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THE REACTION AND EFFICIENCY OF THE 
SCREW PROPELLER. 


A very valuable and interesting paper “ On the Reaction 
and Efficiency of theScrew Propeller,” was recently (March, 
1887) read before the North-East Coast Institution of Engi- 
neers andShipbuilders, by Mr. A. Blechynden. The author 
has taken great pains not only over experiments described 
in this r of his own, but also in discussing the experi- 
mentsof Mr. Isherwood madein America about twelve years 
ago. Holding the high opinion that we do of the value of 
Mr. Blechynden’s yvaper, we hope that the author will 
pardon us if in pou analysing his work we point out 
some obscurities of statement and argument which could, 
with a very slight alteration, be easily rectified in another 
edition, if the author should be prevailed upon to amplify 
and continue his present investigations. 

In the first place, in all such investigations, whether 


comparative or absolute, too much care cannot be taken | 
at the outset in settling on a convenient notation and ter- | 


minology, and in defining the units employed. : 
Let us take, then, the three fundamental units, as 


usually employed by engineers, to be the foot as the unit | vatio of pitch to disaneter, 


Expressing wu, the velocity of feed, in terms of s, the true 


of length, the pound as the unit of weight, and the minute 
as the unit of time-——not the second, as customary in 
theoretical investigations. In the first place, the 
value of g, the acceleration of vity, instead of | 
roughly 32, must now be multiplied by 60*, and wil 
therefore be 115,200; it is important to bear this in 
mind. 


per on the “Mechanical Principles of the Action of 
Propellers” (Trans. I.N.A., 1865), adopt the following 
notation :— 

v = velocity of the steamer in feet per minute ; 
u = velocity of feed of the propeller ; so that 
v — u = velocity of the wake relative to the surround- 
ing water ; 
p = pitch of the propeller in feet ; 
n = revolutions, that is, number of turns per 
minute of the engines ; then 
n p = speed of screw ; and 
n p — w= real slip of the screw in the wake, and then the 
ratio (n p — u) + n pis called the real slip 
ratio, and denoted by s, 100 s being the per- 
centage of slip ; 
np — v = apparent slip, and (n p - v) + 2p is called 
the apparent slip ratio. 

If the speed of the wake is greater than the real slip, 
the apparent slip will be negative ; but the real slip must 
always be positive for the screw to have a propelling 
thrust. 

Again, let 

d = diameter of ee emmy in feet ; 

a = diameter of the ; also let 

A = disc area of the propeller ; 

B = boss area ; so that 

A= 55a. 2 drat; 

w = density of water in lbs. per cubic foot ; for sea 
water we may take w = 64, for fresh water 
w = 62'4, 

Instead of taking the formule used by Mr. Blechynden 
at the beginning of his paper, let us first assume the 
formule given in Tux Enetneer, June 4th, 1886, for L 
the turning couple of the propeller in foot-pounds, and T 
the thrust in pounds, namely-— 


L == (A* - BY) u(-%) 


-%). 


- (1), 
. (2). 


w Qru 
Ta S (4-3) = (x 


The value of T is derived from the value of L in ac- 
cordance with Prop. V.of Mr. Blechynden’s es this 
e 


is in reality Lagrange’s principle of Virtual Velocities, 
but Mr. Blechynden can hardly say that it is so self- 
evident as to need no proof. Granting, however, either 
equation (1) or (2), the other one follows at once by his 
Prop. V. “In any screw Tp = 2xL, z.e., thrust into pitch 
is equal to 6°28 into the turning moment.” 

is proposition of course implies that fluid friction is 
left out of account; experimental verification showing 
very close pe is given in Table VIII., where a 
motive weight W applied at a distance of 6°125in. from 
the axis was so adjusted as to make the thrust T = 5°6 ; 
the slight discrepancy between the columns of pitch x 
thrust and orbit x motive weight must be set down to 
the effect of fluid friction. 

We have begun with Prop. V., as Props, IL., III., IV. 
are all implied in V., and consequently are mens ; 
while Prop. I. must be accepted as a deduction from Mr. 
Isherwood’s experiments. Herewith follow with com- 
ments Mr, Blechynden’s propositions, 


| pendent of the quantity of surface or of the mode in which | 


Prop. I.—“ In any screw the turning moment is inde- | p, the pitch, to adjust, so as to obtain the most economical 
result for the requisite thrust T of propulsion, which is 
it is distributed.” In other words, the turning moment is | attained when e, the efficiency—namely, the ratio of thrust 
a function only of the diameter, pitch, and revolutions of | horse-power to indicated horse-power—-is a maximum. 

the screw, and of the speed of the feed and the density of | The thrust horse-power T.H.P. = T v + 33,000, while 
the water, quantities we denote by d, a, p, n, u, and wv. | the indicated horse-power I.H.P. 2” Ln + 33,000, 











The screw by its revolution generates a certain amount of and, therefore, 
angular momentum per minute in the water 
through it, and this angular momentum from mechanical 
principles must be equated to the turning moment L, no 
deduction being required for fluid friction. 

Prop. II.—“Screws of equal diameter tried under similar 
conditions have turning moments directly proportional 
to their pitch ratios for equal thrusts.” 

Prop. III.—“ Screws with equal pitch ratio have turning 
moments proportional to their diameter when indicating 
equal thrusts.” 


Prop. IV.—‘“ Screws tried under similar circumstances | 
have turning moments proportional to their pitches when | 
| indicating equal thrusts ;” these Propositions, I. to IV., | 
are all included in Prop. V.,and merely repeat the formula | 
Tp =2L, from the definition of “pitch ratio” as the | 


slip ratio, formula (2) for the thrust becomes 
T=“ (At - BY) Qen* s(1—s8) . (3); 


in practice the ratio Bt + A* is so small that it may be 


., ., | neglected, and B may be replaced by zero. 
Let us also, following Rankine as far as possible in his | 


But if we compare the results of this formula with the 
experimental results of Mr. Isherwood given in Table IX., 


we shall find great discrepancies, the theoretical value of | 


the thrust being about three times the experimental value. 


| The reason of the discrepancy is twofold ; first, it is not | 
| clearly stated whether the speed in knots is the speed of | 
the vessel, or the speed of feed of the propeller; these 


two velocities differing by from ten to twenty per cent. 
according to the lines of the stern of the vessel, and thus 
we are uncertain whether the slip per centum in line 4, 
Table IX., refers to real or apparent slip. Secondly, no 
account has yet been taken in formula (3) of the thrust 
deduction due to fluid friction. 

Now it was shown in THE EnaineEEr of July 9th, 1886, 
and March 18th, 1887, that when fluid friction is taken 
into account, the formula (3) for the thrust must be 
replaced by 


T = 7 es Bi) Qe nt {a1 +k) - iba -8) -()| 


where & is a certain constant, in practice always small, 

depending on the surface ratio of the propeller, and the 

coefficient of friction of the surface of the lades. If we 
ut & = 0 we recover formula (3). Incidentally (3) and 

{4) confirm Mr. Blechynden’s corollary, ( 

constant slip ratio the thrust varies as the square of the 

revolutions or the square of the advance. 

Perhaps the iest way of determining / experi- 
mentally is to find out the slip ratio s at which the 
propeller - begins to exert thrust; then s(1 + 4) - k= 
0,ors = & + (1 + &) = k, approximately. 

Also, keeping the revolutions » constant, and varying 
the feed uw, the thrust T is a maximum, when 
a’ oe b+ k 

2+ 2k 2+ 2k, 
the slip percentage is then a little over 50. 

Applying this to the experiments of Mr. Blechynden, 
who found that the maximum thrust was obtained with a 
_ of the screw of 1°324 knots, with 0°63 knots speed 
of feed, we find s = 1 — (063 + 1324) = ‘624, a slip of 
52°4 per cent.; and then & = ‘05, the frictional coefficient 
for his screws c to &; the maximum efficiency is then 
obtained for a slip ratio s = ,/ &, in this case ‘224, or a 
slip of 22°4 per cent. 

In these experiments the rotation of the model screw, 
about 14:5in. in diameter, caused the water in the tank 
to circulate, so that the velocity of feed depended on the 
revolutions of the screw. We think it would be a great 
improvement in subsequent experiments if the s of 
feed could be varied independently. In this manner the 
problem as presented in practice could be more closely 
imitated. 

For in the design of a propeller for an actual ship the 
first thing given is the Se sury speed v, and thence from 
an examination of the lines of the vessel we can get an 
idea of the value of wu, the mean speed of the wake past 
the stern-post, which is the speed of feed of the propeller: 
it is of the test importance that w should & nown 
as accurately as possible, Next the draught of water 
limits d, the diameter of the propeller, and A, the disc 
area, so that we are left finally with , the revolutions, and 


8 a little more than }; so that 


ing | 


. 192), that with | 


~e Tv 9s: A ; we 
ep ae tf o,ore+a=1 


(A) 


| where ¢ denotes the apparent slip. 


For negative apparent slip this would make ¢ greater 


| than unity, which is physically impossible, until we notice 
| that negative apparent slip implies a great waste of 


| power in dragging a wake current, which power must be 


subtracted from the T.H.P. 
| Acertain amount of wake velocity being unavoidable 
in any case, there is a gain of efficiency in the propeller 
by bringing it as close as possible to the vessel to work 
in this wake, although, on the other hand, the thrust de- 
duction due to the sucking action of the propeller on the 
stem of the vessel, equivalent to an “augmentation” of 
| resistance on the bow, is increased by bringing the pro- 
lier close to the vessel; so that in practice we- must 
| balance these causes against each other to obtain the most 

favourable result. Mr. Froude has pointed out that this 
| augmentation of resistance will sometimes increase the 
| net resistance by about 40 per cent.; in Mr. Isherwood’s 
——e it amounted to nearly 20 per cent. 
| rop. VI.—* The thrust T of any screw working with a 
| velocity of advance V and a slip S can be approximately 
| determined from the equation T= CAVSy+g, A 

being the disc area of the screw, y the density of water, 
| and C a modulus depending on the pitch and surface ratios 
of the screw,” must be taken astrueonly for a smooth screw, 
| or approximately for a screw working with a great slip, 

and then from (3) or (4) we notice that C should vary 
inversely as the square of the pitch ratio. 

Besides the results of his own experiments given in 
Tables II., V., VI., VIL, VIII, X., XI, Mr. Blechynden 
has analysed the results of Mr. Isherwood’s experiments 
in Tables L., III., IV., IX., and has also given a diagram 
of the results of Mr. Sydney Barnaby’s experiments, with 
a screw of Qin. diameter, and pitch increasing from 9°42in. 
to 11'l4in., but we notice a misprint of 930 revolutions in 
the text and in the Table for what is more likely to be 
430 revolutions, as the speed of the launch employed by 
Mr. Barnaby was between 4 and 44 knots (“Marine Pro- 
pellers,” p. 54). 

Prop. VII.—“The effect of surface is the same irrespec- 
tive of the number of blades into which it is divided 80 
long as it is similarly distributed,” should now be incor- 
porated with Prop. I.; then should follow Props. V. and 
VL, and IL, IIL., IV., may be omitted as unnecessary. 

Mr. Blechynden only once falls into the incorrect expres- 
| sion, although a very common one, of speaking of speed in 
| “ knots - hour.” <A knot is never used at sea as a 
| unit of distance, but always as a cosmopolitan unit of 
| speed, the unit of distance being a nautical mile, equal to 
| one minute of latitude on the earth’s surface ; while a 
| speed of V knots—neuds in French, knoten in German, 
| nod in Italian, &c.—means V nautical miles an hour. If 
while the sand-glass runs half a minute, V knots of the 
log line pass over the taffrail, the ship is said to be going 
V knots, and the distance between the knots should be a 
trifle over 50ft., taking the nautical mile as 6086ft., so 
that roughly speaking a knot is a velocity of 100ft. a 
minute; more accurately 101ft.a minute. Mr. Isherwoud 
is careful in his measurements to express velocities in 
guamphieal miles of 6086ft. per hour, when he might 

ave used the convenient term “ knot.” 

. If the French scientific authorities for the invention of 
the metric system in their enthusiasm for decimals had 
not foolishly abandoned the sexesimal for the centesimal 
divisions of degrees, the quadrant of the earth would have 
been divided into 90 x 60 instead of 100 x 100 nautical 
miles, or kilometres, and then the fathom would have 
with very slight alteration become the metre, and a knot 
exactly 100ft. a minute. 

The metric system and the centesimal division of the 
angle have never been used in navigation, because a cor- 
responding centesimal measurement of time would be 
requisite in the conversion of longitude, and this was felt 
to be too fundamental a change to be made by the 
originators of the metric system. 

“Varying pitches.” By making the pitchpof the leading 
edge of the screw such that its speed of advance np is 
equal to w, the nw of feed, we do away with the 
shock at the leading ge, as in a turbine ; and then if 
the pitch is increased axially to any final magnitude, the 
effective pitch should be taken as the harmonic mean of 
the initial and final pitch, but the arithmetic mean is so 
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little different that it is usually taken in practice. Then 
if edenotes the efficiency and s the slip calculated from 
the final pitch, we shall find e + $s = 1, so that there is 
a considerable gain of efficiency with the properly in- 
creasing pitch. 

“Curvature of developing surface,” &c., does not appear 
to have much effect in the models, but suitable curvature of 
the blades may prove useful in cases where the screw 
works very close to the vessel. 

“ Fluid friction on blades and edge resistances ” still re- 
quires much more experimental investigation, and we ho 
Mr. Blechynden will undertake this Considering the 
comparatively small percentage of slip with which a screw 
generally works, in general less than 20 per cent., a small 
alteration in the velocity of the speed on the calculated 
effect of friction has an important effect on the thrust and 
1.H.P. Toensureacarefuladjustment of thefeed, itmight be 
found desirable to work the model screws in a closed tube, 
as in Mr. Thornycroft’s turbine propellers applied to the 
Nile patrol steamers, and then a careful observation of 
the slip at which the thrust is just zero, and at which the 
thrust is a maximum, would give valuable information 
concerning the effect of fluid friction. 

Mr. Blechynden calls attention to the gain of efficienc 
in making the screw work in the wake, against which 
must be set-off the loss of efficiency due to the increased 
augmentation of resistance due to the sucking action of 
the screw on the vessel. In all calculations concerning 
actual propellers, the speed of the wake should be care- 
fully measured by means of a screw current meter just in 
front of the propeller, in order that the real slip ratio 
should be definitely known. 

Mr. Blechynden’s paper concludes with some valuable 
considerations on efficiency of propulsion, showing how the 
considerable latitude permissible in the design of screws 
allows us to vary the conditions in favour of economy of 
prime cost, of fuel, of weight, &c., according to the rulin 
requirements. Carefully drawn diagrams at the en 
illustrate graphically the reasoning of his paper. 

The propositions of Mr. Modigaiion’s paper, the series of 
five propositions given by Mr. R. E. Froude in the “Trans.” 
L.N.A., 1886, and the diagrams of Mr. Sydney Barnaby’s 
book on “Marine Propellers,” are sufficient for comparative 
purposes, where, knowing the performance of one screw, 
we are required to meas For the performance of another 
screw; but the measurement of the absolute values for a 
standard screw are still uncertain, and it is to be hoped that 
Mr. Blechynden will undertake this measurement in a 
subsequent investigation, as the results will be of great 
use for future designers; just as the measurements of Mr. 
Bashforth of the resistance of the air to 3in. and 6in. pro- 
jectiles enable us to calculate the trajectories of small arm 

ullets and of the projectiles of the largest artillery, and 
consequently to save the country a considerable gun- 
powder bill. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS 


Spain—Trade of Bilbao in 1886.—British trade with this port 
increased since the new treaty with Spain came into force, 

but the indirect effects of the treaty are remarkable as regards 
German imports, which have enormonsly fallen off during the 
past year; and if British manufacturerssupplied their goods on the 
systemadopted by foreign competitors, namely, duty paid, through 
suitable representatives in the country, authorised to sell and 
concede credit, they would probably find ready markets for their 
consignments. They should also, by careful observation and close 
attention to all the details as to the nature and quality of the 
goods they send, endeavour to adapt their consignments to the 
nature of the place ; otherwise their goods are liable to be left on 
account, questions arise, and as legal redress is almost impossible, 
owing to the expensive and tardy nature of the proceedings, loss 
and want of confidence are the almost inevitable results. The 
general effect of the alteration of the tariff under the new treaty 
between Great Britain and Spain, as far as this port is con- 
cerned, has been a marked increase in the importation of many 
articles of British manufacture and produce which had been so 
long exposed to unfair competition with countries possessing 
more favourable treaties. Much remains to be done by the 
British traders to regain supremacy, or at least an equal share 
with other countries of the Spanish trade. The great Anglo- 
Spanish mercantile houses, with longer established agencies and 
connections throughout Spain, have ample means at their dis- 
posal for maintaining and pushing their business ; but the vast 
number of smaller British traders have still to learn the lesson, 
so well understood by their foreign competitors, that all the 
advertising, circulars, journals, pamphlets, and letters of inquiry, 
with which the British consulates in Spain are deluged, will 
never enable them to compete with the economical, intelligent 
French and German commercial travellers, who are thoroughly 
acquainted with the customs, language, manners, and wants of 
the people among whom they spread in large numbers. More- 
over, the British trader, in dealing directly with the native 
trader, is constantly exposed to losses which probably far exceed 
the expensesattendanton theemploymentof competent and trust- 
worthy travellers, who through false economy are not employed. 
Spain—Trade of Cadiz and Province of Andalusia in 1886.— 
The commercial convention of August 11th last, between Great 
Britain and Spain, will eventually lead to a revival of British 
trade direct with this country, but it depends on the energy of 
British manufacturers and merchants to bring this about at an 
early date. British manufactured goods were not altogether 
excluded from this market by reason of the additional duties 
chargeable on them per se. The additional duties were avoided 
by their being introduced into this country through France and 
Germany, and cleared through the Custom-houses as the manu- 
factures of those countries respectively. These British manu- 
factures reached the merchants of this country at an enhanced 
price, the commission or profit of the French or German house 
being added to the original cost. This fact leads to the belief 
that there will be an immediate transfer of this trade to Great 
Britain direct, but this greatly depends on the activity and 
energy of the British manufacturers themselves. The Spanish 
people are slow to adopt new ideas and to open up new markets, 
and the British manufacturers must follow the example of their 
French and German competitors, by sending agents or travellers 
to ascertain the requirements and wants of the people, and 
to assiduously push their trade. It may be advanced that it 


would not pay for each manufacturer to send a traveller abroad, 
but a number could easily combine for the purpose, and have 
sample rooms at the principal foreign markets where British 
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nguishes. Heretofore the habits and tastes of foreign 
nations have not been sufficiently studied by British manufac- 
turers, the prominent idea being that what is approved of and 
found saleable in England ought to meet with universal accepta- 
tion. This is a fallacy which has injuriously affected British 
trade. Other nations—France and Germany especially—have 
studied the requirements and taste of each particular country, 
and have reaped their reward in a greatly extended trade. The 
British manufacturer will experience the same benefit when he 
will recognise the fact that what is admired in Manchester may 
be viewed with indifference in Madrid, and what is considered 
good taste in Coventry may be found unsaleable in Cadiz. These 
remarks have a wide application, and the establishment of com- 
mercial museums at the centres of the great manufacturing 
districts of Great Britain would be of essential service to trade, 
as showing the character and class of goods necessary to meet 
the demands of the various foreign countries. 

Spain—Trade of Canary Islands in 1886.—Importations 
which were in former years almost all from England greatly 
decreased in English manufactured goods ; while there was a 
considerable increase in imports from Germany. German 
houses send out to this market, as agents, clever linguists, who 
make it their business, by associating with the makers, to get 
to know exactly their requirements and tastes. They thus get 
up novelties and offer very advantageous prices. Advertisements, 
catalogues, and price lists of every kind, although well and care- 
fully got up, illustrated, and every publicity given to them here, 
are but little read by the majority of the tradespeople. The 
English language being very little known in these islands, I 
would suggest that “they be translated into the Spanish lan- 
guage, or at all events accompanied by a translation.” Letters 
are frequently received from merchants in England desirous of 
opening business connections with those islands, and asking 
for the names of firms for the sale of their machines and tools. 
There is scarcely any sale for machinery here ; agricultural 
machinery as understood in Europe being almost unknown, and 
imports of engineering and marine machines are not made. 

Spain—Trade of Gijon in 1886.—Germany is now the largest 
importer. The growing increase of German imports deserves 
especial attention, with a view to get at the secret of their 
success. The only conclusion to be arrived at is that it 
consists in their superior organisation for business purposes, 
with agents on the spot to give every facility and information to 
consumers. It would be well if our firms could improve, if 
possible, on the German lines of doing business with Spain and 
other countries. A knowledge of the daily wants of companies, 
governments, private firms, and public bodies, throughout the 
world, would be desirable, with samples, specifications, and 
conditions of contracts; to obtain this manufacturers would 
have to combine to establish a “foreign department’ at some 
central point, say Birmingham or London, where daily reports 
of all contracts and tenders issued by Governments, municipal 
bodies, harbour trusts, and the heads of private firms could be 
inspected. The desirable information could be supplied by 
agents whose duty it would be to send the earliest information 
of all requirements in the district, with all publications treating 
of tenders for public works. Thus the manufacturers of the 
United Kingdom would be in possession of the world’s daily 
wants, with samples of articles required, which would form an 
interesting exhibition of practical importance. Some such 
scheme as the foregoing would ensure us a large share of the 
world’s trade. 

Spain— Native manufactures of the Philippine Islands.—The 
report is accompanied with a parcel containing samples of some 
of the textile fabrics manufactured in the Philippine Islands. 
Through the introduction of English imitations of many of the 
articles sent, native industry is fast dying out. With regard to 
the extension of British trade, a consul cannot do much to push 
trade. There is also a point which has not received quite so 
much attention as it deserves, namely, that as far as my obser- 
vation goes trade at the present time not only does not require 
pushing, but is overpushed. We have too many commission 
agents, manufacturers, merchants, lines of steamers, and other 
means of transit for us to enjoy the advantages of profitable 
trade. In former years the British merchant with capital at 
his back had, in many cases, practically a monopoly of the most 
lucrative business at his port of residence. Such instances are 
now rare. The extension of pushing for orders by enabling 
men to start in business without capital, and the establishment 
of telegraphic communication with the must remote corners of 
the earth, which penetrates mercantile speculation to so great 
an extent, have done much to increase competition, and as a 
necessary consequence, to diminish the margin of profit until it 
sometimes almost disappears. These remarks refer chiefly to 
old-established centres, and of course the case is entirely 
different in a country newly opened to foreign trade. I entirely 
agree with the opinion that an intelligent expert sent to study 
on the spot the requirements of any particular locality is the 
proper means for manufacturers to adopt when they desire to 
extend their business. 

Sweden—Trade of Gothenberg and district for 1886.—During 
the year 1886 there was less activity in the shipping and trade 
of Gothenberg than in the preceding year, owing to the depressed 
state of trade both "here and abroad. To this limited activity 
and unsatisfactory state must be added failures in the country, 
causing considerable loss, in consequence of which greater caution 
was required, and sales restricted. At the opening of the year 
the prospects of the Swedish iron trade, and business connected 
therewith, were rather gloomy. The prices which at the begin- 
ning of the year were about £8 10s. 8d. per ton for hammered 
iron, £8 4s. for rolled iron, and £8 13s. 4d. for nail rods, declined 
further during the spring and summer, when the iron trade was 
exceptionally dull, and during the autumn the quotations, were 
£7 17s. 4d., £7 12s., and £7 16s. per ton, respectively, prices 
which doubtless were attended with a loss to ironmasters. This 
state of the trade has been caused by a steady falling off in 
prices since February, 1880. A declination of so long duration 
has had the effect of compelling buyers to limit requirements to 
what was unavoidable, and of checking speculation. Pig iron 
has shared in the general depression, and gone down from 
£3 17s. 4d. per ton on truck here. Steel in kegs has, in conse- 
quence of the new processes, Bessemer and Martin, almost gone 
out of demand ; the same state of things prevails in regard to 
hand-made nails, which cannot compete with the machine-made. 
The import of English and Scotch pig iron is annually increasing, 
more especially in consequence of the very low prices. 
section rails are now being manufactured in the country, the 
State railway having contracted for 31,000 tons to be 
delivered during the years 1887-92 at an average price of 
£5 16s, 2d. per ton, which will lessen the import from Ger- 
many and Great Britain. Small section rails are imported 
from Belgium and Great Britain, principally from the former 
country. Old rails are appropriated for the manufacture 
of angle fish-plates, which are gradually coming more in 
use than the trapeze-shaped fish-plates. Dairy machinery is 
chiefly made in the country. The import of agricultural 
implements and machimery have decreased on account of 





improved native make. The same remark may be applied to 
wood, drilling, grooving, punching and washing machinery, 
engines—portable and stationary—belting, while boilers, girders, 
pipes, pumps, tubes, &c., continue as hitherto to be imported 
from Belgium, Germany, and Great Britain—chiefly from the 
latter country, The import of coal has been about equal to 
that of 1885. There is a marked augmentation in the con- 
sumption of house coal, Attempts to find a market here for 
Westphalian house coal have, in consequence of high prices and 
inferior quality, not been successful. On the other hand, 
foundry coke from England has been much supplanted by the 
Westphalian washed patent coke, which, although not much 
cheaper, is pronounced by consumers to contain less sulphur 
than the English coke. From the English gasworks, especially 
those of London, there has been a large import in consequence 
of the continually increasing consumption of house coke, both 
here and in the country; and although the gasworks here sell 
at lower prices, the English coke is preferable, being of greater 
strength or heating power. The production of native coal has 
gradually increased from 48,130 tons in 1872 to 166,276 tons in 
1885, and is mostly used for consumption in the neighbouring 
fireclay works, &c. 

Turkey—Trade of Trebizond in 1886.—The import trade at 
Trebizond, Samsoon, and other parts shows for the Anatolian 
markets a decrease in weight, and an increase in value, while the 
contrary is manifested in the transit imports for Persia. The 
increased importation of copper in 1886 at cheaper prices and 
lower freights enabled the local merchants to export with profit, 
quantities of it to Batoum during the time preceding its aboli- 
tion as a free port. The remaining stock is still beyond the 
requirements of these markets, so that its imports in 1887 are 
not likely to be great. British steamship companies will do well 
to send their boats to these parts with greater regularity. Dates 
of their departure from the United Kingdom should be in- 
variably fixed for a convenient number of years, and their desti- 
nation clearly notified to the public at large, both abroad and at 
home. The carrying out of these suggestions is rendered ad- 
visable by the fact that the import cargoes by British steamers 
at Trebizond during 1886 figure only as £29,420 from England, 
and £10,106 from other countries, out of a total of £1,673,265, 
of which £837,135 are British imports; while the exports by 
English steamers amounted to Great Britain to £22,300, and to 
other countries to £17,510 out of a total of £531,860, of which 
£48,930 represents the exports to the United Kingdom. At 
3 m the anomaly is more striking, for out of a total of 
£687,820, £471,030 represents the British imports, of which 
£8000 only were brought by British steamers, while in exports 
out of £666,130, £143,610 were sent to the United Kingdom, 
£35,000 of which were the value of the cargoes in British 
steamers. British trade would no doubt greatly develope by 
commercial travellers visiting the country with samples, study- 
ing the requirements of the people, and meeting local tastes in 
the nature, quality, and value of the goods most in demand. 
The three to six months’ credit afforded in business transactions 
to natives by European merchants is not to be recommended. 
The English system of cash terms, though inconvenient to local 
tradesmen, is far more preferable, and may—if other facilities 
are afforded—cope successfully with the money concessions of 
Austria, France, and Germany. 

Brazil: Trade of Santos in 1886.—The normal value of the 
imports into this province from Great Britain during recent 
years averages about £600,000 per annum on an increasing 
scale; but this amount may in any year increase by several 
hundred thousand pounds, when any new railroad or other 
enterprise requiring material, plant, or rolling stock is started. 
Such works are always more or less in course of initiation or 
construction in this flourishing province. In addition to the 
complete transfer of the earthenware and glass trades from 
Great Britain to Germany, the cutlery and steel ware industries 
have been similarly menaced. A large firm of German importers 
in Sao Paulo recently imported a large assortment of German 
cutlery and distributed it about the interior towns of the pro- 
vince. These German goods, though inferior to British in 
finish and quality, practically answer the same purpose, and are 
about 75 per cent. cheaper. The retail shops found an exclusive 
and ready demand for these articles, and large consignments are 
ordered from Germany, to the exclusion of British cutlery. In 
this province foreign competition has made but slight a 
sion on the general course of British trade. The Germans have 

themselves of one or two branches, and are making 
great efforts to establish the supremacy of others in this market. 
For the British manufacturer to hold his own can only be 
assured by the concerted action of all the commercial and 
industrial classes on well organised principles of trade. By the 
production of wares which excel in quality and undersell 
the opposition, while gaining the acceptance and _prefer- 
ence of the markets; old routine should be abandoned 
and new methods of design and supply adopted to meet 
the varying demands of foreign trade, tastes, and local 
option. A keen interest in, and knowledge of, British pro- 
ductions should always be kept alive by a constant and sha‘ 
trade propaganda carried on either by competent and well 
trained commercial travellers or wisely distributed commercial 
agencies. In this province probably the German is the —y 
serious rival in the field, and British industries have not muc 
to fear from other competition. German goods in many 
instances equal those of Great Britain in quality, and are always 
lower in price. Apart from these, a great secret of German 
success is their thorough training as mercantile men. German 
merchants abroad are shrewd hard-working men, generally of 
ample education and agreeable social qualities, broad unprejudiced 
views, with the gift of ingratiating themselves with the people 
among whom they reside and have to deal. In such men the 
German manufacturer finds solid support and the most potent 
means for the extension of trade. Of all the suggestions yet 
made for the extension of British trade, perhaps none would be 
more productive of practical results than the establishment of 
commercial and industrial agencies or museums at certain advan- 
tageous localities abroad primarily in new countries. Such 
agencies to be under the management of at least two persons, 
experts in the principal branches of British trade and of large 
commercial experience. One man to be for indoor service, and 
the other for travelling through the district and keeping up a 
constant trade pro da. In these days of competition trade 
must be active and aggressive. By such a method local mer- 
chants and tradesmen would acquire a more extended knowledge 
of British productions, might be placed in ready contact with 
home producers, and led to establish more direct and intimate 
commercial relations with Great Britain. 








THE ALUMINIUM Company, LimITED.—Under this title a com- 
pany is being formed for producing cheap aluminium by the aid of 
the sodium process, fully described in our last impression. The 

roposed capital is £400,000 in 60,000 shares. An excellent 
Coe of directors has been formed, including, among others, Mr. 
W. Anderson, M. Inst. C.E., General Sir Andrew Clarke, R.E, 
and Sir H. Roscoe, F.R.5. 
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CONTRACTS OPEN.—UNDERFRAMES AND COVERED WAGONS FOR INDIAN STATE RAILWAYS. 
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CONTRACTS OPEN. 


INDIAN STATE RAILWAYS—UNDERFRAMES FOR THIRD- 
CLASS CARRIAGES AND COVERED GOODS WAGONS. 


THE work required under this contract comprises the construc- 
in Role’ and delivery, f.o.b. London, prog or other ports 
in , of underframes, steel and iron work for underframes, 
with all requisite bolts and nuts, washers, rivets, and iron wood- 
screws complete, for putting the work together in India, for ten 
underframes for third-class carriages, 18ft. long, with screw buffer 
at one end, and buffer with hvok rivetted in at the other. One 

underframes for covered goods wayons, 18ft. long, with 
buffers, amg chain, and vice handle attachment at one end, 
and buffer with hook rivetted in at the other. All fastenings, 
screws, bolts and nuts, rivets, and washers are to be supplied in 
quantities sufficient for putting all the work together in India, 
with an allowance of 20 per cent. extra for waste. The contract 
does not include wheels and axles, bearing, draw, and buffer 
springs, and axle-boxes. All these parts will form the subjects of 
separate contracts. No woodwork is uired to be sent to India. 
‘Tenders, addressed to the Secretary of State for India in Council, 
with the words ‘Tender for underframes for carria and 
ba ee " on the envelope, must be delivered at the India-office, 
Whitehall, London, 8.W., before 2 p.m. on Tuesday, July 5th, 
1887. If delivered by hand, they are to be placed in a box pro- 
vided for that purpose in the Store Department. 








HARWICH AND DovERcouRT WaTER Suppty.—It will hardly be 
believed, but it is a fact that Harwich has now what may be called 
a water supply. A Harwich and Dovercourt water-supply was 
opened, it need hardly be said with considerable rejoicing, last 


week, The most important feature in the Jubilee celebration at 
Harwich, on Wednesday, was the formal opening of a supply of 
pure water, the want of which has so long pressed upon the inhabi- 
tants of the neighbourhood. Harwich and Dovercourt may now be 
congratulated upon receiving in this Jubilee year such an essential 
benefit to life and health, especially needed. Down to the early 
[wei of this century the inhabitants of the town and the shipping 
requenting the harbour had to depend upon such precarious an 

at best dubious supplies as could be obtained from the storage of 
rain water from house-tops, spring water brought down in wherries 
or barges from Ipswich or Mistley, and the yield of a few local 
shallow wells. In 1819 an Act was obtained for the appoiat- 
ment of Commissioners for paving, lighting, and watering 
the town, with general provisions for such purposes. Boring 
into the chalk in search of water was resorted to in 1820-22, 
in 1826, and again about the year 1840. In 1854 Mr. P. 
Bruff, the engineer for the works under the Commissioners’ 
‘‘Improvement Quays and Pier Act, 1851,” entered into an 
agreement — May 16th, 1854— with the Corporation, by which 
the Corporation granted him the exclusive concession of the 
water supply for seventy-five years. After various unsuccessful 
efforts to accomplish what was required, and an extension of the 
limit of time in such agreement, the chalk and underlying strata 
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were pierced to the depth of 1098ft., when a hard slaty rock was 
encountered, and proceedings were then suspended without 
obtaining any water whatever. In 1862 the agreement was revised 
and extended, and Mr. Bruff obtained a supply of water at Dover- 
court by means of a well and artesian boring, and commenced 
supplying the town and borough in 1865-6, and has since continued 
todoso. Although limited in quantity, and not all that could be 
desired in quality, there is a considerable excess of chlorine in its 
composition. In 1881, in order to meet the requirements of the 
Public Health Act, 1875, application was made to the Board of 
Trade, and in 1884 and 1886 applications were made to Parliament 
to authorise works to be established at Bradfield and Mistley, and 
Acts of Incorporation were obtained by the Tendring Hundred 
Waterworks Company, after considerable opposition, a previous 
application in 1883 having failed. A site having been acquired at 

istley, a — well and boring into the chalk were made, 
from which the present good supply of water is obtained. Build- 
ings have been erected at Mistley, and duplicate engines and 
pumps fixed, and a main is laid to Harwich, a distance of about 
twelve miles, and in addition the company have acquired the exist- 
ing works at Harwich, Dovercourt, and Walton-on-the-Naze, as well 
as valuable sites for enlargement of works and establishment of 
reservoirs at Bradfield and Dovercourt, and by arrangement with 
the Great Eastern Railway Company, expect to have a site placed 
at their disposal for a similar facility at Parkeston, for the use of 
that locality. The well and the pipe line were executed by Messrs, 
br Tilley and Son, London 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


HIGH-PRESSURE MARINE BOILERS. 

Srr,—In your interesting article last week upon the above sub- 
ject I think it is at once necessary to take exception to the broad 
statement that a pressure of 2501b, at sea cannot be brought into 
practice because “‘ the limit for corrugated flues has been reached, 
if not a little over-passed at 1601b.” 

It is not for me to take up the defence of corrugated flues 
pare, but as being the inventor of the “Farnley” spiral flue, 

can speak with confidence of the great strength, both trans- 
versely and longitudinally, of this particular structure. I may 
say that with flues of, say, 3ft. diameter, fin. thick, the pressure 
of 250 Ib. may safely be used, and with a factor of 4 for safety, or 
thereabouts. And again, the corrugating mill which I designed, 
and which has been erected by the Farnley Iron Company, is 
capable of dealing with flues up to fin. thick, which I am inclined 
to think will throw the onus of responsibility for strength on to 
the boiler shell rather than the fiue, and therefore it is more to 
the shell that engineers must now devote their attention. I 
thoroughly agree with you that the p t iamet 
shells should be abandoned in favour of shells, 
diameter. 

It is quite possible to group three or four such shells together, 
so as to form one boiler, having all the advantages of the large 
shell without its disadvantages. Such a boiler I should have no 
hesitation in designing either for single or double-ended firing. 
As regards the diameters of fiues or fire-boxes, it is undoubtedly 
a source of weakness to increase the diameter beyond what is 
actually necessary for firing purposes, and engineers would do well, 
I think, in designing and laying out boilers, to stick to a few 
definite and level sizes of flues—for example, say from 28in. to 
42in., rising by 2in.—as this plan would actually result in a saving 
to the user, as the maker could then stock his tubes ready for 
flanging on receipt of order, and thus do his work at a cheaper 
rate and with far more expedition. 

One of the, I might say, popular ideas that the economy in a 
corrugated flue arises from the fact that it can be made of thinner 
metal than a plain flue, I should not refer to if it were not for your 
statement that the limit of thickness for corrugated flues seems to 
be reached at }in., above which thickness you apparently think no 
advan in in strength would arise, use of “‘ over- 
heating.” Now, the main source of economy in a corrugated fine 
arises from the fact that it possesses at least 25 per cent. more 
heating surface than a plain flue, and to this, and this only, is its 
power of conduction due, and not to the reduced thickness of the 
metal, which is practically of no account. I might refer to the 
well-known Perkins boiler, which is com throughout of very 
thick metal piping. Yet this piping neither eats the fuel, neither 
does it destroy itself by overheating, so far as I am aware, although 
used for exceedingly high pressures. 

So we find there is really no obstacle in the way of using corru- 
gated fiues up to fin. thick if required, with a factor of safety of 
from 4 to 6 for any present contemplated pressure, and such flues 
van certainly be made. 

The Manor House, Farnley, Leeds, June 22nd. 





large d of 
of, say 8ft. to 10ft. 


H. P. Fensy. 





MODERN MILLING MACHINERY. 


Srr,—I notice in your issue of the 17th inst. a letter from the 
“¥ of Mr. Harrison Carter to which I must take exception, if 

. A. Buckholtz therein mentioned is meant for my name, as the 
context would lead me to suppose. May I claim space in your 
esteemed journal to state my reasons ? 

The tenour of Mr. Carter's letter is calculated to give your 
readers the impression that I have conducted a controversy in the 
milling press to prove myself the author of Automatic Gradual- 
Reduction Roller Milling. As a matter of fact the controversy 
referred to was confined to one paper, the Corn Trade Journal, and so 
far from being a party to it, when called upon to correct a certain 
statement of fact, I took an opportunity emphatically to protest 
against the puerility of the whole discussion on the ground that 
its historic value—if it had any—was not likely to receive justice 
during the lifetime of those interested in it, jially when it was 
likely to be treated like a hoarding for the display of advertise- 
ments. The discussion alluded to, however, revealed the facts of 
the case so clearly that the editor of the Corn Trade Journal closed 
it with a decisive verdict—so decisive, indeed, that it perhaps 
accounts for Mr. Carter’s neglect to name the paper in which it 
occurred, and for his attempt to carry the controversy to another 
arena, before a different class of readers, to whom the facts are 
less accessible, though the influence of their opinion may be potent 
when displayed = the hoarding aforesaid. But this proceeding 
is quite eclipsed by the subtlety of the logic Mr. Carter uses to 
vindicate his claims to posterity’s gratitude, no less than to the 
more substantial acknowledgments of his contemporary’s. 

Mr. Carter supports his claim by the following propositions, 
which I have endeavoured to divest of their cloudy toilette:—(1) 
It is not likely that in 1878 I should have discovered the true solu- 
tion of roller milling by automatic gradual reduction, when in 1881 
it was known I was labouring at a solution in the opposite direction 
of low grinding. (2) Mr. Carter was the first to build an automatic 
gradual reduction roller plant, because, when at last he did deter- 
mine to build a roller plant, he determined it should be automatic. 
(3) Mr. Carter ded b he ded by the aid of 
willing help (sie). (4) Having adopted the principle, Mr. Carter 
stuck to it. (5) Mr. Carter did fit rollers with automatic feeds, 
therefore he was the author of automatic roller milling. (6) Mr. 
Carter's claim to the authorship of automatic roller milling is un- 
deniable, because in all his papers, lectures, &c., he studiously 
avoided any reference to the distinguishing features of his system. 
(7) Mr. Carter is the originator of automatic roller —- because 
he greatly influenced its adoption by fitting up several mills on 
that system. - 

Now, Sir, my attempt to discover a more economical method of 
roller milling than gradual reduction can have nothing whatever 
to do with the fact that I had built several automatic gradual 
reduction roller plants in England at a time when Mr. Carter 
absolutely di t d the principle then publicly recognised 
by me—viz., that all the grinding operations in a flour mill can be 
conducted more efficiently by a pair of rollers than by a pair of 
stones, and that it was not until a considerable time after the suc- 
cess of my mills was fully established that Mr. Carter built his 
first complete roller mill in Dublin. 

The resolve to make his first roller plant automatic, put forth as 
a basis to claim the authorship of the process, is only less singular 
than Mr. Carter’s paraphrase of the old saw, “ Nothing succeeds 
like success,” also advanced in support of his claim. What about 
Mr. Henry Simon’s claims? Or does Mr. Carter seriously deny 
that, to all intents and purposes, Mr. H. Simon had anticipated 
him by the erection of an automatic gradual reduction plant ! 

But the most edifying prop to his claim exhibited by Mr. Carter 
is that of virtue—viz, his fidelity to > sly side-hit at 
some of us supposed to be less virtuous. Surely Mr. Carter will 
withdraw the taunt when he takes the trouble to consider the fol- 
lowing facts ? 

All the gradual reduction plants in this country are mere com- 
promises with the principle of reduction, each mill being 
designed to adapt only so much of the principle as happens to 
meet the requirements of the millers’ circumstances. In no case 
are the principles of gradual reduction applied as fully or carried 
out as consistently as abroad—in Hungary, for instance. 

‘Now, the same reasons which induce every millwright to compro- 
mise whenever he designs a mill for this country induced me to 
pursue the principle of low-grinding as adapted to rollers—a prin- 
ciple which, under thé new name, “short system,” to save appear- 











ances, has lately found many devotees. This principle implies that 
for a given yield in flour and a given grinding mechanism the 
fewest number of grindings will result in a better quality of flour 
than gradual reduction—a principle which after the most varied 
experience I see no reason to abandon. Had rollers been capable 
of adaptation to this principle, no doubt but that success would 
have saved this country not only an enormous loss of — but, 
what is more important still, it would have averted the deplorable 
crisis in the milling trade commented upon by you to-day. Iam 
afraid the most important factors in the cause of that crisis have 
yet escaped public attention. 

Having discovered that rollers are not suitable agents for low- 
grinding, I abandoned the attempt at adaptation, but not the 
principle, as Mr. Carter would seem to have his readers infer. For 
if a new grinding mechanism were to be invented, my first care 
would be to ascertain whether it could be adapted to low-grinding. 
Meanwhile, I am still engaged by clients to design so-styled auto- 
matic gradual reduction roller mills, but without advertising the 
claim which others have advanced in my behalf—the claim of 
having originated the first complete roller plant. 

As to the ber of tract ted by Mr. Carter being a 
sound basis for his claim, he need only consult some of Mr. Henry 
Simon’s advertisements to become convinced it were better not to 
mention it. 

In conclusion, I again earnestly deprecate this discussion as not 
likely to serve any but personal aims, and as calculated to waste 
time which should be devoted to the really important issues for 
which British millers and millwrights are now straining every 
nerve. J. A, ARNOLD BucHHoLz, C.E. 

London, June 24th, 





Srr,—After a long correspondence in one of the milling papers 
last year, Mr. Bucholtz established, and Mr. J. H. Carter and 
others conceded the claim, that he was entitled to the honour of 
having designed and erected the first automatic roller plant in the 
ra Oy but Mr. Carter returns to the subject in a letter to you last 


week, 

In that letter Mr. Carter mixes up and confuses two entirely 
distinct matters—({1) the fact that Mr. Bucholtz erected the first 
automatic roller plant in the world at the mills of Messrs. Barlow 
and Sons, Bilston; and (2) a subsequent expression of ram ete | 
Mr. Bucholtz as to the suitability of semolina milling for Briti 
millers. It is rather looped logic to conclude, as Mr. Carter does, 
that through that expression by Mr. Bueholtz the automatic mill 
at Bilston should become alter %. 

It is not necessary to refer further to any of Mr. Carter's 
communication, except to point out that he claims too much, and 
when it is stated that Mr. Henry Simon, of Manchester, erected 
several complete roller mill plants before Mr. Carter finished his 
first one, a further, that he has converted quadruple the number 
of mills from the old to the modern system, with quintriple the 
as of the new process mills erected by Mr. r orany 
other firm, it will be seen that Mr. Carter’s new contention that 
his efforts ‘‘led to the general adoption” of the semolina system, 
is even more untenable than his former one of having ‘‘ personally 
designed, erected, and started the first automatic roller plant.” 

Mr. J. H. Carter and his known able coll es undoubted! 


ri may consistent in their conclusions, and whose practice 
tallies so closely with my own. theoretical .deductions, or a gentle- 
man with whose previous work I am unacquainted, and who simply 
gives an ex cathedra opinion. 

Mr. Woodcock refers to failures of American bridges, and hints 
that their failures'are due to excessive depth. I have particulars 
of several American bridges that have failed, and of others so 
shamefully designed that the wonder is that they escaped; but I 
know of only one case of a rly designed American truss that 
has given way, and that was destroyed by the train leaving the 
line and plunging into the web of the Hh then contingency that 
would certainly prove fatal to the Riachuelo bridge or any other. 
I must therefore decline to accept Mr. Woodcock's inference on 


this point. 

Next as to the ladder pein, As regards this, I cannot accept 
your comment on my letter. To say that a given construction is 
good enough when at the same or less cost a much better. one is 
attainable is not reasonable. I have experimented upon no less 
than six different forms of braced struts, not bending them trans- 
versely as Mr. Woodcock supposes, but compressing them longitu- 
dinally, and the type used at the Riachuelo gave by far the worst 
result. This type been extensively for road bridges in 
Australia, and in a tly less objectionable form for railway 


bridges ; but Iam glad to see that in all the more recent New 
South Wales railway bridges, designed, 1 believe, under the super- 
vision of Sir John Fowler, it has been discarded, and sapien by 
an unexceptionable form. 

Lastly, as to the b of the P bers ina plane 








transverse to the length of the bridge, I must maintain that my 
analogy is strictly and absolutely accurate. The sloping end-pieces, 
or ‘‘ batter braces” as the Americans call them, are exposed to a 
bending moment of very i le t, arising from the 
pressure of the wind upon the top members and upper half of the 
web members. They therefore should be designed as beams, with 
proper provision st both bending t and shearing force, 
an are so designed by all leading American authorities. To say 
the connecting plates do not transmit direct stresses is to ignore a 
most important factor in the calculation of strength, and to raise 
serious misgiving as to the safety of the bridge under heavy wind 
pressure, 

In conclusion, let me say, I do not hold any brief in favour of 
American work. Iam an lishman, and would gladly advocate 
English methods could I honestly do so. When, caves, I find 
my theoretical calculations and practical experiments running 
counter to lish and agreeing with American ctice, I feel it 
my duty to call attention to the fact. . C, KERNOT, 

Melbourne, Victoria, May 16th. 
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TORPEDO BOAT CASUALTIES, 


Sir,—The verdict of the coroner’s jury, as reported in to-day's 
Times, fully corroborates my views as to the cause of the xccident 
on board No, 47 to! o boat, and I have no doubt the evidence, 
when it is published, will answer all the questions asked L your 
correspondents, except yoy the second question of “ P. W. D.,” 
and in reply to that I may say that we have ceased to fit the 
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deserve to rank among the most successful modern milling experts, 
but dividing the honours ees is the aim of 
June 28th. HE WRITER OF THE ARTICLE, 





EDUCATION OF ENGINEERS. 


Smr,—Mr. J. W. Davies asks for definite rules from college or 
other teaching for young engineers. As this request is not unrea- 
sonable in these days of cram and exam., I forward some of my 
ideas on the subject as a contribution, viz.:—(1) The sine qué non 
seems to be duplicate, viz.:—(a) A strict definition of the general 
results aimed at in a given direction of inquiry ; (+) a more or less 
complete and F josey synopsis of the text-books and ready- 
reckoners relied on for data in the particular branch selected for 
examination. (2) As to the examinations themselves, they are 
duplicate. (a) Accepting errors as they stand, while omnia 
into the memoria technica evolved out of text-book formule an 
memoranda worked out therefrom ; in this case Molesworth’s or any 
other pocket-book would clearly be quite inadmissible, for obvious 
reasons; (b) detecting blunders, or when the correctness of a 
system is itself being examined into and tested. In this case, as 
definite text-book assumptions are themselves liable to both errors 
and misconceptions, and are practically on their trial, with the 
students’ general knowledge as the jury, logarithmic tables and 
text-books, &c., ought to be admissible, because they would effect 
a saving of mere rule-of-thumb work possibly right enough in 
Board-schools, but elsewhere of no account. 

That modern text-books are by no means all they might be, I 
need only refer you to ‘‘ Electro-motor’s” query, ENGINEER, p. 507, 
and which is not very likely to produce under present circum- 
st a satisfactory answer, if one at all. Surely if a text-book 
on electricity did contain any one thing of a definite character, it 
might give some rule-of-thumb directions of such every-day work 
as how to make magnets of approximately fixed powers most 
cheaply. Yet it would seem such a table or precis is as difficult of 
attainment outside an electric bell factory as if the request had 
been for a parison bet the powers of propulsion of a 
boomerang and a Ift. diameter four-bladed screw. 

Not being myself a professional engineer, I must decline to offer 
any opinion as to what “‘ mechanical engineers ought to know and 
need not know,” but confess I should be rather surprised if an 
individual student were to state he was unable to guess that much 
from his private judgment and experience. Always supposing, of 
course, he had come to the sapient conclusion he was absolutely 
his teacher’s superior, and knew everything in that particular 
branch of science selected, and defied them to puzzle him, with or 
without text-books, by insisting on treating poe as a de novo 

u 











problem as yet unsolved., i.¢., experience and prior judgment going 
~ — Siow CoacuH, 
une 28th. 





THE RIACHUELO BRIDGE, 


Str,—In reply to Mr. Woodcock’s letter published in your issue 
of the 8th April, permit me to say that I am well acquainted with 
Professor Reilly’s views on bridge design, and that I am also aware 
that the pa gh agra of which the above bridge is an example, 
was descri «9 inventor in 1847, more than twenty pare 
before Professor Reilly’s paper in the ‘‘ Transactions ” of the Insti- 
tute. Bridges of this type are found by hundreds in America, so as, 
in fact, to form quite a prominent and characteristic feature of 
American scenery, but I do not know of one of them in England. 
I therefore must repeat my statement that the type is undeniably 
American, just as I should unhesitatingly an outsid 
cylinder locomotive, with bar frame, cast iron wheels, and cow- 
catcher, to be American. 

Next, as to the question of depth. I find by careful and 
repeated calculation that a depth of one-sixth to one-seventh of the 
span is highly economical in the case of such a bridge as the 

iachuelo. I find that the great American bridge-building com- 
panies who have put up whippletrusses by hundreds, if not 
thousands, who design as well as execute, have for years past 
adhered to the depth I mention, and find no trouble in erection. I 
further find that the great Hawkesbury Bridge, near Sydney, the 
privilege of ——— which was won in open competition with all 
the world by the Union Company of New York, Sir John Fowler 
himself endorsing the decision, has girders 410ft. 5 and 58ft. 
deep, almost exactly the proportion I advocate, and then I am told 
by Mr. Woodcock, of whom as a bridge builder I never heard 
before, that it is all wrong, because he has found in some unex- 
plained way that one-tenth is the correct ratio. Now, whom am I 
to believe? The American bridge engineers who possess guch 
ample opportunities and such enormous experience, who are so 








tive boiler in our torpedo boats, all our later boats being 
fitted with Mr. Thornycroft’s patent tubulous boiler, in which no 
stays are required, and in which, no joints being exposed to the 
direct action of the fire, we have no | 

Although the circulation in this boiler is maintained by priming, 
no priming in the usual sense—i.e., of water coming over into the 
engines—takes place, and we have an abundant supply of dry 
steam at, in some cases, a pressure of 2001b. per square inch, 


JOHN DONALDSON. 
Tower House, Chiswick, June 30th. 





Sir,—It is probable that you will continue to receive numerous 
communications respecting the construction of boilers for torpedo 
boats. The questions of workmanship, strength of materials, &c., 
will be discussed, no doubt, but there are other points that ought 
to be considered ing the working of boilers. It is well 
known that a locomotive boiler, however well made, will not stand 
six hours full speed running with a forced fire ; in fact, the system 
employed in to jo boats for urging the furnaces is most destruc- 
tive to boilers, they cannot remain sound under the process long. 
Neither do they. A visit to the dockyards is most instructive ; if 
you inquire what is the life of these boilers, you would be told that 
they have no life. This cannot be otherwise, for rapid combustion 
means high temperatures, and when produced by forcing, localised 
heat, which drives the water from the surfaces inside the boiler, 
causing the — exposed to get softened by heat. With such a 
destructive element as fi iler working, as well as constructio 
requires consideration. locomotive is a good example of ae 
combustion upon safe principles, the temperatures in the furnaces 
greatly ex anything produced in marine boilers. The system 
of forcing should never have been applied to marine boilers, and 
will sooner or later have to be abandoned if safety is to be obtained. 

London, June 25th. . A. MaRTIN, 


Srr,—In connection with correspondence on the above, Mr. 
Donaldson in his letter of the 22nd inst. explains that the front 
row of roof stays in his boiler was arranged to allow for the expan- 
sion of the tube plate. is, as your readers are well aware, is 
frequently done in roof stays of this description, and perhaps some 
one could say whether those so-called expansion stays are the out- 
come of experience, or are simply inserted on the assumption that 
the expansion of the tube plate raises the crown and with it the 
front row of roof stays, and that they must be fixed in some such 
manner as the above to prevent a thrust being thrown on the stay. 
If this is so, then the front row might almost as well be out alto- 
gether ; while, on the other hand, if the pressure of steam is suffi- 
cient to buckle the crown plate between the tube plate and stays, 
so that the stays are hard down at the link joints, then we might 
as well have a rigid row of stays there as elsewhere. J. A. 

Glasgow, June 28th. 


CEMENT FOR SHIPS, 


Srr,—Your leading article of March 4th well illustrates how 
necessary it is that the ceiling, and especially the cement in iron 
and steel vessels, should be kept up in perfect condition. But as 
Portland cement when set is so very brittle and liable to crack, 
does it not appear desirable in light hulls, which spring and vibrate 
considerably, that the cementing should be of a somewhat elastic 
and adhesive nature? I have used with success for several years 
simply quicklime stirred into boiling coal-tar for the protection 
of the bottoms of small steam launches, &c., both of iron and 
wood. The limbers of wooden launches are much more easily 
ow if filled up to the level of the timbers with something of 
this kind, 

Portland cement makes a most excellent joint on badly-fitting 
manhole doors, &c., on a steam boiler. EC. 8. 

Auckland, N.Z., May 20th. 


(For continuation of Letters see page 18.) 





JUBILEE OF THE ELECTRIC TELEGRAPH,—An influential meeting 


of telegraph ineers, electricians, and those interested in tele- 
graphy, presided over by Mr. Preece, F.R.S., was held at the 
ctuary, Westminster, on Monday, to determine the n 


steps to celebrate the jubilee of the telegraph. On July 25th, 
1837, the first successful essay of a practical tel ph was 
made by Messrs. Cooke and Wheatstone between nm and 
Camden, on the London and North-Western Railway. It was 
decided to have a dinner to commemorate this event on Wednes- 
day, July 27th, ander the chairmanship of the Right Hon. Cecil 
Raikes, Postmaster-General. 
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THE NEWCASTLE EXHIBITION. 


In the description of the large marine boiler exhibited 
by the Wallsend Slipway and Engineering erg 
which appeared in Tue Enorveer of the 27th of May, 
reference was made to the special methods of construction 
which had been adopted in order to admit of the rivetting 
being done by machines instead of by hand. We now illus- 
trate by the engravings below and on p. 7 one of Tweddell, 
Platt, and Fielding’s 





tent portable plate-closing rivet- | pressure is admitted to the large cylinder, and the large | two stands, one each sideof the case,are rail joints of various 


| plunger N working in the cylinder O, The working valves | the ingot to the finished rail. One pair of heavy rolls for 
| are shown at P, () being the inlet to the main cylinder, | rails, the manufacture of the pres apd is also shown, 
'and R that to the smaller one, communication being | and one pair of light rolls for steel or iron rounds. A 
ommpnet by means of the telescope pipe S. a feature of this exhibit is steel sleepers—of which 
| e mode of working is as follows. Both rams being | the company is a large maker—and a great variety can be 
| home, pressure is first admitted to the small ram L carry- | seen from those used on the main lines of our heav 

|ing the plate-closing tool. This travels forward till it | English railways, and weighing nearly 2 cwt. each, to suc 

bears on the plates, as shown in dotted lines in the {as are suitable for the lightest portable railways, and 
engraving. After the plates are thus brought together, | weighing only about 8 lb. each with their fastenin On 


ters, by means of which much of the heavy work was;ram I carrying the cupping tool then goes forward. | descriptions, showing how the ends of two rails are joined 


accomplished. The construction of the rivetter is as 


' During this movement the pressure is still maintained in| together. Pieces of ordinary sections of rails from 10 lb. to 


= 























follows. The main body, Fig. 1, A is a steel casting, one end 
B forming the abutment and the other end C containing the 
two hydraulic cylinders. At Da gudgeon is turned, the 
whole machine revolving on this by the hanger E, motion 
being communicated by means of a worm and wheel. The 
pressure water entering by the pipe F, passes through the 
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PLATE-CLOSING RIVETTER. 





gudgeon to the valves and cylinders, Screwed into Cisa 
gun metal cylinder H_ in which works the large ram I, 
carrying the cupping die J. Inside this, and forming part 
of the main ram I, is a cylinder K, containing the smaller 
ram L, to which is fixed the plate-closing die M, this latter 
being annular and surtrgunding the cupping-die. Both 
rams aré rettirntd back by meané of the constant pressure 

















GOODWIN AND HOW'S FOUNDRY LADLE. 

the cylinder K, any surplus water being returned to the 1101b. per yard are shown,some of them twisted intoallsorts 
accumulator through an automatic valve; but as soon as | of shapes to indicate their quality. Column steel rolled in 
the tool is fairly on the rivet the cylinder K is opened to , segments and bolted together, and iron fencing such as is 
the exhaust, and the full pressure due to the whole area used so extensively in the colonies, compiete the exhibit 
of the large ram is then utilised in closing. After j in the main oe In the Model Coal Mine the com- 
this the tool is withdrawn, and the machine moved | pany shows its steel colliery baulks intended to take the 
on to the next hole. The pressures actually exerted are | place of timber in coal and ironstone mining. These, we 
30 tons for plate-closing, 45 tons for forming the rivet, { believe, are now coming into very general use in the 
and 75 tons for finally heading and completing the opera- 

tion. The machine is equal to closing 14in. steel rivets in 
1,';in. steel plates, including double butt straps. 

The engraving on page 7 shows the seams at the back, 
between the end plate and shell, and the application of 
the rivetter. The end plate is flanged the reverse way to 
nsual, so as to get both ends of the rivet outside. 
The same machine may be used for furnace mouth 
work. In this case the movable die is attached to the 
plate-closing ram, which gives sufficient pressure for the 
size of rivets used ; while the large ram, on which the 
accumulator pressure is constantly maintained, is utilised 
for holding the bottom cupping die in its place. As thus 
= the machine does not, of course, work as a plate- 
closer ; but this is not considered necessary for such light 
work. Although the arrangement saves expense, inas- 
much as one machine is used for the two classes of work, 
Mr. Tweddell prefers the system adopted, among others 
by the Wallsend Company, of having a second or lighter 
machine for furnace mouths. This application is shown in 
the accompanying illustrations, Fig. 2, but no details of the 
rivetter are necessary, as it is one of the ordinary kind, 
fitted with a compound hanger, with the special view of 
its further use in the construction of the locomotive type 
of marine boiler. The introduction of these special 
machines by Mr. Tweddell is enabling marine engineers 
to meet the demand for large boilers to work at a high 
steam pressure in connection with triple and quadruple 
expansion engines. Their design is extremely ingenious, 
and their construction reflects the greatest credit on 
Messrs. Fielding and Platt, the manufacturers. 

The Grange Iron Company, Durham, exhibit Goodwin 
and How’s patent foundry ladle, which we illustrate by 
two views given above. is ladle has been designed 
with the object of dispensing with skimming by hand— 
which at best is extremely unreliable—and of enabling 
the metal to be kept hot with the usual covering of sand, 
&c., while pouring. The body is pear-shaped in plan, the 
shell being extended on one side to form an external 
spout, within which is a removable skimmer or dividing 
plate. This plate projects a little above the top of the 
shell, and extends down to within a short distance of the 
bottom, being held in place by screw bolts meres into the 
= and put in from the outside. It is perforated with 

oles, and has bars for holding the covering of refractory 
materials. We understand that the ladle is in use ina 
number of large foundries, and that it has been found to | 
produce a considerable improvement in the soundness of | cnone ena 
the castings turned out. FURNACE MOUTH RIVETTER 

The Darlington Steel and Iron Company has an exhibit 
in the North Court, which consists of a case of templates | collieries of the Midland district, and considerable quan- 
showing the various sections of steel rolled by the com- | tities have lately been ordered for use in the Cleveland 
pany. These are very numerous; indeed, so varied a| ironstone mines. When required simply for use between 
class of work is seldom attempted by one firm, and some two bearings to support the roof they are applied as an 
of the sections are of a character very difficult to roll. | ordinary baulk of timber would be ; but if wanted for 
Along the front of the case is placed a series of sectional | use as an upright prop the company supply steel caps and 
































age of steel about 1}in. thick, showing the forms taken | sho’s which give a level bearing on the top for the cross 
yy the steel bloom in the various passes of the rolls from girder;and also prevent the bottom end from sinking into 
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LOCOMOTIVES AT THE NEWCASTLE EXHIBITION. 


MESSRS. BLACK HAWTHORNE, AND CO., GATESHEAD, ENGINEERS, 
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the floor of the mine. This plan is, of course, only adopted | are coupled together. The valve gear is of the ordinary 
in the main ways where the props are intended to stand | type, worked off the driving axle. The tank is of the 
for a length of time. Where the props are only wanted | saddle form, and the fuel is carried in side boxes. The 
as a temporary support at the face, caps and shoes are not | following are the principal sizes of the engine :— 


used. One very decided advantage, besides the permanent Diameter of cylinders 6in. 
nature of these steel baulks for the main ways in mines | Stroke of pistons... 10in. 
where the seams are thin, is the additional headroom | we of wheels 2ft. 
anes ; asteel baulk Sin. deep taking the place of a 12in. | eat teetins aaadinie ce Ang ae eno 
imber baulk, thus giving 7in. more clearance. Where | Capacity of tank... ... ... .. 100 gallons 
roofsare very broken and uneven thecompany suppliessteel | Weight in working order ... 5}, tons 


Boiler pressure 140 Ib. per sq. in. 


packing for use in the same way as ordinary timber packing. | ay eee 
The fire-box is of copper, the tubes of brass, and the 


The small locomotive which we illustrate above } 
has been designed and constructed by Messrs. Black, | boiler shell, tires, crank-pins, motion-bars, piston-rods, 
Hawthorne, and Co., engineers, Gateshead-on-Tyne, for &c., of steel. The axle-box bushes, connecting and coup- 
use on light railways in general ; also about mines, manu- | ling rod bearings, and cylinder glands, &c., are of gun- 
factories, &. The engine exhibited is intended for) metal. All working parts are of the best Yorkshire iron, 
working on charging gantries over coke ovens. It is con- | well case-hardened. Though this engine is so diminu- 





structed for a gauge of 3ft., and has outside cylinders | tive, it iscomplete in every requisite necessary for a larger 
coupled direct to crank-pins in the wheels, which latter! engine, and is well finished off. We also illustrate a | 
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compound condensing tramway engine, by the same firm. 
This engine is built for the 4ft. 8}in. gauge, and has the 
cylinders placed between the frames and connected direct 
to the crank axle, the wheels being coupled together b; 
outside rods. The boiler is of the locomotive type, wit 
raised fire-box case and dome on top, from which the 
steam is taken. The valve gear is of Allan’s straight 
link form. The water tank is placed between the frames 
at the fire-box end of engine, and has the top shaped to 
correspond with the ash-pan, which allows the latter to 
be easily accessible. The condenser is on the roof of the 
cab, and is constructed in four sections, the exhaust steam 
traversing each, any steam not condensed finding its way 
into the hot gases of the smoke-box, where it becomes 
superheated and passes out of the chimney invisibly. 
The hot water from the condenser is led into a cistern 
laced on the foot-plate, and is pumped back into the 
iler. The pump is arranged to draw from the cold- 
water tank or hot-water cistern, or from both together at 
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THE WALLSEND 





pleasure. The following are the principal dimensions of | power is therefore combined with economy in working, | 


the engine :— 


Diameter of H.P. cylinder . 8in. 
Diameter of L.P. cylinder ieee. 
Stroke of pistons... ... ... ... .. o. 12in 
Diameter of wheels ontread ... ... ... 2ft. din. 
ee 5ft. 
Length over fender plates... 12ft. 

10 tons 


Weight in working order .., 
Boiler pressure ae 160 lb, per sq. in, 





KIRKALDY'S COMBINED 


The engine, although arranged on the compound system, 
can be worked asasimple engine. This is considered to 
be absolutely necessary when steep gradients have to be 
overcome, as well as for facility in starting. Great 


SLIPWAY COMPANY’S 





“COMPACTUM” 


MARINE BOILER. 


as on moderately steep gradients, say, 1 in 19, the engine 
can work sore compound, thus getting¥full advantage 
of the expansion and the steam. The engine exhibited 
was in regular work on the Gateshead and District Tram- 
ways, where it ran over 1600 miles. * Its load ey 
consisted of a large double bogie car weighing wit 
passengers over 9 tons. The gradients on this tramwa 
are long and, in some cases, as steep as 1 in 15, wit 


DISTILLER AND PUMP. 


curves of short radius. We believe the results of its trial 
in actual work were very satisfactory as regards con- 
sumption of fuel, ay and handiness. The engine is 
constructed of the best materials, with fire-box of 


copper, tubes of brass, boiler shell, frame plates, wheels, 
axles, tires, crank pins, motion bars, piston-rods, &c., of 
steel; bushes for axle-boxes, connecting and coupling 
rods, and cylinder glands of gun-metal ; condenser tubes 
of copper, and chests of brass, and the working parts of 
best Vorkshire iron well case-hardened. The engine is 
worked from either end, and is fitted with a governor to 
regulate the speed, speed indicator, steam and hand brake 
acting upon all the wheels, most improved type of 
injector, &c. The car brake can be worked from tke 
engine by steam simultaneously with that on the engine. 

n the North Court Messrs. Taylor Brothers and Cc., 
Clarence Ironworks, Leeds, show some excellent speci- 
mens of best Yorkshire iron and cast steel. The exhibit 
includes three locomotive crank axles, two of which—one 
of best Yorkshire iron and one of cast steel—are machined 
and finished “ bright ;” while the third is a round webbed 
crank axle forging, a new design for one of Mr. T. W. 
Worsdell’s engines. There are also numerous specimens 
of cast steel work, plates, flanged and otherwise, and a 
best Yorkshire iron axle to the Indian State Railways 
pattern, and tested to their requirements, viz., bent cold 
over a 5in. bar until the ends meet, without showing 
signs of fracture, and the journals bent to an angle of 
45 deg. 

Mr John Kirkaldy, West India Dock-road, London, 
exhibits a number of his specialities. The patent combi- 
nation pump and distiller, which we illustrate below 
has been designed for supplying fresh water for drinking 
purposes on board ship. It is entirely self-contained, the 
steam cylinder and pumps being formed in one casting 
with the condenser. There are two pumps, one for. circu- 
lating the cooling water and the other for feeding the 
boiler. The circulating water enters the condenser at the 
bottom, passes up outside of the tubes and out at the top 
into a tank for supplying closets, &. The steam to be 
condensed travels in the reverse direction, entering by 
the pipe A, the condensed water flowing out at B, being 
cooled to within about 10 per cent. of the temperature 
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KIRKALDY'S FEED WATER HEATER. 





of the cooling water. The steam from the donkey 
cylinder is condensed in a separate coil, the water so pro- 
duced, together with some of the heated circulating water, 
being drawn into the feed pump and used for feeding the 
boiler. In the interior of the condenser are a series of 
corrugated copper tubes in spiral coils, fixed to gun-metal 
tube plates, by means of which a very large amount of 
cooling surface is obtained in a very small space. 

The “Compactum” feed-water heater, which wealsoillus- 
trate, is used for heating feed-water by means of live steam. 
It consists of a lagged casing containing spirals of corru- 
gated copper tubes. The water to be heated enters at 
the bottom, and passes up outside the tubes to the top, 
branches being provided in either side for its exit. Live 
steam from the boiler enters the tubes at the top and 
passes out at the bottom to the hot well, after being con- 
densed. The arrangement of the tubes is shown in the 
cut, also their section, and the method of fixing them to 
the tube plates. The latter seems to be extremely 
efficient. The connection being made by the tube itself 
ona cone formed on the plate, must ensure a good and 
permanently tight joint, and must be immensely superior 
to any method involving either brazing or ferruling. 
Only solid drawn tubes are employed. Owing to their 
construction these heaters are peculiarly adapted for 
working with high steam pressures, and 160 Ib. per square 
inch, or even more, can be used direct, without the inter- 
vention of a reducing valve, so obtaining the greatest 
heating power of the steam. In addition to the foregoing, 
Mr. Kirkaldy shows a good assortment of his distillers, 
but as these have been previously described in THE 
ENGINEER, it is only necessary for us to refer to them at 
the present time. All Mr. Kirkaldy’s exhibits show 
evidence of careful consideration in their design, and 
their workmanship is all that could be desired. 

Messrs. Carrick aud Wardale, of the Redheugh Engine 
Works, Gateshead-on-Tyne, exhibit a capital collection of 
their improved steam donkey slide valve pumps, ranging 
from their smallest size with steam ‘cylinder 6in. diameter 
by 6in. stroke, and pumps 3in. diameter, capable of pump- 
ing 1500 gallons per hour, to one of their largest, having 
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a steam cylinder 12in. diameter and 12in. stroke, and 
pump 10in. diameter, capable of pumping 23,000 gallons 
r hour. They are of a very compact, handy and neat 
esign, and ap suitable for every purpose to which 
pumps of this description can be put. The pump barrels 
are fitted with Ds 
shaft, for admitting and discharging the water—the 
suction being on the inner side and the pressure on the 
back. The valves are therefore not so liable to be choked 
or clogged by the obstructions often found in ballast 
water tanks, as pumps with the ordinary form of valve. 
The pump barrel, plunger, glands and crank bearings are 
of gun-metal, as also is the slide valve and the loose valve 
face with which they are fitted. This loose face enables 
them, in cases of exceptional wear by gritty water, to be 
readily repaired. The piston-rod is directly connected 
to the pump plunger, the steam cylinder and pump 
iston-rods being coupled with a steel crosshead and 
fink in one piece. Every part is easy of access—a great 
desideratum in pumps for use at sea—the crank shaft 
and fiy-wheel, the piston and plunger rods, and the steam 
and water valves can each be taken out separately with- 
out interfering with any other part. The columns are 
utilised as air vessels. Either suction and delivery, one 
or both, can be obtained from the front or from the back, 





ide valves worked from the crank | 


ST. HELIER HARBOUR. 


THE Jersey people have inaugurated with great ceremony, 
and in connection with the Jubilee celebrations on the 21st inst., 
the recommencement of the St. Helier Harbour and pier works. 
The new works now being executed comprise the extension of 
| the Hermitage Breakwater for 500ft., the construction of a deep- 
| water landing-stage at the Victoria Pier, the dredging, toa depth 
of 21ft. 6in. below the level of half-tide mark cut on the face of 
the Albert Pier Head, over a portion of the area of the Victoria 
Harbour, and also over a portion of the channelway outside the 
pier heads, the protection of the bases of the pier heads and 
| harbour walls by sheet piling, and the continuation of the new 
north quay wall up to the entrance to the old harbour. 

Hermitage ‘water.—The present length of the breakwater 
is founded on rock, the irregularities in the surface thereof 
having been levelled up with bags of concrete. On these bags 
| large blocks of concrete, varying from 60 tons to 80 tons in weight, 
were laid one on the other, but were neither cemented nor 
bonded together. On the tops of these blocks smaller blocks, 

ing from 8 tons to 12 tons in weight, were bedded in Port- 
land cement compo. The outer or exposed blocks are faced with 
|a thick rendering or skin of Portland cement mortar, and 
| battered at the rate of onein twelve. The width of the vertical 
| portion or base of the breakwater, viz., from the foundation up 
| to the tops of the 60-ton and 80-ton blocks, or from 50ft. below 
| cope to within 34ft. of the same, is about 44ft. din. ; at this 


| 








ROBEY’S ELECTRICAL GOVERNOR. 


which obviates the use of awkward bends on board ship. 
The same class of pump is used for feeding boilers, and 
we understand it has been found that the wear of the 
pump slide valve against the highest pressures is no 
greater than that of the steam slide, when moderately 
clean water is used. Messrs Carrick and Wardale also 
exhibit a vertical air compressor of the same type of con- 
struction as the donkey pumps, for forcing acids and for 
use in distilleries, &c., also a horizontal high-pressure 
hydraulic pump for pumping against pressures up to 
1000 1b. per square inch. The whole of the exhibits are 
well-finished and refiect the highest credit upon the firm. 

Above we illustrate a combination of an electric and 
an ordinary centrifugal governor, which is exhibited 
by Messrs. Robey and Co., Lincoln, in connection with the 
Proell expansion gear on one of their horizontal engines. 
The point of cut-off is regulated by the rising and falling 
of the horizontal spindle A, upon the side projections of 
which—shown in dotted lines in Fig. 2—rest the hori- 
zontal arms of two bell-crank levers, whose vertical arms 
alternately depress the valve levers B B. -As the hori- 
zontal arms of these levers are raised the vertical arms 
come nearer together, and thus release the steam admis- 
sion valve at an early point in the stroke of the piston, 
the period of opening remaining unaltered. The hori- 
zontal arms of the levers also rest upon two projections 
in the vertical spindle C, which has a vertical movement 
imparted to it by the solenoids D, whose position are 
determined by the intensity of the EM F. By means of 
a simple resistance box which determines the amount of 
current which passes, this can be fixed at from 80 volts 
to 130 volts, and once adjusted to a definite E M F, the 
solenoids will control the engine at that force only, no 
matter what variation may be made in the number of 
lamps in operation. This is what is required for constant 
illumination. For varying the light- as, for instance, in 
a theatre—the resistance box may be placed under the 
control of the stage er, who without communicating 
either with the engine driver or the electricians, can raise 
or lower the whole of the lights at will, and turn off or 
on any number required. The ordinary governor in this 
engine does not come into action except when no current 
is passing round the solenoids. Should, however, a wire 
get broken or disconnected, then the speed governor will 
control the working as soon as the speed of the engine 
increases 2 per cent. 








FLoatinc Dock ror CaRbIrFr.—The off-shore floating dock built 
by Messrs. Clark and Standfield for the Dumfries Dry Dock Ship- 
building and Engineering Company, of Cardiff, left the builders’ 
basin at Grays, near Tilbury, on the 24th inst., in charge of two 
of Messrs. Watkins’ powerful tugs. The dock arrived at Cardiff 
about 8 p.m. on the 28th, having covered the distance of about 
aa miles at an average of about five and a half miles per 

our, 


level‘there isan offset or ledge on each side of the breakwater of 
about lft. 4in. in width. The bottom width of the battered 
portion of the works is about 41ft. 8in., and from this level for 
34ft. in height, or up to cope, there is a batter on each side of 
one in twelve, making the top width of the breakwater 36ft. In 
the new section of the 500ft. extension the outer and inner faces 
of the breakwater will be vertical from the foundation layer up 
to cope, and of a width of 42ft. The base or foundation layer 
will be 8ft. wider, or about 50ft. in all. The average height of 
the breakwater, from the foundation or surface of the rock to 
cope, will be about 65ft. The whole of the extension will be 
founded upon rock, but over the first 200ft. in length there is a 
layer, of sand and clay, of nearly Sft. in depth, which is being 

zmoved by a Priestman dipper dredger, down to the 
rock. Over the remaining 300ft. the rock is practically at 
the surface. Narrow trenches, parallel with, but immediately 
outside, the line of the work, are first dred down to 
the rock, and then bags of concrete, 7ft. 6in. by 4ft. by 2ft., are 
piled one on top of the other in the trenches to a height of 
about 18in. above the present surface of the bottom. Two side 
walls of nearly 9ft. in height are thus formed, enclosing an area 
of the foundation of the breakwater, from which the layer of 
sand and clay is dredged down to the rock. At convenient 
intervals, cross walls of bags of concrete of the same height are 
laid, connecting the two side walls together, thus forming com- 
partments which are filled up with large-sized granite rubble and 
round shingle. Levelling rules or balks of timber—several in 
the width of the breakwater—are laid in this stone filling, and 
accurately adjusted by divers to a uniform level; straight edges 
resting upon these levelling rules being used for sweeping the 
shingle and stones to a level surface, after which thick Portland 
cement grout is passed down into the entire mass through stand 
pipes, the bottom ends of which are inserted in the filling, 
whilst the upper ends reach to above water level. A solid 
foundation, composed of granite blocks, shingle, and neat 
cement, is thus obtained, and on this the breakwater is built. 
In altering the section from the old to the new, the old blocks 
in stock are being used, grouted together from foundation to 
cope, but as soon as a proper bed is formed, which will be in the 
course of a few weeks, the new blocks will be laid in courses, 
sloping at an angle of about 60 deg. to the horizon. The blocks for 
the sloping courses, of which more than 1000 tons have already 
been made, have grooves and projections on all surfaces except 
those exposed, and are of such dimensions as to break bond 
thoroughly when placed in the work. These new blocks, on 
account of their sloping beds, the care taken in to accu- 
racy of form in making the blocks, the bonding of the blocks, 
and the grooves and projections which will act as guides, will, 
it is expected, be speedily and accurately placed in position, and 
at the same time so keyed together longitudinally and trans- 
versely that, even without cementing, the work will be exceed- 
ingly strong. The whole, however, will be cemented together 
with neat Portland cement grout passed down through pipes 
from above water, as described for the foundations ;.the whole 
of the outer edges of the joints between the blocks being 
caulked before grouting to prevent the escape of the grout. 
This system of grouting has been adopted for cementing 
together the old blocks which are being used for the extension, 
and has proved very successful. The blocks are formed of granite 
rubble built with 5 to 1 Portland cement mortar, the outer or 








facing blocks having a facing of ite ashlar set in 3 to1 mortar, 
the joints between the or lin. in depth being raked out 
as soon as the moulds are removed and pointed with neat 
cement. The surface of the breakwater will be paved with granite. 
For the execution of the works the plant formerly employed is 
being used as far as possible, but various alterations and re- 
arrangements are being made, partly on account of the altered 
system of construction, and ly on account of the very limited 
space available for the purposes of the works. The work is 
expected to be finished in three years, at a cost not exceedi 
£50,000. Contracts for the supply of cement have been ente 
into with Messrs. m, Messrs, Gibbs and Co., and 
Messrs. Johnson and Co., and for granite ashlar, with the 
Channel Islands Granite Co. The rubble is quarried by the 
Harbour Committee's workmen. 

Landing stage, dredging and protection of pier heads.—The 
new landing stage will be constructed in the south-west corner 
of the Victoria Harbour near to the present landing stage ; the 
coping line of the new work commences at a point on the south 
wall of the Victoria Harbour, about 100ft. from the west wall of 
the harbour, and extends across the angle of the harbour to the 
wing of the Victoria Pier Head, on the inner side of the harbour 
entrance. The landing stage is being founded at such a depth 
as to give 30ft. of water at half-tide, or 50ft. at high water of 
spring tides, the foundations being carried down to the rock 
which is found at depths varying from 50ft. to 55ft. below coping 
level. The total length of the works at coping level is about 
290ft. There will be two lower landings, the bottom one being 
at half-tide level and the intermediate one equidistant between 
quay level and half-tide landing. The lower landings will be 
reached from quay level by inclined roadways, situated at the 
south end, suitable for vehicles and foot passengers, and also by 
stairs at the north end, communicating further with a flight of 
steps from the bottom landing to the pathway round the base 
of the Victoria Pier Head. The dredging at present proposed 
consists of deepening a portion of the Victoria Harbour and the 
formation of a channel way from the small roads up to the har- 
bour. The dredging will be carried down toa depth of 214ft. 
below the half-tide mark on the Albert Pier head, or to about 
6ft. below the = bottom of the harbour between the pier- 
heads, and will enable passenger steamers to come into the new 
landing stage much more frequently than at present, and of 
course the number of occasions on which it is necessary to land 
in small boats will be proportionately reduced. The dredging will 
be executed by means of a yen centrifugal suction dredger 
supplied by Messrs. J. and H. Gwynne, of London, the dredged 
materials being deposited at sea by means of hopper barges. In 
addition to dredging the channelway, the centrifugal pump or 
“ suction dredger” will be used for pumping out the water from 
the pited trenches for the walls of the Victoria landing stage 
and the north quay, and for dredging out these trenches and 
the trench for the foundation of the breakwater. As the pier- 
heads are founded on sand at about 20ft. below half-tide mark, 
it will be necessary to protect the foundations with sheet-piling, 
and more especially the Albert Pier head, which has not a foot- 
walk to protect its toe. This protective piling will be sufficient 
for a depth of 214ft. below half-tide; but should a further 
depth be required, the pier heads will no doubt have to be 
rebuilt. The new Victoria landing stage being founded on rock 
at a level of about 12ft. below the foundation of the Albert 
Pier, no underpinning of the foundation will be necessary when 
any further deepening of harbour is required. 

North quay.—The widening of the north quay to about 180ft. 
will provide additional berths and quay room. A length of 
about 900ft. has been already executed, and the remaining length 
of about 500ft. will be so constructed as to form one side of a 
graving dock, or a second entrance to a wet dock, if ever such 
works are constructed, or at all events the new wall will be 
utilised as a landing quay for either goods or passengers, with a 
depth alongside of say 12ft. of water below half-tide. It is the 
intention to found this work on the clay, but if the clay when 
opened up is not sufficiently bard to found upon, the whole of 
the walls will be carried down and built on the solid rock, which 
at the north end of the work is 22ft. below half-tide, and at 
south end 18ft. Formerly, when despatch was not so urgent in 
loading and unloading and moving vessels about at all times 
of tide, large shallow-water harbours were regarded as the 
best that could be devised, but since the great increase in the 
number and length of steam vessels, wet docks, great lengths and 
width of quays, and deep water have become indispensable, and 
consequently in continuing the north quay in the manner 
described, the future requirements of the port have not been 
di ed, for even should such accommodation never be 
wanted the additional cost of making such provision while the 
works are in progress will be small. The foundations of these 
works will be carried out in a similar manner to thuse of the 
Victoria landing-stage. The whole of the works are being 
carried out under Mr. Walter Robert Kinipple, M. Inst. C.E., as 
chief and consulting engineer; Mr. William Jaffrey as resident 
engineer, and Mr. Robert Paterson and Mr, John MacCunn as 
assistant resident engineers, 





— 





SoutH KENsINGTON MusEUM.—Visitors duri 
June 25th, 1887:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m, to 10 p.m.: Museum, 5708; mercantile marine, 
Indian section, and other collections, 3324. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 1496; mercantile marine, Indian section, and other col- 
lections, free, 3035. Total, 13,563. Average of corresponding week 
in former years, 17,363. Total from the opening of the Museutn, 
25,692,122. 

Society or Arts.—The annual general meeting of the Society 
of Arts was held on Wednesday, the 29th inst., concluding the 
133rd session of the Society. The report on the proceedings of the 
Society during the year was read and adopted. There were 
eighteen papers at the oteny meetings, seven in the Indian Sec- 
tion, six in the Foreign and Colonial Section, and six in the Section 
of Applied Art. Five courses of Cantor Lectures were given, and 
the usual course of juvenile lectures at Christmas. Prizes to the 
amount of £368 have been offerred for competition to art workmen, 
for articles to be sent in next December. Prizes have also been 
offerred for motors for electric lighting. Entries for these prizes 
are to be made by the end of the year. Amongst other matters 
mentioned in the report were the reports on the Colonial Exhibition 
— by the Society, the presentation of the Albert Medal to 

er Majesty in recognition of the made in arts, manufac- 
tures, and commerce during her rei, and the erection of a 
memorial tablet on the house of the late Mr. W. M. Thackeray. 
The i of the Society during the past year amounted to £12,575, 
After the reading of the annual report, the result of the balloti 
for the election of officers was announced. H.R.H. the Prince o! 
Wales was re-elected president, and among the vice-presidents were 
included H.R.H. the Duke of a H.R.H. Prince Albert 
Victor, Sir Frederick Abel, the Duke of Abercorn, the Attorney- 
General, Sir Edward Birkbeck, Sir Frederick Bramwell, Sir Philip 
Cunliffe-Owen, Sir Douglas Galton, the Duke of Manchester, Sir 
Henry Ponsonby, and Lord Thurlow. Mr, H. Trueman Wood was 
re-elected secretary, 


the week ending 
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RAILWAY MATTERS. 


Tue first street railway in America was completed in 
New York city in 1832. 


Tue Governors of Eastern Siberia and the Amoor dis- 
trict have received an Imperial order to refer to the Minister of 
Communications in all matters concerning the new Siberian-Pacific 
onnasing lines of railway, instead of the Minister for War, as at 
first decided ; sothat the control of the construction is thus taken 
out of the hands of Generals Vannofsky and Annenkoff. 


On the 22nd inst., as a heavy train was descending the 
incline at Peatsferry, on the railway between the Hawkesbur 
River and Sydney, the brakes failed to act, and the train dash 
into a siding. Coming into contact with fearful force with the ob- 
struction at the end of the si , the train was almost completely 
wrecked, The engine-driver and six others were killed, and forty 
of the passengers were injured, some seriously, 


Art present there are only 332 miles open to traffic in 
Japan, but 357 miles are in course of construction, and 145 miles, 
projected, have entered a practical stage. There are different 
styles of roads, some poy" J on the American and German principles, 
but the majority are on the English system. The —— with the 
exception of a few American, are all English, in addition to the 
wheels and axles of carriages. A great deal of the woodwork is 
being in Japan. 

A portion of the Cologne express, which left Berlin at 
half-past nine on Sunday night, and was due at Cologne shortly 
before eight on Monday morning, left the rails at Miilheim on the 
Rhine, the station before Deutz. No lives were lost, but seventeen 
— were injured, one lady receiving a bad wound on the head, 

o of the passenger carriages were overt: and some 
distance by the engine, but fortunately the sleeping car was not 
thrown off. This derailment is probably due to buckling of the 
rails through expansion by heat. 


A RAILWAY project is on foot which may probably have 
a stimulating effect on the Chinese —_ Russia, it is announced, 
has resolved to push forward its railway communication through 
Siberia to the Pacific Ocean. The calculation is that the work may 
be completed within five years. ere direct communica- 
tion between St. Petersburg and the Pacific ports in fifteen days. 
The route lies from St. Petersburg to Tiumen, five days; thence to 
Tomsk, three days; thence to Stretinsk, two days; thence to 
Khanka Lake by the Amoor, four days; and from Khanka to 
Viadivostock, one day. Russia will ra be an uncomfortably, 
always-on-hand sort of a neighbour. 


Tue East Indian Railway Company’s report shows that 
on 1515 miles of line the railway earned in the second half of last 
year £1,970,406, or £6320 less than in the corresponding period of 
the opeey year. e coaching traffic for the half year represents 
480,047,800 ngers of all classes carried one mile, and for the 
whole year 982,465,927, at an average charge of ‘310d. and ‘310d. 
respectively, as contrasted with 441,542,567 and 937,904,921 pas- 
sengers at an average charge of ‘312d, and 310d. in the correspond- 
i riods of 1585. The goods traffic for the half year represents 
477,920,535 tons carried one mile, and for the whole year 
1,051,092,178 tons, at an average charge of ‘659d. and ‘666d. 
respectively, as against 487,104,205 tons and 1,040,181,334 tons, at 
° -o- charge of °672d. and ‘681d, in the corresponding periods 
o! . 


Ay analysis of the ool expenditure of the last five 
years by the North British Railway Co., shows that the outlay on 
works of improvement have been at the rate of a little over £100,000 
a year. New lines have taken £753,000, of which £591,000 has 
been upon the new Tay Viaduct and its connections. In the last 
five years £114,000 has been charged to capital for new engines. 
The number has at the same time been increased by 58, so that 
each new engine of the modern type which has been put upon the 
road represents an a cost, as charged to capital, of less than 
£2000, For passenger vehicles £82,000 has been c to capital. 
For this about 200 vehicles additional have been added, while many 
others have been enlarged and improved up to the modern require- 
ments, Asum of £208,000 has been charged for wagons and wagon 
equipment ; for this about 3200 additional vehicles have been 
acquired, equivalent to an average cost of less than £70 per vehicle. 
There has also been a very large expenditure upon the ‘ block” 
system, upon new docks and piers, and by way of subscriptions to 
other railways. 


Writixe on cable a apoty in the Street Hailway 
Journal, Mr. D. J. Miller, of the Tenth Avenue Cable tramway, 
New York, gives in a short s a history of the development 
of the various systems of the day, Four years ago there 
were in the United States 36} miles of cable road in operation 
and under construction, On the Ist of January, 1887, there were 
116 miles additional in operation and under construction, making a 
total of 152} miles. It is estimated that during the ensuing ond 
at least 100 miles of cable road will be built in this country. ere 
are seven different States in which roads are in operation. San 
Francisco leads the list with 33 miles, Chicago comes next with a 
fraction over 20, and Philadelphia is third with 18 miles in opera- 
tion. Mr. Miller places the cost of a cable road at 221,100 dols. 
per mile. This figure covers every item of expense connected with 
the building and re He gives the operating expenses of 
24 miles of road as 132,953 do! This covers every expense 
o! — salary, pay of employés, taxes and interest at 5 per cent, 
on first cost. , 


A PERMANENT-WAY engineer writes :—“I have had a 
very lively time of it with this wave of heat. We have blindly 
introduced steel fish-bolts, bolts that require a wrench 5ft. long. 
The consequence is, the bolts have been screwed up too tight, and, 
in spite of warnings of previous years, I had a case of the steel 
rails buckling, diverging 9in. from the straight line, and, of course, 
inclined to go farther. Luckily the train was going slowly. Gangers 
had been ordered to slacken the bolts, but neglected todo so. I 
had sent out orders to slacken these steel bolts. On a neighbour- 
ing line there were 300 ape of the line impassable by buckling, 
and near Liverpool the line was impassable from the same cause. 
There was room between the rail ends, but the bolts prevented the 
rails from sliding in the fish-plates. It isa bad reflection on engineer- 
ing talent. Now I have the fish-bolts | d, Iam threatened 
with a creeping of the line, which will jam up the joints close at 
the bottom of the hill. Rails are not sufficiently anchored in their 
places ; nothing holds the rails of many lines except the friction at 
the side of the rail between it and the dry, loosened wood keys.” 


Tue Canadian Pacitic Railway Company furnishes the 
following dates and facts about its route from Japan to England :— 
“The Abyssinia left Yokohama on May 30th and reached Van- 
couver on June 13. Her passengers reached Montreal on June 20th. 
They were detained a day and a-half in New York waiting for the 
departure of the City of Rome, which is due in Liverpool on 
Thursday next, June 30th, or than thirty-two days from 
Yokohama. A few chests of tea, as evidence of what can be done, 
are coming by the City of Rome. - Were the Canadian Pacific Rail- 
way Company's steamers on the Pacific, a day and a-half at least 
would be saved on that ocean. At least one day can be saved over 
the time at present allowed for the transcontinental run; and the 
New Canadian Atlantic service will, it is hoped, work in with the 
Pacific service, so as to avoid delays, On the whole, we can calcu- 
late on making the time between Japan and England less than 
thirty days for mails, passengers, and light freight. Under the 
new P, and O. contract, which provides for accelerated speed, the 
mail time from Japan, vid Brindisi, will be forty-four days. For 
| aa and freight, via Gibraltar, the time will be fifty-three 

ys, 








NOTES AND MEMORANDA. 


Ar the paper mills of Messrs. weogees and Sons, at 
Sawston, Cambs, one of Barperd Tyler and Co.’s ‘‘ Universal” 
steam pumps, 12in. by 8in., been at work night and day for 
over twelve years. Ona very moderate computation, allowing full 
margin for a stoppages, this little pump must have raised 
over 1,000,000,000 gallons, or 5,000,000 tons of water, and it is still 
running and doing its work. 


In London last week 2182 births and 1287 deaths were 
registered. The births were 537, and the deaths 157, below the 
average numbers in the corresponding weeks of the last ten years, 
The annual death-rate per 1000 from all causes fell to 15-9, a lower 
rate than has been recorded since the last week of June, 1886. 
During the first twelve weeks of the current quarter the death- 
rate averaged 18°] per 1000 and was 1°8 below the mean rate in 
the corresponding periods of the ten years 1877-86. 


Herr W. Borcuers describes in Dingl. Polyt. J., 263, 
32—34, a new galvanic element. The cell containing the exciting 
agent consists of an ordinary wrought iron tube cl at one end, 
and in which a zinc or tin rod is suspended. The iron tube forms 
the positive pole. The exciting ; aoe is a solution of sodium 
hydroxide and sodium nitrate, lium chloride being added to 
increase the active power of the solution, For technical purposes 
the ratio of Na,O : NaNO, : NaCl = 90 : 80 ; 300 may be used. 


In the twelve months ending May 20th, 1887, photo- 
graphs of the sun have been taken at Greenwich on 215 days, and 
of these 421 have been selected for preservation, besides 16 photo- 
graphs with double i of the sun for determination of zero of 
position. For the year 1886 Greenwich photographs are available 
on 199 days, and photographs from India and Mauritius filling up 
the gaps in the series, on 164 days, making a total of 363 days out 
of on which photographs have been measured, the record being 
thus practically complete for 1886. 


Aw electric trumpet has been recently devised by M. 
Zigang Ge Nature, June 4th). Jt consists of a short brass tube 
mounted on wood and containing an electro-magnet whose ends face 
a vibrating plate, on which is fixed a small piece of soft iron. 
Against this plate-armature rests a regulating screw with platinum 
point, which serves for automatic interruption, by vibration of the 
armature. With two Leclanché elements a musical sound is had, 
which may be varied in pitch, intensity, and timbre by means of 
the screw, This instrument may be usefully employed in signalling 
on ships, railways, tramways, &c.; it may also serve as a receiver 
for signals of the Morse type. 


AccorDING to some experiments on the relation of the 
conductivecapacity of gases to their temperature, by A. Winkel- 
mann, in which the conductive capacity is determined by means 
of three horizontal copper plates immersed in the gas and separated 
from one another by glass balls, the upper and lower plates being 
maintained at fixed and different temperatures, the results are :— 
For air, mean of four experiments, 000206 ; for carbonic anhy- 
dride, four experiments, 0-00366 ; for hydrogen, two experiments, 
000206. The heat given off by a plate immersed in gas is different 
according to its orientation, hence that given off by a given area 
cannot be determined from the rate of cooling of the whole. 


A paper on heats of combustion was recently read 
before the Paris Acad of Sci by MM. Berthelot and 
Recoura, Continuing their studies of the heats of combustion by 
the new calorimetric method, the authors have determined the 
mean for glucose at 3°762 calories; for quinone, 6°102; for 
naphthalene, 9°688 ; for benzoic acid, 6°345 ; and for salicylic acid, 
5326. These studies are being continued with a view to determin- 
ing the heat of combustion of liquid and volatile bodies, and the 
measure of the heat of combustion of pure carbon in its various 
states. Notwithstanding its fundamental importance for calculat- 
ing the. heats of formation of organic pounds, this el t has 
been neglected since the time of Favre and Silbermann. 








At a recent meeting of the Paris Academy of Sciences, 
a paper was read describing ‘‘ hes on the Density of Sul- 
¥r Acid in the state of Liquid and of Saturated Vapour,” by 

M. L, Cailletet and E. Mathias. Having already described the 
method employed by them for determining the density of ethylene, 
of the protoxide of nitrogen, and of carbonic acid as liquids and 
saturated vapours, the authors here generalise their method by 
applying it to the study of a subst Iphurous acid—whose 
critical point, approaching 156 deg. Cent., is much higher than 
that of the former gases. Their researches show that the densities 
of the liquid and of the saturated vapour have a common limit, 
which is op; to the conclusion arrived at by Avenarius ; also 
that the critical density is 0-520. 





THERE is at present one great drawback to the use of 
aluminium bronzes for small manufactured articles—the difficulty of 
soldering. There is now no cheap and as we method of brazing 
aluminium bronzes, and they cannot be welded. Pieces, bowever, 
can be, Mr. E. D. Self writes, united by the following jeweller’s 
solders: Hard solder for ten per cent. bronze, gold, 88°88 per 
cent.; silver, 4°68 per cent.; copper, 6°44 per cent. A middli 
solder for 10 per cent. bronze, is gold, 54°40 per cent. ; silver, 27 
= cent.; copper, 18°00 percent. A soft solder for aluminium 

ronzes in general is made by adding brass to the ingredients 
already given, thus: Brass, 14°30 per cent.; gold, 14°30 per cent. ; 
silver, 57°10 per cent.; copper, 14°30 per cent. The brass is com- 
posed of copper, 70 per cent., and tin, 30 per cent. 


Proressor J. W. MAuuet, F.R.S., has analysed the 
ash collected at Bahia de Caraguez, about 120 miles west from Coto- 
paxi, where it fell to the depth of several inches. The specimen 
was a light brownish grey, very finely divided, mobile powder, soft 
to the touch. Quartz, two felspars, augite, magnetite, and thin 
scales of deep red Lear iron ore were yam rie aS aid of 
the microscope. hen strongly heated, it turned dark red-brown, 
and fused to a nearly black slag. Several concordant experiments 

roved that silver was present to the extent of about one part in 

600 of the ash, or about two-fifths of a Troy ounce per ton of 
2240 1b. Small as is this proportion, it must represent a very large 
quantity of silver ejected during the eruption, in view of the vast 
masses of volcanic ash which must have been spread over such an 
area as is indicated by the fall at so distant a point as Bahia de 
Caraguez. 


A paper on “The Electrical Conductivity of Solid 
Substances at a High Pressure,” by L. Graetz, is given in abstract 
in the Journal of the Chemical Society. Hitherto our knowledge of 
the conductivity of electrolytes is deceed for the most part from 
results obtained with the substances in the dissolved and not in the 
fused condition, The only generalisation at present deduced is that 
solid substances are not conductors at low temperatures, but their 
conductivity commences at temperatures far below the melting 
point, and increases with the temperature. If then this increase of 
conductivity is due to an increase of molecular mobility and of the 
number of molecular i ts, i of pressure without alteration 
of temperature should be effective to a like degree. In the paper, 
this point is examined by means of a compression apparatus, capable 
of giving a pressure of upwards of 4000 atmospheres, The results 
are given for the halogen-compounds of lead and silver, and for 
sodium nitrate. e@ substances examined are divisible into two 
classes, in the one of which, with application of maximum pressure, 
the resistance rapidly decreases to a constant point, and in the other 
this minimum resistance is, under the same condition, only attained 
after several hours. To the former class belong the halogen-com- 
pounds of silver, to the latter those of lead and sodium nitrate, In 
the r full details are given of the apparatus used, and of the 
methods of experiments ; the results are tabulated. 








MISCELLANEA. 


Mr. Tuomas Lucas, of Ashtead Park, Surrey, and 
Kensington Palace-gardens, the senior ner in the firm of Lucas 
and Co.; has received the well-merited honour of a baronetcy. 


Amone the honours conferred by the Queen, on the 
completion of fift a of her reign, is a baronetcy bestowed 
upon Mr. Richard oon, chairman of the London and North- 
Western Railway Company. 

Iv connection with the Hammersmith New Bridge, 
recently opened, the Brentford Gas Company has laid across it 
and oa each side of the bridge gas mains of wrought iron 12in. 
lapwelded drawn screwed tubes in place of the ordinary cast iron 
= er The tubes were made by Mr. Aird, Wellington Tube 
orks, Staffordshire. 


Ir is said that water is so scarce at Swansea that it is 
sold in the streets at 1d. per can. In some districts the inhabi- 
tants have had no water for two days. The weather stili shows no 
sign of breaking, and great alarm is felt. It is stated that the 
water remaining in the reservoirs is not in a satisfactory condition. 
The water committee are taking steps to utilise the water in @ 
large disused colliery. 


Tue Redstone Coke Company has just completed the 
largest reservoir in the Connellsville, U.S., coke regions, which will 
supply water for their 470 coke ovens and other works in the 
vicinity. The reservoir covers an area of five acres, and has a 
capacity of near 14,000,000 gallons. The depth of water will 
average 7ft. The water is taken from Hutchinson run, through a 
race 1050ft. in length, and is pure mountain spring water. 


M. Dax 1, a mining engineer, who has been examining 
the north of Norway on behalf of the Norwegian Government, states 
in his report that all the rivers in the interior of Finnmarken, a 
district of fifty Norwegian square miles, carry gold. The metal is 
found in sand contained in little hollows, which by,their shape pre- 
vent its being washed away by the water. The weight of the gold 
grains varies from 10 milligrammes to one gramme. Platinum is 
also found occasionally. 


Tue German Societies of Engineers are anxious to 
establish a standard screw thread based on the metrical system, 
and have been in communication with American engineers with 
regard to the Seller’s thread in use in the United States. Germany 
favours this standard, partly because the balance of opinion re- 
ceived from America diiens towards the Seller’s thread in prefer- 
ence to the Whitworth, and also because, in addition to being 
in uniformity with the metrical standard, the threads are square 
at top and bottom, and afford a larger bearing surface than the 
rounded Whitworth thread. Many experiments have in recent 
years shown the. general superiority of finer threads, and with 
modern tool making there is no difficulty about the finer thread as 
a commercial one. 


Art the meeting this evening of the Geologists’ Associa- 
tion the following papers will be read:—(1) ‘‘On the Geology of 
Cornwall, with special reference to the Long Excursion,” by J. H. 
Collins, F.G.S., and (2) “ On the Deposition of the London Clay,” 
by J. Starkie Gardner, F.G.S. The testimonial to Dr, Foulerton 
will be presented to him by Dr. Hicks, F.R.S., in the course of the 
evening. The long excursion referred to will be from August 8th 
to the 13th. An excursion to Sudbury, Suffolk, will be made on 
Saturday, July 9th, in association with the Essex Field Club; the 
directors will be Dr. J. S. Holden, of Sudbury, and W, Whitaker, 
F.R.S., of the Geological Survey. Leave Liverpool-street by 10 
train, due at Sudbury 11.45. The finest set of inland sections of 
glacial drift in the eastern counties occurs close round the town 
and the most westerly sections of crag. The older tertiary beds 
are also well shown. 


On Saturday the s.s. Electrician proceeded on her trial 
trip from Middlesbrough Dock. Thisvessel is the fifth bui!t by Messrs. 
Raylton, Dixon, and Co. for Messrs. Thos. and Jas. Harrison, of 
Liverpool, and is specially adapted for their Calcutta trade. Her 
leading dimensions are:—Length, 337ft.; breadth, 40ft.; depth, 
29ft. 2in.; and she has a carrying capacity of over 4000 tons. She 
is built entirely of steel to Lloyds’ highest class, with Board of 
Trade certificate for passengers, and is specially complete in all 
her arrangements for cargo loading and discharging. She has 
hood aft with deck-house, containing saloon and state-rooms for 
accommodation of passengers, long bridge py 4 and top- 
gallant forecastle. Her engines are by Blair and Co., of Stock- 
ton, on triple expansion principle, having cylinders 24in., 40in., 
and 66in., and stroke 45in., and indicate 1500-H.P. The trial trip 
proved in every respect satisfactory, and she attained a speed of 
12 knots, 

Tuer scheme of the Corporation of the City of London 
to obtain independent water supplies in the City, which has been 
discussed for a considerable period, has at length taken practical 
form. Some weeks since the Commissioners of City Sewers 
invited tenders for sinking an artesian well into the chalk at the 
Artisans’ Dwellings close to Bishopgate-street, E.C. All the most 
prominent firms in this branch of engineering competed, and at a 
meeting of the Commissioners, the Streets Committee—who had 
the matter in hand—reported that the tender of Messrs. Z. Hills 
and Co., of Abbey Works, Old-street, London, should be 
accepted. The report was carried, and referred back for execu- 
tion. The necessary formalities having been completed, the works 
will forthwith be commenced. It was stated that Lieutenant- 
Colonel Haywood, the City engineer, had taken great trouble in 
the matter, and hope was expressed that this well would be the 
means of relieving the ratepayers of a grievous impost. 


A numper of interesting experiments have recently 
been made with such electrical machines as are employed in indus- 
tries, with the view of determining under what conditions ~— 
may become dangerous. These have been conducted by M, 
D'Arsonval, who has already established the fact that what is truly 
dangerous where these machines are used is the extra current that 
occurs at the moment the current is broken, and in order to annul 
this extra current he proposed to interpose a series of volta-meters 
containing acidulated water along the conducting wire. The new 
arrangement now employed is at once more simple and efficient. 
It consists of a V-sha tube made of an insulating substance, 
wif@h, after being filled with mercury, is interposed in the main 
current. In order to close the latter, it is only necessary to turn a 
tap, which is arranged similarly to the tap ona gaspipe. In this 
way the machine is unprimed without its being able to give an extra 
current spark. Currents are not dangerous until a power of 500 
volts is reached. 


Tue American Sanitary Engineer of New York says :— 
The Court of Appeals of the State has just rendered an important 
decision in reference to the powers of a town in the matter of the 
disposal of its sewage. The city of Rochester discharged its 
sewage into an open drain which it had constructed across 
lands situated within the adjoining town of Brighton, and in 
such wise as to create a nuisance. The town Board of Health 
thereupon issued an order prohibiting the use of this open drain, 
but having no power to go within the limits of the city of Rochester 
and abate the nuisance by preventing the discharge of the sewage, 
it brought suit in Court against the city for an injunction restrain- 
ing the discharge of the sewage into the open drain without its 
own limits and within the boundaries of the adjoining town of 
Brighton. The Court granted the injunction, and upon ultimate 
appeal to the Court of Appeals the action of the Court below has 
been sustained, This seems to be an eminently just d One 
town or city ought not to perfect its own system of sewerage to the 
detriment of its neighbour, . 
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TO CORRESPONDENTS. 
Registered Telegraphic en. NEWSPAPER, 


*.* All letters intended for insertion in Tue ENGINeeR, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

W. R (Cathays).— The engine of which you speak has not been illustrated in 
Tue ENGINEER. 

J. D.—The tendency would be, and in general the actual result of working 
would be, that the bolt would gradually permit the sinking of the two parts 
of the chair into the sleeper at the centre where they meet, and this might 
take place irregularly. By the time the chair is arranged to prevent this, 
it will have become more costly, and in any case the greatest difficulty is to 
get such a chair adopted in preference to those in use, or those pushed by 
specialists, 





TINNING GUN-METAL. 
(To the Editor of The Bngineer.) 
Sim,—Can any reader tell me the best method for tinning A etme 
so as to resist acids? The acids are those used in the manufacture of 
soda water, Fortis. 





SAWING GRINDSTONES. 
(To the Editor of The Engineer.) 
Sin,—Can some of your correspondents inform us if there are any 
sawin, hi made suitable for cutting the refuse stone in quarries 
into blocks like bricks? R. P. ann 8, 








HOLYHEAD STEAMERS. 
(To the Editor of The Engineer.) 

Sr, —Isce that thes.s. Ireland crossed from Holyhead to Kingstown with 
the sons of the Prince of Wales in 2 hours 58 minutes, and this is said to 
be the fastest trip on record, But if I am not misinformed, the N.W. 
boat Violet ran from Dublin to Holyhead on her trial ya saad miles 
further—in three hours. If I am wrong on this point, per! some of 

ADDLE. 
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DEATH. 
' On the 23rd inst , at Sunnyside, by Lanark, suddenly, Ronatp Joun- 
stone, C.E., Glasgow, in his sixty-eighth year. Friends will please 
accept of this intimation. 


| other hand, has shown how, by proportioning the 
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BLAST PIPES, 
It is a remarkable fact that while all locomotive 


a oan know that the part played by the blast pipe or 
exhaust nozzle of a locomotive engine exercises a most 
important influence on the performance of the engine, 
little or. no effort has been made to improve it. In the 
old days of coke fires and gab gear, very small blast pipes 
were used. The back pressure was correspondingly hich, 
but the engines kept steam well, and nothing more was 
demanded. As further experience was gained, the blast 
pipe was made larger and larger, and locomotive 
superintendents boast of the size of their blast pipes as 
an evidence of the good qualities of their engines. But 
in Great Britain nothing has been done until quite 
recently to add to the efficiency of the exhaust. On the 
Continent at a pe ea 4 early period adjustable 
blast pipes were used, and are still very freely employed. 
The area of opening can be altered at will from the foot. 
plate to suit the demands of the boiler for steam. But 
in this country adjustable blast pipes have hardly ever 
been fitted. It is not easy to say why, unless that loco- 
motive superintendents have thought it better to regu- 
late the production of steam by the aid of ashpan 
dampers. No attention has been paid worth mentioning 
in this country to the height of the blast pipe. It 
was held that so long as it stood just above the 
top row of tubes it was about right, two or three 
inches more or less making no difference. Almost the 
only exception we can name was the practice of Mr. 
David Joy, who, when locomotive superintendent of the 
Oxford and Worcester Railway in 1856, used blast pipes 
5zin. diameter, with cylinders 16in. by 22in. stroke. The 
driving wheels were 5ft. 9in. diameter. The blast pipe 
was placed very low down in the smoke box, and had a 
copper top, the position of which could be adjusted till 
the best result was got. The engines weighed about 
32 tons, and hauled eight coaches weighing about 9 tons 
each. The run of fifty miles was made in one hour and 
twenty minutes, with four stops, on 20 lb. of coke per 
mile. In the United States engineers very early adopted 
what is known as the “ petticoat pipe.” That is to say, 
the true exhaust nozzle was put very low down in the 
smoke-box, and above it were arranged a series of trun- 
cated cones, the small end of one standing in the large 
end of the next one above it. This scheme works well, 
reducing the discharge of cinders, and augmenting the 

wer of the boiler. This has never been adopted in 

ngland, and only to a limited extent in Europe. Quite 
recently, however, locomotive superintendents have turned 
their attention to the blast pipe; Mr. Adams, of the 
South-Western, Mr. Webb, of Crewe, and Mr. Appleby, 
of the Waterford and Limerick Railway, all working in 
the same direction, but on somewhat different lines. 
Before describing what they are doing, it will be well to 
explain what is the object they have in view. 


In a locomotive boiler, the calorimeter or cross sectional 
area through the tubes is so large that the products of 
combustion can select which tubes they will pass through. 
The result is that all the tubes are not equally efficient. 
The hot gas not only takes the line of least resistance, but 
it obeys the greatest pulling force. A little thought will 
suffice to show that the products of combustion, because 
of their levity, will always try to rise. They will 
therefore tend to escape through the upper rows of tubes 
in preference to the lower rows. Furthermore, in order 
to get at the lower rows they have to descend along the 
back of the firebrick arch now invariably fitted in English 
engines. This still further tends to valien the efficiency 
of the lower rows of tubes. Again, the pull of the blast 
pipe is greatest just at the level of the top rows, making 
matters still worse. Experiments made years ago in the 
United States showed that so inefficient are the lower 
rows that plugging up some 15 per cent. of the whole tube 
capacity of the boiler did not make 1 per cent. difference 
in the mage ap ra of the boiler or its economy. To 
overcome this difficulty it is necessary that the pull of the 
blast should be diffused or equalised, so that the hot gases 
may flow in equal quantity through all the tubes. This is 
productive of economy in two ways. In ‘the first place, 
the faster the products of combustion flow area the 
tubes the less is the time available for giving up their 
heat. Consequently, anything which will reduce the 
velocity of flow, other things being equal, the greater 
will be the economy. In the second place, the more equal 
the distribution of the hot gases set oe the whole 
number of tubes, the more efficient will the heating sur- 
face be. There is a secondary form of economy which we 
must not pass unnoticed. The smaller the back pressure 
the better; but in the locomotive there must always be 
some back pressure or the draught would not be suffi- 
ciently powerful. But the draught depends on the induc- 
tive action of the steam escaping up the chimney in 
practically a continuous stream. Now perhaps the most 
inefficient way of making’ use of the exhaust is that 
ee, adopted. Mr. Korting has shown, on the one 
1and, how by properly constructing what is virtually a 
blast pipe—we refer to the well-known Korting air 
ejector—an enormous quantity of air can be moved by a 
very small quantity of steam; and Mr. Gresham, on the 
rts of 
an ejector on scientific principles, almost an absolute 
vacuum can be obtained by the inductive action of a jet 
of high-pressure steam. With such facts available, it 
seems remarkable that engineers have not tried modifica- 
tions of these systems suited to the locomotive. The 
whole function of the exhaust is to make the nearest 
possible approach—within the limiting conditions—to a 
vacuum in the smoke-box, with the least expenditure of 
— in the shape of back pressure. It has long been 

nown that the distance between the nozzle and base of 











the chimney plays an important part in this. It has also 
been known that an annular jet is more effective than a 
solid jet, but no advantage has been taken of this. 

To return now to the consideration of what is being 
actually done. We have first Mr. Webb’s work. Very 
little been made public on this subject, but we 
understand that he is using two distinct annular blast 
pipes, combined with a species of breeches pipe, and that 
each cylinder exhausts into its own blast pipe. The 
result is that not only is the steaming power of the boiler 
greatly augmented, but tiat a very curious action is set 
up by the alternate exhausts, each one tending to 
make a vacuum in the other pipe, and we understand 


that the effect is so marked at fairly high speeds, 
not only is the back pressure reduced all through the 
stroke, but the moment the exhaust port opens the 


pressure falls below that of the pone se by a couple 
of pounds. Mr. W. Adams, working on independent 
lines, has adopted a blast pipe which we have illustrated 
in our impression for August 13th, 1886. This is intended 
to equalise the draught through the tubes. The exhaust 
pipe is swelled out low down in the smoke-box, and a 
species of trumpet mouth is fitted to it facing the lower 
rows of tubes. The exhaust is annular. We understand 
that the results obtained are admirable, but no definite 
figures on the subject have yet been made public. In its 
most recent form the Adams vortex blast pipe is fitted to 
an engine shown by Messrs. R. Stephenson and Co., at 
Newcastle. In this the diameter of the internal air 
nozzle is 5in., the blast space or ring surmounting it being 
11in. wide. We shall illustrate this in another impression. 

The most remarkable advance seems, however, to have 
been made by Mr. Appleby, locomotive superintendent 
of the Waterford and Limerick Railway. On another 
page we have illustrated and fully described in his own 
words the blast pipe which he is using. It will be seen 
that he has combined the annular system most ingeniously 
with an adjustable blast pipe, and he has carried out ex- 
periments and published results of those experiments, 
which we give, which show that he has obtained a remark- 
able advantage. A goods engine, running with the 
ordinary blast pipe, burned during the month from Feb- 
ruary 22nd to March 22nd, 38°78 lb. per mile, with an 
average load of thirty-one wagons. It was since fitted 
with his blast pipe, and during the month, April 21st to 
March 21st, burned 29°94lb. per mile, with a load of 
twenty-eight wagons. Equalising the figures to the loads, 
we find that with twenty-eight wagons the coal con- 
sumption should have been about 35 lb. per mile; deduct- 
ing from this, in round numbers, 30 1b., we have a saving 
of 5 lb. per mile, or say, 16 per cent. Even if we make 
some allowance for the fact that the weather was worse 
February-March than it was April-May, it still appears 
that an enormous saving has been effected by ver 
simple and inexpensive agency. We have no record, 
indeed, of a greater saving made by adopting the com- 
pound system. 

We do not for a moment suppose that the saving is due 
to a reduction of back pressure alone, though that may 
no doubt have helped. Tt is far more likely that it is due 
to an increased boiler evaporative efficiency. It is to be 
hoped that Mr. Appleby will see his way to carry out 
some experiments on this point. There can be very little 
doubt that the most is not being got out of the locomotive 
boiler of which it is capable. Unfortunately it has been 
so good and has done so well that engineers have rested 
content to accept what they got thankfully, and did not 
trouble themselves to get more. But an exhaustive series 
of experiments which might readily be carried out would, 
we feel convinced, give a good reward; and this applies 
not only to locomotive engines, but to all boilers ae 
depend on exhaust steam for their draught. It is well 
known that the fire-box efficiency of such boilers is very 
much higher than that of the tubes. Efforts ought 
therefore to be directed to the tubes. The equalisation of 
current through them,-and the reduction of the velocity, 
are the things needful. While the existing system of 
blast is retained no progress will be made. But we have 
little reason to doubt that, as far as the locomotive is con- 
cerned, it is doomed. 


GAS SUPPLY. 


Mr. Fieip’s yearly “Analysis” of the accounts of 
sundry gas companies shows that the capital raised by 
the three metropolitan companies underwent an increase 
last year to the extent of £136,000, the total amount at 
the close being £14,106,000. The Chartered Company is 
the leviathan of the scene, taking more than five-sevenths 
of the whole. The gas sold in London exceeded 
23,000,000,000 cubic feet, for which the companies received 
£3,316,000, the actual profit being £1,238,000. Miscel- 
laneous receipts make an addition to this amount, whilst 
interest on borrowed moneys effects a deduction, the net 
profit coming out as £1,119,000, or £95,000 more than the 
sum requisite to pay the standard dividends. But as the 
companies are charging less than the standard price, they 
have the privilege of paying an extra dividend, if they 
can do so, in accordance with the sliding scale established 
by Parliament a few years back. The additional 
dividends thus payable last year amounted to £207,000. 
Towards this there was, in the first place, the sur- 
plus of £95,000, which fell short of the required 
amount by £112,000, to meet which there was an 
ample resource in the reserve fund and unappropriated 
profit, represented by £845,000. Falling back on past 
profits is not a desirable policy. Gas making was not so 
profitable last year as in 1885, for while the rental was 
greater, the profit was less by £42,000. Residuals last 
year brought in only £784,000, as compared with £866,000 
in 1885, a deficiency of £82,000. On the other hand, the 
coal account was in favour of thecompanies. But gas has 
been cheapened, the rental last year being less by 0°62 
pence per 1000 cubic feet, as compared with the year 
preceding. This may seem a small reduction, yet it is 
more than fifty shillings in a million cubic feet, The 
price charged for 16-candle gas last year ranged from 3s. 
per 1000 cubic feet down to 2s, 6d., the standard or initial 
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price being 3s. 6d. for the South Metropolitan and 3s. 9d. 
for the two other companies. The drop in residuals is 
such that where the companies made 11d. in 1882, they 
only made 8d. last year. e number of gas consumers 
in London approximates to 291,000, with an increase of 
more than 2000 per annum. The gas lamps are 69,000, 
with a yearly increase of about 1000. The increase in 
the number of consumers appears inadequate, compared 
with an addition of 66,000to the population, and an increase 
of nearly 9000 in the number of houses. The inference 
is unavoidable, that a large proportion of the new houses 
are lit by means of oil. It is a strange conclusion, but 
if we compare the total of houses in London with the total 
of gas consumers, we must infer that half the houses in 
London are without gas: If so, the consumption of oil 
must be large, and helps to account for the enormous 
stores of petroleum in the metropolis. While cheap 
burning oil is evidently keeping gas to a large extent out 
of the houses of the working c the question arises 
whether the gas companies might not cultivate a trade in 
this direction, and thereby strengthen their position as 
menaced by the electric light. The latter is most likely 
to compete with them among the larger class of con- 
sumers. For the present the electric light rae RR = 
kind of existence, but it is making some headway, though 
not in such a manner as to produce a marked impression 
on the revenues of the gas companies. 

In addition to the statistics of the metropolis, there 
are those which relate to the suburbs and the provinces. 
Mr. Field analyses the accounts of twelve suburban com- 
panies and ten provincial companies, besides those of nine 
gas undertakings conducted by local authorities, the latter 
being the Corporations of Birmingham, Bolton, Halifax, 
Leeds, Leicester, Manchester, Nottingham, Oldham, and 
Salford. The idea that local authorities are specially 
qualified to deal with the gas supply is only partially 
borne out by these statistics. The capital employed by 
the metropolitan companies is at the rate of 12s. 3d. per 
1000 cubic feet of gas sold, while the Corporations 


“required 13s.10d. The suburban companies employ 


13s. 5d., and the provincial companies are the most 
moderate, their capital being 11s. 6d. per 1000ft. The 
Corporations are low in the matter of working expenses, 
and also in the prices charged for the gas. In the net 
profit per 1000ft. the Corporations are much the lowest, 
doubtless for the reason that they have no need to make 
profits for the sake of paying dividends. Yet in the 
gross profit per 1000ft. of gas the Corporations take a full 
penny more than the provincial companies. One pecu- 
liarity in the Corporation management consists in using 

profits in aid of rates. This was carried last year to 
the extent of 23d. per 1000ft. on the average among the 
nine Corporations specified. The largest appropriation of 
this nature was in the case of Salford, where it amounted 
to nearly 53d. per 1000ft. The highest absolute amount 
was at Manchester, where it reached £52,000. But 
£24,454 was also required for the sinking or redemption 
fund, and the total is shown to exceed the net profit by as 
much as £27,972. At Oldham we find that £2544 of gas 
profits went in aid of the electric light. To the presence 
of the electric light we may probably attribute the excep- 
tional circumstance that the sale of gas in Oldham last 
year fell off by nearly 14 per cent. Another feature in 
the accounts of the nine Corporations consists in the 
amount of interest paid for borrowed capital. Last year 
the metropolitan companies paid interest to the extent of 
13d. per 1000ft. of gas sold, while the Corporations paid 
at the rate of nearly 6d. for annuities and interest on 
borrowed moneys. The decline in the value of the residual 
products of gas-making affects all gas undertakings. In 
1883 the Corporations realised 75 per cent. of the cost of 
coal by the sale of the residuals. aad year they realised 
less than 49 per cent. The Commercial Company, in 
London, is exceptional in the circumstance that while 
in 1883 it recovered under 60 per cent., last year it 
obtained a mere fraction less. 

It seems strange that the waste of gas has undergone 
no material reduction within the last five years. Going 
back to 1874, we find that the percentage of gas unac- 
counted for was much greater than at the later date. 
Still the present loss is large, exceeding in the metropolis 
5 per cent. of the make, the actual quantity being larger 
than the entire volume sold in Nottingham. More than 
120,000 tons of coal per annum are thus burned to waste 
in London. Allowing that some of the gas may be stolen, 
and that the meters fail to register all that passes through 
them, the loss is still considerable. Concerning some of 
the comparisons, it should be observed that there is a 
variation in lighting power. Common gas in London has, 
by statute, an illuminating power of not less than sixteen 
candles. Among the twelve suburban companies, Rich- 
mond has a standard of fifteen candles, and all the rest 
only fourteen. Among the nine Corporations, there is a 
considerable range in the legal standard, and the 
figures make it og that the authorities give very 
much better gas than the law requires of them. As 
we presume the gas is tested by their own officials, 
it would be a matter of some interest if an inde- 
pendent test were applied, so as to verify the fact that 
Nottingham gives 19-candle gas instead of 13}; Oldham, 
19°50-candle gas instead of 14; and Birmingham, 17°32- 
candle gas instead of 15. The provincial companies do 
not profess to be so generous, though two or three of 
them run rather high. In London, where the gas sup- 

lied by the companies is tested by the Metropolitan 
Board and the Corporation, the observed lighting power 
is less than a candle above the iy standard. Among 
the results worthy of note in the history of the London 
gas supply, as exhibited in Mr. Field’s annual 
“Analysis,” we find the following: — The capital 
employed in the manufacture of the metropolitan gas 
supply in 1869 was considerably under £8,000,000, 
whereas it now exceeds £14,000,000. But the propor- 
tion per 1000ft. of gas has fallen from 15s. 10d. to 12s. 3d., 
and the working expenses have declined from 18°05d. 
to 13°72d. While dividends have been maintained, the 
price of gas has been lowered and the quality improved. 





Legislation has protected the consumer, and does not 
appear to have injured the companies. 


STEAM ENGINE ECONOMIES. 

THE steam engine as a whole—that is to say, engine, 
boiler, and condenser-—uses in the production of power 
two fluids, a liquid, and a solid. The fluids are air and 
steam, the liquid is water, the solid is coal. Of these, the 
air, coal, and water all leave the apparatus at a higher 
temperature than they entered it, They must therefore 
be prefixed by the negative sign —. The steam leaves 
the engine at a lower temperature than it entered it. 
Therefore it must have prefixed to it the positive sign 
+-, because the performance of work depends on the loss of 
heat, and of temperature, which are two different things, 
of the materials employed to perform work. With the 
steam we need not now concern ourselves. The well-known 


—¢ 
formula — T expresses the efficiency of the engine. 


A moment’s reflection will show that everything put into 
the apparatus cold and taken out hot represents a loss of 
efficiency. The three cold things are the coal put in the 
furnace; the air used to burn that coal; and the feed-water 
pumped into the boiler. We propose to consider here 
what economy could be effected by previously heating 
them all. 

We shall assume that the temperature of the furnace is 
2000 deg. Fah., which is a moderate assumption, but sufti- 
cient for our purpose. Taking the consumption of coal 
at 3lb. per horse per hour, and the sensible heat of the 
coal at 50deg., we see that our three pounds of coal must be 
raised through 1950deg. The specific heat of coal is 0°24; 
therefore each pound of coal will require to raise its tem- 
perature to that of the furnace 1950 x ‘24 = 468 units, 
or, for 31b., 1404 units. But 3b. of coal will develope 
about 42,000 units, the amount varying with the quality 
of the coal. Therefore, heating the coal up to furnace 
temperature demands about one-thirtieth of all the heat 
generated, or, say, over 3 per cent. About 18 1b. of air 
are usually required to burn a pound of coal, or, for 3 1b., 
541b. of air. The specific heat of air is 0°23. Conse- 
quently, assuming the air to have a temperature of 
50 deg., we shall have 1950 x 54 x ‘23 = 24,219 
units, or more than one-half of the whole heat 
generated by the fuel. Of this heat, however, a 
large proportion is surrendered subsequently to the 
water in the boiler. The escaping products of combustion 
go away, however, at a high temperature, varying between 
400 deg. and 600deg. Taking the latter as probably that 
in an engine using 3lb. of coal per horse per hour, we 
have 550 x 54 x ‘23 = 6831 units wasted, or, in round 
numbers, a little over one-sixth of the whole heat gene- 
rated, or very nearly 17 per cent. If, then, it was 
possible to raise the temperature of the air entering a fur- 
nace to 600 deg. for each 100 1b. of coal used with cold air, 
83 lb. would suffice with the hot air. This is a very 
considerable saving, and it is a curious fact that so little 
has been done to secure even a part of it. Attempts 
have been made at various times—as, for example, on 
certain boilers in Woolwich Arsenal and by Mr. Alex- 
ander, of Cirencester—to raise the temperature of the 
air by using up waste heat, and these attempts all met 
with a certain success. The most elaborate attempt 
which has been made, however, in this direction took the 
form of an experiment carried out for more than three 
years, beginning in the summer of 1881, at the chemical 
works of the Pacific Mills, Lawrence, Massachusetts, 
under the direction of Mr. J. C. Hoadley. The descrip- 
tion of this experiment occupies a quarto volume of 
173 pages, published by Wiley, of New York, and 
Triibner, London, in 1886, to which book we must refer 
our readers for details. The apparatus transferred a 
part of the heat of the waste to the air enterin 
the furnace. The boiler tried was one of fifty, al 
alike. They are externally-fired return tube boilers, 
5ft. in diameter and 21ft. long over the smoke- 
box, which is lft. long. The tubes are 20ft. long, 
3°5in. diameter, arranged in seven horizontal rows—four 
rows of eleven tubes each, one of nine, one of seven, and one 
of five, making sixty-five tubes in all. The fuel used is 
anthracite and bituminous coal. The grates are 5ft. 4in. 
wide. The heating apparatus consisted of tubes about 18ft. 
long, arranged in a species of oven turned over the boiler, 
through which oven the heated products of combustion 
escape. It is an to reproduce even in part the 
elaborate particulars of the results as given by Mr. 
Hoadley. It must suffice to say that the ordinary 
boiler had an efficiency, measured for the whole week’s 
work day and night, of 68°87 per cent. with anthracite, 
and with bituminous coal of 64°61, while with the warm 
air the efficiency rose with anthracite to 792 per cent., 
and with bituminous coal to 74°96 per cent. The tem- 

rature of the escaping gas was 368 deg. entering the 

eater, and 189 deg. leaving it. The temperature of the 
air supplied to the furnace was 315 deg. is result was 
obtained, of course, by making the air and the hot gas 
travel in opposite directions. A blower was employed to 
propel the air through the heating apparatus. is con- 
sumed about 1 per cent. of the whole power of the engine. 
Summing up the results, Mr. Hoadley says: “It there- 
fore appears that the net saving effected by the warm 
blast was from 10°7 to 15°5 per cent. of the fuel used with 
cold blast, which is the same thing as to say that discon- 
tinuing the warm blast would cause an increased con- 
sumption of fuel equal to from 12°3 to 18°9 per cent. of 
the quantity used with hot blast.” Thus it will be seen 
that practice very fairly corresponds with the theoretical 
proposition we have laid down. ‘ 

It will be freely admitted that a saving of 10 to 15 
per cent. in coal bills is of great importance, to say 
nothing of the reduction in the amount of smoke pro- 
duced. The first cost of the apparatus, the space 
occupied, and the wear and tear, are items which, how- 
ever, must not be overlooked. The apparatus used at 
the Pacific Mills worked for two years, at all events, 
uninterruptedly without requiring any repairs or 
renewals, and was last year in g order, with “some 





indications of reasonable durability.” But it must not 
be forgotten that if the waste gases are used in this 
way, they cannot also be available for heating the feed- 
water, as in a Green’s economiser. The steam user will 
have to choose between the two systems, and sometimes 
the one, sometimes the other, will commend itself to him. 
When space is not of much moment, there is a system of 
heating the air which is at once very inexpensive and 
extremely durable and efficient. It consists simply in 
using good bricks, not necessarily fire-bricks, as a 
regenerator on Siemens system. The hot gases are first 

through one stack of bricks for an hour, and then 
through another. The air supply is in like manner 
seualt alternately through each stack. The system is so 
well understood, and so simple, that we need not 
explain it. The results likely to be obtained are so 
good, and the cost of the plant so small, that it is 
remarkable that it has not been freely adopted. Toa 
certain extent, the draught will be affected, but in many 
cases there is enough draught and to spare, and in others 
a fan or blower will supply all the air wanted. The 
most expensive means of obtaining a draught that can 
devised is a highly heated chimney. 

In just the same way that the loss by using cold air 
and the gain to be obtained by employing hot air is calcu- 
lated, we can ascertain the gain to S had from heating 
feed water. The liquid enters the boiler at 50 deg., let 
us say, and leaves it as steam at 300 deg., corresponding 
to a pressure of 521b. per square inch. In order that 
this may take place, each pound of feed-water requires 
1155 units. If the feed entered the boiler at 300 deg., 
then in the boiler it would need to receive but 905 deg. 
The difference between 905 and 1155 units represents the 
saving to be effected by raising the temperature of the 
feed-water. In other words, by imparting 250 units per 
Ib., and so raising it from 50 deg. to 300 deg., a saving 
of about 27 per cent. is effected regarding the matter 
in one way, and about 22 per cent. regarded in 
another way. That is to say, for every 100 lb. of 
coal used with hot feed, 1271lb. would be used with 
cold feed; and for 100]b. used with cold feed, 78 lb. 
would suffice with hot feed. The advantage to be thus 

ined is fully appreciated on land, where plenty of space 
is available for heating feed-water in “ economisers ;” 
non-condensing engines also heat feed-water by the waste 
steam; but at sea, where such a saving would be more 
than ever desirable, nothing has been done in this direc- 
tion worth naming. If by the aid of heat otherwise 
wasted the temperature of the feed could be raised to 
369 deg. Fah., a saving would be effected as compared 
with the existing plan of about 25 per cent. This is just 
what is claimed for the triple engine as compared with the 
ordinary compound. If it is worth while to incur the 
enormous outlay rendered necessary by altering engines 
or replacing them, surely it is worth while to stretch out 
our ds to grasp the saving which can be made in 
another direction. It was recently estimated that the 
introduction of the triple expansion system would involve 
an outlay of one a sterling per annum for some 
years. If 25 per cent. can be saved on the ordinary 
compound by substituting triple-cylinder engines, and 
25 per cent. more by — the feed-water, it is obvious 
that the new system would require only half the fuel 
used under the old. We do not venture to assume that 
so excellent a result would be realised in practice ; but it 
does seem at least certain that to risk a few thousand 
pounds in experimenting would not be rash speculation. 
As to the argument that room would be required, it is 
enough to answer that less boiler space would be needed. 
If we do not do it in this country, then it will be done 
abroad, and English shipowners will hold up their hands 
and say, “ How is it we never thought of this ?” 





THE CLARK PROCESS FOR BRISTOL. 


Tue inhabitants of Bristol have been trying to obtain powers to 
derive their water supply from the Severn Tunnel water, but 
for reasons mysterious in the extreme our leading chemists 
seem to have determined not to let them. It appears that the 
water in question contains magnesia in considerable quantities, 
but can be easily softened by the well-known Clark process, as 
indeed Professor Wanklyn testified. The Bristolians therefore 
proposed to have this process applied to the Severn Tunnel 
water before using it. For reasons, however, which we will not 
for the credit of chemical science enter into, the eminent 
chemists arrayed on the other side, and engaged ae scientific 
experts to give evidence against the Bill, were practically unani- 
mous in stating that the Clark process would not be of. any 
value in softening this water. Dr. Tidy indeed maintained 
that “when you adopt Clark’s process, with the greatest pos- 
sible care, you cannot reduce the magnesia by more than one- 
fourth,” and was prepared to vouch that Professor Dewar would 
give similar evidence. Dr. Frankland, sen., supported these 
statements by speaking from work done by himself or his 
assistants, and Dr. Odling spoke in general terms to the same 
effect. The strange thing about this evidence is that it ap- 
pears to be at variance with the facts, which moreover are 
easily proved by directexperiments. The analyses of the Severn 
Tunnel water in its natural condition will give the following 
results :—Carbonate of lime, 13°6 grains per gallon ; carbonate 
of magnesia, 5°4; sulphate of magnesia, 3°2; nitrate of mag- 
nesia, 0°6 ; chloride of magnesia, 0°8 ; chloride of sodium, 3°5 ; 
total,27°1. After being softened by the Clark process by Professor 
Wanklyn in his laboratory, the softened water contained only 9$ 
grains of solid matter pe* gallon, and of these 1°57 grains were 
lime and 1°44 magnesia, showing that the Clark softening pro- 
cess answered perfectly well with that description of water. 
The accuracy of this analysis is uo doubt beyond question; but 
it is nevertheless possible that the chemists who gave their 
evidence against the adoption of the Clark process may have 
been led to euch totally different results by a kind fate that 
wished to make their work as scientific experts for the side 
they were by, as easy and as harmonious with their 
conscience as possible. At the same time, it is very curious 
that some of these gentlemen when cross-examined did not 
come out of the fire as well as one could have wished such 
eminent chemists to do. It appeared, for instance, that Dr. 
Frankland, sen., had not conducted his experiments himself, 
that his figures would not work, and that he had entrusted the 
whole matter—a very important one it must be admitted, bear- 
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ing as it does so closely on the health and comfort of thou- 
sands of people—to an assistant. This flippant and care- 
less attitude is the more to be regretted as some system of 
artificially softening water is becoming every day more and 
more indispensable. Our industries are suffering in many 
instances from the hardness of our water. The numerous 
inconveniences which are suffered by London alone on account 
of hard water are incredible. Health and wealth are both 
sacrificed to this Moloch of our time, which chemists seem to 
have agreed to support and defend. We will not enumerate 
the many difficulties encountered by the users of this fluid, but 
we cannot refrain from expressing considerable surprise that 
the Clark process, which has been known to everyone for thirty 
years, and which has been adopted with great success in many 
cases, should not be more largely used. The adoption of this 
process involves an outlay of a fraction of a penny per thousand 
gallons, its actual value to the community may often be counted 
by shillings per thousand gallons, and its non-adoption may 
mean that industries which might otherwise flourish do not 
even spring up. The sooner some cheap system of softening 
water is adopted the better. The methods of utilising the 
Clark process which have been brought out during the past few 
years have no doubt done a good deal towards reducing the 
system to a practicable one, and to overcome the difficulties 
which are inherent in the system as Clark left it ; but it has 
nevertheless at present gained but little ground, and there are 
perhaps not more than half a dozen towns using it. 


THE EYEMOUTH HARBOUR. 


In December last we gave a description of the works which 
had recently been completed, forming an excellent little harbour, 
more particularly for the fishing trade of the coast. The works 
cost about £25,000, and everyone interested expected very great 
facilities and commercial results, the only work remaining to be 
done being the removal of part of the outer harbour bar. It is 
now nearly two years since the harbour was opened. When the 
scheme was embarked upon it was with the intention of provid- 
ing a harbour into which boats could be run at all heights of the 
tide. An excellent harbour was made, but before it was 
entirely completed the money, which had been lent by the 
Public Works Loan Cc issioners, t exhausted, and the 
bar was left in the same condition as formerly. The fishermen 
admit that the harbour is first-rate, but complain bitterly 
that, after having been saddled with this heavy debt and land- 
ing dues, which they did not formerly pay, they are no better 
off than before. They cannot enter the harbour three hours 
before or after high water, thus losing time and the market. It 
appears that the Loan Commissioners cut down the original 
designs to the lowest possible proportions, and the loan granted 
allowed hardly any margin even for the works as reduced. 
Owing to different causes which were unavoidable, the trustees 
had spent all the money before commencing the entrance 
channel works. They then asked the Loan Board for other 
£3000, which would have sufficed to finish the channel; but 
this the Board refused io give. Of course this policy is very 
suicidal, as there is small prospect of any interest being paid on 
the money spent if the boats find a difficulty in getting into the 
harbour. It looks rather as if the Loan Board would be glad to 
have another financial failure, as it will form an additional argu- 
ment against the whule system of loans to harbours, to which 
they have always been opposed. It would be much better if 
the money were at the disposal of some board which under- 
stands the system and its advantages if properly worked. The 
entrance channel being left to the last was a necessity from the 
nature of the works, or of course the engineers would have 
preferred to have left some of the inside work un- 
finished until the revenue increased. The dredging and 
cutting of the bar may be effected by the expenditure 
of £3000 economically used, with dredgers, assisted b: 
scouring operations, and it seems a very serious thing that a 
small community should be saddled with a heavy debt for in- 
complete works, when a comparatively small addition to the 
present expenditure would make the works of the greatest im- 
portance to the community, and repress the present ominous 
discontent that promises to culminate in refusal to pay dues, 





THE BUSINESS SIDE OF THE JUBILEE. 


MERCHANTS in the large towns express satisfaction at the 
results of the Jubilee. A very large amount of money has been 
“moved.” Cash lying idle in the bank has, as the Scotch say, 
been “ lifted"” and set in circulation. An immense amount has 
been expended in labour involved in the preparations for the 
rejoicings. All the working classes associated with the produc- 
tion of edibles and drinkables have benefited to a great extent ; 
in many instances wages have been doubled. Values of produce, 
except farm produce—which has rarely been so excellent in 
quality, and yet so low in price—have been fully maintained. 
Butchers, fishmongers, poulterers, bakers, and confectioners, 
have all been literally “ pulled out of the place” with work. The 
gas and electric companies have had their resources taxed to the 
uttermost to meet the loyal demand for illuminations ; the 
makers of flags, banners, and triumphal trophies ; carpenters in 
erecting barricades, platforms for sight-seeing, temporary 
buildings for demonstrations, games, &c. ; clothiers, drapers, and 
dressmakers—both sexes desiring to look their best on Jubilee 
Day—have been utterly unable to meet the exceptional calls 
upon them ; while the nuble army of waiters, usually the meekest 
of men, have been able to adopt the tone militant. The man 
who got 2s, 6d. a day has been able to command 5s., and thou- 
sands have taken tu the duty “for this occasion only,” so as to 
earn an honest penny or two. Printers worked night and day 
to produce programmes, invitation cards, and the hundred-and- 
one requisites of public and private entertainments ; owners of 
horse-flesh and vehicles for hire had a royal week of it ; in fact, 
it is hardly possible to name a business which has not been 
stirred to activity by the magnificent outburst of enthusiasm 
signalising the Jubilee year. Everybody seemed anxious to do 
something extra in honour of the event, and this was precisely 
the reason why industry felt its pulse quickened, with, it is to be 
hoped, more than fleeting effect. 


A NOVEL RAILWAY ACCIDENT, 


As a timely reminder to those whose business it is to look 
after the safety of railway travellers, it will not be out of place 
to mention the painful accident which has just occurred on the 
Berlin-Potsdam Railway, the third fatal one, it may be noted in 
passing, which has taken place on the line in recent times. It 
appears that an mes goods train was prematurely signalled 
into the station at Waansse, and ran into a standing excursion 
train, waiting to return to Berlin, when a smash took place 
which caused the reservoir of gas under one carriage to explode 
while the locomotive of the goods train caused the gas to ignite, 
which flew about in all directions and over the cushions, and set 
fire to everything inside the carriage in which three persons 
were caged, and could neither escape nor receive assistance 
from without on account of the build of the carriage, and were 





in the most incredibly short space of time burnt to an actual 
cinder. The only remnant of the male passenger appears to 
have been part of his waistband, by the buttons of which it is 
hoped to recognise his personality. The obvious moral to be 
drawn from this sad catastrophe is, that where gas is used on 
railroads the reservoir of it must be so placed and formed that 
under no circumstances, can it be smashed by a collision or the 
gas ignited if such should take place. The gas receiver in this 
case was a long sheet iron drum, placed transversely beneath a 
second-class carriage. 


THE NEW COINS, 


THERE is no doubt that the Mint authorities, or whoever may 
be responsible for the recent issue of “Jubilee” coins, have 
played nicely into the hands of counterfeit money makers. 
There is not one of the denominations which have been 
tampered with that is creditable—artistically or mechanically— 
to the Royal Mint, and which may not be easily imitated by 
professional smashers. In fact, the pieces resemble castings 
more than coins which have been struck between steel dies, and 
hence the temptation to manipulators who work with pipkin, 
ladle and mould. We should advise the public to be on their 
guard, and to test new coins wherever possible, by weight, before 
pocketing them. This may be done by placing in the opposite 
scale-pan a known genuine coin of the old type, and of the same 
denomination as that to be tested. This really will be the only 
safe plan for deciding which is the good coin and which the 
“ duffer,” for false coiners cannot imitate in weight, however 
readily they may aay the designs of coins of the precious metals. 
The new sixpences have already been withdrawn. They have 
been freely gilt and passed as half-sovereigns. As many as 
thirty were found on one individual during the present week. 








LITERATURE. 


An Elementary Treatise on the Mathematical Theory of Perfectly 
Elastic Solids, with a short account of Viscous Fluids. By 
WILLIAM JOHN IppeTson, M.A. London: Macmillan and Co. 
1887. 

THE present work gives an account of the mathematical 

theory of Elasticity, and forms, consequently, a comple- 

mentary treatise to the “ History of the Elasticity and 

Strength of Materials,” begun by the late Dr. Isaac Tod- 

hunter, and completed by Professor Karl Pearson, 

recently reviewed in these columns. The style of the 
book addresses itself principally to mathematicians, 
especially of the Cambridge school, where the book will 
be useful as a much-needed standard treatise ; but we 
doubt whether it will repay the practical engineer, unless 
he hasa proclivity for such treatment, to spend much 
time on these analytical developments. The conclusion 
arrived at from a perusal of the book is that the pro- 
blems which arecapable of complete analytical solution are, 
with few exceptions, of theoretical interest ; while, on the 
other hand, the problems which the engineer submits for 
solution lead immediately to such analytical complication 
as tu be theoretically insoluble, the bodies and shapes which 
the engineer designs being rarely of a simple mathemati- 
cal form. The engineer in such cases of difficulty turns 
up a the empirical formula given in his pocket- 
book, and when this formula is carefully examined as to 
its theoretical basis, we shall generally find that it is 
founded on the assumption of what is called “ homo- 
geneous strain and stress” in this book, following the 
terminology of Thomson and Tait’s “Natural Philosophy.” 

Mr. Ibbetson has done well in his treatise to give in 

Chaps. II. and III. a careful analysis of such “homo- 

= strain and stress,” illustrated by careful diagrams 

rawn to a good large scale. 

According to the “ principle of superposition,” permis- 
sible when the strains and stresses are small, a homo- 
geneous strain or stress is the resultant of linear strains 
or stresses in three rectangular directions. Given that the 
stress is a uniform linear tension, the strains consist of a 
simple extension in the direction of the teusion, and asimple 
compression in lines perpendicular to the tension ; and 
given that the strain is a uniform linear extension, the 
stresses consist of a linear tension in the direction of the ex- 
tension, and pressures in lines perpendicular to the exten- 
sion. In order to connect these strains and stresses, the 
values of the elastic moduli as determined by experiment 
must intervene, and it is now found simplest, following 
Thomson and Tait, to express these moduli for an isotropic 
substance in terms of two, namely, the “elasticity of volume,” 
denoted usually by 4, and the elasticity of figure, or the 
rigidity denoted by n. Much confusion in the mathe- 
matical treatment of the subject of elasticity would be 
avoided if all foreign writers would conform to this 
terminology. 

It will then be found that—Ibbetson, pp. 136, 137—if 
the stress im an isotropic solid is a simple uniform 
longitudinal tension P, the strains will be an 





extension ( ss x F 7) P in the direction of the tension, 


and compressions (. + si) P at right angles to the 


tension; but given that the strain is a simple uniform 
longitudinal extension e, the stresses will be 


a tension (é + 3 n) e in the direction of the extension, 


and tensions (é - 3 n) e at right angles to it. 


Once let the practical engineer thoroughly grasp these 
elemen theorems, and with a slight additional know- 
ledge of the theory of the flexure of beams, he will be 
sufficiently equipped for most practical purposes with the 
theory of elasticity. 

What the engineer generally calls the modulus of elas- 
ticity is the ratio of the tension per square inch to the 
corresponding extension of a bar of the substance, defining 
extension as the ratio of the elongation to the original 
length. This modulus is distinguished by mathematicians 
by the name of Young’s modulus, and is the modulus most 
easily determined by experiment in a testing machine. 
The above theory shows that Young’s modulus is the 


, and is therefore 2". Of the 


. 1 
reciprocal of ¥e + Shan 


n Qk 





two quantities x and s, perhaps 2 is the most readily de- 
termined by experiment, from observation of the shearing 
vibrations of the substance, and then / is known, from the 
previous value of Young’s modulus ; or we may attempt 
to determine the lateral contraction of the substance, 
under uniform tension, by careful measurement of the 
change in diameter of a test piece under tension in the 
testing machine. 

Mr. Ibbetson carefully explains these preliminaries, but 
uses them only as a stepping stone to the most general 
case of the general strain and stress in a substance under 
arbitrarily applied forces and displacements, the most 
— problem in elasticity for the mathematician, 
eading to analytical developments of differential equa- 
tions and curvilinear co-ordinates ; but now the author 
takes leave of the on oa so far as any practical appli- 
cations are concerned. The object of the mathematician 
is now to concoct a physical problem which shall suit the 
analysis which he has built up, and it is instructive to 
notice how, as in the cognate subject of hydrodynamics, 
the conditions to be satisfied at the boundaries form the 
= impediment to progress ; or sometimes, on the other 

and, when the boundary conditions are satisfied, to make 
the equations of internal equilibrium hold. 

In Chap. VII. Mr. Ibbetson returns to the practical 
side of the subject in its connection with the theory of 
beams, columns, and shafts, and discusses some problems 
concerning the stability of loaded columns and rotating 
shafts, of considerable practical interest to the architect 
and the engineer. The discussion of the effect of the 
flexure of the spokes of the driving wheels of a coupled 
engine, and of the elasticity of the side rods, would form 
an interesting question in its practical bearing on the 
comparative merits and economy of single and coupled 
locomotives. 

In Chap. VIII, on the equilibrium of plates and 
shells, the analytical difficulties which intervene render 
the results again of theoretical importance; but we are 
surprised not to find an application to an important 
practical problem, the collapsing pressure of flues and 
tubes, formerly experimentally investigated by Fairbairn, 
and recently the subject of a very interesting analytical 
investigation by M. Halphen. 

The subject of Chap. 1X. is the investigation of the 
modification of elasticity on questions of impact, and will 
doubtless prove interesting but rather short to Mr. Donald- 
son; here an interesting practical development from the 
impulse on a rigid obstacle to the impulse of pile driving 
would have been acceptable. We notice too an omission 
of the explanation of the modification of the theory of 
beams, due to difference of moduli for tension and 
pressure, the theorem claimed by Mr. Donaldson. 

Chap. LX. treats of the question of viscosity, and forms 
a chastening conclusion to the book, if we are to argue 
from the experiments on steel given in the appendix to 
Chap. IV., which prove that,steel is viscous, like sealing- 
wax, and only requires time to yield in a similar manner, 
so that we may live to see the Forth Bridge gradually 
assume Hogarth or Ruskin’s line of beauty, and so gradu- 
ally reach the water between its 1700ft. spans. 

Chap. I. reviews the different molecular hypotheses ad- 
vanced by Boscovitch, Cauchy, Sir W. Thomson, and others; 
but it isa relief to find that the author has developed his 
theories without introducing any molecular ideas, but 
simply from the straightforward assumptions of the con- 
tinuity of matter. Chap. II. analyses strains—z.e., de- 
formations; Chap. III. analyses stresses—?.e, the tensions 
and pressures inside a body; in Chap. IV. it is shown 
how to connect stresses and strains by the intervention 
of a certain amount of experiment ; and now we are in a 
position to develope our equations as far as analysis will 
permit us at present. Useful tables are given, connecting 
the elastic constant in absolute measure and in graviia- 
tion measure, as universally Toe by engineers. The 
expression, “ weight moduli,” of page 201, is ambiguous, 
and should be replaced by “ gravitation moduli.” 

In conclusion, the book is well printed and the diagrams 
much better drawn than is usual in mathematical treatises, 
and generally the whole work reflects great honour on 
the =~ and will prove of great use to the scientific 
wor 





BOOKS RECEIVED, 


Les Machines Marints: Cours Professé a 0 Ecol d’ Application du 
Genie Maritime. Par A. Bienaymé. Ouvrage Couronné par 
l’Academie des Sciences. Paris: E. Bernard et Cie. 1887. 4to. 
527 pp. Plates. 

Tables and Formulas for Switches and Crossings for the Australian 
Railway Gauges. Calculated by S. Polliter, C.E. Sydney: Turner 
and Henderson. . 

Del’ Exploration Economique des Lignes Secondaires des Grands 
Réseaux de Chemins de Fer dans Différents Pays de 0 Euro, Par 
L. De Busschere, J. De Jaer, et P. Niels. Texte and Atlas. 
Bruxelles: E. Ramlot. 1887. 

Drainage of Lands and Towns. By G. D. Dempsey, C.E. Re- 
vised, with large additions, by D. K. Clark, M. Inst. C.E. London: 
Lockwood and Co, 1887 

An Introduction to Machine ae By David Alan Low. 
London: Longmans, Green, and Co. 1887. 

Annual Report = Board of Regents of the Smithsonian Institu- 
tion for the Year 1884. Part Il. Washington: Government Office. 

Duncan's Manual of British and Foreign Tramway Companies, 
and Tramway Directory of 1887. London: Effingham Wilson and 
Co. 1887. 








DOUBLE - CYLINDER COMPOUND PUMPING 
ENGINE — SOUTHWARK AND VAUXHALL 
WATERWORKS, HAMPTON. 


On page 10 we publish the first of a number of engravings 
illustrative of a fine pair of inverted double-cylinder compound 
direct-acting rotative pumping engines and pumps, designed for 
the Southwark and Vauxhall Water Company by their engi- 
neer, Mr. J. W. Restler, M.I.C.E., for the Hampton pumping 
station, and constructed by Messrs. S. Moreland and Co., 
London. The engines have given remarkable results, and have 
cylinders 82in. and 52°65in. diameter and 7ft. stroke. We shall 
describe the whole with future engravings. : 
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PLAN AT 6.8. 


APPLEBY AND ROBINSON’S BLAST PIPE. 


Own another page we have referred at length to this invention, 
in successful use on the Waterford and Limerick Railway. The 
following description is that of the inventors :— 

“This invention relates to improvements in ‘ Blast Pipes’ for 
locomotives and other boilers, in which a steam jet or blast pipe 
is employed to secure a draught through the furnace and heat- 
ing tubes, and in the means whereby such draught may be 
varied and regulated according to the duty to be performed.” 

“ Assuming blast pipes of design A B or C, as shown on 


accompanying drawing, to be applied to a locomotive engine, the | 


| partially operated upon by the ordinary blast pipe. By this | 
arrangement the exhaust steam is allowed to escape at a lower , 


opening for the intake of air will be about the level of the lower 
tubes, and it extends upwards to about the level of the upper , 
tubes ; the openings here referred to communicate with an | 
annular chamber or air surrounding the central nozzle, | 
this chamber is itself surrounded by a casing, the space inter- | 
vening between the two forming a channel for conveying away 



























































PLAN 


DESICN WITH RECULATING 
AIR PASSACE 


ADJUSTABLE BLAST PIPE. 


steam supplied to the lower end thereof, through passages 
leading from the central steam nozzle. It will be readily under- 
stood upon looking at design A and B, the air is drawn up from 
the bottom and intermixes with the steam, and can be arranged 
to either intermingle within a few inches at the bottom or top 
of the pipes, or any position between the extreme bottom and 
top of the blast pipe, which may be found most suitable for the 
class of boiler; the blast pipe having to generate steam or 
exhaust air. In design C the annular stream of air discharged 
is both lined with and enveloped by steam. The external 
casing is formed with a seating, and it is mounted upon the 
lower portion of the apparatus in such a manner as to be capable 
of being rotated. In its seat are formed ports corresponding 
with the passages leading from the central nozzle. When the 
ports coincide with the passages, steam is free to escape by the 
annular passage, but upon the external casing being rotated, the 
supply of steam to the external or annular passage is jally 
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or wholly intercepted, and the collective area of the steam pas- 
or is diminished, with the effect of intensifying the 

| blast and in ing the draught, and thereby generate steam 
that could not be otherwise obtained. By means of suitable con- 

| nection the external casing may be rotated and the action of the 


apparatus regulated from the fovt-plate of locomotive, or other | 


| conveniently accessible position. 

| “Engineers will at once see the true value of this invention, 
| not only for generating steam under extreme circumstances, but 
| the great saving of fuel effected by having means to regulate the 
| blast upon the fire, combined with the increased heating surface 
obtained through the lower tubes, which have hitherto been only 


| into B in such a way that both tubes are 


AND LIMERICK RAILWAY. 














| tube 10 mm. wide, the lower end of which, as also the end of 


the side piece, is widened out. The upper end is carefully 


| ground. B is also a T-tube, consisting of a piece 25mm. in 


width, and a piece of the same tubing as used for A. All three 


' extremities of B are widened out. A is connected with B b 


means of a very good cork stopper—not caoutchoue—whic 

should be as long as possible and very compact. A should fit 
rfectly concentric, 
and that while A can slide perpendicularly but with strong 


| friction in B, the possibility of an oscillation in a lateral direc- 


tion is altogether excluded. The upper opening is closed by 


| means of a perfect membrane of sheet caoutchouc 5 mm. thick. 


As it is not easy to obtain perfect caoutchouc, and the least 
fault may cause it to split, it is best to tie two or three thinner 


W. and L. Railway.—Comparison of Coal Consumption in Locomotives Fitted with the Ordinary Blast Pipe and Appleby and 
Robinson's Patent Regulating and Combined Regulating and Vortex Blast Pipe. 


























| velocity than with the ordinary pipe, reducing the back pressure 

upon the pistons, and undue strain upon the motion. For 
| shunting engines, local traffic, and trains with frequent stop- 
| pages, these pipes are invaluable, as the engine will generate 
| ample steam for all requirements with the two orifices open. 
From results already obtained we find a direct saving in the 
consumption of coal of at least 6]b. per mile, and from experi- 
ments now conducting, we have no hesitation in saying the 
saving will be further increased.” 








A SIMPLE AIR PUMP FOR USE IN THE 
LABORATORIES OF WORKS, &c. 


THE pump here illustrated is described by O. N. Witt—Chem. 
Zeit. 10, 760—in which he reviews the different kinds of air- 
pumps at present in use. The one here described does not, as 
the two kinds generally employed in laboratories, require either 
a strong pressure of water or a long column of di water. 
Now, as one or the other of these requisites is not often to be 
found in works, the author has constructed a pump the prin- 
ciple of which depends on the hydraulic ram. It can be looked 
upon as a modification of Jagno’s pump, the theory of which has 
been explained by Mendelejeff, Kupitschoff, and Schmidt— 
Annalen, 165, 63. Jagno’s pump works with a column of water, 
and falls 14 metres high. If the pressure is stronger the fall 
| may be successively shortened to 40 cm.; if smaller it must be 
| correspondingly lengthened. These are very modest requisites, 
and the only reason why this pump has found so little favour in 
laboratories is due to its liability to get out of order, and Lin- 
neman’s—Annalen, 177, 295—improvement on that pump is 
somewhat expensive. The accompanying Fig. 1, which we take 
from the Journal of the Society of Chemical Industry, will 
readily explain the construction of the pump as recommended 
and used by the author for several years. A is a T-shaped glass 








Miles run. | Coal consumed. | Average load vebithen, 
; _ —} ; Cost for 0,000 
Description of blast pipe, &c. | Shunt Total Ibe | miles at 18s, 
- . per | . 
Train. | ing. Total. | capita mile, | Pass. | Goods. Total. per ton, 
| | \ | 
| No. 27 engine, four wheels coupled 5ft. Sin. diameter, | | | | 
| 16in. by 24in. cylinders :— | | 
| With ordinary blast pipe, 4}in. diameter .. 1311} | 231 | 1542§ | 804 28°61 4 14 18 | 2491 «0 
| H | 
With patent regulating and vortex pipe .. 825 158 | 978 | 170 19°46 . 1. 2 15 169 7 10 
| Saving ‘effected at!30,000 milles per antnum. | £7918 2 
| | | 
No, 1 engine, six wheels coupled, 4ft. 6in. diameter, | 
l7in. by 24in. cylinders :— ' j | "3 
With ordinary blast pipe, 4}in. diameter .. 2010 202 | +2212 | 766 38°78 | 1 $1 82 | 340016 7 
} | | 
With patent regulating and vortex pipe .. 20515 130 | 2081 583 29°94 ee eee Be | 20012 4 
| Savingieffected at|30,000 miles per annum, | #80 _"s 
Hassendean Cottage, Gloster-place, Windsor, June 27th, 1887. G. MircHEe.t. 


sheets, one over the other, on to the tube. The thickness of 
the sheets employed should depend on the water pressure at 
disposal, and must be tried in each special case. A must be 
pushed into B so far that the water which enters at b, while 
slightly lifting the caoutchouc sheet, is jerked out ata. Under 
ordinary circumstances this occurs when, on blowing into b, a 
loud sound resembling a blast from a trumpet is heard. C isa 
Bunsen valve, which must have been made with great care, 


FIG.S 





250-300--'. 





Fic.2 


and should fit perfectly. It should, moreover, be so small that 
it works easily in the tube, and offers a sufficient passage for the 
expelled air. As the whole pump oscillates very considerably when 
in action, the junctions must be tied with silk and thin wire, 
and fastened so thoroughly that the various parts cannot be 
displaced. Much depends on the good quality of the small 
valve; it is not easily made, and the black tubing which is 
used for it gradually loses its elasticity. It is therefore 
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PLAN OF THE IMPLEMENT YARD 
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advisable to replace it by an arrangement such as the one 
shown in Fig. 2. This consists of a wide piece of tubing, which is 
drawn over and attached to the shortened adjoint piece of A by 
means of a cork. A thin piece of tubing ground in front is 

through the other end of the wide tube, and on the 
former glides a somewhat broader but short tube, widened at 
each end, over the front opening of which a strip of caoutchouc 
cloth is stretched—Fig. 3—just broad enough to cover the open- 
ing of the small tube. 








THE NEWCASTLE SHOWYARD. 


THE agricultural engineering world has once more prepared 
for, and is hoping for tangible results from, a Royal meeting. 
The locality of the meeting has c from the rural, to the 
mining and manufacturing North. The implement yard, as 
shown by the plan above, presents a familiar though modified 
arrangement. At Newcastle there are five distinct thoroughfares 
made amongst the shedding, and the length of ground covered 
is less than usual. Fronting the entrances runs the main 
avenue through the centre of the yard. The two blocks forming 
this highway are the two principals in the whole of the implement 
section. They contain fourteen sheds, and are like the smaller 
block to the right, containing in all 9 sheds, devoted to the 
department know as “ordinary” shedding. The numbers, as 
will be seen by reference to the plan, run from 1 to 149, the 
following number, 150, being the first in the machinery-in- 
motion department, which skirt the “ordinary” shedding on 
the extreme right and left. The right takes up the sequence of 
the numbering, and contains 150 to 176. Directly across the 
yard will be found machinery-in-motion stands from 176 to 203. 
The trial yard is to the left of that shown in our engraving, and 
runs parallel with, but outside, the cattle part of the yard and 
on the Claremont-road. The dairy this year has some novelties 
in dairy implements, irrespective of some machines which are 
familiar to visitors. Messrs. E. R. and F. Turners’ “Gippeswyk” 
type of vertical engine will this year provide the necessary power 
to work the machines requiring it. 

At the meeting of the Council of the Society on Wednesday, 
Mr. Bowen-Jones presented the report of the [mplement Com- 
mittee, from which it appeared that they recommended that 
the trials of potato raisers should take place after harvest, the 
details of arrangements to be decided by the stewards and 
judges at the time of the show, and that such information be 
communicated to the exhibitors. They also recommended that 
the potato raisers entered for trial and selected by the judges 
should remain in the possession of the exhibitors up to the time 
of trial, and any exhibitor whose machine should be selected by 
the judges, and who did not produce it at the time, should for- 
feit £10 for each machine not thus submitted. 

Mr. Anderson had reported that Sir Frederick Bramwell and 
himself had compiled a complete syllabus of the trials of 
engines at the Newcastle show, and that copies had been 
forwarded to the competitors. 

From the report of the Showyard Contracts Committee it 
appeared that the Newcastle showyard works are ina sufficiently 
forward state, the implement portion being complete, and many 
of the exhibits in position. The Local Committee have com- 
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pleted the sleeper roads across the showyards, and also to the 
entrances. The whole of the water-pipes are laid. Satisfactory 
arrangements for the decoration, both floral and otherwise, of 
the Prince’s tent have been made. 








HYDRAULIC BALING MACHINERY. 





Tue hydraulic pump and press illustrated have recently 
been supplied by Messrs. fen Birch and Co., of Liver- 
pool, for shipment to a distant eastern port. They are designed 
for pressing hides into bales of 84in. by 42in., and rugs into 
bales of 78in. by 35in. 

The pump is arranged for either hand or power driving, and 





HYDRAULIC PUMP. 


is capable of working one or a series of presses, or an accumu- 
lator. Speed and power were both specially aimed at in its 
construction, and so as to effect these purposes in the most 
efficient manner it is arranged as a double-throw pump, with 
rams of different diameters. 





The press is fitted with T-iron guide bars for holding in the 





7.’ 


bales whilst being pressed, these guard bars being so arranged 
as to enable the two different sizes of bales mentioned above, or, 
if need be, three different sizes, to be made in the one press, 
this arrangement being rendered necessary in this instance 
owing to the packers having to make up hides one portion of 





BALING PRESS. 


the day and rugs the other. When the bale is made, the bars 
at the front of the press can be removed, or swung up and down 
on pins as is most convenient. The press top and rising table 
have grooved boards fixed to them so as to allow hoops or ropes 
to be fixed round the: bales, 
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EXPERIMENTS ON THE DISTRIBUTION OF 
HEAT IN ASTATIONARY STEAM ENGINE.' 


By Major THomas ENGLISH, R.E. 


It recently became desirable to ascertain the most economical 
method of working some direct-acting high-pressure pumping 
engines, supplied for the late Egyptian expedition, and intend 
for use under the conditions of a very hot climate, great scarcity 
of water, high price of fuel, and difficulties of transport almost 
prohibitory for heavy weights. The scope of the trials was 
originally intended to emb only the coal consumption, and 
whether it was advisable to use a surface condenser; but in 
carrying them out it became apparent that by somewhat extend- 
ing the series, and by providing means for measuring the condensed 
water, some results of more general interest might be brought out ; 
and the object of this paper is to detail these, and the methods 
adopted to obtain them. 

The engines were constructed by Messrs. Tannett Walker and 
Co., Leeds, from their own designs, modified in some respect in 
consultation with the author. Each engine consists of a pair of 
horizontal cylinders, lagged but not jacketted, 16in. diameter by 
18in. stroke; and each cylinder drives a differential pump on the 
prolongation of the piston-rod, with rams of din. and 53in. diameter, 
working up to 7001h. pressure per square inch. The piston-rods, 
2hin. diameter, pass through both ends of the cylinders, and are 
connected by a crank-shaft which has cranks at right angles and a 
fly-wheel on each end, and is carried on a single framing, to which 





small locomotive, which was kept blowing off at 140 Ib. pressure. 
The water condensed in the space between the pipes passed off b 

a drain-cock from the lowest point. The boilers were lagged wit 

wood and sheet iron, except at the sides of the fire-boxes ; the 
steam pipes were clothed throughout their lengths with strips of 
roofing felt. The feed pump is of the Worthington pattern, with 
four rams of 3}in. diameter and 6in. maximum stroke. The 
exhaust pipe from the main engine is 4in. diameter and 8#ft. long, 
and was arranged either to exhaust direct into the air, or to be con- 
nected at pleasure with the condenser by a pipe 6in. diameter and 
13}ft. long. The air and circulating pump were driven at 
speeds varying from 42 to 54 revolutions per minute, and a vacuum 
of from 26in. to 28in. of mercury was readily maintained. From 210 
to 270 gallons of circulating water passed through the condenser per 
minute, and the rise of temperature in the water av about 15° 
Fah. The exhaust steam from the engine driving the air and cir- 
culating pumps was condensed in a pipe 1}in. diameter and 92ft. long, 
with a surface of about 36 square feet, which was immersed in cold 
water ; the resulting condensed water was collected and measured, 
and the quantity was found to range from 0°09 to 0:13 lb. per 
revolution. The exhaust from the feed pump was similarly con- 
densed in a pipe lin. diameter and 37ft. long, with about 10 square 
feet of surface ; and it was found that the weight of steam required 


poses. The water of condensation from the main engine 
rom the rh 
the end of which it was collected, and was transfe toa rect- 


angular measuring tank holding 47°19 gallons, which when full 





the cylinders are bolted. The strains are sufficiently self-cont 
for enabling the engines to be worked without any other founda- 
tion than three longitudinal timbers bolted together with distance 
blocks. Both cylinders are in one casting, weighing about 33 cwt., 
and this is the heaviest single piece. The slide-valves are on the 
outside, and are of the ordinary flat faced pattern; the steam 
rts measure 10in. by l}in., and the exhaust port 10in. by 2hin. 
e outside lap is gin., the inside lap nil, the travel 3hin., and the 
angular advance of the main excentric 28 deg. On the back of the 
main vaive work flat expansion plates without lap, over ports in the 
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main valve which measure 10in. by l}in.; and the travel of the 
expansion plates on the main valve is 3fin. The expansion excentric 
can be clamped to the main excentric in any uired position ; 
and by shifting the expansion excentric round the shaft, the cut-off 
can be varied by hand to any point of the stroke, the same relative 
movement of one valve on the other being still rved by means | 
of a system of levers of the author’s design. Beyond this there is | 
nothing special in the arrangement of the engines, which are well , 
made, and drive the pumps very steadily and quietly at 40 revolu- | 
tions or 120ft. speed of plunger per minute. 

The engine with which the trials were made was set up at | 
Woolwich Arsenal in connection with a portable surface condenser 
on wheels, made by Messrs. J. and E. Hall, Dartford, for the same | 
service as the engines. It consists of a horizontal wrought iron 
barrel, 2ft. 34in. diameter and 9ft. 9in. long, enclosing 379 brass 
tubes of in. diameter; inside these the steam is condensed on a 
cooling surface of about 604 square feet. The air pump and 
circulating pump are formed by the two ends of a single cylinder 
of 12in. diameter and 14in. stroke, which is fixed horizontally 
underneath the condenser, and they are driven direct by the | 
prolongation of the piston-rod of a steam cylinder of 10in. 
diameter; this cylinder works on a crank axle connecting with 
two of the road wheels to act as fly-wheels, the whole machine being | 
blocked up for working. 

In actual use it was intended to work the pumping engines 
in pairs, each pair being supplied with steam of 80 Ib. to 90 Ib. 

ressure by a set of twelve multitubular boilers on wheels, each of | 


-horse power nominal. For the trials at Woolwich, however, it | 
was more convenient to substitute three multitubular boilers, each | 
of 40-horse power nominal, made by Messrs. John Fowler and Co., | 


Leeds. The barrels of these boilers are 4ft. lin. diameter and 
9ft. Gin. long; they have copper fire-boxes, 3ft. 5in. wide by 4ft. 6in. 
long, and 5ft. deep to the bars, and contain 58 brass tubes, 3in. 
diameter and 10ft. long. The gra 

15 square feet, and the heating surface 548 square feet. Two of 
these boilers were used together in the trials, for supplying steam 
to one main engine, air-pump engine, and feed pump; from the 
domes, which are 2ft. diameter and 3ft. high, the steam was led 
through pipes 3in. diameter and 21}ft. long, into a steam main 
6in. diameter and 19ft. long, from which a branch 4in. diameter 
for 68}ft. length and 2sin. diameter for 9}ft. length led to the | 
engine; the surface of the steam pipe was therefore about 141 
square feet. 

A jacket by which the boiler steam could be partially dried, or 
possibly slightly superheated, was fitted on the steam Boers It | 
consisted of a 6in. pipe enclosing a length of 51}ft., or a surface of | 
54 square feet of the branch; the space between the two pipes | 
could be filled at pleasure with steam supplied from the boiler of a | 
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| slightly varying pressures and _ speeds, 
te area in each boiler is about | 


| averaged 3°4 dnd 5°8 and.6°7 respectively. sh shat 
The method of caleilation is based on one described by Professor 


was emptied into the feed tank. 
The total weight of water from the main engines is thus obtained 
during a trial; and when divided by the number of strokes ascer- 


passed | 
ump through a pipe 4in. diameter and 544ft. long, at | 





tained froma counter, it gives the weight ot water and steam passing | 
through the engine per stroke. It was attempted at first to ascertain } 


> gouty of water used in the non-condensing trials, and also to 
chec i 

total feed-water supplied to the boilers during a trial, after they had 
been pumped up to the original level in the gauge glasses. ere 


the quantity condensed in the other trials, by measuring the | 


Cotterill.? It consists in ascertaining, from the weight of water 

per stroke, and from the pressure given in the calculated mean 
diagram at the end of the stroke or at any point after the cut-off, 
the volume occupied by one pound of the working mixture of 
steam and water in the cylinder, excluding the cushion steam. 
Dividing the volume thus found by the volume which would be 
occupied by one pound of aun steam at the same pressure, 


| the quotient will be the proportion of steam in the working mix- 


ture in the cylinder. The number of thermal units in this weight 
of steam can then be ascertained from tables of the properties of 
steam. The number of thermal units contained in the water 
making up the remainder of the working mixture can be similarly 
ascertained from tables. The number of thermal units converted 
into work from the commencement up to any point in the stroke 
will be that corresponding with the mean pressure from the 
commencement up to that point of the stroke multiplied by 
the volume of one pound of the working mixture at that 
point. These three numbers of thermal units being added 
together, and their sum subtracted from the total heat in an 

ual weight of saturated steam at the initial pressure, the 
difference will be the t of heat abstracted from the steam 
by the metal of the cylinder and piston, less re-evaporation, and 





> | by other sources of loss up to this point in the stroke. The amount 
to drive the feed pump averaged 0-025 Ib. per lb. of feed-water | o 
| pressure is approximately ascertained by multiplyi 


the back 
the average 

ck pressure, as determined from the diagram, by the volume of 
one pound of the working mixture at the point of the stroke under 
consideration ; and the t corresponding with the effective 
work is obtained by deducting the heat corresponding with the 
back pressure from the total heat converted into work. The 
amount of heat which would be required per pound of steam for 
performing the same work in a perfect engine, working between 
the same limits of temperature, can be readily calculated ; and if 
this is subtracted from the total amount of heat actually received 
in a pound of initial steam, the difference will give the heat wasted 


heat corresponding with the work done in overcomi: 





' from all causes, 


proved, however, to be so much difficulty in ascertaining accurately | 
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These results are shown graphically in the accompanying dia- 
grams, Figs. 1 to 35; of these we give in Figs. 1 to 4 a typical pair. 
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the amount of water in the boilers when steam was up, and so | In the indicator diagrams the lengths of the average ordinates, 


many minor discrepancies appeared in the condensing trials, in 
reconciling the amount thus obtained with the quantity condensed, 
that this method was abandoned. The exhaust steam was there- 
fore passed through the condenser for all the trials, the air-pump 
suction-pipe being disconnected when it was not desired to make 
use of the vacuum. The non-condensing trials were therefore 


measured between the zero line and the small circles in the upper 
curves and also marked in figures, show the pressures taken for 
calculation ; and some of the original indicator di s are drawn 
in, from which these average ordinates were obtained. To avoid 
confusion only the two extreme indicator diagrams are shown, with 
a few of the intermediate ones. The abscisse represent the 

, including clearance, from the beginning to the end of 





really condensing at atmospheric pressure ; but the indicator dia- 
grams so taken cannot practically be distinguished from ordinary 


| non-condensing diagrams, while in the author's opinion the weights 


of water used are much more accurately obtained than by measuring 
the feed-water. Hartley coal, of about three-quarters the evapora- 
tive value of best Welsh steam coal, was used throughout the trials. 
The average evaporation was about 7‘9 lb. of water per lb. of coal ; 


' and the rate of combustion varied from about 6°5 Ib. to 12°4 1b. per 


square foot of grate per hour. No priming worth notice appeared 
at any time. 

The series of trials extended altogether over fifty hcurs’ working 
of the engine; but out of this total various results, representing 
in the aggregate twenty-eight hours’ working, were rejected on 


| account of doubtful measurements as to some point or other. The 
results of the remaining twenty-two hours’ working are believed | 


to be accurate, so far as the measurements and indicator diagrams 


| are concerned, and are given without further selection. These trials 


are sixteen in number, in two sets, one condensing and one non-con- 
densing, each with and without the steam pipe jacketted, and each 
with a cut-off at approximately one-quarter and one-eighth and 
one-sixteenth of the stroke successively, thus making twelve differ- 
ent combinations. The remaining four of the sixteen trials are 
repetitions of some one or other of these twelve, and were 
made in order to check the results, and to ascertain the probable 
limits of difference under varying conditions of weather and 
Indicator diagrams 
were taken-at frequent and tolerably lar intervals with a 
Richards’ indicator having a spring of 30lb. to the inch; 
the spring was tested by the makers at the conclusion of the 
trials, and was found to be correct. Six of the trials lasted 
two hours each, and the remaining ten were one hour each. The 
number of indicator diagrams taken in any one trial varied from 
eight to twenty-four, and it was found that, including the shifting 
of the indicator from either end of the cylinder to the other, one 


| diagram could be taken about every five minutes. The calculated 
| mean of the measured ordinates in each indicator diagram, at every 


tenth of the stroke including clearance, was taken as the basis of 
calculation for determining the distribution of heat. The clear- 
ance is 7 per cent. of the volume described by the piston; and the 
real number of expansions corresponding with the nominal cut-off 
at one-fourth and. one-eighth and one-sixteenth of the strok 


the stroke, in both the upper and the lower diagrams on each 
figure. In the lower di m on each figure, the total height 
represents the number of thermal units which are contained in 1 lb. 
of steam at the initial pressure, in excess of the number contained 
in 1 lb. of water at the temperature co nding with the back 
pressure—this latter being the final state in which it may be con- 
ceived that each pound of the working mixture is recovered after 
use, and is returned to the boiler. 

The number of thermal units which have been converted into 
effective work at any point in the stroke, being plotted as ordinates 
from the base line, give the lowest curved line EE in the diagram. 
Adding to these the number of thermal units corresponding with 
| the back oo gives the curve TT of total work performed by 
| one pound of steam. The number of thermal units contained in 
| the weights of steam and condensed water respectively, which 
| together make up one pound of the working mixture, in excess of 
the number of units contained in the same weights of water at a 
temperature corresponding with the back pressure, are then suc- 
cessively plotted as ordinates upwards from the curve of total 
work. By joining the summits of these ordinates, the two 
highest lines SS and W W on the diagram are formed; and at 
any point of the stroke the remaining height from the uppermost 
of these lines W W, up to the top horizontal line which repre- 
sents the number of thermal units supplied in one pound of 
steam, will show the amount of heat abstracted by condensation 
on the surfaces of the cylinder and piston, and by other sources 
of loss. This amount is gradually diminished by re-evaporation 
between the cut-off and the end of the stroke, the diminution 
being nearly in proportion to the increase of volume. 

The dotted curve P P on the diagram represents the amount of 
heat theoretically nec , or that which would be required per 
pound of steam in a ect engine, to perform the total work 
shown by the curve T T; and therefore the vertical distance 
between any point in this curve P P, and the top horizontal line 
representing the number of thermal units supplied at the com- 
mencement of the stroke, will give the heat wasted from all causes, 
The ratio of efficiency, given in figures on each indicator diagram, 
is obtained by dividing the number of thermal units corresponding 
with the effective work by the number supplied at the commence- 
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ment of the stroke. If the steam supplied is mixed with water 
carried over by priming, or conde in the steam there 
will be no alteration in the curves representing the distribution of 
heat, so far as the author can see; for these solely on the 
amount of water mixed with the steam at the end of the okeiden; 
and whether this wateris derived from condensation during admission, 
or originally enters the cylinder in the liquid state, will not affect the 
result. If priming or condensation in the steam pipes exists in a 
perceptible degree, however, the heat supply per pound of steam 
and water passing through the engine will be proportionately 
reduced; and therefore the loss by condensation during admission 
will be actually less than a from the diagram. is con- 


~ 


pound ree of steam. The palpetie convergence of all these 
curves to the zero of eg sen surface at about 150 thermal units 
agrees closely with the hypothesis that there is a sudden initial 
condensation of the entering steam, — yet eee) in all the trials 
with this engine, to the transference of about 150 thermal units, 
or 28°6 thermal units per square foot of exposed clearance surface, 
to the surface metal of the steam ges, cylinder, and piston ; 
and that this heat is dually given back again to the steam 
during the stroke, by the excess of re-evaporation over further 
condensation in the cylinder. The heat thus regained by the steam 
increases approximately in direct proportion to the surface exposed ; 
but still leaves in the metal, at the end of the stroke in this engine, 





densation cannot, however, in any case be less than the 
re-evaporation during the remainder of the stroke. It appears to 
the author to be impracticable to determine, with any approach to 
accuracy, what the amount of priming or condensation in a steam 
pipe may be ; the ratio of efficiency in each case is therefore calcu- 
ated on the assumption that the steam supplied is practically dry. 
It will be seen from the diagrams that the effects jacketting the 
steam pipes are small and variable; and in the author’s opinion 
they do not in any case extend beyond the re-evaporation of water 
condensed in the steam pipes, or possibly a diminution of priming. 
The absolute efficiency, or ratio of the effective work performed 





an t of heat equivalent to 0°4 thermal unit for each degree 
of difference between the temperatures corresponding with the 
initial and back pressures. 

The adoption of this hypothesis renders it possible to calculate 
the weight of water required = stroke, and also at any point of 
the stroke the quantity of heat poe ine A | the metal per 
pound weight of steam supplied. This calculated quantity of heat 
abstracted is shown by the dotted line A A on the lower diagram 
for each of the sixteen trials, see p. 16, in comparison with the 
observed amount shown by the uppermost full line WW. It also 
becomes possible, by a reversal of the process detailed in the 


TABLE II.—Results of Trials. 


TABLE I.—Calculated Efficiency of Engine and Consumption of 
Water with two different Points of Cut-off and with varying 
Lengths of Stroke. 





| Point of cut-off 


Point of cut-off 
Diameter of cylinder 16in. 1*4in. | 4°25in. 
Clearance 0°143 cubic foot. Absolute pressures Absolute pressures 


Clearance surface 5°24 sq. ft. per sq. in.:—Initial, sq. in. :—Initial 71-3 





87°41b,; back, 2°7 Ib. back, 2 91b. 
Length of stroke .. ..In.| 8°0 | 18°0 | 21-8 8-0 pe-gnsame aes 
} i ! | 
Number of expansions .. 3°47 | 7°24 8°67 1°68,3°47,4°20 7°24 8°67 





- 
t 


| _-_ 
rey 8°1 5°3 {7-9 (8°6 10°3.11°1 
| ae oe 





Percentage of efficiency .. p.c.' 4°8 


Water consumed per I.H.P. 
h E Lbs. 


per hour .. }) 560 





34°6  31°3 ‘pallet elas al 





APPENDIX. 


The following are the details of the calculation for determining 
the distribution of heat at 80 per cent. of the stroke including 
clearance, in the trial of 18th November, 1886, condensing, 








Horse-power, speed, and water consumption. 


Cylinder pressures: Initial, terminal, mean forward, and mean back. 
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1886. 1 2 3 | 5 | 6 | eel or 
November and December. | Consumption of water. : } | 
Diagrams shown on p. 16. | Indicated | Revoluti -- | Initial. | Terminal. Mean forward. | Mean back. 
| horse-power. per minute, | Lbs. os 1.H.P. per Lbs. per stroke. | Lbs, per sq. inch, | Lbs. per sq. inch. , Lbs. per sq. inch. | Lbs. per sq. inch. 
| our. } 
Nominal cut off... ‘| = | rg Rar? gl aa 4 Sek 16 | a4} ae} awe, 14} 18 f vie | a4) as, vie | 14] 18 7 1416 | 14 | 18 | 1-16 1-4{ 1-8 1-16 
Number of expansions ..| 3°4 | 5°8 | 6°7 84 | 58 | 67 | 84 | 58 67 3°4 5°8 6°7 84 | 58 | 67 34 | 58 | 67 34 | 58 |67 | 84) 58 OF 
en —_ ‘ A. i | t 
| LHP, | LH.P.| LH.P.{ Revs, | Revs. | Reva. , Lbs. | Lbs. | Lbs. | Lb. | Lb. | Lb, | Lbs, | Lbs. | Lbs | Lbs. | Lbs. | Lbs. | Lbs. | Lbs.| Lbs. | Lbs. { Lbs. Lbs. 
| 60°38 | 80°6 | | | 84°0 07182 | 89-0 | | 18°9 | ' 39°4 | 3-2 | 
| ‘ ' | H j 
| emeteek® | 878 | 466 | 46:9 | 40-2 | 89-7 | 40-0 | 4-2 | 86-1 | 34-6 | 0-205! 0-176! O-105| TI's | 826 B74 | 22°8 (6 | TO 481/961} a0! 20) so 27 
; | | | ‘ | ‘ } 
Condensing. | | 40-4 | 40-4 | | 38°2 | 0-104 | 883 | | 19°3 | 33-0 | | aa! 
| mar. | | 610 | | 40°3 | | 34°7 07183 | | | 86-5 | 187 | 380 | } 25 
' jacketted. ; 62° | | 45-7 | 422 | 41°2 | 85-4 88°8 | 0-217 ; 0°179 | 72°6 ses | 23-5 | | 160 | 441 33°5 | 2°6 24 
F 47°2 | 40°74 | | | 88°9 0-190 | 83°3 | } 177 | 36°1 + 33} 
| | | 29°6 | 4071 | 42°9 | 07132 | 88°1 20°0 8 | | | 16°2 
non. | jeomergik® | saa | p63 404 | 40° | | 39°6 | 41°2 | 0-214, 0°155 ‘7 | 90°9 | ass | 22-8 | 51°8 | 41°7 | 15-4 | 16-5 
condensing. 29°6 | 89°3 | 51°0 | 0°160 87°8 | 20°2 36°6 | 5°5 
Not jacketted.| 51°0 | 36°0 | 20°7 | g0°8 | 40°83 | 99°5 | ail | 42°6 | 50°5 | 0°220 07158 07158 876 M16 = 89'S | 1 | AY | WO | 526 | 418 | 367 | 16-6 | 16-7 15° 
TABLE II. (continued). 
— . 
| Work done per Ib, of steam supplied: Total, effective, and back pressure. Heat lost and heat supplied per pound of steam, 
a rand D ber, Total Srork.* | Enectil’ work mipeinls k Ruintatmed wile a ae ¥ 
‘otal wor! } fective work. | -pressure work. 1 . . : 
. te adaed Thermal units | Thermal units | Thermal units — a we " i paar y 
‘per Ib. of steam supplied. per Ib. of steam supplied.yper Ib. of steam supplied.| Exhaust steam. | Water in cylinder. Abstracted by cylinder. | . 
Nominal cut-off 14 | 1-8 | 1-16 | 14 | 1-8 | 1-16 | 14 | 1-8 | 1-06 | 1-4 | 1-8 | 1-16) 14 | 1-8 | 1-16 | 14 | 18 [ 1-16 | 14 | 1-8 | 1-16 
i { i } 1 ' ' 
Number of expansions. . 84 | 58 | o7 | 84 | 58 67 3°4 | se | @% 34 | 58 | 6-7 3°4 58 | 62 | 84 | 58 | 67 | 8:4 | 58. | 67 
as Units, | Units. Units. | Units. | Units. ; Units. | Units. | Units. | Units. | Units. | Units. | Units. | Units. ! Unite. | Units. | Units. Units. | Units. ; Units, | Units. | Units. 
82 | 7% | Ps | 543 | | 8 | ; 407 | | 1068 | 
Steam pi; ™ > | » | } ae 5 5 5 7 7 | 7 | 5 2 
jackettod. 80 78 | 80 75 7 74 5 7 | 6 500 | 526 | 550 | 88 35 8 | 359 | 427 | 407 1067 | 1066 | 1072 
. | 
Condensing. 7% | 66 | 9 | ; 521 j $2 427 | | | 1055 | 
Not 79 | 72 Pore | | 54 ‘ 40 a aN a ae a | 1075 | . 
7 ' 71 72 6 | 5 | 6& | 567 | 482 4 2 2 | 1071 | 7 
jacketed, Ye : 05 | 7 | "| 489 37 467 } 1065 | 
’ i | ' ! 7 
| 107 61 | | 46 OC 684 3 | 199 | | 998 
Steam pi ' = } ” - = j j 
Y 92 103 | 65 63 ; 2 40 618 650 ll 5 279 235 995 993 | 
New jacke | 87 51 Zz 36 | 571 5 | 332 995 
Not jacketted. | 91 100 88 62 61 51 29 30 37 581 | 621 573 | «#10 4 ee | 310 269 «=| 330 | 992 994 996 
* The figures in group 9 are severally the sum of the corresponding given in the two succeeding groups 10 and 11. 
+ The figures in group 15 are severally the sum of the corresponding given in the four preceding groups, 9, 12, 13, 14. 
TABLE II. (continued). 
if Volumes of steam. Condensation in cylinder. Efficiency of actual engine : Absolute and relative. 
1886. = 
. ’ Decem' | 16 7 18 19 20 2 
| een wok a ao | Volume of one pound of Volume of one pound of Condensation* Total work of perfect engine. | Absolute efficiencyt of actual | Relative efficiency} of actual 
P- | steam and water saturated s in cylinder Thermal units engine at end of stroke | engine in percentage of 
| in cylinder at end of stroke. at terminal pressure. at end of stroke. per pound of steam supplied. | in percentage of heat supplied. | efficiency of perfect engine. 
i Oe a Paes . a 
Nominal cut-off .. | I | 18 1-16 1-4 | 18 «| (1-16 1-4 1-8 | 1-16 uw | 1 1-16 4 | 18 | 116 | 14 1-8 | 1-16 
| | ' } } 
Number of expansions 4 3:4 i 58 67 3°4 5°8 | 67 3:4 | 6°8 7 8:4 | 58s 67 3:4 5°8 67 3:4 5°8 67 
Cub. ft. | Cub. ft. | Cub, ft. | Cub. ft. | Cub. ft. | Cub. ft. | Per cent. | Per cent. Percent. Units. | Units. _ Units. | Per cent.' Per cent. Per cent.{ Per cent. Percent. Per cent. 
11°73 j 20°83 | _ } 240 | ' 70 i | H 31-3 | 
} i] ‘ ; { } 
prc! a 10°55 | 12°18 | 13°00 | 17-40 | 22°25 | 22°94 89°38 | 45°5 43°3 24 | (3329 70 67 | 68 30°8 30°5 | 29°83 
Condensing. 10°98 19°81 | 45:5 | a7 | 63 | 30°5 
Not aa | 2113 | | ; 441 | a ie 252 | oc 66 ‘ ies 1 28-2 zs 
8 | 12°08 16°95 | 24°32 49 | 6 7 3 67 ' 6 . 5°6 
geceted, 1-27 | | 99-13 | 49°2 | 233 | | 61 28-0 
i A 
, ' 
| | 15°12 | | 19°72 23°3 ! ; 129 | 61 47°2 
a poet = | 954 | 1296 | 13°99 17°80 | sis 27°2 19 6| «(isl | | 65 6-4 49°6 48°1 
condensing. ee | 12°50 | 19°54 | 36°1 | |i ae 51 | 39°0 
Not jacketted. | 9°29 | 12°00 | 12°64 14°32 18°15 19°72 35°1 804 | 859 | «(127 131 =| (184 S|. oR 51 | 48°8 | 45°8 38°1 
i | | \ | i | | | 











* The figures in group 18 are severally the p 
+ The figures in group 20 are severally the quotien 


t The figures in group 21 are 


+ aint rs di 
tage of 

t 

+ 





the corresp ig 
resulting from the division of those in group 
the 





to the heat supplied, is approximately, but not by any means 
exactly, in inverse proportion to the weight of water consumed 
per indicated horse-power per hour. The difference depends prin- 
cipally on the va limits of temperature between which the 
engine is worked and the consequently varying amount of heat 
supplied per pound of steam. 

n the appendix are shown the detailed figures worked out for 
determining in one of the trials the heat distribution at 80 per 
cent, of the stroke, The calculations required at any other point 
are gee similar to these. In Table 2 are collected the results 
of the whole series of trials, worked out for the termination of the 
stroke. In the somewhat laborious calculations involved in obtain- 
ing these results, the author has received much valuable assistance 
from Captain Willock, R.E. 

A comparison of the whole of the observed results is shown in 
the diagram, Fig. 5, in which the abscisse represents square feet 
of surface exposed to the steam throughout the stroke by the steam 
passage, cylinder, and piston; the clearance surface measures 5°24 
square feet at the commencement, and the total surface 11°98 
square feet at the end of the stroke. Ordinates measured down- 
wards from the top of the diag t the ber of 
thermal units abstracted from the enclosed steam at any point; and 
the curves shown are plotted from such ordinates, obtained for 
each point of the stro gf = ar ety a yd the observed , weight of 
steam and water in the’ cylinder in each case by the number of 
thermal units y ascertained to have been abstracted from one 





1 





appendix, to calculate approximately the indicator diagrams result- 
ing from the assumed distribution of heat; and these are shown 
in each case by the dotted lines D D, Figs. 1 and 3, for comparison 
with the actual diagrams drawn by the engine. The correspond- 
ing calculated horse-power, weight of water per stroke, weight of 
water per horse-power per hour at the observed number of revolu- 
tions, and the wehouinted ratio of efficiency, are marked in figures 
on the indicator a The dotted curve H H on each diagram 
shows the hyperbolic expansion curve corresponding with the 
observed weight of saturated steam per stroke. 

The conclusions drawn by the author are:—that, in order to 
obtain the best results for any given range of temperature, there 


should be a definite relation between the surface of the steam | 


the diameter of the cylinder, and the length of stroke; 
and that in the design of a steam engine the adjustment of these 
proportions is perhaps the most important point to be considered 
as s economy. The following Table I shows, for two 
different points of cut-off, the calculated results of varying the 
length of stroke of the —— which was experimented on, while 
the diameter of the cylinder, the absolute clearance volume, and 
the clearance surface exposed, remain unaltered; and it will be 
seen that the same number of expansions may ~ widely different 
results as regards the ratio of efficiency and the water consumed 
indicated horse-power per hour; and also that, with the same 
ength of stroke, these results are but slightly affected by doubli 
the number of expansions. 





‘J 


figures given in the two preceding groups 16 and 17. 
10 by those in group 15, 
ting from the division of those in group 10 by those in group 19. 


cutting-off at one-sixteenth of the stroke, and with the steam pipe 
jacketted. 

Total water used during trial, 1623 Ib. 

Number of revolutions during trial, 2455. 


W= water per stroke = 1623 = 016531b. 


4x 2455 

| Clearance, 7 per cent. of stroke. 

Average point of compression, 96°68 per cent. of return stroke. 

Mean absolute pressure at commencement of compression = 
2°321b. per square inch. 


Pe = mean absolute cushion-pressure at commencement of stroke 
= 2°32 x eee = 8:4 lb. per square inch. 

~, = initial pressure = 87:4 lb. per square inch. 

ps = back pressure = 2°7 lb. per square inch. . : 

p2 = terminal pressure at 80 per cent. of stroke including clear- 


ance = 19°3 lb. per square inch. 

mean pressure from commencement to 80 per cent. of stroke 

including clearance = 39°5 lb. per square inch. 

Total yo re to end of stroke including clearance = 2°183 cubic 

eet. 

Total volume swept through from commencement to end of stroke 
, = 2-040 cubic feet. : 

Total clearante volume = 2-183 — 2°040 = 0°143 cubic foot. 
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A = volume swept through from commencement to 80 cent. of 
stroke including clearance = 2040 — 0°2 x 2°183 = 1°603 
cubic foot. 

= ratio of clearance volume to X = eo” 0-089. 

Total volume to 80 Aa cent. of stroke including clearance = 
(l+oX=1 x 1°603 = 1°746 cubic foot. 

Ratio of clearance to total volume at 80 per cent. of stroke, includ- 

ce _ 0089 _ 

ioc "1" "™ 

% = volume of cushion steam at terminal pressure, in decimals of 
total volume = _°— x P& = 0-082 x _3'4 _ 9.0144. 

l+e pg 193 

Volume of working steam at terminal pressure, in decimals of total 

volume = 1 — x = 0°9856. 

Volume of working steam at terminal pressure, in decimals of 

space swept through = (1 - x) (1 + c) = 0°9856 x 1-089 

= 1073. 


ing clearance = 


Volume of working steam in cubic feet = (1 -— ) (1 + c) X 
= 1-073 x 1°603 = 1°72 cubic foot. 

V = volume of one pound of working mixture = G-)0+95 
Se. oe . 
= 61653 ~ 10°41 cubic feet. 

v = volume of 1 1b. of saturated steam, at terminal pressure p, of 
19°3 lb. = 20°4 cubic feet. 

s = volume of 1 Ib. of water = 0°016 cubic foot. 

If x is the fraction by weight of saturated steam in the working 

mixture of steam and water, then zx v + (1 - x)s=V; 
V-—-s_ 10-41 - 0016 _ 10°394 _ 051 


therefore x = a = 
v7-8 





204-0016 20384 
Fraction by weight of water in working mixture = 1 — x = 0°49. 
p’ = mean pressure reduced to correspond with working volume, 


by ae pressure due to clearance steam = asjdca) 
= 95 37m. 
= 1073 37 Ib. per square inch. 


E, = total work in thermal units =?" *V*144 _ 37x 10-41 x14 


= 72 thermal units. 
Ey = back-pressure work in thermal units = 


= 27% he x 144 _ 5 thermal units. 

Effective work in thermal units = E, - Ey = 72 - 5=67 thermal 
units. 

I, = thermal units in raising 1 1b. of water from freezing point and 
evaporating it at the terminal pressure p. of 19°3lb. per 
square inch, or temperature ft. of 226 deg. = 1077 thermal 
units. 

k» = thermal units in raising 1 lb. of water from freezing point to 
temperature t of 137 deg., corresponding with back pres- 
sure pp of 2°7 lb. per square inch = 106 thermal units. 

Thermal units in raising the weight of steam in 1]b. of the work- 
ing mixture from temperature ts of 137 deg., and evaporating 
it at pressure p, of 19°3 1b. per square inch =(I, — 4° )x= 
(1077 — 106) x 0°51 = 495 thermal units. 

kg = thermal units in raising one pound of water from freezing 
point to temperature f, of 226 deg., corresponding with 
terminal pressure p,' of 19°3 lb. per square inch = 195 
thermal units. 

Thermal units in raising the weight of water contained in one 
pound of the working mixture from temperature & of 
137 deg. of back pressure to temperature t, of 226 deg. of 
terminal pressure = (ha—hs ) (1- x) = (195-106) x 0°49 = 
44 thermal units. 

Q, = thermal units supplied per pound weight of steam at tem- 
perature ¢, of 318deg. and initial pressure p, of 87°4 lb. per 
square inch = 1178°5- 106 = 1072°5 thermal units. 

Thermal units abstracted by cylinder, per pound weight of steam 


Cart) 


772 7i2 
px V x 144 
772 





= Q,-E,-(I,—-he ) r—(hg—he ) (1—x) = 10725 -72- 495 
— 44 = 461°5 thermal units. oo 
Ratio of effici f ino oe 4-%. ,, SP -T 
jo of efficiency of a perfect engine i, + 461° ~ 318°4461° 
= 0°2324. 


E, = thermal units convertible into work in a perfect engine per 
pound weight of steam =Q, x ar = 10725 x 0-2324 
= 249 thermal units. 

Ratio of necessarily rejected heat of actual work = a" =f +461" 


t-te 
- mI =33. 


Total necessary heat in actual engine per pound weight of steam 
= (1 +-%=4) g, = 48 x 72=310 thermal units. 





Heat wasted pd pound weight of steam = 10725 — 310 = 7625 
thermal units. 

Aosolute ratio of efficiency of actual engine at 80 per cent. of stroke 
including clearance = ! o = sees = 010625. 


Relative efficiency of actual engine compared with perfect engine 
at 80 per cent. of stroke including clearance = a-S . 
ee 
$39 = 0-269. 


The results of the precisely similar calculations worked out for 
the termination of the stroke, and for the whole series of the trials, 
are collected in the accompanying Table Il, pages 16-21. 








LETTERS TO THE EDITOR. 
(Continued from page 4.) 
THEORETIC DIAGRAMS. 


Sir,—In my last letter I confined myself to the relative placing 
of the several fi in a combined di , as I had not the 
volume of ‘‘ Proceedings” of the Institution of Mechanical Engineers 
by me, and I wished to re-peruse Mr. Mudd’s remarks on Mr. 
Wyllie’s paper together with his letter, before saying anything as 
to the standard diagram or the theoretical expansion curves for the 
several cylinders. In Fig. 4, on page 111 of your present volume 
there is no vertical line to show where the standard diagram ends, 
or that the low-pressure diagram extends beyond it. This led to 
my mistaken impression that Mr. Mudd’s method did not give the 
correct theoretical area for comparison with the actual ones. Also, 
in the description of the same figure it was stated that D Eisa 
curve due to steam D K, and further on, that EG is again a new 

‘curve due to steam D E—query misprint for L E? 

This very naturally led me to say that the diagram did not give 
the correct theoretical expansion curves for the several cylinders, 
for D E and E G should be curves due to volumes of steam larger 
than D K and LE respectively, viz., to volumes including the 
whole clearance of the cylinders. This has been made clear by 
Mr Mudd in that part of his letter referring to Fig. 57, plate 3, of 
the ‘‘ Proceedings” of the Institution of Mechanical Engineers for 
February, and this correction, together with the full report of Mr. 
Mnudd’s remarks in that volume, which I had not bad a chance of 





seeing when I wrote my paper, show that he and Mr. Schipheyder 
are practically agreed, for, as Mr. Mudd says, the placitié of the 
standard di is immaterial, and it would be clearer to keep it 
quite distinct from that showing the action of the steam ; in which 
case, the actual figures might be placed in any way that would 
bring them all within it. 

I think, Sir, it would be a great advantage to your readers if you 
would reproduce the Fig. 57 alluded to, gana with that portion 
of Mr. Mada’s remarks describing it. With regard to this standard 
diagram, it has struck me that the net volume of low-pressure 
cylinder, ¢.e., exclusive of clearance, is not the correct one to take. I 

ink that the correct standard to take would be the area obtained 
by expanding, without loss, the volume of steam admitted to the 
high-pressure cylinder at initial pressure, to the same volume it 
expands to in the case under examination. This volume might be 
either greater or less than the net volume of low-pressure cylinder. 
This could be best shown by a diagram, but I shall endeavour to 
make myself clear in another way. Suppose that we have a set of 
dia, s from a triple expansion engine working with an absolute 
initial pressure in high- cylinder of 1601b., and having a 
low-pressure cylinder, 44ft. cubic feet capacity with 4 cubic feet of 
clearance, or a total capacity of 48 cubic feet. 

Next, suppose we find from our diagrams that the volume of 
steam admitted to the high-pressure cylinder at initial pressure 
= 4 cubic feet, and that in the low-pressure cylinder the back 
pressure is increased by compression to 10lb. at the end of the 
stroke, then we have 4 cubic feet at 10 1b. in the low-pressure clear- 
ance ; and if in this case we assume, for simplicity of calculation, 
that the expansion and compression follow the os curve, 
this will equal } cubic foot at 1601b. Add to this the 4 cubic feet 
at 160 Ib. admitted to the engines, then we have 4} cubic feet at 
160 lb. to expand out to 48 cubic feet. As the two parts of which 
this volume is made up expand together, the space finally rag mag 
by the 4 cubic feet admitted will be }$ of 48 = 45-176 cubic feet, 
or more than the net volume of low-pressure cylinder by 1°176ft. 

Again, if we had found from our diagrams that the steam behind 
low-pressure piston was compressed up to 20 Ib. instead of 10 Ib., 
this = 4 cubic foot at 1601b. So that we should have 4} cubic feet 
to expand to 48, and in this case the final volume of the steam used 
would be § x 48 = 42°66 cubic feet, or less than the net volume 
of low-pressure cylinder. In these two cases it is evident that the 
total ratio of expansion is different, whereas if we took the net 
volume of the low-pressure cylinder, we should have had the same 
standard diagram for both. 

On this principle, in order to find the length of the standard 
diagram, it is only necessary—(1) To find from the diagrams the 
equivalent volume of steam at initial pressure admitted to 
high-pressure cylinder ; call this (a). (2) To find from low-pressure 
compression corner the equivalent volume of steam, at same pres- 
sure as above, shut up in low-pressure clearance ; call this (). 
(3) Set off on a base line the total volume of low-pressure cylinder 
—including clearance—and divide it into two parts bearing the 
same proportion to each other that (a) bears to(b). The greater 
of these parts will be the length required. This standard diagram 
gives the maximum work that can be obtained from the steam used 
in the actual engine expanded the same number of times as in that 
engine, 

Again, if we were to make the length of standard diagram equal 
the total volume of low-pressure cylinder, we should use for our 
standard of eg the maximum amount of work that could 
be got by expanding the same steam into the same low-pressure 
cylinder as in the actual engine under perfect conditions, viz., 
against a perfect vacuum, and some people might prefer this form. 

There is another point I should like to draw attention toin rd 
to these diagrams, and that is, the point through which the theo- 
retical curve for the high-pressure diagram isdrawn. Sometimes it 
is drawn through a point just after the cut-off and sometimes just 
before the release. The first is generally sure to be wrong, as it 
takes no account of the steam condensed on entering the cylinder, 
and therefore does not represent the whole of the steam admit 
to the engines. The second is not certain to be right, as all the 
water of initial condensation may not be re-evaporated before the 
end of the stroke. In an old correspondence in Engineering six- 
teen years ago, Mr. Macfarlane Gray very rightly said, referring 
to ordinary double expansion compounds: Measure both diagrams 
and find the point in either of them which shows the greatest 
quantity of steam—i.e., the greatest product of volume and pres- 
sure—and take that as the nearest approach to the quantity of 
steam used that we can obtain from the diagrams. 

In Mr. Mudd’s properly combined di of the Abeona, 
Fig. 57, already referred to, it will be noticed that the expansion 
line of the intermediate cylinder rises above the theoretical curve 
for that cylinder, which would point to the conclusion that that 
curve is incorrect in some way. This might arise either from the 
steam in the second cylinder expanding on a different law from 
that in the first, while all the theoretical curves are taken as 
adiabatic, I believe; or from the fact that the high-pressure curve 
being drawn tangent to the diagram, does not account for all the 
steam admitted. I am inclined to think the latter is the case, and 
that it would have been better to take a point just before release 
in the second diagram as the starting point for all the curves, and 
work both ways first drawing the theoretical curves for the three 
diagrams, and then from the top of the high-pressure one, starting 
the curve for the standard diagram in the way Mr. Mudd prefers. 
I think the probability is that even then we should not arrive at a 
true estimate of the steam admitted to the engine, as there is very 
likely some of the water of initial condensation which never re- 
ap on the cards at all. J. JENNINGS CAMPBELL. 

iverpool, June 29th. 





DOMESTIC DRAINAGE, 

Sir,—By your permission I will reply very briefly to Mr. William 
Dodds’ letter in THE ENGINEER of June 24th. I have. carefully 
looked through my former letter, and fail to find any statement 
such as Mr. Dodds discovers, that one firm—the North British 
Plumbing Company—had introduced iron drainage entirely, and 
thisonly. I may as well state at once that I have not, and have 
never had any direct interest in that company, as Mr. Dodds would 
seem to infer, and that it is several months since I rendered them 
any professional services whatever. I may add that my having 
done so in the past was precisely the reason why —save by a single 
casual allusion, which, but for Mr. Dodds’ letter, would probably 
have passed unnoticed—I did not refer, as I should have liked to do, 
to the excellent work in house sanitation developed and carried out 
by that firm. 

As regards the houses on the Kensington-court estate, I beg to 
refer Mr. Dodds to the Architect for May 6th, 262, from which 
I extracted my statement. No doubt the work—with which I had 
nothing whatever to do, either then or since—was first-rate of its 
kind, and I do not suppose Mr. J. J. Stevenson would be satisfied 
with anything less ; but I still hold that the more complete develop- 
ment of the system of cast iron drainage and the employment of 
that material throughout wherever possible, and especially for 
manholes, is a distinct advance upon the older system. If Mr. 
Dodds would point out its remaining defects, if any, and suggest 
how to amend them, it would be more to the point than the 
element of personal feeling which he has unfortunately endeavoured 
to import into the question. W. SILverR HALL. 

39, Hartington-street, Derby, June 27th. 











Durine April the United States exported 955,260 
barrels of flour, against 703,128 barrels in the corresponding month 
last year ; and for the ten months ended April 30th the figures are 
9,687,702 barrels, against 6,389,835 barrels last year. wheat 
and flour combined the exports in these ten months were 
15,422,000 qrs., against 8,611,560 qrs. last year, showing therefore 
an increase of about 90 per cent. 





THE IRON, CO. AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. : 


(From our own Correspondent.) 
On ’Change in Wolverhampton yesterday and in Birmingham 
to-day—Thursday—business, both in crude and finished iron, took 
an unexpected turn for the better, a circumstance which is even 
more gratifying than at the first blush it would appear. The 
advent of the end of the half-year and of the stock-taking season 
is generally accompanied with a more or less laxity of business, 
The ci is therefore all the more welcome, ty when 
consideration is had to the invariable impetus: which is given to 
trade by the completion of ae llers must derive bene- 
fit from the low stocks which will then be shown. 

Crude iron exhibits healthier tendencies, both in respect to the 
extent of business, and in the prices which are being received. 

is seems to be the effect of the threatened curtailment of 
supplies from Northampton. Where large parcels are required, 
consumers generally have thought it inexpedient to postpone 
operations. Such business, however, is comparatively rare, and 
the orders are not accepted with so much readiness as formerly, 
makers believing that the present upward turn in prices will 
become permanent. For small lots for early delivery there is an 
inclination to do business. 

Better prices are being demanded this week for imported Mid- 
land pigs, which have been rendered re ec | stronger by the 
blowing off of one or two furnaces. The advance is from 1s, to 1s. 6d. 
per ton. Lincolnshires were quoted to-day 40s., delivered to 
stations; Derbyshires, 37s.; Leicestershires, ; and Northam 
tons, 36s. Prices for special brands were likewise upheld. Stafford- 
shire pigs were firm at 50s, to 52s. 6d. for all-mines, 40s, for part- 
mines, and 28s, 6d. to 30s. for common. 

A brisker inquiry is being received for black sheets, and mer- 
chants and consumers are pressing for deliveries. Most of the 
orders are individually smal]. Prices are firm. It is doubtful, 
however, whether any material advance can be made. The appear- 
ance of any considerable advance would be followed by the restart- 
ing of those works which are now lying idle. Sheets were priced 
to-day at £5 15s. for merchant singles, £5 17s, 6d. for galvanising 
ditto, £6 for doubles, and £7 for lattens. 

Quotations for galvanised corrugated sheets were £9 15s., f.o.b. 
Liverpool, for ordinary qualities, but actual prices are believed to 
be in some cases from 7s. 6d. to 5s. less, 

The sheet makers Capegge J have orders on their books which 
they have been unable to execute through the frequency of the 
holidays, and the interference which has been occasioned to opera- 
tions at the mills and fo: by the prevailing excessive tempera- 
ture. Some forward work is therefore provided, and prices have a 
tendency to more strength on account of the stronger position of 


pigs. 

In the bar trade the interval which will elapse between now and 
the quarterly —— to be held on July 13th and 14th in 
Wolverhampton and Birmingham respectively, is not expected to 
be productive of very much good. The prices which now rule are, 
it is — interesting to note, practically the same as those which 
prevailed a twelvemonth ago. Mark were then £7, with 
an extra 12s, 6d. for the Earl of Dudley’s make; second branded 

ualities were £6; common bars, £4 15s. to £5; common hoops, 
25 5s.; and gas tube strip, £4 17s. 6d. to £5. Sheets were 
£5 15s., and in some cases £5 10s. for singles, £6 for doubles, and 
about £7 for lattens. Tank plates were £7, and boiler plates 
something under £8 for ordinary qualities, 

The rates which have ruled for the past six months will not, it is 
anticipated, be materially changed at the quarterly meetings. The 
standard for marked bars will remain at £7, and the Earl of 
Dudley's prices as given last week will be re-declared. Medium 
and common iron is likely to be somewhat stiffer. 

Best bars remain in average request, which is not saying much, 
but medium and common qualities are limited. Australia is im- 
proving slowly, but more orders are being received from South 
America, There are likewise better indications in some of the 
other markets. 

Steel is wpe mes | healthy, and orders for sheets and plates 
are especially plentiful. A good demand is being experienced for 
bars, and the increased Eee oem which is being shown for this 
class of fully manufactured steel is having the effect of advancing 
the prices of blooms and billets. This is the result of the indiffer- 
ence which makers are showing to book orders for the partially 
manufactured metal. Blooms and billets imported from Wales, 
Sheffield, and other districts were quoted on 'Change in Birming- 
ham to-day £4 10s. to £4 15s, for Bessemer qualities, and tin bars 
£5 for Bessemer and £5 7s. 6d. for Siemens. These rates have 
been confirmed by the Tin Bar Association for the ensuing quarter. 
Bessemer _— bars of Sheffield make are quoted £4 l5s, to 
£5 5s., and best Sheffield billets £5 to £6 10s., according to mix- 
ture. Welsh steel sheets of 16 to 17 w.g., annealed qualities, 
were quoted £6 10s. to £7 10s, f.o.b. Liverpool—a price at which 
Canadian business has during the past few days been done. 

The introduction into this district, which I lately recorded, of 
specimens of the new “ fibrous steel,” manufactured by Messrs. 

rman, Long, and Co., and Mr. R. Howson, of Middlesbrough, 
has occasioned inquiries to be made by local steel firms into the 
possibilities of the new process. I am this week informed that so 
satisfactory is the result of these inquiries that some local firms are 
considering the advisability of entering upon the new manufacture 
ander royalty from the patentees. 

Nothing is at present being done in this district ing the 
intimation which some time ago the ironmasters gave to the men, 
that they should a reduction on the ‘‘extras” now 

id for performing certain c of work in the mills and forges. 

e masters and men have each appointed representatives to meet 
and di the question ther, but no ng meeting has yet 
been held. Directly after the matter was last up for discussion 
trade began to improve, and the masters allowed the affair to 
slide. If, however, demand should not improve, it cannot but be 
that the men will be called upon to face some definite action. 
South Staffordshire cannot afford to be unfairly handicapped in the 
race for orders with newer ironmaking districts. 

In commenting upon the report of the Pelsall Coal and Iron 
Company, the chairman of directors—Mr. G, W. Hastings, M.P.— 
remarked, at the annual meeting a day or two ago, that, consider- 
ing the price to which iron had fallen and the small price coal had 
realised, he did not consider the result altogether unsatisfactory. 
os for ‘ confidently anticipated <= = bad times bared _ 

egree inning to pass away. r. Hastings enco’ the 
shareholders to look forward to a considerably better year. 

The newly formed Bloxwich Steel and Iron Company has pur- 
chased the will and trade-marks of the business lately carried 
on by the Birchills Hall Company, and has also acquired the sole 
right to manufacture the patent close-joint bedstead tubes as 
manufactured by that firm. It will carry on the business at 
the same works at the Birchills, Walsall. 

Among the Indian contracts this week upon the market are for 
a supply of cast iron chairs and of carriage and wagon ironwork 
for the Indian State railways. 

Messrs. James Archdale and Co., of Birmingham, have just 
produced for Messrs. Kynoch and Co. a cartridge-drawing machine 
of special construction and unusual magnitude, It weighs nearly 
twenty-five tons, and is driven with 6in. belts on 5ft. pulleys, the 

wer secured being equal to a ure of 150 tons. Its novel 

eature is contained in the provision of two screws, of which one 
works on each side of a sliding saddle. These are not necessarily 
in operation together, but the addition of the extra screw is to 
obviate all side strain upon the framework. 

The master engineers of Bolton do not seem likely to get much 
help from Birmingham, however much they may deserve. Twenty 
Birmingham operative engineers who went to Bolton cn Monday to 
fulfilan engagement have returned. They allege that they were 
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engaged under a representation that the strike at Bolton was settled; 
but on reaching there the situation was explained to them by 
the strike hands, who paid their fares back to Birmingham. 

The Cradley Heath chainmakers, finding that they are unable 
to achieve the object of their strike by ado ting pacific measures, 
are now resorting to ou to which the istrict has been a 
stranger for twenty years. ree workshops of ‘‘outworkers” at 
Dudley, whose occupants have been working below the list demanded, 
were early on Monday morning simuitaneously blown up. Canisters 
of gunpowder were let down the chimneys, with fuses of sufficient 
length attached to allow of the perpetrators of the outrages to 
escape. ‘The roofs were blown off, and the walls were so damaged 
that the shops will have to be wholly rebuilt. Fortunately, noone 
was at work in the buildings at the time. 

Engineers and machinists in Birmingham are showing interest 
in the proposal to extend the business of Webster’s Patent Alu- 
minium Crown Metal Company, which is being carried on here, by 
the securing of the patent rights to manufacture sodium under the 
new process of the young American chemist, Mr. H. Y. Castner, 
whose operations in Lambeth have proved so great a success. A 
new company is being formed for the working of the combined 
Webster and Castner patents. The supplying of the market with 
aluminium at 20s. per pound, as is promised under Mr. Castner’s 
method, as inst , to day’s price, must result in a largely 
increased employment of this most valuable alloy by the local 
engineering trades. 

t a special court held at the Mines Drainage offices, Wolver- 
hampton, on Tuesday, two objections against the draft award of a 
rate to be levied on the minerals raised from the Tipton mines 
during the ensuing year were heard. Messrs. Monsell and Davies, 
of Bradley, applied for a graduation on the ground that they had, 
at a cost of nearly £1000, driven a private level connecting three 
mines with the commissioners’ level, and Messrs. Addenbrooke and 
Co., who had been graduated at two-thirds, required a further 
reduction, their plea being that they had, at great expense, pumped 
water from their own mines and from the mines of other owners 
who had been awarded the same graduation. The court withheld 
their decision. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


" Manchester,—" Flat, stale, and unprofitable,” is the suggestively 
descriptive phrase which one now hears very frequently applied to 
the present condition of trade, and the second quarter of the year 
just closed has certainly brought forward only a slow and very un- 
satisfactory business, e past month has of course been so much 
broken into by the holidays that it has scarcely afforded a fair 
index of the actual condition of trade, but after every allowance is 
made the fact is — too evident that there is still an absence of 
any improvement that could place business and manufacturing 
operations upon a sound and healthy basis. 

The iron market at Manchester on Tuesday was only moderately 
attended, and it was exceptional where business of any weight was 
reported. The downward tendency reported from Glasgow and 
Middlesbrough had a weakening effect upon the market, and prices, 
although not quotably lower, were, ifanything, rather easier. For 
pig iron there is still only a very limited inquiry, and where business 
is done it has to be at very low figures. Lancashire makers still 
quote about 38s, 6d. to 39s., less 24, for forge and foundry qualities, 
delivered equal to Manchester ; these prices, however, are little 
more than nominal, as they are altogether impracticable in the 
open market, but they represent about the basis upon which busi- 
ness is done where local makers have a iderable advantage in 
the rate of carriage to their cust 's, and 1 sales of this 
description form practically the chief business they are at present 
doing. Local makers would be prepared to meet outside buyers 
with some concession if they could effect sales, but they do not 
seem disposed to come down to the prices at which some of the 
district brands could be bought, and in the open market they are 
completely undersold by Lincolnshire iron, which can be readily 
bought at 36s. to 37s., less 2, for forge and foundry qualities, 
delivered equal to Manchester. In outside brands offering here, 
there is, perhaps, in some cases rather more disposition to enter- 
tain offers, as the result of the giving way in Glasgow and North of 
England warrants, but makers’ prices do not seem to be appre- 
ciably affected. Scotch makers still hold out for the slight advance 
they recently put upon their prices, and good named foundry 
brands of Middlesbrough remain firm at 43s. 4d. net cash, delivered 
equal to Manchester. 

A firm tone is maintained in hematites, and for good No, 3 
foundry qualities, delivered equal to Manchester, about 53s., less 
24, remains the current market price. One large consumer was 
reported to have bought pretty freely at Manchester on Tuesday, 
buat the actual price paid did not transpire. 

For manufactured iron the demand continues extremely slow, 
with prices if anything weaker. Delivered into the Manchester 
district, bars can now be bought at £4 lis. to £4 17s, 6d. per ton; 
hoops, £5 2s. 6d. to £5 5s.; and local made sheets at £6 5s, with 

Staffordshire makes quoted at £6 10s. per ton delivered 
ere. 

With regard to the condition of the engineering trades, reports 
from some quarters continue more nants in tone, and the returns 
of the trades union organisations still show, apart from the men 
out on strike at Bolton, a steady decrease in the number of mem- 
bers on the books in receipt of out-of-work support, which is 
certainly evidence of some increased activity. There is, however, 
still no sufficient improvement in trade to make itself aporeciably 
felt generally, and it is the exception, rather than the rule, where 
works are more than very indifferently employed, whilst any new 
work that is to bz got continues, in most cases, to be competed for 
at prices that are so excessively low that they are of themselves 
an indication of the very poor condition of trade generally. 

The bitter feeling which I pointed out was being Soosioped 
on the part of the men in connection with the Bolton strike is 
becoming intensified to an extent which may ibly lead to 
serious results, and certainly precludes the probability of any 
early settlement of the ee The trades union o: isations 
recognise fully the fact that the struggle having nm once 
entered upon, it involves issues which cannot be confined .to 
Bolton, and they are apparently determined to fight it out with 
all the resources they can command. Both the Amalgamated 
Society of x omape and the Steam Engine Makers’ Society have 
decided to, call for a special levy to support the men on strike, and 
voluntary contributions for the same purpose are still coming in 
freely from other quarters. There is consequently no present 
lack of funds for carrying on the strike, but the violent action, 
which has recently been much too frequent, against the men 
whom the employers are engaging to take the place of those out on 
strike, and, in fact, wns any one who is supposed to be acting 
in the interests of the employers, can only in the end alienate 
= sympathy. So far as the employers are concerned, they 

o not move at all from the position they have taken up, and 
are gradually filling their works with men obtained from other 
districts, one large firm having this week brought over 100 men 


from Scotland. 
of inspecting at Ashton- 








The other day I had an opportunit 
under-Lyne some improvements in the construction of steam 
engines and valve gear that have been introduced by Mr. R. 
Ogden, engineer of the above town, and which are applicable to 
existing engines, One of these is an improvement in the construc- 
tion of the cylinders, the object of which is to obviate the unequal 
expansion and contraction to which the cylinders of steam engines 
are liable, and this is effected by making the steam cylinder itself 
in the form of a simple pipe open at each end, without any steam 
passages or ports, so that an equal thickness of metal is secured all 
round, and this inner barrel is provided with an outer casing, 
which forms a steam jacket. The cylinder ends or covers are con- 





structed 3 as Lt contain the we boxes, valves, sousinan, bo pe 

rts, and exhaust ; by this means a very short port or 
ae is obtained between the valves and the cylinder, and 
almost the full builer pressure is thus got to act upon the piston. 
This form of construction is applicable to slide or other valves, but 
the Corliss type is preferred, and in this an improvement has also 
been introduced by whichit is enabled to act as a cut-off valve as well 
as a steam admission valve. This improvement consists principally 
in making the Corliss valve in a pound form posed of an 
internal valve working inside an outer shell, which latter works in 
the valve seating. internal valve can be used as a steam 
admission valve, and the outer shell as the cut-off valve or vice 
versd, as required. The main valve can be worked by an excentric 
and the cut-off valve by either cam, tappet, excentric, crank, or 
other convenient means, and always ny forward and backward by 
the governor, renga A vee. the grade of the cut-off to the 
load on the engine. is improved form of construction has given 
very satisfactory results wherever it has been introduced, especi- 
ally in economising the consumption of fuel, whilst the arrange- 
ment for governing the engine is simple and effective. 

The cause of the disastrous explosion which occurred last week 
at the chemical works of Messrs. Roberts, Dale, and Co., of Man- 
chester, is surrounded with extraordinary mystery. The explosion 
not only wrecked completely the whole of the works, but spread 
destruction to other property over a very wide area, and the 
shock of the explosion was distinctly felt for miles distant. 
Messrs. Roberts, Dale, and Co, emphatically disclaim the use or 
manvfacture at their works of nitro-glycerine, or any other sub- 
stance which they believe to be an explosive, and are wholly 
unable to account for the explosion. Until Colonel Majendie, who 
has in: ted the scene of the explosion, has made his report, it 
would be unwise to give credence to the many suggestions which 
have been put forward as to the cause; but in the meantime, the 
apparent possibility of an explosion so disastrous and widespread 
in its effects occurring at a chemical works in which no known 
explosive substances were being manufactured, has given rise 
to a very uneasy feeling in the public mind. 

The demand for all descriptions of fuel is extremely quiet, and 
with pits barely working an average of four days a week stocks are 
accumulating. It is not only that house-fire coals are hanging in 
the market as the natural result of the season of the year, but the 
lower qualities of round coal for steam and forge purposes and 
engine classes of fuel are all in very poor demand, The current 
quoted rates remain unchanged, but with stocks accumulating 
which colliery proprietors are anxious to move, buyers are able to 

lace orders at under list rates, and for clearance sales very low 
igures are taken. Prices at the pit mouth average 8s. to 8s, 6d. 
for best coals, 6s. 6d. to 7s. seconds, 5s. to 5s. 6d. common, 4s. 6d. 
to 4s. 9d. burgy, 3s. 6d. to 3s. 9d. good qualities of slack, and 
2s. 6d. to 3s. per ton for common sorts. 

The shipping trade is dull, with good qualities of steam coal 
delivered at the high level, Liverpool, or the Garston Docks not 
averaging more than 6s, 9d. to 7s. per ton, and a little under these 
figures taken in some cases, 

Barrow.—The hematite pig iron trade is firmer this week, and 
more business has been done in both Bessemer and ordinary hema- 
tite samples. The inquiry has strengthened from the Continent 
and the Colonies, as well as on home account; but no change can 
be noted on American account. It is impossible to sell much pig 
iron to American consumers with the present high tariffs. There 
is an improvement to note in prices, and an advance of 6d. per ton 
must be noted alike in Bessemer and ordinary hematite descrip- 
tions. Mixed parcels of Bessemer pig iron are quoted at 45s. 6d. 
per ton net f.o.b.; forge and foundry, No. 3, at 44s. 6d.; and 
white and mottled descriptions at 43s. 6d. per ton net. There has 





been a good sale of pig iron at about 43s, 8d. to 44s. 6d, per 
ton, and makers could sell further large parcels at about these 
figures, 


It is probable that some good business will be done in pig 
iron during the ensuing few wee! Makers are busy and have 
work in hand which will maintain activity during the summer and 
autumn months, while the winter outlook is very cheerful. Stocks 
of iron, though comparatively large, are not increasing, and it is 
noteworthy that deliveries are very considerable just now, both on 
home and foreign account. There is a very full rate of production, 
and a large proportion of the furnaces remain in blast. Spiegeleisen 
is being produced by one furnace at Barrow, as the amount now 
used by steel makers is very large. In the steel trade there is 
nothing new to report, except that the improvement which 
set in a few weeks has been further accentuated. There 
is a great demand y steel rails, particularly for heavy 
sections, which are quoted at £4 3s. per ton net, f.o.b. 
Other classes of steel are also in better request, and there are 
prospects of a better trade in blooms, billets, bars, plates, angles, 
and general steel shipbuilding material. Steel wire and hoops are 
only an average trade. There is not much doing in steel casting. 
Forge steel is a quiet trade. The finished iron industry is excep- 
tionally quiet, and no new life is expected, because every day sees 
an increased use of steel for all the purposes in which finished iron 
was and is used. In the shipbuilding trade, the revival which was 
expected has not yet shown itself, but there is no reason to doubt 
that the year will close with a much more active business in this 
department than has been experienced from January up to the 
present time. It is probable that some heavy contracts will come 
to Barrow builders shortly. There is a better trade in marine 
engineering, but the general branch of engineering is quiet, 
pen ironfounders and boilermakers are not doing much 
trade, In the iron ore trade there is again a better feeling, 
and more business is being done. This is on account of some old 
contracts running out, and the necessity of renewing them. The 
consumption of iron ore is hag large, and a very small amount of 
foreign ore is now smelted in the district. Prices from 8s, 6d. 
to lls. per ton net at mines, There is a steady trade and a full 
inquiry for coal and coke, with prices very firm. The new Town 

all at Barrow will be formally opened on the 14th of July by 
Lord Hartington. The Corporation of Barrow have been engaged 
for some months in the construction of a new road, being an ex- 
tension of about a mile in length of the existing Abbey-road. It 
is full 80ft. wide, and will ultimately be planted on its sides 
with trees. When finished this road will extend from the centre 
of the town to Furness Abbey, a distance of three miles, with a 
uniform width of 80ft. It will then be one of the finest thorough- 
fares in the kingdom. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

SEVERAL leading firms continue to be very well employed on 
edge tools for the Continent, South America, and Australia. These 
markets have been in a satisfactory condition during the larger 
part of the year. Germany keeps an important customer, that 
country having the command of commerce in these goods through- 
out Southern Europe and an important —- of Eastern Europe, 
The very best class of goods go to Germany, though it is to 
German markets we owe the inferior qualities which compete with 
— articles in the home markets. In fine, the reliable English 
tools are used to fabricate the low-class goods which in several 
districts flood the markets. In South America a most notice- 
able and gratifying feature is the gradual decline in the 
demand for cheap products. Not so very long ago, none 
but the low-pri wares were sold in any quantity ; now the 
call is all the other way. Like other customers, South America 
is finding out that the tools which last the longest are the cheapest 


in the end. In sheep shears, the Australian season, which begins 
in December and ends in March, is succeeded the South 
American trade, the latter continuing until June. The English— 


At the Cape, a distinct improvement has been evident for some 
time in all departments of business, and sheep shears have partici- 
pated in the prosperity. The success of the gold mines and other 
enterprises has been the main factor in producing the animation 
which now prevails, Every kind of tool used in the opening up of 
the new undertakings is in request, and such articles as picks, 
spades, shovels, with mining appliances generally, are sold as soon 
as they arrive. 

Mr. Emerson Bainbridge, of Sheffield, whose mission to Germany 
in regard to a new explosive for use in underground workings I 
have already snenttens’, will report that the German invention has 
important ? i rig which are of great consequence to coal een | 
in England. Mr. Bainbridge, I believe, became acquainted wit! 
other explosives, the merits of which he had opportunities of inves- 
tigating during his investigations. Of these more will afterwards 
be heard. 

Messrs. John Brown and Co. have at work their new hydraulic 
forging press and other machinery for producing large forgings for 
military and marine purposes, ey had their first squeeze on the 
24th inst., with very satisfactory results, though a little hitch 
occurred in the bursting of a small pipe. At the shareholders’ 
meeting on the following day, the chairman, Mr. J. D. Ellis, called 
particular attention to this press and the engines connected with 
it, as well as some magnificent lathes put into their fitting shops 
by Hulse and Shanks. Mr. H. D. Pochin, one of the directors, 
expressed the “—- that there would be a large trade for the 
extensions now being madeat the Atlas Works. People were crying 
out that the Government were badly supplied with guns, that they had 
forts for which they had no guns, and that there must consequently 
be a e demand. The Royal Commission on Ordnance had 
recently been in Sheffield, and had been greatly satisfied with the 
way John Brown and Co. were preparing for this business. The 
chairman, in reply to a question put by a shareholder, said he did 
not think there was much danger of Woolwich manufacturing 
forgings to any considerable extent. At the Woolwich Arsenal 
forgings were ldae made in small sizes, but machinery was not 
being P se up for large sizes, and there was not much probability of 
their doing so, at least, so long as the present Government were at 
the helm of affairs. He reminded the shareholders that the 
machinery was not for gun forgings exclusively. Every large ship 
needed heavy shafting for working the screws and cranks of 
engines, so that there would be a continual demand, irrespective of 
large forgings for the Government. 

ithin a few years two important trades have been practically 
lost to Sheffield as to other inland towns. The steel rail trade 
for export can no longer be done successfully so far from the 
seaboard. Messrs. Charles Cammell and Co. adopted the bold 
course of transferring their export rail trade to Workington. 
Rails are still made in this district for the home companies, by 
Messrs. Cammell and Co., at Penistone ; Messrs. Steel, Peech, and 
Tozer, at the Phoenix Bessemer Works, The Ickles, Rotherham ; 
and Messrs, 8, Fox and Co., at Stocksbridge Works, Deepcar ; but 
the business is reduced to very small proportions, compared with 
what it once was. The steel ship plate trade has gone, for precisely 
the same Spanish ore goes to Middlesbrough, and if it enters there, 
or any other port, it has to come by rail to Sheffield. Thus the 
Sheffield firms are under the double disadvantage of having to pay 
carriage for the raw material to Sheffield and of the manufactured 
product to the port of delivery. It is therefore utterly impos- 
sible for a firm situated in the Midlands to compete in steel ship 
plates with the Steel Company of Scotland, the Consett Iron Com- 
pany, or Messrs. Bolckow, Vaughan, and Co. 

e Midland Railway Company having adopted the short-time 
movement for its draymen, the latter are now labouring to assist 
their brethren in the employ of the Manchester, Sheffield, and 
Lincolnshire Company to obtain similar ions, and ting 
are being held with that view. 

Another trial of safety lamps took place at Sheffield on the 25th, 
on the invitation of Mr. Clifford, of the Clifford Lamp Company. 
A long and exhaustive notice of the experiments is given in the 
Sheffield Telegraph, which sums up by saying:—‘‘ Many of those 
present on Saturday were compelled to leave before the tests were 
concluded, but the feeling amongst those who remained was pretty 
unanimous in awarding to the Clifford lamp the premier honour of 
the afternoon.” 

Much regret has been expressed in business and other circles at 
the death of Mr. J. F. Barnaby, resident chief overseer of the 
Admiralty, who was well known in all the chief works here, and in 
a wide district extending to Middlesbrough. At the Government 
dockyards, and amongst marine engineers and shipbuilders gener- 
ally, he was noted as one of the earliest and s: lest advocates of 
mild steel for shipbuilding, instead of iron. He made careful and 
minute investigations into various disputed points, such as the 
effects of prolonged exposure to great heat, the working at a black 
heat, &c. These were afterwards adopted as conclusive and final. 
Deceased, who expired at the comparatively early age of fifty-four, 
was interred on the 24th. There were present at the interment his 
sons, Mr. John Barnaby and Mr. W. F. Barnaby; his brothers, 
Sir N. Barnaby, K.C.B., late Chief Constructor of the Navy; Mr. 
R. Barnaby, chief constructor, Chatham Yard ; representatives of 
the Admiralty and the leading works of Sheffield, Middles- 
brough, &c, 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE Cleveland iron trade, the tone of which throughout last week 
was decidedly strong with advancing prices, became again weak on 
Tuesday last owing to the reaction reported from Glasgow. The 
attendance at Middlesbrough market was meagre, and No. 3 g.m.b, 
was sold m | merchants at 34s. 6d. per ton, or 14d. to 3d. less than 
they would have accepted at the end of last week. Makers, who 
have done a fair amount of business for ten days past on the basis 
of 35s. for No. 3, are now again holding off, and they refuse to 
lower their quotations. Forge iron can be obtained for 33s. 6d. 
per ton with prompt delivery. 

Stevenson, Jaques and Co.’s current quotations :—‘‘ Acklam 
hematite,” mixed No.’s, 45s. ; ‘‘Acklam Yorkshire,”—Cleveland 
No. 3, 36s. ; ‘‘ Acklam basic,” 36s. ; refined iron, 48s, to 63s., net 
cash at furnaces, 

The next quarterly market will be held at Middlesbrough on the 
12th July. 

Holders of warrants are quite as eager to sell as they werea 
week ago, and are now willing to accept much lower i 
Last week they had no difficulty in obtaining 35s. 14d. to 3d. 
on ton, but on Tuesday last 34s, 74d. was the utmost which could 

secured, and in one or two cases 34s, 6d. was taken. 

The stock of pig iron in Messrs. Copnal and Co.’s Middlesbrough 


store is increasing rapidly. The quantity held on Monday 
= ay ,548 tons, representing an increase of 1237 tons during 
the wee 


The pig iron shipments from Middlesbrough are scarcely up to 
the average for the time of year. Up to Monday ay only 
64,010 tons had been sent away, as against 70,637 tons in May and 
72,152 tons in April. 

But few inquiries have lately come to hand for finished iron, and 
prices are unaltered. Ship plates and common bars are still 
offered at £4 10s., and angles £4 5s. per ton, all free on trucks at 
makers’ works, less 24 per cent. discount. 

The directors of the Manchester Ship Canal are endeavouring to 
arouse public opinion in favour of their enterprise by holding 
meetings at various centres of population, and explaining their 
plans and expectations. A meeting of this kind was held in the 
new nore court at Middlesbrough on Monday last, and was 
attended by several of the leading ironmasters, engineers, and 
manufacturers of the district. Mr. J. F. Wilson, chairman of the 





t.e., the home trade—lasts from January to April. The Austral 
season has only been moderate, and the South American business, 
with one or two exceptions, has been quieter than was anticipated, 





Ch of C » presided, and Mr. Stevens, provisional 
manager of the Canal Company, explained at considerable 
length the nature of the project. He brought with him two 
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colossal maps, and various drawings showing sections of the 
canal at several points in its route, as well as those of the 
other principal canals of the world. i jon was invited 
and took place. Some further information was elicited as to 
the angle of the slo; and the way in which it was intended to 
protect them from fandsli ; also on the long sea-wall which is to 
separate the lower end of the canal from the river Mersey, and the 
mode of construction thereof; also on the swing-bridge, whereby 
the Bridgwater Canal will be carried over near Barton. It was 
doubted by one ker whether the canal will be of any special 
advantage tothe Cleveland district; but the general feeling was that 
in affording fresh facilities for export it cannot fail to be of benefit, 
and that at any rate the expenditure of several millions of money 
and the employment of thousands of workmen must do some- 
thing to remove the still prevalent depression of trade. A 
vote of thanks to Mr. Stevens concluded the meeting. 

The day of issue of this journal will also mark the opening of 
one of the largest and most convenient railway stations in the 
country. It is at Darlington, the birthplace of railway enterprise, 
that the event, with great appropriateness, takes place. The new 
station is situated on the site of the old one at Bank Top, and 
will henceforth be the focus of arrival and departure of trains from 
and to whatsoever quarter of the locality. The Northgate, or 
‘Quakers” station, as it is still familiarly called, will become merely 
a subsidiary one, and will henceforth only be concerned in traffic 
going westward. On the arrival of trains from the north and south 
at the new station, the passengers will find waiting for them other 
trains for Saltburn, Richmond, Bishop Aukland, and Ba 
Castle; and in the case of the first-mentioned destination, 
much time will be saved by avoiding the necessity which 
has hitherto existed for making a short journey to the North- 

te station before the journey proper could commenced. 
‘oe effect this desirable change a new line of about six miles in 
length has been made from Banktop to a point in the Darlington 
and Stockton section between Fighting Cocks and Egglescliffe, 
thus cutting off an inconvenient corner and considerably shorten- 
ing the route. On this branch a new station, called Dins- 
dale, has been built, from which access to the charming 
little watering-place of the same name willl be greatly im- 
proved. The new station is an “island” one. The roof is 1000ft. 
long by 180ft. broad, and is in three spans. It is nearly straight 
from end toend. At the north end, under the centre span, isa 
large space for carriages and cabs to await occupants. This space 
is reached by an inclined road, which at the lower end branches 
right and left under the railway. Changes from one train to 
another will be made without any a < the lines either by 
bridges or tunnels. The new station has n designed under the 
supervision of Mr. T. E. Harrison, chief engineer to the N.E.R. 
Company, by Mr. W. Bell, their architect. The contractors who 
have executed the various works are Messrs. Walter Scott and Co., 
of Newcastle, James Thompson and Co., of Leeds, and Butter 
Brothers, of Stanningley. 











NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 


THERE has been a very material reaction in the state of the 
Scotch iron market since the date of last report. During the whole 
of last week the market was more or less strong, and the cash 
quotation of Scotch warrants ultimately advanced to 43s. 3d. per 
ton, the highest rate that has been touched for several months 
past. The advance was of a speculative nature, being due to the 
continued reports as to increased inquiries from Canada and the 
United States. Considerable doubt was cast by the bears on the 
value of these reports, and the contention that they were exaggerated 
appeared to be confirmed early this week, when the returns of the 
past week’s pig iron shipments were obtained. The shipmentsturned 
out to be abnormally small—much less, indeed, than any that were 
previousi eras | during the present year. They were onl 
2546 foreign and 805 coastwise, the total of 3351 comparing with 
5694 tons in the same week of 1886. In consequence of these 
meagre figures, the belief in a possible revival of demand from the 
United States and Canada was much shaken, and the result has 
been a smart fall in warrants. 

Three furnaces that have been out of blast at Langloan Ironworks 
for some time, in consequence of an accident to the blowing 
machinery, have again been put in = and there are now 
83 in operation, compared with 80 in the preceding week and 86 in 
the same week of 1886. 

The values of makers’ pigs, which were advanced last week by 
6d. to 1s. per ton, are again easier, as follows:—Gartsherrie, f.o.b., 
at Glasgow, per ton, No. 1, 49s.; No. 3, 44s. 6d.; Coltness, 54s. 6d. 
and 44s. 6d.; Langloan, 50s. 6d. and 46s.; Summerlee, 52s. 6d. and 
43s. 6d.; Calder, 49s. 6d. and 43s.; Carnbroe, 44s. and 40s. 6d.; 
Clyde, 46s. 6d. and 41s.; Monkland, 43s. 6d. and 39s.; Govan at 
Broomielaw, 43s. 6d. and 39s.; Shotts at Leith, 49s. and 45s. 6d.; 
Carron at Grangemouth, 52s. and 44s. 6d.; Glengarnock at Ardros- 
san, 47s. and 4ls,; Eglinton, 43s, 3d. and 39s. 3d.; Dalmellington, 
44s, and 40s. 6d. 

The smallness of the shipments and the increase in the output 
lead to a larger addition being made to the pig iron stocks, 

The steel trade of the West of Scotland is fairly active generally, 
while several works are quite busy. So far, there has 
this season been very little interruption to work from labour 
disputes, any little differences that occurred being amicably 
arranged. But within the last few days the charge wheelers 
in the mess of the Steel Company of Scotland at their 
Newton Works, near Glasgow, have been on strike, with the result 
that the whole of the melting furnaces were stopped. Unless the 
matter is arranged, it is likely to assume a serious form in a short 
time, other departments being so much dependent upon that which 
is directly affected by the strike. 

The past week's shipments of iron and steel goods from Glasgow, 
embraced two steam launches, valued at £2400, for Colon ; a stern 
wheel steamer, £1905, for Singapore ; £4837 worth of machinery, 
of which a considerable proportion was sugar-crushing plant, for 
Demerara; £3213 sewing machines, £12,200 steel and 
rar general iron manufactures, of which £10,220 went to 

Jana: 


The representatives of the Scottish mineral oil companies have 
entered into an agreement to advance the wholesale price of burn- 
ing oils about }d. per gallon, and this is estimated to increase their 
combined revenue by £40,000 in the course of the year. An effort 
is also being made to bring about an amalgamation of all the 
companies, so as to save expenses of management, but it is not 
considered that this endeavour will be successful. 

The coal trade is quiet in the inland department as a result of 
the very warm weather, but the shipments are fairly satisfactory. 
In the past week there was d tched from Glasgow 22,970 tons; 
Greenock, 1887; Ayr, 8025: Irvine, 1293; Troon, 5136; Burnt- 
island, 19,800; Leith, 7220; Grangemouth, 15,678; Bo'ness, 5847 ; 
and Granton, 1697; total, 89,553 tons, against 79,125 in the corre- 
sponding week of last year. 

The coal-masters of Lanarkshire have resolved to reduce the 
colliers’ wages by 7} per cent. from July Ist. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue want of water is beginning to make itsclf most grievously 
felt. In tin-plate operations water figures considerably, and, as a 
consequence, there are many of the works closing temporarily. I 
hear of works at Port Talbot and Llanelly in this predicament. 
Amongst the steel works, Dowlais suffers as badly as any, though 
the arrang ts for ible conti jes are as good as could 
well imagined. But this drought is an unusual one. Swansea is 
suffering so acutely that the matter came before the House of Par- 
liament this week. Recourse is now being had to old collieries for 








diinking water, and pumping operations upon an extensive scale 
are going on. I doubt whether the water is as pure from old 
collieries as it is certified to be. Disused stalls are generally 
noisome. Then there are the stables, and the caahienen that 
may be expected where three or four hundred men are working 
together. It is suggested that the sea and the usual appliances 
for converting sea water into safe water for drinking would give a 
more satisfactory supply. Dowlais works will be at a complete 
stop if the drought continue. The week has been as busy as could 
be with this drawback. Pumping back the water and using it over 
and red pos is resorted to, but clean water does better service. 

The trade is in one of its peg spurts. Prices have 
literally jumped up 2s, per ton for best coal. is week 10s. 6d. is 
acommon quotation, f.o.b. Cardiff. The bound is rded as a 
doubtful one. More satisfaction would have been felt if prices 
advanced by 3d. and 6d. = ton, but at the same time coalowners 
are thankful, and are doing their best to reap the advantage. 
Last week, though broken, showed an export of 150,000 tons ‘from 
Cardiff alone. So far, it is Cardiff which is chiefly in the enjoy- 
ment of the rise, but Newport and Swansea will follow suit. House 
coal is slack. 

Most of the Dowlais colliers kept away from work on Monday, 
and rumours of a strike began to spread, which, as they are about 
4000 in number, arouses a good deal of alarm. Fortunately, they 
resumed work on Tuesday, and have postponed discussing an old 
grievance. The Sir George pit, New Tredegar, will close at the 
end of the month, it is feared, unless the manager, Mr. Hann, 
consents to arbitration. 

If the turn of the tide in the coal trade has come, it is fitting 
that it should begin with a benefit to men and masters. The 
announcement on Saturday of an advance in price was made at the 
same meeting of coalowners and representatives, held in Cardiff, 
where the decision of the arbitrator was given that the wages of 
the colliers should remain unchanged. It was feared that a drop 
of 24 or even 5 per cent. was imminent. 

The address of the colliers of South Wales to her Majesty on the 
Jubilee was conceived in good taste, and expresses very pertinently 
their loyal feelings. It was presented by Sir W. T. Lewis, who is 
accep’ from one part of the great coal-field to the other as the 
representative of coal. 

nvrethe Mines Regulation Bill, the concessions by the Home 
Secretary to the coalowners are approved of, but it is imperative 
that none of the objectionable clauses in the Bill be retained. One 
district, that of Merthyr, Dowlais, and Plymouth, would be a great 

erer. 

While on the subject of coal, Imay be permitted to ask, how is 

it, seeing that all authorities agree that coal dust is an extender 
of explosions, that a systematic adoption of the best means for 
wetting is not resorted to? There are various patents before the 
public, notably one by Kirkhouse and Lewis, of South Wales. It 
has been suggested that a company should be formed, which all 
coalowners should be invited to join, and the trams be forthwith 
made freely. 
The improved start in the iron and steel trades is telling favour- 
ably. Treforest steel works are not a long way from starting, and 
this week an announcement has been made that the steam mills at 
Melingriffith will be started at once. This will give employment 
toa iderable ber of hands. 

A steam vessel is at Cardiff this week loading with patent fuel. 
It is one of Sir William Armstrong’s productions, is of steel, and 
a * gross tonnage of ae i : e ~ tn hy on the 
triple expansion principle the Wallsen ipwa, m of 
Mawceatie ant Cardiff. om We _— ape 

The —— dock for Cardiff is now complete, and will arrive 
forthwith. Next month the Marquis of Bute is expected to 
— at the opening of the new dock, a project which will place 

rdiff in a position of great superiority if a burst of trade 
is now at hand. This will come in most acceptably, and will show 
how well the scheme was justified. 

The tin-plate is having a capital inni Most holders of stocks 
are being rapidly cleared out, and the t makers have as much 
as they can do. Prices are stiff and advancing. Cokes, from 13s., 
nothing under; Bessemers, from 13s. 3d.; Siemens, from 13s. 6d. 
These quotations are not expected to remain, especially if tin con- 
tinues to go up. It is now at £107. This activity in the tin-plate 
trade tells well on the steel works, and large orders for tin-bar are 
— placed. Terne plates are selling much more freely. Char- 

easy. 

Stocks will be very low at Swansea at the end of this week. 

Some idea of the “ big ships” in the coal trade may be Yves by 
the fact that csi eager are ye roy in Garti with a 
carrying power in the aggregate of 60, tons, ese are in 
"ir tat 1 f t fuel to Ri 

wansea is exporting large ‘oes 0! tent fue ussia. 
The trade is a better. —_ ™ 

Pitwood is quoted at 14s. 9d.; small steam coal, 4s. 3d.; small 
bituminous, at 5s. 9d. 

The Great Western Railway is arranging for the South Wales 
day mails to London to run through the Severn Tunnel in July. 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE momentary position of the iron markets is anything but 
satisfactory. Itis true that for rolled iron the situation is tolerable, 
and the mills have enough orders on their books to keep them 
steadily at work ; but pig iron is in a very ae condition, for 
in spite of the great fall in the prices at the Rhenish-Westphalian 
and Siegerland Works, the demand has not been stimulated, and 
sales have been slow and far between. In Silesia as well, the reports 
concerning the forge pig iron trade particularly are unfavourable, 
inasmuch as an over-production in this sort has ensued, on account 
of nofresh outlet havingas yet been found for it, and both buyers and 

tors, under the circumstances, not coming freely forward, 
though offers at M. 43 to 45 are much _— Foundry pig is 
better situated, as the machine shops and foundries are — and 
it is noted at M. 48 to 53 for ial brands, The continued good 
demand for all kinds and sections of wrought iron, stimulated in 
some degree by the flow of water in the Oder to the Baltic 
towns, keeps the rolling mills and forges in full employment, bars 
being quoted as base price at M. 127°50 to 140 for superior sorts, 
and coke plates at 150 to 160, which prices are easily realised. In 
Austria the iron market has all along been, and still is, stable, with 
prices firm and tending toa rise, because the works have been wise 
enough to suit the production to the demand. 

A shadow has been cast over the ore markets of the Rhenish 
districts in pry Hy of the depressed condition of the crude 
iron trade, and the d d has slackened materially, while the 
latest prices, which range for various sorts from M. 8 to 11°50, for 
calcined steel-stone, can barely be upheld. 

It is evident that no drop in prices will ever bring more buyers 
into a market where Ponce Aad or ok is dominant, and here is an 
exemplification of the rule now in progress, for purchasers of forge 

ig are ss back in the expectation of still further concessions 
before will come forward to satisfy their future requirements, 
Common Westphalian forge is noted M. 41; white steel-iron, 41 to 
42; best forge 43°50; My EF brands, 42 to 43 ; spiegeleisen, 47 to 
55 up to 67, with 20 p.c, Mn. at works, prices which are difficult to 
maintain, as the foreign demand for the latter sort is very confined 
just at present. Foundry pig is M. 49 to 55 for the three numbers ; 
 roteed 50 to 51; the demand for both sorts having shrunk a 
little. Luxemburg forge is 32 to 33 p.t. The outlook in the mills 
and forges is much more cheering than that at the smelting works, 
The former were well employed, as a rule, before, but quite lately 
a t influx of orders for sectional iron has come to hand, espe- 
cially for girders and constructional iron,so that some works are 
exceptionally busy, and in consequence the quoted prices are 
readily obtainable from the buyers. The much talked-of 
coalition convention has now, after endless meetings, become 








an accomplished fact, to commence on August Ist, but the 
base price of wrought iron bars is to be raised to M. 112 
from Saly Ist. It will be instructive to note what the ulti- 
mate result will be. There is no great change to note in 
boiler plates. Not all the works are equall engag , though most 
are busy, and latterly a better sustained demand has ruled. The 
ground price for 54m.m. gauge and above remains at M. 145 p.t. 

and there are no alterations from last notations for those in mil 

steel, The demand for thin plates and sheets is good, but so much 
is on offer that all that can be done is to maintain the price at 
M. 128 p.t. There is nothing new concerning wire 8s. The 
export demand is wanting and keenly felt. Iron wire rods cost 
M. 110, steel 108 to 110, and drawn wire in ¢ither metal 125 to 128, 
Common merchant bars cost 110, base price; angles, 111 to 115; 
iron hoops, 115; steel billets, 110 to 122 p.t. In railway 
material, at Hanover the lowest offers at works were for 
steel sleepers, minus the holes, for placing under points and 
crossings, M. 122, point and c under-plates 109-90, steel rails 
for points 122}, and steel fish-plates 103-90 p.t. Light rails are 
M. 110p.t. A few of the machine shops and foundries are pretty 
full of work, while others are only moderately well off for orders, 
and as a whole the quantity of work in hand leaves much to be 
desired. The wagon works are by no means busy, Ata tender- 
ing at Milan for 870 freight wagons, Belgian works offered the 
lowest prices, while 650 covered freight cars fell to the lot of four 
German firms. The State Railways Administration at Elberfeld 
has sent out tenders for twenty-four passenger and post coaches 
for Elberfeld and twenty-nine of the former for Altona, 

The most important feature of the Belgian iron trade is the 
agreement come to to long, with slight modifications, the 

mt iron syndicate, for another year, on the same lines as 
itherto. Steel plates will, in consequence of close German com- 
petition, be kept out of the convention, an‘l girders, which are now 
such brisk request, are to be raised in price, A minimum price has 
been already fixed upon for bars, sectional iron, and plates, but up 
to this the regulation of the output of girders has chiefly occupied 
the attention of the committee. Forge pig, in consequence of the 
renewal of the syndicate, has become quite firm again at 42f. p.t. 
The machine shops are moderately employed, while the wagon 
works are only indifferently so. 

The French iron market is so far in a more satisfactory condition 
that the endeavours to lower prices have everywhere been 
checked. On the whole buyers seem reluctant to make purchases. 
The ironworks of the Nord are insufficiently employed, but do not 
press sales, Girders are quoted at 125, merchant bars 135, and 
old rails 80 firm p.t. 








STEAM Borers Bitt.—Among the members of the House ‘of 
Commons interested in the mercantile marine a strong opposition 
to the Steam Boilers Bill—which it is understood is about to be 
introduced in the House of Lords—is being organised. The object 
of the Bill is to empower the Board of e to annually inspect the 
boilers of steamers, and this is complained of as undue interference, 
seeing that the engineers hold Board of Trade certificates. The 

inciple of the Bill was condemned at a meeting last week at 

joyd’s, and on Tuesday shipping representatives from all parts of 
the kingdom met in the City to enter their protest against the 
measure. 

Tue Exptoston on Boarb A Torrepo [Boat.—Mr. R. R. Rodd, 
senior county coroner, reopened the inquiry at the St. George’s- 
hall, Stonehouse, on Wednesday, into the circumstances attending 
the death of Frederick Platt, engine-room artificer, John Abbinett, 
stoker, and Henry Hawkins, ing stoker, through injuries 
received in May last on board the first-class torpedo boat No. 47 
by an explosion, which occurred while the vessel with the rest of 
the fleet was on a forced draught run from Portland to Torbay 
and back. The jury found—‘ That the deceased died from the 
effect of burns received in the stokehole of the boat, and that the 
origin of the disaster was the neglect to supply the boiler with 
water, and that through this neglect the crown of the furnace 
became partially fused, in consequence of which the stays were 
drawn and a considerable portion of the plate forced down into the 
Jae ml nae eae, is = — to _ fact that — 

i er, Henry Hawkins, for the purpose 
increasing the speed by means of an increased draught, ordered 
the automatic doors of the ash-pit to be fastened back, which doors, 
had they not been fastened back, would have prevented the escape 
of the flames from the furnace into the stokehole.” To this 
verdict the jury appended the following rider :--‘‘ That, in our 

ay the practi wit i city oa ee mi ee — 
for the purpose of inducing them to obtain the hig’ possible 
speed, oa thus endanger the lives of all on board, is one to be 
severely deprecated, and that this rider be forwarded to the proper 
quarter.” 

NavAL ENGINEER APPOINTMENTS.—The following engineer 
appointments have been made at the Te many of them 
being in ear yo of the coming review:—W. H. C. Gale, chief 
engineer, to the Helicon, to date July 5th; Jobn Fielder, “ # 
neer, to the Victoria; Lawrence Bell, it e eer, to the 
Amphion ; Charles Underhill, assistant oopiaset, to the Sanspareil; 
W. R. M’Avory, fleet engineer, to the Hydra, to date July 12th; 
E. J. Comley, fleet engineer, to the Mersey, to date June 28th; 
W. P. Davis, fleet engineer, to the Collingwood ; =e J. Weeks, 
fleet engineer, to the Edinburgh, to date July Ist; W. M. Peak, 
fleet engineer, to the Gorgon, to date July 5th; H. Hull, fleet 
engineer, to the Inflexible, to date July Ist; G. E. M. Keey, fleet 
engineer, to the Black Prince; James Ireland, fleet engineer, to 
the Conqueror ; Charles Platt, fleet engineer, to the Inconstant; 
R. C. Widdicombe, fleet engineer, to the Prince Albert, all to date 
July 5th ; Samuel J. Rock, staff engineer, to the Crepe; A. J. 
Allen, staff engineer, to the Mercury; T. W. H. Ramsay, staff 
engineer, to the Amphion, all to date July 5th; G. A. Haddy, 
chief engineer, to the Arethusa, to date July 8th; T. New, chief 
engineer, to the Mohawk, to date July 5th; W. R. Rock, chief 
engineer, to the Fearless, to date July 7th; Stephen Hocky, 
engineer, to the Arethusa, to date July 8th; J. W. Allen, engi- 
neer, to the Hydra, to date July 12th; A. D, Watson, engineer, 
to the Mersey, to date June 28th; H. Wallis, engineer, to the 
Mohawk, to date July 5th; F, W. Wells and J. M. Thompson, 
engineers, to the Collingwood, to date July Ist; D. Griffin, “— 
neer, to the Cyclops, to date July 5th; Joseph H. Pill, and W. 
G. Tazewill, engineers, to the Edinburgh, to date July Ist ; 
C. A. Harding, engineer, to the Fearless, to date a4 th; F. 
W. Hawkins, engineer, to the Gorgon, to date July 5th; Hugh 
Hawkins, engineer, to the Impérieuse, to date July 7th; James 
Shirwell and E. J. Ta lor, engineers, to the Inflexible, to date 
July Ist; Albert V. Blake, engineer, to the Mercury; J. R. J. 
Pedrick, engineer, to the Amphion; R. T. Serle, engineer, to 
the Black Prince, all to date July 5th; W. Lonnon, engineer, 
to the Bramble, to date July 2nd; J. G. L. Baker, engineer, to 
the Conqueror ; W. A. Howlett, engineer, to the Inconstant, to 
date July 5th ; J. E. D. Graham, engineer, to the Jackal, to date 
June 25th ; Alfred Hart and J. A. Hibbard, assistant engineers, ° 
to the Arethusa, to date July 8th; H. Humphreys and E, J. Edgar, 
assistant engineers, to the Mersey, to date ‘June 28th; H. 
Abbot, engineer, to the Mohawk, to date ag bend 8. A. Hough- 
ton and W, Whittingham, i llingwood, to date 
July Ist; F. T. and M. Blakeman, engineers, to the Edin- 
burgh, to date 5 | st; W. R. Apps, engineer, to the Fearless, 
to date July 7th; H. P. Vining, W. Snell, and C. J. Jam - 
neers, to the Impérieuse, to date July 7th; C. A. Moore and B. J. 
Watkins, engineers, to the Inflexible, to date July Ist; R. W. 
Jones and T, R, Reynolds, engineers, to the Mercury ; L. Bell and 
C. H Colli Fs omog the Amphion ; C. B. Lecky, engineer, 
to the Black Prince; W. H. Adams and A. E. C. Deacon, éngi- 





to the werer ; M. Stewart, engineer, to the Inconstant; 
= Se J. Hender, engineer, to the Prince Albert, all to date 
uly 5th, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 20th. 

THE prospects for heavy importations of all 
kinds of foreign material are better than they 
have been for several months. The contracts for 
English Bessemer have already gone abroad, and 
there are inquiries in hand ti is week from large 
buyers well known to importers, who are making 
inquiries with a view to extensive contracts, 
Orders for Bessemer could be placed at 19°50 dols. ; 
for spiegeleisen, at 27 dols. to 27°25 dols. ree 
or four contracts for forei; have been 
placed at 40°50 dols. at gulf ports. Steel blooms 
are quoted at 29dols., which is ldol. above 
buyers’ views. Billets and slabs would bring 
29 dols.; wire rods are quoted at 40 dols.; tees are 
held at 21°50 dols., with 21 dols. offered ; double- 
heads are 22 dols., with sales at 21°50 dols, 

There are pects of heavy operations both 
in foreign American metal markets, Struc- 
tural iron makers have been booking heavy orders, 
and it is said on good authority that during the 
next thirty days upwards of 20,000 tons of bridge- 
building material will be contracted for. The 
reason for this unusual activity is to be found in 
the fact that the dulness of the American iron 
market for the few weeks has brought about 
a slight depression in prices, and railroad brid, 
builders and others are taking advantage of the 
drop to cover requirements for the next three to 
six months, Copper is selling at 10c. for Lake. 

is in active demand and firm at 4°70. The 
production of the silver, gold, and lead mines 
throughout the west and south-west is increasing 
under improved management and better ma- 
chinery. 

Reports from Chicago show a decline in bar 
iron, and boiler plates and tank active. Steel 
rails are selling at 43 dols. at East St. Louis. The 
architectural ironworks throughout the West, 

ipe works and stove foundries, are all looking 
ms supplies, and in consequence there is more 
seengil in the St. Louis market than for a month, 
Prices of merchant steel are firm throughout the 
West, on account of the large orders that have 
pow placed for agricultural implements and 
tools, 

The ironworks, foundries, and shops throughout 
the Ohio Valley are being affected by the scarcity 
of coke in Western Pennsylvania, and labour is 

i yey aga in consequence, It is esti- 
mated that by July Ist, should the strike con- 
tinue, production of crude iron will have been 
decreased to the extent of 55,000 tons per week, 


and upwards of 50,000 workmen will disem- 
oyed, A from this strike, the manufac- 
ng and trade conditions throughout the 


country are of a favourable character. Money is 
abundant, confidence is strong, consumption of 
all kinds of manufactured products is heavy, crop 
reports are favourable, and the general trade 
conditions indicate that the present activity will 
continue to the close of the year, 








NEW COMPANIES. 


Tue following companies have just been regis- 
Aluminium Company, Limited. 


This company was registered on the 18th inst., 
with a capital of £400,000, in £5 shares, to a 
chase the inventions and patent rights of Mr. 
James Webster, for the manufacture of alumina, 
aluminium, and certain metallic alloys and com- 
—_ together with the business of Webster's 

tent Aluminium Crown Metal Company, Limited. 
The subscribers are :— 


8 
*Lieutenant-General G. W. Balfour, M.P., 82, 
eS arr ae eee eee 
*Sir Andrew Clarke, R.E., 52, Portland-place 
pS hn vg 
*W. Mac » 24, en - merchan' 
*H. Y. Castner, 5, Belvedere-road, Lambeth, 

chemical engineer .. .. .. «. ss 
P. F. Tidman, C.M.C., Chislehurst... .. .. .. 
F. 8. Courtney, C.E., Palace-chambers, West- 

mmimeGer .. cc cs ce 08 ee ee 

The number of directors is not to be less than 
five, nor more than nine; the first are Sir H. E. 
Roscoe and the subscribers denoted by an asterisk; 
qualification, 200 shares, or £1000 stock; remu- 
neration £2500 per annum. 


et 


oo oe - 





Anglo-Portuguese Gas and Water Company, 
Limited, 

This company pro; to carry on in Portugal 
and elsewhere the iness of suppliers of gas 
water, and electric light, and of hydraulic an 
electric force, and in particular to acquire two 
concessions for the supply of gas and water to the 
town of Figuerra da Foz, Portugal, granted by 
the Municipality of that town. It was oo 
on the 17th inst., with a capital of £100,000, in 
£5 shares, The subscribers are:— 


Shares. 
*R. Murdoch, Glasgow, merchant .. .. 200 
Se We wy Me a he a eee 
*A. F, Phillips, C.E., St. Albans |. |... 2. 200 
*T. C. H , C.E., Preston Park, Brighton .. 200 
*H, P. Mundey, 73, _y ee Bayswater... 200 
. N. Kirkham, C©.E., 7, -chambers, West- 
J. M. Smith, 6, Crosby-square, accountant ..  .. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, 200 
shares; remuneration, £150 per annum, with an 
additional £50 for each 1 per cent. dividend upon 
the ordinary shares exceeding £10 per cent. per 
annum, and such further sum as the company in 
general meeting may determine, 





Potosi, Limited. 


This is the reconstruction of the New Potosi 
Company, Limited, whose mines, situate in the 
State of Guayana, Venezuela, will be taken over. 
it was + ey on the 17th inst., with a capital 
of £400,000, in £1 shares. The present compan 
will discharge the debts and liabilities of the old, 
and will issue one new fully-paid —_ share 
in exchange for each preference s held in the 
old company, and one ordinary share credited 
with 16s. paid up in respect of each ordinary 





share in the old company. The subscribers 
are:-- 


8) 
*8. F. Somes, 55, Old Broad-street, merchant 1 
*G. J. Duff, 58, Queen’s-gate .. .. .. «+ «- 1 
*H. W. Scriven, 34, Great St. Helens, foreign 
aera et ee ee 1 
*E. D. Matthews, C.E., 10 and 11, Union-court- 
GROMETD nc ws oe te ce te oe 08 8 1 
*H. Smith, jun., M.E., 5, Union-court.. .. .. 1 
J. R. Wilkinson, 42, New Broad-street, ac- 
P. Hart, 16, Devonshire-square, E.C., solicitor .. 1 
The number of directors is not to be less than 
three, nor more than nine; qualification, £500 of 
share capital; the first are the subscribers denoted 
by an asterisk, and Mr. Wm. Nevett; remunera- 
tion, £300 per annum for the chairman, and £200 
for each director, and a further consolidated sum 
of £1000 in each year in which 20 per cent, divi- 
dend is paid, 





Machine Cooperage Company, Limited. 

This company was registered on the 17th inst., 
with a capital of £15,000, in £1 shares, to acquire 
the invention of J. H. Hall and Dennis Parry, for 
improvements relating to machine for making 
a and barrels, The subscribers are :— 


é Shares. 

*J. H. Hall, Sidcup, commission agent.. | 

A. M. Levy, M.E., 37, Bassett-road, W. 1 

ot B. Carritt, * anette a ait TAR. i 3 
4 * near , millwright.. .. 
F. W. Chuck, Wakefield-road, South Tottenham, 

OU als we: ib2 AE vec be ed’) de? ov’ Se 1 

E. Carritt, 18, Great St Helens, architect, &c. .. 1 


W. K. Gilmore, 161, Brook-road, Clapton, civil 
GOUWMRE ac cc «be ce ce 0 ce oe ce 
The subscribers denoted by an asterisk are 

appointed directors; qualification, 100 shares. 
e company in general meeting will determine 

remuneration, 





Magnetic Bell and Signal Company, Limited. 


This company was registered on the 16th inst., 
with a capital of £100,000, in £1 shares, to acquire 
patent rights for electrical inventions, or for 
appliances to be used in connection therewith. 

e subscribers are :— 


8 
J. R. Blundstone, Victoria Mansions, West- 
aa ae 
J. Harker McKean, 118, Angell-road, 8.W., adver- 
jing contrac Se 
C. J. Daniell, King’s Langley, Herts .. .. .. 
J. Allison, 139, Hungerford-road, N., secretary to 
a CL Pi ee eee 
C. Spicer, 20, Old Broad-street, clerk to an in- 
GURMMNOS COMNPOMY.: 16 | ne 4c oe ce ce ce 1 
H. J. Smith, 16, Dorset-road, South Lambeth, 
cler oe. @n ee we se Se 2665 64 0 1 
F. W. Bridges, 120, Cloudesley-road, N., clerk .. 1 
The number of directors is not to be less than 
three, nor more than nine, and three of the first 
are to be appointed by the er ga de Signaux 
Magnetiques et Communication Telephonique de 
Paris; qualification for ordinary directors other 
than the first, 100 shares; remuneration, £150 
- annum each director, with an additional £150 
‘or the chairman. 


— oe 








Tue GRrowTH oF AMERICAN CrT1Es.—The fol- 
lowing table shows the enormous growth of the 
three principal cities in the United States :— 


Year. | New York. Philadelphia.| Chicago. 





1830 238,000 188,800 45 
1840 : , 261,500 4,400 
1850 766,700 432/300 34,500 
1860 | 1,332,700 599,800 122;700 
1870 | 1,760,100 706,800 $21,500 
1880 | 2,308,600 894,900 572,600 





It should be added that the inhabitants of 
Brooklyn, Jersey City, and Hoboken are included 
in the above totals for New York, while the terri- 
tory between Hyde Park and Evanston is in- 
cluded as part of Chicago. While during the 
last half-century the population of Philadelphia 
has increased nearly fivefold, and that of New 
York tenfold, Chicago may be said without exag- 
geration to have literally come into existence, its 
growth being from 45 in 1830 to 572,600 in 1880, 


CANADIAN IMporTS OF IRON,—With regard to 
the statements in the course of the discussion 
on the tariff changes in Canada, that the im- 

rts of iron and steel and manufactures of that 
article from Great Britain were decreasing, while 
those from the United States were increasing, 
the following trade statistics show that the 
United States have, my | the past ten years, 

ded in obtaining a large portion of Cana- 
dian trade in those classes into which skilled 
labour enters most largely. For instance, in 
machinery, such as sewing machines and locomo- 
tives, the yootty average of imports from Great 
Britain from 1877 to 1886 has been £19,980, but 
the value for last year was only £11,895. The 
United States, in the same period, have sent 
such goods of an annual average value of 
£137,699, beginning in 1877 with £79,513. In 
hardware and cutlery, British imports have 
averaged £192,392 yearly, the amount last year 
being £182,860. The yearly average from the 
United States has been £368,184, beginning with 
£218,197 in 1877. In general machinery Great 
Britain has sent to Canada an annual average 
value of £65,747, last year's figures, however, 
being only £27,924. ‘The imports from the 
United States in 1877 were £101,940, while their 
annual average value for the ten years has been 
£201,801. In castings and forgings the annual 
average value of imports from Great Britain has 
been ae ay Vere year’s figures being £44,173. 
The United: States began with £9863 in 1877, 
while their yearly average is now £50,955. In 
steel rails, which are still admitted free, Great 
Britain has sent to Canada in the last ten years, 
including rail fastenings, a yearly average value 
of £445,415, against an annual average value of 
£73,965 from the United States for the same 
period. It is expected that, while the proposed 
tariff changes will tend to develope the immense 
coal and iron fields of Canada, the general result 
will also be to increase the trade between Great 
Britain and the Dominion in many of those 
manufactures which at the present time are 
ae imported more largely from the United 








THE PATENT JOURNAL. 
Condensed from the ee ye Commissioners of 


Application for Letters Patent. 

“9 tents have been “‘communicated” the 
name at chins of the communicating party are 
printed in italics. 

22nd June, 1887. 
8873. Pepa ATracuMENtTs for Orcans, L, A. Subers, 


mdon. 
8874. Sow1ne Grain, J. E. Weyman and D. Macfarlane, 
Guildford. 


8875. Tea Dryinc Macutnes, A. H. B. Sharpe, Gains- 
borough. 
8876. Gas Srove for Domestic Purposes, J. Galli, 
Bradford, 
a AssisTINc Persons in Risinc, W. J. Tanner, 
mdon. 
=. Revotvine Toy Ficures, &c., G. Dean, Dukin- 
e 


8879. ATTACHMENT for RaiLway CARRIAGE Seats, T. H. 
Brigg, Weston. 

8880. VeLocipEpEs, M. Woodhead, P. Angois, and W. 
E Nottingham. 

8881. Printine 8HELLs, O, J. Smith, London. 

~~ Pickinec MecuanisM of Power Looms, I. Sowden, 


8883. VaLves, J. Lewis, Manchester. 

8884. Roratinc or OsciLLatixa Vatves, J. Lewis, 
Manchester. 

8885. Spinninc Yarns, J. M. Tankard and H. W. 
Broadbent, London. 

= Desiens, J. Bentley and W. 8. Simpson, Stafford- 
8 


re, 

8887. Hanpies, F, A, Harrison, Birmingham. 

8888. Porrers’ Sacoars, J. P. Guy, Lo 

8889. Boxes for Carrrinegs, J. J. bpeed, London 

8890. Heatina Arr in Buitpinos, E. Renshaw, Man- 
chester. 

8891. PROPELLING Snips by a SCREW-PROPELLER, W. 8. 


ce, Garston. 
8892. Lip, J. Ford, King’s Lynn. 
8893. OpERATING Fan-Licuts, &c., E. T. Owens, Bir- 
mingham. 
8894. AncHors, J. I. and T. Cox, Saltney. 


8895. Governors, &c., W. Elliott and W. Garrood, 
Beccles. 
8896. MuLTI-aRMeD Wespep Revotvine Ancuor, T. 
y, Sunderland. 


= . Se.r-actinc CHuuRN Vent, J. Mackenzie, 

rk, 

8898. WaTerPRoor Garments, W. Currie, Edinburgh. 

8899. Reetinc Yarns, J. R. Donkersley, P. Wallace, 
and A. Vautrey, Halifax. 

8900. Fioats, H. Sutcliffe, Halifax. 

8901. Ensurina the VenTiLation of Rooms, W. H. 
White, Halifax. 

8902. CrircuLaR Kwyitrinc Macnines, E. Frenzel, 
London, 

8903. CrusHine Coiza, W. P. Thompson.—(C. Drevs, 
Germany.) 

8904. TRANSFERRING Paper Fives, W. P. Thompson.— 
(W. A. and C. 8. Cooke, United States.) 

8905. Perroratine Papers, W. P. Thompson.—{W. A. 
and C, &. Cooke, United States.) 

8906. Fires, W. P. Thompson.—{ W. A. and C. &. Cooke, 


8907. INDEXES a Fires, W. P. Thompson.—(W. A. 
Cooke, United States.) tt 

8908. Dressinc TaBtes, J. Tirebuck, Liverpool. 

ae Automatic Rotary Brusues, 8. Kemp, Lon- 
ion. 

8910. Coupiixes for FLEXIBLE Tusinc, J. Cockburn, 


Glasgow. 
-. Corson Pickine Macaivery, W. H. Goldsmith, 


on. 

8912. Provems, H. J. Haddan.—{J. Oliver, United 
States.) 

8913. Fricoriric Processes, C. Possoz, London. 

8914. Meratiic Bui_pines, J. Dauly, London. 

8915. WHeets, E. E. de Facieu, London. 

8916. Pennopers, J. Y. Johnson.—(The Bagle Pencil 
Company, United States.) 

8917. Smoke and Air Eyectors, &c., T. 8. Truss, 


London. 
- a H. H. Lake.—(A. S. Adler, United 
ates 
8919, WeicHINc Macutnes, M. Martini, London. 
8920. Tricycies, G. H. Milward, Manchester. 
8921. Biscuit-BakINc Macutnes, J., J. A., W. K., and 
G. 8. Baker, don. 
8922. Copatt Sutpuate, W. N. Hartley and W. E. B. 
Blenkinsop, London. 
- hey Losets, H. H. Lake.—(Z. B. Robb, United 
rates. 
8924. Car Covpiine, J. A Richard, London. 
8925. WaTeR Meters, G. Teideman, London. 


8926. Printinc TeLecrarns, 8. Van B. Essick, 
mdon. 
8927. KnitriInc Macuines, E. C. Covell and E. 8. 


, London. 
8928. CarTRipces for Frre-arms, F. Schelling, Lon- 


on. 

8929. CHarcoaL for Expiosives, &c., H. Gtittler, 
London. 

8930. Jomntnc or Unitinc Metat Puartes, F. C. Bel- 
linger, London. 

8931. SypHons for Om-cans, H. H. Lake.—(C. N. 
Tyler, United States.) 

8932. SuLPHURETTED Derivatives from the ARo- 
matic Oxy Compounps, A. Ewer, P. Pick, and M. 
Lange, London, 


23rd June, 1887. 
8933. Reets for Bottinc, Sirrinc, &c., Fiour, F. 
Bosshardt.—(P. A. Outrequin, France.) 
8934. Too. for Makixa a Screw on the Neck of 
Borties, M. G. and W. H. Thompson, Newcastle-on- 


Tyne. 

8935. CHECKING and RecisTeriNG Fares, J. 8. Ayton, 
Liverpoo! 

8936. ELectric IncanpEesceNnce Lamps, G. H. Bays, 
Wakefield. 

8937. PROPELLING by Hanp-poweER, W. Palmer, Bath. 

8938. CrrcuLaTion of WaTER in Steam Borers and 
Heatino of Feep-water, G. Donkin, B, G. Nichol, 
and H. y, Newcastle-on-Tyne. 

8939. LayING-DowN CONCRETE PAVEMENTS, FLOORS, 
&c., J. and J. Crombie, Middlesbrough-on-Tees. 

8940. Ticket Ho.pers, A. W. Turner, Birmingham. 

8941. Lock Nuts for Screw Botts, W. Parker, Shef- 


field. 

8942. Boots and Sxogs, G. Shelton, Higham Ferrers, 
and F, Cutlan, Wellinborough. 

8943. Consuminc Waste Steam from Tramway, &c., 
Eno1nes, J. W. Needham, Birmingham. 

8944. TricycLe, H. Edwards, Anglesey. 

8945. DistiLLinc Apparatus for PRropucinG 
Water from Sea Water, 8S. Smillic, Glasgow. 

8946. Capstans, H, Fletcher, London. 

8947. PuriricaTion of Corron SrEep Oi, G. Tall, 
Liverpool. 

8948. Improved Bearinc for PREVENTING FRICTION, 
R. F. Campbell, London. 

. REGENERATED Lamp for ILLUMINATION and 

Heatino, E. J. Palmer, London. 

8950.. Connections for ELECTRICAL Conpuctors, R. O. 
Ritchie, London. 

8951. Seunpinac Horn or Trumpet, G. and M. A. 
Prince, Leeds. 

8952. MecHANICcAL TaRGETs, A. P. Hensen, London 

8953. GeNeRATING Gas for ILLUMINaTiIONs, &c., R. B. 
gy New York. 

8954. Drivine Spinpies, J, Y. Johnson.—(Z. C. A. 
Masson-Pinel, France.) 

8955. Cover for Hassocks, &c , G. Davies, London. 

8956. Rrepon, A. Blackburn, London. 

8957. Exrractine, &c., MeTaLs from Orgs, H. De‘ty, 


mdon. 
8958. Batances, E, Steinfeldt and F. Koch, Berlin, 


Frese 





8959. Braces, E. Tomlinson, London. 
8960. Buotes, &c., J. London. 
ba > Force AccumuLaTina Brakes, F. Jordan, 


ion, 

8962. Sausaces from Fisu, F. Sievers and R. Damm, 
London. 

8963. Sewinc Macuines, W. Beecroft, London. 

8964. Sewinc Macuiyes, W. Jones, London. 

8965. BorotarR ALARM Detector, R. W. Gamble 


London. 

8963. Sarety Lamps, G. Smith, London. 

8967. Packina of VaLves or Cocks, A. P. Sampson, 
London. 

8968, Iron and STEEL, J. Toussaint, London. 

8969. Pup for Parer, H. Gardner.—(S. & Stevens, 
United States.) 

8970. Dynamite Cartninces, E. Griine, London. 

8971. Rovine Macsiyes, J. Strauss, Germany. 

8972. Detivery of ArTicLEs, J. 8. Wallace London. 

8973, Musica. InstRuMENTS, J. H. Barry, London. 


24th June, 1887. 


5404a. Foo SicNatiinoe Arparatus, T. H. Richardson, 
London.—14th April, 1887. [Received 25th June, 
1887. This application ha been originally in- 
cluded in No. 5404, a.p. 1887, takes, under Patents 
Rule 23, that date.] 

8974. Sizinc Worsrep or other Warps, R, Gledhill, 
Bradford. 


8975. Houpina Pires, H. Munkel, Germany. 
8976. Rinos for Burzpine Yarn on Bosstys, W. Stell, 
Bradfi 


ford. 

8977. Rotter Mitts, F. Bosshardt._{MM. Texier et 
Jils, France.) 

8978. SypHon Bort.es, F. A. Walton, Birm’ 

8979. SappLes for SupporTiNG Fauvers, T. 
and J. Masker, Bradford. 

8980. Nats, 8. Bott, Birmingham. 

8981. PreventTinc the Unscrewine of Screws, C. C. 
Wilson, West Bournemouth. 

8982. Fire-escares, E. A. Calvert, Chiswick. 

8983. Tin Boxes, G. B. Sherriff, Glasgow. 

8984, Lamp Cuimneys, T. M h, London. 

8985. Dorrine Pens, W. F. Stanley, London. 

8986. RecuLatine the TEMPERATURE of FERMENTING 
Liquips, W. W. Davenport, Birmingham. 

aay "ates for Raitways, &c., T. H. Heard, Shef- 

e. 

8988. Stay Busks, R. Simpson, H. Simpson, and B. G. 
Sim , Sheffield. 

8989. SueeP Suears, R. Simpson, H. Simpson, and 
B. G. Simpson, Sheffield. 

8990. AcruaTING MecHanisM of CARTRIDGE ExTRac- 
tors, C. H. Maleham, Sheffield. 

= Lock-up Frames for Borites, J. Ridge, Shef- 


field. 
8992. Lavina Tramway, &c., Rais, W. E. Heath, 


pinan 


London. 

8993. Raitway Carrs and SLeerers, W. Wenstrom, 
London. 

8994. TRANsMIssION of Power and Morton, M. Gar- 

nd, London. 

8995. Sotrrarres and Stups, W. A. Murray, London. 

8996. Boots and Sxoes, J. Ballington, London. 

8997. Sewine Straw Bra, T. L. Kay and 8. Douglas, 
London. 

8998. Artists’ Easeis, A. K. Cross, London. 

8999. Furnace, W. Horsfall, London. 

9000. ExtincuisHine Lamps, W. Linington, 
Malden. 

9001. Rammers used in Buiastinoc, &c., H. Johnson, 
London. 


9002. Cuanpe.iers, &c., A. Bellchambers, London. 

9003. Reception of Corns and Dexivery of FLvips, 
G. C. Bingham.—(C. H. Bingham, Holland.) 

9004. PostaL Pusuicity, J. B. Ville and E, Francois, 
London. 

9005. Stoppers for Borries, A, R. Stocker, London. 

9006. Sewinc Macuines, H. W. Snow.—(H. Kanberg, 
Germany. 

9007. SteERING Gear, T. Paton, G 

9008. 


New 


lasgow. 

TURNIP - THINNING MacHines, T. Wardlaw, 
Glasgow. 

9009. O11 Lamp Cuimney Guasses, F, Shorten._(¥. 
Herrmann, Germany.) 

9010. BotrLe Stoprers, J. Roots, London. 

9011. DyNaMo-ELECTRIC GENERATORS and Morors, E. 
Jones, London. 

9012. Eve.et for Sewinc Macuixes, H. E. Newton.— 
(The National Machine Company, Incorporated, United 


tates. 
9018. Dynamo-ELEcTRIC Macnines, C. Coerper, 
London. 


9014. Weavers’ Suutties, E. F. Schmirk, London. 
9015. Atomisers, H. H. Lake.—(4. P. Lighthill, 
United States.) 
9016. TyPE-wRITING MacHINEs, J. 8. Wallace, London. 
~~ Heatine Orgs, &., by an Execrric CURRENT, 
on. 


9018. TYPE-WRITING Macuixes, H. H. Lake.—+{J. H. 


Currier and E. J. Blount, United States.) 
=. ene, A. F. Kirk and A. Russell, 
mdon. 


9020. Strexr ScraPeR and Cart, 8. M. Stevenson. 
London. 

9021. CasH or Parcet Carriers, F. N. Jones and the 
Lamson Store Service Company, London. 


25th June, 1887. 


9022. Frames, &c., of RounpaBouts for ADVERTISING, 
J. Bromley and T. Harrison, Leeds. 

90238. Renpertnc Sea-waTeR Fir to Drixk, A. 
McDougall, Manchester. 

9024. Hineep Roors for Petroteum Lamps, F. §. 
Osmond and D. Matthews, London. 

9025. Rotter Castor, E. Bull, Halifax. 

9026. ALUMINIUM CHLORIDE, J. A. B. Bennett and W. 
Sunderland, Birmingham. 

9027. Fixinc Morpants upon Fisres, W. and J. 
Crowther, Dewsbury. 

9028. CorFin FurnituRg, W. G. Ingalland C.J. Parsons, 
Birmingham. 

9029. Lexo Weavine, W. J. Riley, Manchester. 

9030. Vapour InnaLers, R. M. Kennedy, London. 

9031. InsuLATION of ELectric Conpuctors, A. J. Jar- 
man and P. Dobson, London. 

9032. TusuLaR Rivet and Eye er Sets, J, Brindley, 
London. 

9033. Raitway SLEEPERS and Carrs, G. Guthrie, 
London. 

9034, —_ Lirt and Fastener, R. Whiston, Bir- 


— am, 
9035. Reriectors, W. Defries, London. 
9036. Water Waste PreEventTiInNG, W. Dennison, 


Glasgow. 

9037. Execrric Lamps, T. P. C. Crampton and H. 
Thomas, London. 

9038. Arrixinc Postace Stamps, &c., H. Ebucr, 
London. 

9039. Facep Bricks, F. Naumann, London. 

9040. Puriryinc Sewer, &c., Gases, B. C. Badham, 
London. 

9041. Sortine, &c., Caarn Loxxs, F. Hughes,—(J. D 
Storie, Canada.) 

9042. Curtain Rivxos, M. Nixon, London. 

9043. Drivina Betts, R. Dick, Gl ° 

9044. AUTOMATIC PLayine of Key Musica Instrvu- 

Grob, A. V. Niemezik, and A. O. 
Schuttze, London. 

9045. ImpREGNaATING BEER, O. Briinler and C. G. Rom- 
menhdller, London. 

9046. Mixino Liquips, O. Briinler and C, G. Rommen- 
hdller, London. 

9047. PRessukE Repucine Va.ves, O. Briinler and C. 
G. Rommenhiller, London. 

9048. Liquip Carponic Acip, O. Briinler and C. G. 
Rommenhiller, London. 

9049. Mixine Liquips, O. Briinler and C, G. Hommen- 
héller, London. 

9050. furcrcuss, &c., T., F., and E. Warwick, 

mdon. 

9051. INK-wELL, M.S. Smith, C, H. and F. L. Cooke, 

and M, C. Bagby, London. 
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9052. Hay Rake, J. V. Gibbons, London. and provided with serrations C on the opposite edge | opening therethrough to receive the hub, enlarged at | its periphery. (4) In a pipe-bending tool, a former 
9053. Wares Roap Locomotives, I. A. Timmis, | and the same end of the lever, in combination with > pene and lower ends of the opening, the portions hosing a groove semi-elliptical in cross section. 

Lond the movable sleeve D, having midway between its | beyond the opening forming arms to which the shovel 


on. 

9054. Cuain Ram, A. J. Boult.—(C. C. Klinik, F. Pin- 
kowski, and A. Sollmann, Germany, 

9055. RatcHetT and Paw. Devices, W. A. Loud, 
Liverpool. 

9056. Pumps, W. P. Thompson.—{J, Olof, Sweden.) 

9057. Recorpinc the Distance Run by Sreamers, &c., 
M. Blair, Liverpool. 

9058. Sewrne Macurnes, F. O. Jerram, Li 

9059. Rotary Enorve for use as a Motor, 
Brower, J. A. Wade and J. ion, Hornsea. 

9060. StructuREs for Supportine Evecrric and other 
Lives, J. Hart.—(M. J. Hart, United States.) 

9061. AUTOMATICALLY AcTUATING GaTEs and SIGNALS, 
A. J. Martins, J. M. da Silva, junm., and A. de A. 
Neves, London. 

9062. Pressure Gavoes, K. Bradacz, London. 

9063. Currine Diamonns, &c., F. Nockold, London. 

9064. Vatves for Gases under Hicu-pressure, J. 
Orchard, London. 

9065. Jommc Dirrerext Mareriats, L. Wilson, 


London 
9066. Marre, &c., Borers, J. F. Hall and J. Verity 
London. 


9067. Motive-power, M. F. D. Cavalerie, London. 

9068. Macic-LanTEeRNs, G. Carette, London. 

9089. Sroprers, &c., H. Gautier and J. de Voyon, 
London. 

9070. Texnis Nets, J. P. Helfenstein, jun., London. 

9071. Pex for Lrrnocrapnic Purposes, W. H. Emett, 


London. 
9072. Macurxes WorKepD by Treapies, H. L. Hind, 


ion. 
9073. Pump, W. H. Gilruth, London. 
9074. Maxine Prams Sroneware Pires, W. H. L. 


aa. London. 

75. Rrprnc Sappwes, T. Bourne, Bristol. 

9076. TeLernone Excrancre Switcues, W. Moseley, 
London. 

9077. ARTIFICIAL Lint, S. Pitt.—(J. R. Knepp, United 
States.) 


UMP, or 


27th June, 1887. 


9078. WercHInc Macuines, W. 8. Oliver, London. 
9079. Merauiic Protector for Boots, &c., J. Hewitt, 


icester. 
9080. Movups, 8. Bunting, Dublin. 
9081. ApsusTABLE PuLLEeys and WHEELS, J. Mitchell, 
London. 
9082. Car Hotper, W. Greenwood, Manchester. 
9083. Dress Luprover, C. A. White, London. 
9084. OpviaTinc the Escape of Gases from Sewsrs, 
. Warburton, Konigsburgh. 
9085. Packie, T. Peat and J. Graham, London. 
9086. Brakes, T. Singleton, London. 
“—<—_ P. M. Matthew, jun., Edin- 
. Boots, N. Proctor, Derbyshire. 
. Fasrics, G. Soar, Manchester. 
. Wixpinc Yarn, J. and W. Schofield, Oldham. 
. VeLocrpepes, W. Golding, Manchester. 
. Wasuinc Borties, C. B. Inman, Hunslet. 
. Mixtno Merats, J. A. B. Bennet and W. Sunder- 
land, Birmin; 
9094. Trrwurne, J., J., and R. Redman. Halifax. 
9095. Feep Recucator, A. Turnbull, Glasgow. 
9096. Lenses, C. Knight, Ne’ 
. Stone, and E. Crowe, 


9097. Scorrnc CaRDBOARD, L. 

Banbury. 

9098. Piates, 8S. Elston and A. Harrison, London. 

9099. Woop Screw, T. R. Weston, London. 

9100. Harts, &c., J. Davies, London. 

9101. Borrves, H. F. Hill, Nottingham. 

9102. Pumprse, F. W. Dick and J. McL. McMurtrie, 
Glasgow. 

9103. Evecrro-PLatine, J. Y. Johnson.—(A. de Méritens, 
France.) 

#104. Morors, A. P. Trotter, H. W. Ravenshaw, and 
W. T. Goolden, London. 

9105. Lupricators, J. Styblo, London. 

9106. Measurinc Casks, G. D. Ham, London. 

9107. Protecror, J. Hawthorn, 

9108. Cuarn-caB_e, J. M. Dodge, London. 

9109. Cuarn-caBLe, W. D. Ewart, London. 

9110. Sappies, J. Wheeler, London. 

9111. Gas-encine, R. Haddan.—(P. Archat, France.) 

9112. Cuttrvation, R. Sack, London. 

9113. TRAVELLER’s Companion, D. W. Hamper and T. 
Dyer, London. 

9114. Burrerriy Wives, E. Partridge, Birmingham. 

9115. Kyrre Creayers, V. Molt and F. H. Judson, 

ion. 


London. 

9116. Drixkinc VesseEts, A. Sheldon, London. 

9117. Jorts, J. Sturgeon, Birming! 

9118. Sewrsc Macurnes, F. N. Cookson, London. 

9119. Cutrnary Beaters, P. Jensen.—(W. A. McCoven, 
United Stetes.) 

9120. Hertisc Macurves, T. H. Salmon and F. Jack- 
son, London. 

9121. Steam Borters, P. Oriolle, London. 

9122. Warre Leap, J. F. F. F. Lowe, don. 

9123. ArracnMeNts for Looms, J. Tschérner and K. 
Wein, London. 

9124. Fire Guarp, H. Plunkett, London. 

9125. GUN-CARRIAGES, . Christie, M. Gledhill, and 
H. H. 8. Carington.—{J. Baptiste and G. A. Canet, 


Fra 


nee.) 
9126. AuTomaTic Mica Stace, J. Edmonds, Hockley. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


361,105. Dritt Presses, J. F. Winchell, Springfield.— 
Filed December 4th, 1886. o nae 
Claim.—{1) In a drill press, the bracket for support- 
ing the work tables, constructed with a nally of 
arms and with a which fits the col 


umn, 
in combination with a table for arm. (2) A 


bracket for supporting the work tables of a drill press, 
constructed 


Dente 
a 


su 


with a plurality of arms 
‘0 be ted with the press column. 


and 








(3) A bracket for su the work tables of a 
drill press, constructed with a divided collar and 
with two supporting arms having divided ends, 
whereby the collar is adjusted to the columns and the 
arms to the table shafts. (4) In eodeilt oft 
bination, with the column and the of 
fitted to the column and having a 
porting arms, and tables su arms 
adapted, respectively, to different kinds of work. 
361,258. Pire-wrencn, S. J. Benson, Washington, D.C. 
—Filel January 27th, 1887. " 
Claim.—The lever A, having the fixed hooked jaw B 





moa e— 
D 





ends a fulerum by which it vibrates upon the inner 
edge of the lever A, and carrying and inclosing the 
pet serrated jaw E, the springs R and J, and ser- 
rations G. 


361,273. Fustwte Connection FoR ARMATURES OF 
Exvecrric Generators, J. W. Easton, New York, 
N.Y.—Filed April 13th, 1886. 

Claim.—(1) The combination, with the armature of a 
dynamo-electric generator, of a fusible connection 
between the joints of the armature coils and the com- 
mutator plates, substantially as described. (2) The 
combination, with the armature coils of an electric 

nerator, of contact plates and fusible metallic con- 

, erro connecting the joints of said bobbins with 


af) 
ll 


if 
Mi 


} 


if 





said plates. AW The combination, in an _ electric 
generator, with a series of commutator plates and a 


series of bobbins, of a fusible metallic strip between 
each joint of each bobbin and each contact plate, and 
means for 


g any of said fusible strips, sub- 
stantially an Seettteed. é 


$61,274. Execrric Motor, J. W. Easton, New York, 
N.Y.—Filed July 3rd, 1886. 
Claim.—In an electric motor, the combination of an 
armature having po! and neutral points, field 
magnets acting upon the polarised points, which field 




















magnets have the central portions of their polar pro- 
jections removed, and are thereby separated a greater 
or less distance from the neutral points of the armature 
substantially as described. 


361.359. SpixpLe Support ror Spinntnc MacuINes, 
W. Hinchliffe, Nashville, Tenn.—Filed November 
15th, 1886, 

Brief.—The bolster-case is provided with a bolster, 
which is held rigidly therein, the bolster being open 





at its lower end ; and below the bolster is a loosely- 
held step, which is restrained from rotation with the 
spindle, and is mounted upon a vertical pin. 


361,307. Curtivator, P. P. Mast, Springfield, Ohio.— 
Filed March 1st, 1887. f 
Claim.—{1) The combination, with the cultivator 
beam or beam bracket having = hub —e 
enlarged upper and lower ends, of a cross- | 
an to receive said hub, an 
and lower ends of said opening to 
form aces to match with the enlarged ends 
of said hub, and a bolt to connect the Sr. 
2) The combination, with a cultivator or beam 
ket having a hub whose upper and lower ends are 
enlarged to dag bee ey ae 
ha an therethrough to recetve ub, 
cnlarged py oye and lower ends of said 


wey pene dy ting with t to the 

en! rom respec 

ae a bolt to pivotally connect the together. 

(®) e combination with a cultivator or beam 
ket whose upper and lower ends are to 

form bearing surfaces, of a cross-head having an 








3 v 1,307 





standards may be secured and one of them having a 
lug to which an alignment-rod is secured, 


361,383. Rotter Mitt, John Walker, Cleveland, 
Ohio.—Filed May 17th, 1886. 

Claim.—(1) In a roller grinding mill, the combina- 
tion, with rods D, and boxes having sleeves mounted 
on said rods, one sleeve of each set of boxes having a 
recess therein, of a wedge-shaped saddle inserted in 
such recess between the upper wall thereof and the 
rod, and means for moving the saddle edgewise to 
adjust the sleeve vertically, substantially as set forth. 
(2) In a roller mill, the combination, with the reds D 
and boxes for the roller trunnions, said boxes having 
sleeves mounted on the rods D, of an adjusting screw 
connected with the inner box, a w ped saddle 
located between the rod D and box sleeve and 
vided with an yep ne mp | ear adap* te 
engage a nut on the adjus' screw, substantially as 
set forth. (3) In aroller mill, the combination, with 
stationary and movable boxes, rollers mounted in 
said boxes, devices located between the boxes for 
moving the movable boxes away from the stationary 
boxes, rods connected to said devices, and a nut on 
each rod for holding the boxes in the desired adjust- 
ment, of the cam shaft having double-faced cams, the 


‘ 


(36 1,383] 














said cams being located between and in engagement 
with the adjacent ends of the and operating 
substantially as described. (4) In a roller mill, the 
combination, with the movable and fixed rolls, 
mechanism for separating said rolls, and opposing rods 
connected with said separating hanism, of a cam 
shaft having cams for actuating said rods, said cams 
being double-faced, and the one cam bei 
to operate in advance of other 
shaft is moved in either direction, substantially as 
set forth. (5) Ina roller mill, the combination, with 
a series of cam shafts, each having double-faced cams 
arranged on opposite sides to act one in advance of 
the other when moved in eitier direction, of rock 
arms connected with the respective cam shafts, links, 
removable pins connecting the links, and rock arms, 
whereby the cam shafts may be moved in unison, or 
by withdrawing a pivotal pin the disconnected cam 
shafts may be operated independent of the series of 
cam shafts, substantially as set forth. (6 
bination, with rods D and standard C, 
mounted on the red and provided with a lateral shaft 
and a depending arm, an idle pulley journalled on the 
t, and means for adjustably securing the 
res Sepa. | arm to the adjacent standard C, substan- 
y 











t as set forth. 


361,398. Device ron Benpine Pipe, £. 0. Daniels, 
Springfield, Ohio.—Filed January 10th, 1887. 
Claim.—{1) In a pipe-bending tool, the combination, 
with a former having a pipe seat whose cross section 
. er _ a a whereof forms the are 
of acircle, of a roller having a ngaging groove 
whose cross section is also Sant ohiptiet and which 
registers with the arc portion, and a lever 
the roller and mounted to move it concentrically wi! 
that arc and cause it to engage and bend pe. 
In a pipe-bending tool, the combination, with a bar 
curved at one end and having lugs, a giretten clamp- 
ing plate, and bolt and arms which form a fulcrum 
sup 


and a groove in one face thereof semi-ellip- 


icrum su anda ve in one face thereof, of a 
lever piv in said fulcrum support and slotted at 
its shorter end and an anti-friction roller mounted in 


said slot and against said arc and having a groove in 





361,444. Picker Stick AND SHuTTLe CusHIONER FOR 
Looms, J. H. Puige, Salida, Colo.—Filed August, 
Slat, 1886. 

ie cooeee I In a combined picker stick and shuttle 
cushioner, the combination of the finger carrier B, the 
fingers CC, made flaring at their forward ends, the 

screw, pivot, or stud ¢ and the adjustable eae D, 

and means for the adjustment of the latter, ossentially 

















c 
{ 6 |e 





as herein described. (2) The finger carrier B, con- 
structed in separate sections or be, in combina- 
tion with the spring-actuated fingers CC and the 
screw e, whereby said screw serves to form both a 
vot to the fingers and to hold the sections of the 
nger carrier together, substantially as specified. 
$61,507. Mernop or Makino Pipe Fittinos, J. 7. 
Hambay, Pittsburg, Pa,— Filed January 2th, 1886. 
Claim,—{Q1) As an improvement in the art of ‘manu- 
crowns J ——— — or steel 4.) | : A. e 
fitti or ‘or the conveyance of fluids, the n- 
described Laceby which ists in reinforcing a por- 
tion of a suitably-shaped blank, nozzling or flanging 
the reinforced portion, and then superving the 
shape to the body portion of said blank, substantially 











nal! Z 


IAW 


as set forth, 2] As an improvement in the art of 
manufacturing T's, crosses, and like fittings for pipes 
for the conveyance of fluid, the herein-descri 

method, whic ists in reinforcing a ion of 
the suitably-shaped blank, nozzling or fi the 
blank at reinforced portion, imparting a circular form 
to the a portion of the hee age finally welding 
eeeer bd adjacent edges of said blank, substan- 

ly as set for 








361,624. Converter, F. W. Gordon, Philadelphia, Pa. 
—Filed May 22nd, 1885, 

Claim.—The combination of a metallurgical vessel 
provided with a tuyere port, a plate having a central 
opening and secured to the exterior surface of the 
vessel and forming a n to the port and a tuyere 
fitted to project into and re such port free of con- 
tact with the walls thereof provided with a flange 
whose periphery seats in said opening. The bi 
tion of two or more tuyeres, a cylinder at each tuyere, 
outlets connected from the top of each cylinder 
controlled by a single valve, and a piston in each 
cylinder attached to its ee tuyere, substan- 
tially as set forth. The combination of a metallurgical 
vessel, a tuyere fitted to reciprocate into and out of 
the metal in the vessel, and a valve in the yo oy 
of the tuyere arranged to be opened and cl by 
reciprocation of the tuyere, substantially as and for 
the Ly ees set forth. e combination of cylinders 
G and T, pistons 8 and U, connected by a hollow neck, 
gest Zz h the neck, and the tuyere attached to 

e pistons, substantially as set forth, The combina- 








tion of the tuyere provided with a valve seat in its 
blast passage and a valve res' above said valve seat 


and adapted to te with the tuyere after the 
valve closes, substantially as set forth. e com 

tion of a tuyere fitted to reciprocate and provided with 
ey ae 
pro as 

a support, a an adj collar stem and 


combination, ting tuyere and its 
ting cylinder, of ton 8, to the 
tuyere by a hollow neck, valve _— stemmed 
valve b, supported er head, 
-—-< a c, substantially as — forth. “Te combina- 
a yere and operating 

linder, of 8, connected to the tuyere by a 


’ 

hollow neck. maroon Ss nening 4, Sueur aa 

and collar ¢, substantially as set forth. ; 
is 


forth. 

ting cylinder mounted on 
pe mg K, pipe swivel M thereon, and flexible pipe L, 
connecting the tuyere cylinder with the swivel, sub- 
stantially as set forth. 








be ney wee! hea ery — wasmtane<Pe 
another wil ound part of a ication for 
wagon han aba for Indian State Ralfeaye 


it stipulated that 20 . cent. ad Ite, 
rivets, and washers shall be included in the contract, 
to allow for waste. What becomes of all these? 
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BUCKLING OF RAILS UNDER THE SUN’S HEAT. 
By Professor A, G. GREENHILL, 

Raitway engineers are well acquainted with the 
trouble given by a length of line in which the rails are 
placed end to end too closely, so as not to allow sufficient 
— for expansion under the varying temperature of the 


ace. 

This defect may arise either from the rails having been 
enlgrnity a in too closely, without leaving sufficient 
end space for expansion, or it may arise on an incline 
where the traffic is heavy and the brakes frequently 
applied, so that the rails are dragged down the incline, 
until they abut end to end closely together. 

Then, when a hot day comes, the rails are not capable 
of expanding longitudinally, and so are compelled to 
buckle sideways; the line twists and goes crooked into a 
serpentine shape; and, I am informed by Mr. Mortimer 
Evans, and recent experience has shown, that accidents 
have happened before now on this account. 

Supposing, then, that from any cause the rails fit 
accurately end to end, I propose to investigate the subse- 

uent rise of temperature at which the straight form of 
the line becomes unstable, and the rails tend to buckle 
sideways, under the thrust due to the checked longitudinal 
expansion, employing the well-known theory of Euler on 
the stability and flexure of a straight column under a 
given thrust. 

Taking Fahrenheit’s scale of temperature, the inch as 
unit of Tength; and the gravitation unit of force the 
pound, then if L denotes the length of a rail, and / the 
elongation due to a rise of temperature @ F., 

L =@é@ t, 
where « = 00000642, the co-efficient of longitudinal ex- 
pansion of iron for 1° F. 

But by Hooke’s law—uwt tensio sic vis—the thrust P 
required to bring the rail back to its original length L is 
given by » : 


KE L’ 
where K = sectional area of rail in square inches; and 
E = 29,000,000, Young’s modulus of elasticity for wrought 
iron; so that P= KE/+L= Kat. 
Now, by Euler’s theory of the stability and flexure of 
a straight uniform column under a given thrust P— 
Unwin, “Machine Design,” p. 62—the rail will begin to 
buckle when 
ot i core 
KktE at’ 
where « denotes the length of rail between two consecu- 
tive points of inflexion, and & is the radius of gyration of 
the cross section of the rail about an axis z z, perpendicu- 
lar to the plane of flexure (Fig. 1). 
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In consequence of the extra lateral flexural rigidity im- 
parted by the fish-plates, we can begin by assuming that 
a is the length of a rail L, and that the points of inflexion 
are at the fish-plates; and then, 


ae ee ree 
L KE is.’ 
wt ft 
wees 


iving ¢, the rise of temperature at which the rails will 
gin to buckle, after they once abut end to end; a result 
which is seen to be independent of K, the sectional area 
of the rail, and E, the modulus of elasticity of the material 
of the rail. 
As a numerical example, take a 24ft. rail; then 
L = 24 x 12 = 288; 


and we may suppose 

P = }, approximately ; 
then log. @ = = 1°39794, 

log. 7? = ‘99430, 

log. 7? 4? = °39224 

log. L = 2°45939, 

log. L? = = 4°91878, 

log. a = 680754, 

log. a L?_ = 1°72632; 
so that log. t = 66592. 

t = 4634 = 4°6, say; 


so that an increase of 4°6° F. will cause 24ft. rails to 
buckle when once longitudinal extension is checked. 


Then, if p denotes the longitudinal pressure, in pounds 
per square inch, in the rail, 
P 
P = K- E at, 
and ‘ log. E = 7°46240, 
log.a = 680754, 
log. t =  °66592, 
log.p = 2°93586, 
Pp = 863. 


_ The rails are then supposed to buckle, as shown in plan 
in Fig. 2, the undulations being shown to an exaggerated 
scale, F F . . denoting the position of the fish-plates. 

It is found now-a-days with steel fish-bolts, screwed up 
with a long wrench, that the fish-plates sometimes grip 
the rails so ge as to prevent longitudinal extension, 
and buckling will take place even when there is still 
room for expansion between the ends of the rails; careful 
instructions should then be issued to the platelayers to 





slacken the fish-bolts on a hot day. Otherwise the pass- 
age of a train over a straight piece of line will provide 
the predisposing cause of buckling, if the longitudinal 
expansion is ever so little checked. 

ut unless the fish-plates are screwed Pig tightly, 
it might happen that the length of an undulation between 
two consecutive points of inflexion was the length of 
two rails, three rails, &., when the rise of tempera- 
ture required for buckling would be only one-quarter, 
oue-ninth, &c., respectively of the above rise of tem- 
perature for the buckling of one rail length; so that 
the practical conclusion arrived at is, that the slightest 
rise of pres ey will make a straight piece of railway 
line crooked, when once the rails fit tightly end to end. 

It is important, therefore, that the distance allowed 
between the adjacent ends of the rails should be such 
that the rails do not touch under the highest temperature 
to be om, ins at the place; so that in climates like those 
of Canada and Russia, where the range of temperature 
between summer and winter is very considerable, the 
contraction of the rails under the lowest possible cold will, 
in consequence of the above precaution, cause the interval 
between the rails to be sufficiently great to render rapid 
running dangerous or unpleasant. 

For instance, for a range of temperature of 180° F., 
the distance between two 24ft. rails at the lowest tem- 
perature would have to be about one-third of an inch. 

Of course, no difficulty occurs on a railway curve from 
the above causes, because the expansion can be taken up 
by a slight increase of the curvature of the whole curve. 








THE NEW SOUTH WALES RAILWAYS. 


Towarps the end of last year' we made reference to 
the endeavour that was then being made by the New 
South Wales Government to carry Bane Parliament a 
Railway Management Bill, with the object of placing the 
railways of the Colony out of reach of the political influ- 
ences which for years past have so seriously affected their 
administration. Although the expediency of doing so 
with as little delay as possible was unquestionable, the 
Bill made very little progress, and ultimately perished, 
after reaching its second reading, in consequence of a 
change of Government and a dissolution of Parliament 
early in the present year. We are glad, however, to say 
that, in view of the necessity for decisive action in this 
matter having come to be recognised by all political 
parties in the Colony alike, the new Ministry, under the 
sremiership of Sir Henry Parkes, have introduced in the 

egislative Assembly a fresh Bill purporting to carry 
out the main object of the previous one, although ina 
somewhat different manner. By the former Bill it was 
pro to place the construction of new lines, as well as 
the maintenance and management of existing ones, under 
the charge of a Board of three Commissioners, who were 
to be practically independent of the ExecutiveGovernment, 
notwithstanding thatthe Bill provided forthe appointment 
of a minister nominally over them, to be styled “ Minister 
for Railways,” but whose province was uot very clearly 
defined. The Bill now before Parliament proposes, on 
the other hand, to separate the “functions,” as it terms 
them, appertaining to the management of the lines opened 
for traffic, together with the control and regulation of 
the staff in connection therewith, from the functions 
appertaining to the construction of new lines and the 
maintenance of the existing ones. The former functions 
it is proposed to place at once in the hands of a Board of 
three Commissioners, similar to that contemplated by the 
former Bill, the latter functions being left for the pre- 
sent under the jurisdiction of the Minister for Public 
Works. Possibly in this, as in other cases, “half a loaf 
is better than no bread,” but the proposal to deal with 
| one of the two branches of the subject in the present 
Bill seems open to question. It certainly is not clear what 
is to be gained by it, while it is obvious from the incon- 
sistency of some of the clauses of the Bill—as, for 
instance, those dealing with the appointment and 
removal of the engineering staff and the procedure to be 
followed by the Commissioners in connection with the 
maintenance of the lines, which by the preamble is to be 
separate from their functions—that the present Bill is 
incomplete, if, indeed, in these respects it be not actually 
impracticable, and that if it be not remodelled in important 
particulars, it must be speedily supplemented by a second 
one. Any supplementary Bill, ean dealing with 
such matters as the maintenance of those lines in the 
hands of the Commissioners for traffic purposes cannot 
fail to lead to a re-opening of questions affecting their 
jurisdiction. 

Possibly the attempt to deal with the matter piece- 
meal, in place of by a single Bill, is dictated by parlia- 
mentary or ministerial convenience. Be that as it may, 
the position the Commissioners are to occupy as indicated 
by the Bill as it stands calls for remark, seeing that the 
status assigned to them will practically determine how far 
the management of the railways shall be really free for 
the future from political influence. It iscertainly open to 
question whether the position proposed to be accorded to 
them is sufficiently independent of ministerial action. 
The Bill, it is true, provides that the Commissioners are 
to “hold office during good behaviour, and shall not be 
removable therefrom unless a recommendation of the 
Governor to that effect shall first have been laid before 
both Houses of Parliament, and have been affirmed by 
resolution in each House.” This, so far as it goes, is well 
and good, notwithstanding that it is not quite reconcilable 
with a = clause stating that their term of office 
shall be limited to seven years. The clause certainly adds 
that at the end of the seven years they shall be eligible 
for re-appointment for a like period. In reference to this 

riodical vacation of office, it may be remarked that it 
as the objection of giving opportunity for a Ministry, 
whose political supporters may not have received at the 
hands of the outgoing Commissioners the consideration or 
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favours to which they may think themselves to have been 
entitled, to do those supporters a good turn by not re- 
appointing the retiring Commissioners; and as all Com- 
missionerships might fall vacant at the same time, so far, 
at all events, as the terms of the Bill provide, the 
whole Board might be got rid of at once by a hostile 
Ministry. But Sore is another stipulation in the Bill 
which seems to require amendment. The clause we have 
quoted, providing that the Commissioners shall not be 
removable from office unless a recommendation to that 
effect shall first have been laid before both Houses 
of Parliament, and have been affirmed by resolution in 
each House, goes on to say:—‘ Provided always that 
when Parliament is not sitting, it shall be lawful for the 
Governor ”—1.e., as the Bill specifies, “the Governor with 
the advice of the Executive Council,” which is in reality 
the Ministry themselves—“ to suspend any Commissioner 
from his office for misbehaviour, and in any such case a 
full statement of the cause of such suspension shal] be 
laid before both Houses of Parliament within seven days 
after the commencement of the next session thereof.” It 
then adds:—“ And if an address of both Houses shall 
within twenty-one days from the commencement of such 
session be presented to the Governor praying for the 
restoration of such Commissioner to his office, such Com- 
missioner shall be restored accordingly, but if no such 
address be presented, it shall be lawful for the Governor ” 
-—acting, of course, on the advice of the Ministry—“ to 
confirm such suspension, and to declare the office of such 
Commissioner to be, and the same shall thereupon be 
vacant.” It will be seen that the first-named portion of 
the clause is positive in its operation, and provides tiat 
no Commissioner can be removed from office, or even sus- 
pended, as the clause implies, while Parliament is sitting, 
except by the “affirmation” of both Houses. The latter 
part of the clause, on the other hand, is negative in its 
operation, for it permits of the suspension of any Commis- 
sioner who shall have been suspended during a parlia- 
mentary recess being confirmed, and his office declared 
vacant, if no address praying for his restoration to office 
be presented within twenty-one days of the meeting of 
Parliament. Why a Commissioner who has been sus- 
pended during the recess of Parliament should be liable 
to be dismissed without the “affirmation” of both 
Houses, which is required before any action can be taken 
when Parliament is sitting, is not obvious. 

But assuming the foregoing defects in the clauses of the 
Bill to be corrected, and the various provisions thereof to 
be brought into harmony with its avowed object, there 
remains for consideration an equally important, if not 
even more important, matter in its bearing on the pro- 
posed reforms in the Railway Department, and one which 
will demand the exercise of much care and judgment on 
the part of the Ministry on whom shall devolve the duty 
of carrying the Act into effect. That matter is the selec- 
tion of those who are to fill the posts of Commissioners, 
for it is obvious that unless men of the right stamp be 
appointed thereto, no Act, however perfect in itself, 
would prevent the perpetuation of the existing evils. 
Following in this particular the example of the sister 
Colony of Victoria when the administration of her rail- 
ways was puta few years ago on a non-political footing, 
it is not improbable that the New South Wales Govern- 
ment would obtain from this country, as one of the Com- 
missioners, a gentleman thoroughly versed in railway 
management, whose experience would enable the Board 
to conduct the traffic of the railways in the most thorough 
and economical manner. One of the other Commissioners 
would, we presume, be qualified by technical experience 
to advise the Board on the engineering questions con- 
nected with the working and maintenance of the lines. 
The third Commissioner would, no doubt, be selected for 
his acquaintance with the local wants of those using the 
railways. There ought to be no difficulty experienced in 
finding in this country a man well qualified for the 
first-named Commissionership, provided the salary offered 
be sufficient to attract men of the necessary experience 
and ability. In the filling up of the post of technical 
Commissioner recourse would doubtless be had to the 
Colony itself. Possibly no one is as well qualified for 
the position as the present Engineer-in-Chief for Railways. 
His long experience in the Colony and the confidence 
which the Government, as represented by Sir Henry 
Parkes, as well as the public at large, place in his inte- 
grity and judgment, would be of invaluable service to the 
Boa His services as consulting engineer could at the 
same time be made available by the Government on ques- 
tions connected with the laying out of new lines. The third 
Commissionership would also, no doubt, be most fitly filled 
by some one resident in the Colony, who has had large and 
varied experience in regard to its internal trade and com- 
mercial wants, and who is at the same time free of all 
connection with political parties. 

We believe that it only requires freedom from political 
influence in the selection of new extensions, and able and 
upright administration of the existing lines, to insure 
such a success in connection with the splendid system of 
railways which, taken as a whole, the Colony possesses, to 
evable them not only to pay their way, but to yield a 
substantial contribution to the public revenue. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


New South Wales—New tariff: effect on American trade.— 
The United States Consul at Sydney reports :—Besides the 
specific duties, the 5 per cent. ad valorem duty levied on a very 
large number of articles which affect American trade in several 
directions will operate much more injuriously than the amounts 
would seem to indicate, for when competition is carried on 
against local industry, an addition to the cost of only 5 per cent. 
will often turn the scale against imports. This will probably 


‘be most apparent in such articles as buggies, carriages, carts, 


carriagemakers’ materials, machinery, wagons, &c. In regard to 
the 5 per cent. ad valorem tax on machinery, much dissatisfaction 
is expressed, especially as the cost of American machinery 
hitherto has been high, and the people prefer it to any other, 
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and it is daily becoming more popular. It is gratifying to note 
that the American locomotives recently introduced into Australia 
have given very general satisfaction ; and it is not unreasonable to 
expect that they will soon supersede ‘allothers. Until recently the 
Australians seemed to think that the old-fashioned English loco- 
motive, built upon the lever-motion principle, was the perfection 
of mechanical ingenuity, ignoring all the improvements made by 
the Americans in locomotives during the last forty years. Now 
the people are beginning to understand that the English engine 
is too clumsy and heavy, and that it must give way to the 
American one. It has been noted that the English locomotive 
wears out too rapidly, and does great injury to the roadway. A 
recent report of the Commissioner of Railways in New Zealand 
states that the American locomotives in that Colony have more 
than realised what was expected of them. ‘The American 
engines have proved themselves to be both economical and good, 
and for attention to detail in design and general excellence in 
workmanship they stand out first in our catalogue of locomotives. 
American engines I thoroughly believe to be more suited to our 
lines than anything we can get from England.” The American 
engines in New South Wales are quite as well appreciated as in 
New Zealand, and Mr. Thomas Higginbotham, engineer-in-chief 
of the railways in Victoria, is a staunch advocate for their use. 
In a recent report he states:—“TI did not go to the States at all 
prepossessed in favour of American engines ; but what I saw 
aos satisfied me that for the light railroads of this country 
they are better adapted than any other kind.” American 
machinery and appliances for bridge building are also likely to 
supersede all others. The contract for the construction of the 
new railway bridge across the Hawkesbury river in New South 
Wales was awarded to the Union Bridge Company of New York. 
The construction of this bridge, on account of the great depth of 
foundation, involving some of the most difficult questions known 
to science, and the skill thus far displayed in its construction, 
and the rapidity with which it has been pushed forward, has 
attracted the admiration and attention of everyone interested in 
the prosperity of the Colony. The English engineers in building 
bridges still adhere to the practice of rivetting the pieces, 
instead of fastening them together with pins as in America. 
The former plan takes about as many weeks as the latter does 
days, and does not give half the satisfaction. Another difference 
between the two methods of bridge building is that the Ameri- 
cans make bridges in workshops and spend little time in putting 
them up; whereas the English do most of their work on the 
banks of the stream where the bridge is wanted, but where they 
have not the steam rivetters and other labour and time-saving 
appliances to be found in the shops. 
Tariff. £ 
Bolts, nuts, rivets, screws, spikes—pointed or flat—bolt 
rings 2 and w: ashers—plain or galvanised metal—per ton 
Galvanised iron, corrugated, pepsin oan or in 
sheets, per ton .. 
Galvanised manufactures, per ‘ton... 
Iron chains not otherwise exempted, pert ton : 
Iron safe doors or safes, per ton ms 
Iron or steel wire, perton . ai . 
— pipe, roll, or sheet, per ton. 


zine a or perforated .. ae 
And upon all other articles imported into ‘the ‘Colony and not 
enumerated above or in the free list for every £100 on the value 
thereof the sum of £5. 

Goods declared free of customs’ duties :—Anchors, chain 
cables—iron—not less than in. in diameter, clod crushers, 
copper ingots, field rollers, harrows, hay rakes, horse-hoes, 
mowers, reapers, iron, bar, bundle, hoop, old pig, plate, rod, 
scrap and sheet lead, pig, metal, old sheets and yellow, nails, yellow 
metal, ores, thrashing machines, tin ingots, thrashing machines, 
zine, plain sheet. 

United States—Trade of Chicago in 1886.—Manufacturers of 
iron and steel from foreign countries cannot, as a general rule, 
compete with the home product, especially as regards heavy 
goods, on account of the high rate of duty. There is a constant 
demand for cutlery, needles, razors, and other fine goods from 
Great Britain. Whatever steel rails may have been imported 
from England, on account of the late unusual demand in this 
district, must have been owing to the demand exceeding what 
local mills can deliver at a required time. The present price of 
steel rails here is £7 12s. 7d. per ton ; and of pig iron, charcoal, 
£4 19s.; soft fluid, £4 10s. 2d., and wheel, £6 18s.; while 
there is a duty upon English rails of £3 10s. per ton. 
Consequent on the extension of railway building, the demand for 
steel rails has been unusually great, and has created much 
activity in all branches of the iron trade. There are now rail 
manufactories in most of the Western States, and ironwork of 
any description, cast, rolled, and wrought, is actively carried on. 
Iron and steel industries are bound to increase round these great 
coal and iron districts, and the more the country is opened out 
the more important will all industries become. The State of 
Illinois, though the iron found is not commercially important, 
has the advantage of inexhaustible supplies of coal, and is 
surrounded by the rich iron districts of neighbouring States. 
The furnaces and rolling mills of Chicago, South Chicago, and 
Joliet, have become very extensive, and yearly increase their 
output. In 1886 the product of ingots of Bessemer steel in this 
State was 535,692 tons, against 366,659 tons in 1885, and of 
these 436,075 tons were converted into rails for 1886, against 
308,242 in the preceding year. The six rolling mills in Chicago 
are in full work, and have contracts to last them through the 
summer ; their output in 1886 is estimated at £2,500,000. The 
output of the four car wheel works, forty foundries, and 
fifty-eight machine works in Chicago, was £940,000, £1,750,000, 
and £1,250,000 respectively. The production of pig iron was 
750,000 tons at an all round price of £3 16s. 11d. per ton, and 
prices have been rising throughout the year. The total value of 
the iron and steel manufactures of Chicago in 1886 was 
£9,650,000. There are about 21,000 men engaged, and wages at 
the rolling mills have risen nearly 15 per cent. The manufac- 
tures of agricultural implements, carriages, railway cars, and 
wagons, have been exceedingly active, the output of the former 
being valued at £3,000,000. Planing mills, furniture manufac- 
tories, and all woodwork establishments, show also a large 
increase this year, but these, as well as the iron and steel trade, 
are not confined to Chicago, and are rapidly developing in other 
cities of the district. The various mines in this district have 
been in constant work, fresh ones have been discovered and 
opened, and the mineral wealth of Colorado, Dakota, and Mon- 
tana, is constantly increasing. Among the metal products of 
Montana in 1886 was copper, to the value of £1,650,000, 
and lead to the value of £256,000. The discovery of 
tin in the Black Hills of Dakota is attracting much 
attention, the supply of that mineral being dependent on im- 
portation. The mining industries of Wyoming are commencing 
to develope, though as yet there are no manufactures, and 
lubricating oil springs of very high quality have lately been dis- 
covered ; while petroleum exists over a vast extent of that 
territory. Valuable discoveries of iron, making the best 
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Bessemer steel, have lately been made in the Gogebic range, in 
the north of the State of Wisconsin, some sixty miles east of 





Ashland, and about forty mines have commenced work. A 
large amount of capital has already been invested, and the dis- 
covery of these mines has had a direct influence on the pros- 
perity of Milwaukie, where they are chiefly owned. Miners have 
been greatly in request at from 7s. to 10s, a day, and the cost 
of living is lew. Coal is the principal mining industry of the 
State of Illinois, and employs 26,000 men. The output was in 
1884, 9,500,000 tons. The controversy between mine operators 
and miners seems to rest for solution on the payment of ali coal 
sold, the prevailing system here being that screened coal only is 
paid for, and not what passes below the screen. 

United States—Progress of Saint Paul.—The many-sided 
growth of St. Paul in the last twelve months is one that has 
never been surpassed in the history of marvellous development 
in the Western World. There are here 150,000 people, and 
adjoining St. Paul is the city of Miuneapolis, with an equal 
population. No better indications of the prominence which the 
manufacturing interests of St. Paul have attained can be given 
than are shown by the statisties of their growth in the past. In 
1876 there were eighty-eight establishments, employing 985 
hands, and having a production of £335,700. In 1885 the 
figures were—establishments 864, number of hands 17,581, and 
value of production #£6,132,708. The statistics for 1886 are 
not yet tabulated, but as far as examined they indicate an in- 
crease over 1885 in all the above items, of from 15 to 20 per 
cent. The new manufactures established here during 1885 are 
the Bohn Manufacturing Company, employing from 254 to 400 
hands, and having a capita! of £52,000; the Devane Foundry 
Company, with a capital of £4200; the Edison Electric 
Light and Power Company, capital £42,000 ; the Holland and 
Thompson Brass Works, capital £15,600; the Warner and Hough 
Machinery Company, capital £10,400; the Waterous Engine 
Company of Winnipeg, capital £20,800 ; and a large undertakers’ 
manufacturing establishment, capital £20,800 ; with numerous 
other concerns of less note, the whole capital of these additions 
to the city’s productive industries amounting to over £8,300,000. 
The proximity of St. Paul to the wonderful iron ranges of 
Minnesota and Wisconsin, the low rates of transportation, 
growing out of the sharp competition of rival lines, and the 
favourable conditions of the fuel question, all tend to favour 
here the establishment of the various branches of the iron 
industry. Whether the organisation of smelting works be yet 
practicable or not, it is certain that the promotion of secondary 
industries, resulting from the reduction of ores, is a living issue, 
and steps are being taken to enlarge the class of manufacturers. 
The production of boilers, engines, forge and lathe works, mill 
machinery and railway appliances, will soon be entered upon. 
The necessities of the railway works centred here will compel 
the establishment of car works in the near future. The 
importance of St. Paul will be better understood when it is 
known that the new iron mines in the Gogezic district are but 
sixty-three miles distant by railway. The Legislature this year 

a law which, if proved constitutional, will affect many 
British holders of real estate. The statute is entitled an Act to 
restrict the ownership of real estate in Minnesota to American 
citizens, and to limit the quantity of land which corporations 
may acquire. Section 1 enacts that no persons who are not, or 
have not signified their intention to become American citizens, 
or any corporations not created under the laws of the United 
States, or some State or territory thereof, shall hereafter 
own any real estate in this State, except such as may be acquired 
by decree or inheritance, or in the ordinary course of justice in 
the collection of debts hereafter created. The prohibition of 
this section shall not apply in such cases, as the right to hold 
lands in the United States is secured to the subjects of foreign 
countries by existing treaties so long as the treaties are in force. 
The prohibition is not to apply to settlers upon farms of not more 
than 160 acres, who may settle thereupon before Ist January, 
1889. Section 2 enacts that no corporation, over 20 per cent. of its 
stock being owned by associations or persons not citizens of the 
United States, shall own any real estate in Minnesota. Section 
3 enacts, that no corporation, other than those organised for the 
construction or operation of canals, railways, or turnpikes, shall 
own over 5000 acres of land, and no canal, railroad, or turnpike 
corporation shall hereafter hold more land than is necessary for 
the proper operation of its canal, railroad, or turnpike, except 
such lands as may have been granted to it by the Act of Con- 
gress, or of the Legislature of the State. Section 4 enacts that all 
property held in violation of this Act shall be forfeited to this State. 
The Act is to take effect from the Ist July, 1887. “I have not 
yet obtained legal opinion as to its constitutionality, but in my 
opinion it conflicts with the constitution of the United States.” 

United States—Manufactures and minerals of Tennessee.— 
Manufacturing since 1875 shows a vast increase. In 1850 the 
number of establishments of all kinds was 2887, with a capital 
of £1,360,000 and a production of £2,026,200. In 1886 the 
number of manufactories had risen to 4425, with a capital of 
£8,492,800, and a production of £15,670,000. Each succeeding 
year witnesses the penetration of the coalfields by new entries, 
the opening of new beds of iron ore, the erection of new iron 
furnaces, coke ovens increased in numbers, the construction of 
iron foundries of all descriptions, the erection of additional 
furniture and lumbering establishments, the building and enlarg- 
ing of cotton and woollen factories. Besides the.e manufactories, 
those of cotton, wool, ploughs and wagons, cotton-seed oil 
and cake fertilisers, furniture, tin and sheet iron ware, stove and 
other foundries, grist and flour mills, show great activity and 
progress. Labour is plentiful and regular at reasonable prices, 
and no stoppages by reason of extremes of cold or heat occur. 
The chief minerals found in Tennessee are coal, copper, iron, 
lead, manganese, and zinc. Barytes, fireclay, hydraulic rock, 
marble, and millstone grit, are also abundant. Petroleum has 
been discovered in several districts, but for the want of cheap 
transportation has not been developed. Coal which is considered 
excellent for all purposes is found throughout the State, is free 
from slate or sulphur, and outcropping on hill slopes or moun- 
tain sides, the mines are well situate for entry by drifts, and 
cheaply and easily drained, ventilated, and worked. The out- 
put of coal and coke in 1886 was 1,100,000 and 268,400 tons 
respectively. The production of the mines at present is con- 
sumed in the State. The copper mines have been worked since 
1850. About £1,250,000 capital is employed in its production,and 
in 1880, 69 tons was produced and shipped. Iron ore, magnetic 
and red and brown hematite, are found throughout the State, 
and their good qualities are generally known and being rapidly 
developed; iron is now made at a cost of from £2 10s. to 
£3 6s, 8d. a-ton. From this iron a very pure quality of steel is 
made. The quantity of iron produced in 1885 was 326,040 tons, 
which was exported to the north and west. Manganese i is found 
in considerable quantities, and being used in the manufacture of 
steel, the mines have been worked a good deal, and it promises 
to become one of the most useful and valuable ‘of the Tennessee 
minerals. Zinc is also found, and in 1884 17,415 tons were 
produced. The State of Tennessee is dependent upon other 
countries and States for the finer cotton and woollen fabrics ; 
white goods, hardware, yee _ boots, shoes, chemicals, 
machinery, sugar, salt, coffee, tea, glass, paints, rice, &c., and in 





all probability even with the high rates of duty of the United 
States tariff, if British manufacturers would send agents to 
Chattanooga, Memphis, Nashville, and other towns in the State 
with samples of English goods, they might obtain orders for the 
same and find the undertaking profitable. 

United States.—Minerals of North Carolina,—There has not 
been a time in the history of North Carolina when so much 
attention has been directed to her mineral wealth as at present, 
The inquiries from abroad are numerous, and it is estimated 
that the Museum at Raleigh is visited daily by twenty or more 
persons in quest of information and inspection of specimens of 
minerals. There are indications that the mining operations will 
be largely augmented at an early day, and that the rich treasures 
of North Carolina will ere long make her the leading State of 
the South. Copper ores are found in many localities in the 
State. The principal deposits are in Alleghany, Ashe, Caba- 
ras, Granville, Guilford, Mecklenburg, and Puson counties, 
Messrs, Clayton and Co. have 600 men at work at Oreknob 
Copper Works, in Ashe County; average of ores, 20 per cent. 
copper. The Conrad Hill Mine, in Davidson County, is success- 
fully worked by 130 men ; copper assays from 5 per cent. to 30 
per cent. Iron is found in considerable quantities in thirty 
counties in the State. The iron regions of Chatham, Granville, 
Guilford, and Stokes County, being to the north of the centre of 
the State, i in convenient distance of the coal fields. The deposits 
of Catawha, Gascon, and Lincoln Counties lying to the west of 
the centre on the southern border, with beds like those of Big 
Ore Bank and Yellow Ridge, reported to run to a thick- 
ness of 16ft., 18ft., and even 40ft. In the north-west corner of 
the State, in Ashe, Caldwell and Mitchell Counties, is the 
famous Cranbury deposit, fabulous in thickness and entirely free 
from phosphorus and sulphur. In Cherokee County, in the 
extreme south-west corner of the State, are deposits of limonite 
ore, said to be of great thickness. The ores of Chat- 
ham County show 58 per cent., those of Cherokee County 
60 per cent. of metallic iron, The percentages of metallic 
iron average:—In Davidson County, 37; in Gaston 
County, from 52 to 67; in Guilford County, 55; in Mitchell 
County, 65; in Stokes County, 65; and in Watanga County, 
67. The hematite ores of Granville and Halifax Counties show 
63°76 per cent., and the limonite ores of Duplin and Nash 
Counties, 42°73 per cent. of iron, Some of the mines were 
worked during the revolutionary war, and many worked more 
or less ever since. Several new lines of railway are now in 
course of construction which will open up many of the mines 
which have lain dormant so many years for want of proper 
transportation facilities, Manganese is found in large quantities 
in Aslu, Lincoln, Madison, and Suny Counties. Tin-stone has 
been found at King’s Mountain, appears to be abundant, and 
contains from 45 to 75 per cent. of metallic tin. There are two 
coal districts in the State, mainly in Chatham and Stokes 
Counties, the former being called the Deep River district and 
the latter the Dan River district. The area of the Deep River 
district is estimated at 300 square miles, and the analysis is— 
Volatile matter, 31°30 per cent.; fixed carbon, 64°40 per cent. ; 
ash, 4°30 per cent.; total, 100°00. These mines were worked 
for several years very successfully. The coal was transported 
by rail to Fayettville, N.C., and thence by water to Wilming- 
ton, N.C., which necessitated such an expense for handling 
that the operators, not being able to compete with other 
markets, discontinued working the mines. _Now that the Cape 
Fear and Tudkin Valley Railroad is to be extended to Wil- 
mington, and so putting the coalfields in communication with 
the whole of the county, they will be opened again, and doubt- 
less prove a great success. 





TENDERS. 


LITHERLAND ROAD BRIDGE. 
Contract No, 1.—For General Work, Masonry, dc. 





&# 04 

W. J. McKenzie, St. Ann's-hill, Wandsworth .. .. 8840 0 0 
Sayce and Randall, Appleton, _ laa 8360 0 0 
George Smith and Co., Southport .. .. .. .. .. 9% @ @ 
Holme and King, Liverpool eb Wee Sel Se Se ee 
John Riddell, Birkenhead... .. . een op 2 
F Dovener, Edge- lane, Liverpool . -. «- 2629 0 0 
d Oates, ge Station, Liverpool Jo Le eo 

Geo. tonne Manchester .. -« « Sae 2 
George Woods and Son, Bootle. .. 2390 0 0 
Wm. Hope, Earle-street, Liverpool (accepted) | -. 237211 2 


Contract No, 2.—Engineering Wr ork, 


2 ad. 
Stockton Forge Company, Stockton-on-Tees .. .. 2058 8 0 
Matthew Pitts, Stanningley, Leeds .. .. .. .. 1912 0 0 
Shewell and Co., Darlington i oavites «mel ae we 
Butterley Iron Company, Alfreton, Notts -; :. :: leven 7 
Holme and Kin ; . 105 17 0 
Braithwaite an Kirk, est Bromwich — . 175 0 0 
God and Massey, Notti in .. ss «os « « 2 & 
Marsh Bridge Company, Workington 1349 16 0 
Canada Works En, petite Company, Birkenhead 
(accepted) .. .. 1309 0 0 





LAUNDRY AND MARRIED COUPLES’ QUARTERS, ST. 
MARYLEBONE WORKHOUSE. 

List of tenders for the erection of a new laundry and married 
couples’ quarters at the St. Marylebone Workhouse, Northumber- 
land-street, W., for the Guardians of the Poor of the Parish of St. 
Marylebone ; H. Saxon Snell and Son, architects, London :— 

















| 

Married | Total for 

couples’ | sary Hl both 

quarters, | F works. 

£ | £ £ 

J. and J. Greenwood oe ee Oe 1758 | 6798 8495 
eee 1749 | 6761 8410 
Coliseanmd Gems: .. 6. (20 oe os 1713 | 6640 8233 
W. Scrivenerand Co. .. .. .. 1660 | 6594 8177 
J. Mowlem and Co... .. .. «- 1659 6597 8152 
w. J. = bel he STA, 1651 | 6576 8130 
J. J. Robson vow) aisle ae: 4 ae 8108 
Hall Bros. (accepted) oe eta 1592 | 6475 7975 


Lorp ARMsTRONG.—The President, Edward H. Carbutt, Esq., 
and Council of the Institution of Mechanical Engineers, have sent 
a letter of congratulation to Lord Armstrong, as a past-president 
of the Institution, upon the occasion of his recent elevation to the 
Peerage. This being the first instance in which a mechanical 
engineer has been so signally honoured, the Council express the 
great gratification felt by the members of the Institution that the 
honour has been conferred upon one of their _past- fpr ymin who, 
by his distinguished attai ts in the p 
engineering, has already contributed so largely to the dignity and 
importance of the Institution. Lord Armstrong —y been a 
member of the Institution for thirty years, and — the presi- 
dential chair for three years—namely, in 1861 and 1862, and again 
in 1869. In addition to his three presidential addresses, i in each 
of which the then phases of the question of guns and armour 
plates naturally ogcupied a conspicuous place, he also contributed 
the valuable results of his experience and practice in regard to 
hydraulic machinery, in connection with which branch of engineer- 
ing his name has acquired a celebrity rivaling, if not surpassing, 
that due to his achievements in gunnery. 
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RAILWAY MATTERS. 


At the meeting last month of the Master Mechanics’ 
Association, the Hon. Charles D. Kerr, President of the Common 
Council of St. Paul, Min., referred to the great importance of 
railroads in opening up the State of Minnesota, which, young as 
it is, has over 4000 miles of railroad in operation. He stated that 
there were but 39 miles of railroad in theState twenty-two years ago. 


INTELLIGENCE has been received that the Chamber of 
Commerce of Hong Kong has held a special meeting to consider 
the subject of the establishment of a mail service via Canada, and 
has telegraphed to the Chancellor of the Exchequer its strong 
desire to see the proposals of the Canadian Pacific Railway adopted. 
Resolutions of a similar character have been adopted and trans- 
mitted to the Government by the Chambers of Commerce of 
Shanghai, Foochow, Amoy, Robi, and Yokohama. 


Tue Duke of Devonshire having resigned the chair- 
manship of the Furness Railway Company, owing to declining 
health, the directors have unanimously appointed the Marquis of 
Hartington to the position, The duke will retain his seat on the 
board of directors. The Marquis of Hartington is now chairman 
of the directorate of the Barrow Hematite Steel Company, the 
Barrow Shipbuilding Company, and the Furness Railway Company, 
thus being identified with all the large commercial and industrial 
interests of Barrow. 


Art the ordinary monthly meeting of the Council of the 
Railway and Canal Traders’ Association, held on Wednesday, the 
following resolution was unanimously adopted: — “That the 
Council strongly object to the proposed reference of the Railway 
and Canal Traffic Bill to a Select Committee, and they trust that 
the Government, by reasonable concessions to the views expressed 
on behalf of traders and agriculturists on the subjects of undue 
preference to foreign produce and the apaee allowance of 
station terminals, will provide for a discussion of the Bill in Com- 
mittee of the whole House,” 


A soMEWwHart singular occurrence took placeastheCologne 
Berlin express train was derailed near the Malheim Station a few 
days since, and some five or six coaches upset—namely, that in conse- 
quence of the Carpenter brake becoming injured, such an impene- 
trable cloud of dust, enveloping everything, was created by it 
that it was some minutes before the carriages could be distinguished 
in order to release the half-suffocated p gers. No fatal acci- 
dent occurred, but many were slightly injured, amongst them a 
young Englishman whose knees were damaged. It was within an 
ace of being a tremendous collision. 


THE ox wagon is again to the fore in some parts of 
South Africa as a competitor for the carrying trade, Indeed, the 
Colonies and India says :—‘‘1t seems likely to beat the steam 
engine off the road between Port Elizabeth and Graaff-Reinet. 
There are those who will remember it was vaunted asa great stroke 
of policy by the late Mr. Patterson to have obtained two lines out 
from Port Elizabeth ; but every year shows more and more clearly 
that it was a stupendous blunder. And yet in reality the harm 
done is not entirely because Mr. Patterson was mistaken, but partly 
because he is unfortunately dead. He was a man who had large 
ideas and much energy, and, if he had lived, the Graaff-Reinet 
line might not have proved a failure, because he would never have 
rested till he had got it extended westward, Certainly he would 
never have advocated the construction of that line if it was merely 
to run through a desert to Graaff-Reinet and no further.” 


THE excitement in connection with the disallowance by 
the Dominion authorities of the charters passed by the Manitoban 
Legislature for establishing railway communication between Winni- 

and the United States frontier is increasing. The Hon. John 
Norquay, the Premier, in the course of an interview, is represented, 
the Colonies and India says, to have expressed himself as follows :— 
“The railway will be built, no matter what the consequences may 
be. The contractor has everything in readiness to begin operations 
in the coming week. We are not serfs, and will not be found in 
the background in the event of trouble, which I hope will be 
avoided, but not at the expense of the railway project.” The 
Attorney-General is stated to have spoken in a similar strain. The 
Ministerial Press, discussing the Manitoba Railway disallowance 
question, threatens that force will be resorted to to prevent the 
construction of the railway to the United States frontier, and all 
the journals regard the situation as acute. 


Coxcernina the Railway Rates Bill, Mr. Heneage 
asked the First Lord of the Treasury in the House on Thursday, 
what course the Government proposed to take, and whether, con- 
sidering that a similar Bill was fully discussed and read a second 
time in that House last year, and that the present Bill had been sent 
down from the House of Lords, the Government would endeavour to 
obtain the second reading at an early date in order that it might 
be sent to a Select Committee with a view to its becoming law 
during the present session. Mr. W. H. Smith said if the House 
would accept the suggestion of the right hon. gentleman to read 
the Railway Rates Bill a second time, and refer it to a Select 
Committee with a view to its becoming law this session, he should 
be glad to do all in his power to afford facilities for the purpose. 
Mr. Mundella doubted whether it would be satisfactory to refer so 
important a measure to a Select Committee in the month of July. 
He for one would be unwilling to serve on a committee appointed 
at such atime. Mr. W. H. Smith said that if the House desired 
that the course suggested in the question should be taken he would 
be glad to facilitate it. Of course, if the right hon. gentleman, 
who had special knowledge of the subject desired to delay the pro- 
gress of the measure, he could op the course which was sug- 
—— Mr. Mundella disclaimed any desire to delay the Bill. 

e thought the House knew something about the interest which 
he took in the measure, and desired that the House should get on 
with it, but believed that the course proposed would prevent the 
due discussion of it, 


Tue Russian Oficial Messenger, speaking of the works 
on the Transcaspian line, says:—‘‘ In 1886, the Transcaspian Rail- 
way line commenced upon the eastern shore of Gulf Mikhailovsky, 
at the station of Mikhailovskoe-Turkmenskoe. The shallowness of 
this gulf made it accessible only to vessels with a very small 
draught of water, and the sinuosities of a canal 40 versts long, 
marked out by a double row of stakes, was a serious obstacle to 
navigation. As a rule, the passengers were obliged to get out of 
the train at Krasnovodsk atu on board a small vessel, which 
could only travel by daylight, all this causing a great loss of time 
and considerable expense. In order to facilitate communications 
with the Transcaspian Province, it therefore became necessary to 
prolong the railway line to a point along the coast which could be 
reached by vessels with a p eves draught of water. The Bay of 
Krasnovodsk answered these requirements, but the road leading to 
it was some distance from Mikhailovskoe, and very hilly, so that a 
railway in this direction would have been very dear. The result 
of an exploration made by the order of General Annenkoff went to 
show that in the vicinity of the island of Uzun-Ada, upon the route 
leading to the Bay of Mikhailovsky, there was a bay which, with a 
very slight outlay for dredging, would answer all purposes. The 
work was soon effected, and a small town named Uzun-Ada has 
already been built upon the southern coast of the Dardja Peninsula. 
This has already proved of considerable service, in that it has 
enabled the engineers to receive from Astrachan, without break of 
bulk, all the materials uired for the construction of the Amu- 
Daria line. As the canal leading to Uzun-Ada is very narrow and 
sinuous, it has been marked out with a double row of. posts, to 
which are attached lanterns lighted with photogene. The whole 
Transcaspian line, from the station of Uzun-Ada to the Amu-Daria, 
has a total length of 1011 versts, of which 794 were constructed in 
a little more than a year. All the materials were brought down 
the Volga from Astrachan. At present the regular trains run upon 
the new line twice a week.” 








NOTES AND MEMORANDA. 


A sUBSTANCE resembling ivory, of creamy whiteness 
and great hardness, is made from good potatoes washed in diluted 
sulphuric acid, then boiled in the same solution until they become 
solid and dense. They are then washed free from the acid and 
slowly dried. This ivory can be dyed and turned and made useful 
in many ways. The artificial ivory that will receive and retain a 
polish has not, however, yet made its appearance, 


Durine the cutting of peat in a moss at Vevang, near 
the town of Christiansund, in the north-west of Norway, the work- 
men recently dug out a log of oak over 12ft. in length, and about 
4ft. in diameter, It was found at a depth of 9ft. The trunk and 
root of a great oak-tree were unearthed in the same moss some 
years ago, so we may conclude that there was once an oak forest on 
this spot. The remains of the oak were found below a layer in the 
bog in which remains of firs are often found. 


Tue mean daily motion of the air at Greenwich in 
1886 was 291 miles, being seven miles above the average of the 
preceding nineteen years. The greatest daily motion was 857 
miles on December 8th, and the least, fifty-six miles, on October 
8th. The recorded pressures in 1886, exceeding 20]b. on the 
square foot, were 27°61b, on March 31st, and 23°51b. on December 
9th. During the year 1886 Osler’s anemometer showed an excess 
of about seventeen revolutions of the vane in the positive direction 
N., E., 8., W., N., excluding the turnings which are evidently 
accidental. 

Ir frequently causes much trouble, indeed, in some cases 
defies all efforts to free iron from ingrained rust, but according to 
a German paper the thorough cleansing of it may easily be effected 
by immersing the article in a nearly saturated solution of chloride 
of tin, even if much eaten into. e duration of the immersion 
will depend upon the thicker or thinner film of rust ; in most cases, 
however, twelve to twenty-four hours will suffice. The solution of 
chloride of tin must not contain too great an excess of acid, other- 
wise it will attack the iron itself. After the articles have been 
removed from the bath, they should first be washed in water and 
then with ammonia, and be dried as quickly as possible. Articles 
treated in this manner assume the appearance cf dead silver. 


In some researches on the heating and cooling of cast 
steel, by Osmond, the phenomena which accompany the heating 
and cooling of cast steel were investigated by means of a thermo- 
electric couple connected with an aperiodicgalvanometer. Barrett 
observed that when a bar of hard iron is cooled from a white heat 
there is a sudden development of heat at dull redness, and the 
magnetic properties of the iron changeabruptly. He distinguished 
this phenomenon by the name recalescence. Chatelier and Pinchon 
found that at abont 700 deg. a molecular modification of pure iron 
is formed. The author's experiments show that as the proportion 
of carbon increases from 0°16 to 1°25 per cent. the temperature at 
which the molecular alteration takes place falls, whilst the point of 
recalescence rises, until in hard steel the two points coincide. 


Pror. CurisTENSEN, of Copenhagen, has recently made 
a redetermination of the atomic weight of fluorine, with, says Vature, 
the satisfactory result that this element is to be added to the already 
large list of those whose atomic weights are whole numbers and 
simple multiples of that of hydrogen. The determination was based 
upon the analysis of a double fluoride of ammonia and manganese, 
4NH,F . Mn,}6, the extreme precautions displayed in the prepara- 
tion and purification of which show the peculiar difficulties attend- 
ing work upon this singular element. It is very interesting to read 
of the filtrations through platinum gauze placed in gutta-percha 
funnels, of the drying of the beautifully-crystalline red salt spread 
out upon wide expanses of platinum-foil, and of the skilful manner 
in which all traces of silicon were eventually eliminated. The results 
of the numerous analyses show that, if Stas’s value for oxygen be 
taken as the standard. the atomic weight of fluorine is 18°94, Sut if, 
as Mendelejeff concludes, oxygen be 16, then the atomic weight of 
fluorine becomes 18°99, or, in round numbers, 19-0. 


Tue New York Commercial News describes two wine 
casks that are made from wood more than 1600 years old, to be 
seen in the cellars at 20, Dey-street, of Reichardt and Dietz, that 
were landedat Jersey City from the Rotterdam steamship Schiedam. 
They were made in Mainz, Germany. ‘‘It appears that the wood 
of which the casks in question are made was formerly part of the 
foundation piles of a bridge that was built over the river Rhine at 
Mainz, under Trajanus 99 to 117 and Maximus 235 to 238 years after 
Christ. The bridge was in later centuries destroyed by fire and all 
traces of it were lost until 1881, when excavations were made in the 
bed of the Rhine for the foundations of the present stone bridge 
between Mainz and Kastel. Then these ancient timbers were 
brought to light. It is probable that more than 2000 years have 
elapsed since the wood formed part of trees that reflected the sun- 
shine and drank in the morning and evening dews of the old time 
world.” Mr. Reichardt was in Europe last year, and made it a 
special point to secure some of these ancient timbers. They are 
ornamented with figurative carvings and with busts of the two 
Roman Emperors named—copied from ancient coins now in the 
museum at Mainz. 


At the last meeting of the Physical Society Prof. W. 
E. Ayrton, F.R.S., and Prof. J. Perry, F.R.S. read a note on 
‘*Magnetic Resistance.” In the spring of 1886 the authors made 
experiments on the magnetic induction through horse-shoe electro- 
magnets when excited by constant currents. The inductions 
through different armatures and air were also measured. 
The results show that for small exciting powers, the law of parallel 
resistances is true for magnetisms, taking leakage into account. 
From experiments made with two electro-magnets the poles of 
which were placed at different distances apart, the authors conclude 
that the magnetic resistance of air is proportioned to length, or to 
length plus a constant. A note on “ Magnetic Resistance” was read 
before the Society on the 12th March, 1887, by the same authors, 
describing experiments on two iron rings, one whole and the other 
divided by a radial saw cut. Since then the experiments have 
been repeated with great care by Col. Swinton and Mr. Sorénson, of 
the Central Institution. The resulting curves agree with those 
previously obtained. On measuring the air space it was found con- 
siderably less than estimated, and the magnetic resistance of air 
relative to iron—assuming no surface resistance—comes about 
1500. Experiments made with different air spaces together with the 
above seem to show a considerable surface resistance. 


In an article on “ Products from the Cowle’s Electrical 
Furnace,” by C. F. Mabery—Amer. Chem. J.—it is stated that 
during the reduction of corundum a not inconsiderable amount of 
aluminium is volatilised, but this is prevented to a considerable 
extent by conducting the reduction in presence of heavy metals, 
such as copper, iron, or tin. The slag produced is principally an 
aluminate of calcium, formed from the lime used in preparing the 
charcoal lining of the furnace. The copper aluminium alloys con- 
tain ;% per cent. of crystallised silicon, and also calcium up to 
3 per cent. Iron cannot be made to alloy with as large a proportion 
of aluminium as copper, usually the alloy contains only between 
6 per cent. and 10 per cent., with 2°5 per cent. of silicon and 2°5 per 
cent. to 3:7 per cent. of carbon. Such alloys possess valuable 
properties for foundry purposes, and are available for introducing 
aluminium into steel. Sand is readily reduced, and copper will 
dissolve the silicon to: the extent of 14 per cent.; the addition of 
small quantities of silicon increases the tensile strength of certain 
metals; thus the tensile strength of aluminium bronze—100,0001b. 
to the square inch—is increased to 120,000]b. by the addition of 
4 per cent. of silicon. When silica’ alone is reduced an amor- 
phous greenish substance is found between the silicon and the 
silica ; it is difficult to obtain pure, but from its mode of formation, 
properties, and the results of its analysis, is evidently silicon 
‘renoxide, 





MISCELLANEA. 


Tris stated that the number of passengers carried by 
the 777 omnibuses of the London General Omnibus Company 
during the fortnight ending 26th ult. was 4,476,414. 


WE learn that Mr. Adolphe Greiner, chief engineer and 
manager of the steel works of the John Cockerill Company, has been 


appointed director-general of the company, in place of Baron 
Sadoine. 


In our notice on the 17th ult. of the launch of the 
s.s. Emden, we omitted to mention the fact that the Lancaster 
spiral pistons are working in the engines a brief description of 
which we gave, 


Durine June, 17 vessels, of an aggregate of 16,725 tons 
were launched from the Clyde shipyards as compared with 19 
vessels of 17,073 in the same month of 1886. The output of the 
six months has been 87,296 tons, against 82,598 in the first half of 
last year, and 98,425 in 1885, 


Tue City and Guilds of London Institute will have a 
students’ conversazione on Friday next, commencing at seven 
o'clock. Professor Ayrton will open with a lecture on ‘‘Church 
Bells,” after which a concert will be given, the programme of 
which is of a promising character. 


Consut Dupuis, of Teneriffe, states that he is constantly 
receiving inquiries from English merchants for the names of agents 
for their machines and tools, but that there is scarcely any sale for 
machinery there. Agricultural machinery is almost unknown, and 
there are no imports of engines or machine tools, 


Messrs. Geo. ADAMS AND Sons, of the Mars Ironworks, 
Wolverhampton, have just —— the almost new plant 
formerly owned by the Imperial Galvanised Iron Company, Wolver- 
hampton. The plant has been removed to the Mars Ironworks, 
where it has been erected, and will be used in extending produc- 
tion. The firm report themselves busy. 


WE regret to have to announce thedeath of Commissary- 
General R. M. Gardiner, which occurred on the 4th inst., at his 
residence, 53, Comeragh-road, West Kensington, after a short 
illness, For the past eleven years he held the appointment of 
managing director to the Cotton Powder Company, to the entire 
satisfaction of the directors and shareholders. 


One hundred and eighty-six new companies with limited 
liability were registered in the month of June, representing a 
nominal capital of nearly £22,000,000 sterling. The largest is the 
Mexican Land Mortgage Company, with a capital of £3,000,000 ; 
and among the smallest is the ‘‘ Amalgamated Company of Show- 
men and Amusement Caterers,” with a capital of £2000.” 


THE announcement of the melancholy death by suicide 
of Mr. John Turton, of Bolton, assistant inspector of mines under 
Mr. Joseph Dickinson, will be received with general regret through- 
out Lancashire. Mr. Turton had been suffering from overstrain, 
and had gone to Scotland for rest and change, but without bene- 
ficial effect, and on Monday committed suicide by cutting his throat. 


THE Providence Ironworks, Spon-lane, West Bromwich, 
which has been standing for some time, has now been purchased by 
Mr. Albert Wood, of the Globe Ironworks, Walsall, and will be 
re-started on the manufacture of hoops, bars, and channel iron. 
Employment will now be found for some of the numerous hands 
who have been turned adrift by the stoppage of the Bromford 
Works. It would be well, too, if some of the idle sheet mills in 
the district were to be set going. 


Mr. Tuomas ALEXANDER, C.E., has just been appointed 
to the Professorship of Engineering in Dublin University. About 
the end of last year Mr. Alexander returned home from Japan, 
where he held the Professorship of Engineering in the Imperial 
College of Engineering, Tokio. Vhile in Japan he published, con- 
jointly with his former colleague, Mr. Arthur W. Thomson, B.Sc., 
a valuable work on ‘‘ Applied Mechanics,” as well as several other 
papers of importance on technical matters, 


THE genius that can spin a cotton or a woollen cop on 
a bare spindle that will weave from the inside, that is, similar to 
what is used on a carpet loom and on the Lyall loom, according to 
Wade's Fibre and Fabric, will earn a fortune. This has not been 
accomplished on fine yarn with a loom running at a high rate of 
speed. We believe that a cop can be wound by hand that will 
weave in this way. It requires a rapid vibration while winding on 
to prevent the yarn from sloughing off in a tangled mass when 
weaving. With this fact before us, it would seem that some genius 
—S be able to produce the motions that will produce the cop 
wanted, 


THE Westinghouse Electric Company is meeting, it is 
stated, with an enormous demand for their alternating system for 
central station work. The American Electrical World says, the shops 
employ about 1200 men, and are working a night gang, while the 
lamp factory is claimed to be the largest in the United States. 
They have now over forty stations under construction or in opera- 
tion. Recent contracts have been made in Pittsfield and Spring- 
field, Mass.; Hartford, Conn.; Denver, Colorado Springs and 
Ouray, Col.; St. Louis, Mo.; Cornwall, Canada; Littleton, N.H.; 
Portland, Me.; Morristown, N.J.; Staten Island, N.Y.; Galveston, 
Tex., and Charleston, W. Va. 


Mr. Tuos. Hawxstey has conferred with the Dundee 
Water Commissioners, in connection with the proposal to duplicate 
the Lintrathen main pipe between Shanzie and Pitnappie, and given 
his opinion in favour of the proposal, and strongly recommended 
the Commissioners also to continue the second pipe from Shanzie 
to the reservoir, as this would put 15,000,000 gallons of water at 
their command, in place of from 10,000,000 gallons to 10,500,000 
gallons, and would, besides, completely guard the town from the 
effects of bursts. The estimated cost of duplication as proposed is 
£38,000, and the addition recommended by Mr. Hawksley would, 
it is calculated, amount to about £18,000. 


THE next conference of the Associated Iron and Steel 
Workers of Great Britain is fixed to be held at Sheffield, beginning 
on Bank Holiday, August 1. Each ironworking district is again to 
be represented at Sheffield, as at the Manchester conference. It is 
expected that a return will be made to the conference of over 4000 
members. The central offices are to be at Darlington, and efforts 
will be made to secure early representation of the operatives in 
Parliament. Mr. E. Trow, of Darlington, is the honorary secretary. 
The Northern Association, of which Mr. Shaw is president, num- 
bers several thousand members, so that.the steel and iron workers 
are becoming numerically influential. The conference expenses 
are to be paid by a levy of 6d. each member. 


A LEADING feature in the Jubilee illuminations at 
Lincoln was the exhibition of the electric light on the Rood Tower 
of the cathedral, the success of which was due to Messrs. Robey 
and Co. The decision to light the cathedral with this brilliant 
light was only arrived at on Monday night, the 13th ult., and the 
work was commenced on the following morning. Thirty-two are 
lights were provided, twenty-eight surrounding the parapet, and 
one surmounting each of the pinnacles. Each light was of 2000- 
candle power, so that the aggregate was 64,000-candle power, an 
illumination such as has not before been seen in this county. To 
supply the requisite motive-power, a Robey-fixed engine, develop- 
ing 60-horse power, was utilised and attached to a powerful 
dynamo. We learn that the electric display on the cathedral tower 
was observed at Boston, Peterborough, and Ely on the south, and 
Doncaster and York on the North, also far into the Midland 
counties, It was described by those who saw it a few miles from 
Lincoln ag a squate maks of whité, glowing flame. 
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THE GLOBE QUARTZ CRUSHING MILL 


THE GLOBE MILL COMPANY, LONDON, ENGINEERS. 
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THE GLOBE QUARTZ CRUSHING MILL. 


THE mill illustrated by the accompanying engravings is made 
by the Globe Mill Company, London, for pulverising hard sub- 
stances, such as quartz, slag, phosphatic ‘rocks. 
The mill is made under Thompson’s patent, and 
in its earlier form was illustrated and described 
at length in THE ENGINEER. Since that time 
various improvements have been made, and 
extended experience has given the makers valuable 
information relating to the materials best suited 
to the ball and the ball path, and to the arrange- 
ment of the discs which carry the ball round by 
frictional grip. 

The company has now two mills fixed in its 
premises at Bermondsey, one for working dry, 
and the other for working wet. The latter 
we have seen in operation, pulverising Indian 
quartz, containing an unworkable quantity of gold, 
and producing a quartz sand, mixed with a consi- 
derable quantity of alluvial discolouring material ; o_ 
and we have also seen it at work pulverising small = 
flints, chiefly rounded and water-worn, and much in 
the condition of a quantity of material taken from 
the Greenwich beds. Before passing into the Globe 
mill, the materials are reduced by a stone breaker, 
ro that the maximum size is that of a walnut. 
As it leaves the stone breaker, there is necessarily 
a large quantity of much smaller size ; and with 
friable material, even though it may be hard, there 
is a good deal that is approaching fineness. This 
is, of course, always the case with any materials 
that have to be crushed, especially, perhaps, the 
Canadian and other phosphatic ures, which are so 
largely ground for the manufacture of artificial 
manure. 

The mill we illustrate above is a new design, 
end in some respects differs from that now at 
work on the materials above-mentioned. At 
Fig. 1 is shown a pair of mills on one stand, one 
being shown in end elevation and one in trans- 
verse section, and Fig. 2 is a side elevation. This 
mill is arranged to work dry. e crushing ball 
B is carried round upon the circular path P by 
the elastic grip of the curved discs D, the elastic 
grip being obtained by an elastic cushion between 
the dises D, and consisting of flat discs of rubber 
and plate iron. The grip is adjusted by the bolts 
s and the central screw upon the main spindle. 
The material to be crushed is fed into the hopper, 
and falls from this to the tray beneath it, which 
receives a jogging motion from the little crank 
pin G, driven by bevel gear. From this it falls 
into the mill, the quantity being adjusted by the 
inclination given to the tray. Air is admitted at 
the two entrances M, and the ground materials 
are carried away from the trunks X X by means of 
an exhaust fan situated on a depositing chamber 
to which the mill is connected, the material re- 
maining in the mill until it is sufficiently ground 
to be carried by the exhaust current. 

The mil] at work on the materials named differs 
from that illustrated in that there is a bearing on 
both sides of the discs D, and that instead of 
working dry, and carrying the ground materials 
away by an exhaust air current, the material 
is carried away by a current of water, which 
entering the machine at the upper part, passes 
away through covers at the lower part, which are 
in part made of brass wire gauze supported by per- 
forated iron plates. The water also enters round the bearings, 
the primary object being to prevent the grit finding its 
way into them. The gauze on the mill at work is of what 
is called 60 meshes to the inch, and is 60 meshes in one direction 
to about 42 meshes in the other, so that the apertures per square 








inch are about 2520 per inch. 
the mill pulverised and 

about 1500 lb. to 1900 lb. per hour. 
used with a mesh of 60 by 60, and still finer gauze has also 
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TURNER'S LIGHT BALING AND F.NISHING PRESS. 


been used for crushing the tailings from stamp mills, some 
of this with gauze 120 mesh. The flints are much tougher and 


stronger than the Indian quartz, and the quantity 


was necessarily much less ; but although not measured precisely, 
it was estimated to be at about half the above rates. The mill 
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1 through this gauze at the rate of 
Other gauze has been 
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is driven by two light cotton belts din. wide, at about 350 revo- 
lutions per minute, the path being 2ft. 6in, diameter. The 
power required was not taken. It was driven by a rather old 
12-horse power nominal portable, which did not appear to be doing 


more than 10-horse work. At the time of our 
visit, when the mill was running on the flints, the 
feed tray was dropped too low and the mill was 
choked, and hence it became necessary to stop it 
and clean it out. This operation takes some time, 
and shows the value of the new arrangement seen 
above, in which the discs are overhung, and the 
interior is readily accessible by the outer cover C. 
The new arrangement recommends itself in many 
ways, and those interested in the reduction of 
quartz and other hard materials will be repaid by 
a visit to the Globe Company's premises. 








TURNER’S COMBINED LIGHT BALING 
AND FINISHING PRESS. 


THE system of @ light first press, and a special 
and more powerful finishing press, is very common 
in India. The press illustrated is made to combine 
the two, the various operations of each process being 
independent of the other. A capability of turning 
out more bales per hour than any system at present 
in use is claimed for this press. If the whole opera- 
tion of pressing and finishing the bale is done in 
one press with one box, much time is lost in waiting 
for the bale to be lashed and the rams run down 
before the single box can be filled, but in the press 
illustrated any of these operations, being indepen- 
dent of the others, may be carried out simultane- 
ously, thus saving much time. It is made as a 
double press, with one fixed long box, in which the 
first pressure is given to the bale, and two revolving 
top boxes, which transfer the lightly pressed bale 
from the light press to the finisher, where the final 
pressure is given. In working, the long box is filled 
through the top of the press, which is made hollow 
for the purpose, the false top with its lashing plate 
is then turned into its place, covering the aperture 
in the press top, and the ram being rapidly run 
up level with the top revolving box, the material is 
partly pressed, the bottom lashing plate being held 
in position by four catches, or the bale may be 
secured by being loosely lashed. The top box, with 
the bale, is then revolved until it is under the 
finishing press, which has a much larger and more 
powerful cylinder, where the bale is finally pressed 
to its complete density; and the box doors being 
now opened, the bale is banded and turned out 
finished. During these operations the light press is 
again being filled, and the material in the box 
pressed, and by the time the first ba'e is turned out 
of the finisher, another lightly pressed bale is ready 
for the final pressure. The fixed box is of cast iron, 
and has no working parts except the bottom door 
but the top revolving boxes are built up entirel 
of wrought iron and steel plates and bars, and all 
the working parts are of steel. These boxes revolve 
on steel balls, which run in a steel-faced race, 
attached to the centre column of the press. The 
cylinders ‘are of cast steel, with steel glands and 
cold blast cast iron turned and polished rams. With 
proper working it is stated that this press should 
make thirty-five bales of cotton of 4C0 lb. each, per 
hour, and as the bales are held in the box under 
the final pressure they assume a very nearly square 
form, and the freight measurement is of course proportional to 
the density obtained, and is, we are informed, superior to that 
from presses on other systems. The engraving does not show 
the combined press in detail, but its detail arrangement will be 
readily understood, 
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PROSSER’S TRAM RAIL 


Fig 1 
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PROSSER’S TRAM RAIL CLEARER. 





Durine the last few years a number of inventions have been 
tried for clearing dirt from the grooves of tram rails. At the 
present time the universal practice is to employ men, who scoop 
the dirt from the rails and deposit it into carts. Most of the 


car, and they threw the refuse on one side, and this so ineffec- 
tually that no tramway company has been able to adopt them, 


PROSSER’S TRAM 


Mr. Jno. Prosser, of Bury-street, London, has for some time 
been engaged in making an efficient machine which should 
combine all the advantages of manual labour with increased 
speed and economy. An experimental machine has been run 
over 200 miles with such success that the North Metropolitan 
Tramway Company has had one built to its order. The tram 
rail clearer as illustrated fulfils other duties than that of clearing 
the tram rails. It salts, sands, or gravels the permanent way, 
and waters the lines, as desired. Being automatic, it only re- 
quires a driver. It clears the lines and loads up all the refuse it 
displaces at the rate of eight miles per hour, leaving no deposit 
behind, as at present. In the perspective H shows the position 
of the mud carriers, which revolve on an upper drum and carry 
the mud up the shoot Q, depositing it into the centre of the 
vehicle. R is the gear for regulating the carriers; by this they 
can be made to cut deeper or shallower as may be required. U 
is the cover of the driving gear, R R! shows the water or brine 
tanks, 8S the outlet for same. The first tank can be used to 
lay the dust in dry weather, and the second to water the lines 
when the machine has cleared them. CC shows two steel 
ploughs, which can be regulated by a lever under the control of 
the driver. They are intended only to be used for snow, ice, or 
hard mud, which they displace and assist the carriers to remove. 
E shows the &pring of the ploughs. . The whole gearing can be 
thrown out of motion by a clutch when the cart is loaded, and 
it then travels like an ordinary trolley. Referring to the 
engravings Figs. 1, 2, and 3, CC are the scrapers attached to 
springy plates D D, so that they can yield when striking against, 
say, a stone firmly fixed in the groove of the rail ; these plates 
are attached to rods E E, and can be lifted by foot levers F F 
when not required for use, the levers being held by the pawls 
G for that purpose. H His a series of brushes in an 
endless manner round four sprocket or chain wheels II I I’, 
two of which II are near the rails, and capable of being de- 
pressed into contact by means of the capstan head J working 
upon the screw arm K, the crosshead L of which has the rollers 
II by blocks M M attached thereto. The other rollers I! I’ are 
within a casing N, the ends of which form part of a receptacle 
P, into which the dirt when lifted by the brushes falls after 


RAIL CLEANER.—PERSPECTIVE VIEW. 





travelling up the incline plates Q Q, from which receptacle the 







dirt can be permitted to fall by moving sliding doors. RR are 


| water tanks, one at each end of the vehicle, and S S are pipes lead- 


ing therefrom for furnishing water, or it may be brine in frosty 
weather, for moistening the dirt, to facilitate a more easy action 
of the brushes. The pipes SS by having a branch connected to 


, them may be used for watering the track on which the horses 
appliances hitherto introduced have been connected to the tram | 
|and the spur wheels V V fitted loosely on the axles W W, but 


travel. Motion is given to the brushes by means of a strap 


capable of being put in motion therewith by the clutch and 


lever X. This spur gearing is arranged at opposite corners, as 
seen more particularly at Fig. 2, so;that motion is given to the 
brushes from the direction of travel, the driver having the 
appliances at that end under his command. 








COSGROVE’S UNIVERSAL VICE CHUCK. 


THE especial advantage claimed for this tool, which has been 
recently introduced by Messrs. Pedrick and Ayer, of Philadelphia, 








is its great range of positions. It is adapted to swing from a hori- 
zontal to a vertical position, or to stand at any angle between the 


two, the graduated plate shown at the very bottom of the engrav- 
ing serving for setting it at any desired angle horizontally, while 
it can be set at any angle in a vertical plane by means of the 
trunnion graduated arc, being clamped fi om setting by the two 
nuts, one of which is shown in the cut. This construction, it is not 
unr laimed, greatly facilitates the milling or planing of 
pieces at an angle. 











FORDSMITH’S SHAFTING BEARINGS. 


THE accompanying engravings illustrate bearings for shafting 
both for pedestal and hanger brackets or supports. From these 
it will be seen that the bearing is free to move to the position 
required by the shafting, and that this is obtained without 
costly fitting and with easy adjustment. The bearing has a 
spherical bottom resting on three small surfaces, which cause 
the bearing to rest evenly, and allows it to adjust itself freely 
in all directions to the shaft. In our engravings Fig. 1 is aside 





view of a hanger bracket, Fig. 2 a front view of its lower part 
with the bearing and hanging oil tray, and Fig. 3 is the central 
cover. In Figs. 4, 5, and 6, are perspective views of the several 
parts of the bearing. Fig. 6 shows the bearing with the 
spherical bottom, and as it is cast, except that a spindle is 
shown init. In casting this the small slots separating the small 
caps from the lower part of the bearing are cast in with a piece 
left at each slot, and these are afterwards split open. There is 





only one holding-down bolt, and this has no tendency to draw 
the bearing from any position that the shaft gives it, one side of 
the bearing being held by the lip—see Fig. 4—cast upon the 
pedestal of either form. The upper part of the bearing is held 
by four small bolts and nuts, and the greater part of the cover, 
Fig. 5, is a light casting only placed over the journal without 
fastenings as a protection from dirt. The bearings and hangers 
are made by Mr. Herbert Fordsmith, and are very simple in 
design. 








THE SCHOOL OF ELECTRICAL ENGINEERING.—A very successful 
conversazione was given by Mr. W. Lant Carpenter, F.C.S,, and Mr. 
Leon Drugman in the rooms of the School of Electrical Engineerin 

on the Ist instant. Large numbers of leaders in the electrical on 
scientific world were present, and were much interested, and many 
much rised at the comprehensive plant and apparatus in use in 
the school for the thorough teaching of the theory and applied 
theory in electric lighting, telegraphy, and cable work, and including 
several dynamo machines, steam engine, gas engine, arc and other 
lamps, all kinds of measuring, transmitting, and recording appara- 
tus, an artificial ocean cable and its costly connected apparatus and 





other telegraphic specialities, 











28 





THE ENGINEER. 


JuLY 8, 1887. 








THE USE AND CARE OF CHAINS FOR LIFTING 
AND HAULING.' 


By Henry Apams, M. Inst. C.E. 


Cuarns for lifting and hauling may be divided into two classes— 
those with oval welded links and those composed of flat plates or 
bars connected by pins; the former are generally known as “‘short 
linked crane chains,” and the latter as “‘pitched chains.” In 
*‘eommon” oval link chains the links are e long to reduce the 
cost; fewer of them go to the fathom or ton, and therefore the 
labour upon them is cheaper for a given quantity of length or 
weight. For lifting or hauling p these links would require 
an enlarged sheave or drum to avoid risk of fracture by bendi 
on the curve. But they have a more serious defect. The sides o 
the links are straight, and when a jerk occurs upon such a chain 
sustaining a load, there is considerable rigidity, so that the load 
is restricted in its movement, and hence the tensile stress is 
greatly increased. A short link chain, on the other hand, has 
the links well rounded, so that when the load surges each one acts 
as aspring and yields a trifle. The proportions adopted in the 
best practice are, for the extreme length and breadth, 43 and 3} 
times, respectively, the diameter of the iron of which the link is 
made. Fig. 1 shows the elevation of such a link, there being 
exactly eight to the foot of a jin. chain. The alteration of the 
shape in yielding is shown most strikingly in the lengthening pro- 
duced by a breaking strain. Fig. 2 shows a foot length of a }3in. 
chain before testing, and Fig. 3 the same piege after testing until 
fracture takes place. This example is taken from one of the pieces 
of chain lying on the table, and is an illustration also of how ,4in. 
chains are supplied—viz., y,in. larger, to ensure their standing the 
contract test. Further ce will be made to this presently. 
Fig. 4 shows a single link of the chain before and after testing. 
These are the shortest links, for the diameter of the iron, that can 
be conveniently manufactured, and they can only be made this 
size by adding one at the time on to the end of the part previously 
made. When it is desired to join two pieces, a longer link has to 
be put in on account of the want of room to weld up the end, 
because the link being welded has two others in it instead of one, 
as in making a new chain. 
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cast solid on the cylinder. A better plan, which is sometimes 
adopted, is to make this a se te piece bolted on as in Fig. 10, 
because in driving the cross pin to hold the chain the holes are fre- 
quently burst, and then an awkward patch has to be made, instead 
of simply renewing the cup. Figs. 11 and 12 show adjustable and 
non-adjustable fastenings, which are sometimes adopted for chains. 

It may be instructive to note the old and modern forms of 

hooks and shackles. The old forms frequently broke by the 
straightening of the excessive curves; the modern forms, 
having the material disposed more in the direction of the 
stress, stand very much better, though they are perhaps not so 
artistic to a non-technical observer. reason of the long shank 
to the hook in Fig. 8 is to allow of a man ping it and hooking 
it on to the bale of a coal tub without hp of getting his han 
inched by a sudden movement of the crane. 
Any horizontal portion of a chain should be supported at intervals 
of Sft. or 10ft., to prevent undue strain from the sagging, and 
when on the ground, as underneath a horizontal cylinder, planks 
should be laid lengthwise—i.e., with the grain running in the direc- 
tion of the moving chain. Brick and stone, ora sheave set fast, 
play dreadful havoc with a chain; but fortunately, the wear being 
outside the links, their brightness quickly attracts attention. 
When more than one sheave is placed upon the end of an upright 
or inclined cylinder, chain-boxes should be provided, with sheet 
iron partitions between the sheaves to —S chain from getting 
entangled when slack; but prevention being better than cure, 
whenever it is possible to avoid slack chain it should be done. To 
do this, the ped ww should be placed as near the top of a crane 
or hoist as may be practicable. In the case of a crane this also 
prevents the unloaded chain from running up to the jib head and 
jambing fast if it should be accidentally let go. 

So far the remarks have applied to chains used simply for trans- 
mitting power from end to end ; but there are other cases in which 
similar chains are used for communicating power at intermediate 
points,—for instance, upon cupped turning drums for swinging 
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cranes, and toa smaller extent upon cupped drums for capstans, 


| gate engines, hydraulic engines, and hand-power cranes, under 


Mr. Westmacott’s patent. The groove of the turning drums con- 


| tains a series of recesses exactly as they would be formed if the 
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It is most important to have the welds sound, and the chief | chain were pressed into a mass of putty or soft gutta-percha laid 
difficulty in getting trustworthy chains arises from the numerous | in the groove. These recesses are cast with the drum or sheave, 


obstacles there are to producing sound welds. There are two 
modes of performing the operation, “hammer welding” and 
“ dolly welding ;” in the former the hammer alone is used to close 
up the joint and keep the shape accurate, while in the latter steel 
dies are used for the purpose. In dolly welding the link has a better 
argeemnes but it is often imperfect in the interior. In hammer 
welding the joint is rougher in appearance, although the junction 
between the surfaces is generally more complete owing to the more 
ect hammering which it receives. The weld in this case in 
mdon work is dressed off with a file while hot, and the marks left 
by it may usually be seen. A curious fact in connection with these 
chains is that unless very great care be taken in the manufacture 
they get a twist in them which is extremely detrimental to their 
use and maintenance. No difference can be detected in the 
individual links to account for this, but on looking along the chain 
when freely suspended, a gradual twist may be observed, in 
exteme cases as much as one revolution in 20ft. To obviate this 
result it is said that the chain makers, whose chains are liable to be 
thus afflicted, weld alternately with their right and left hand, to 
counteract the tendency. Great care must always be taken in 
reeving a chain round cylinders and over sheaves, to keep it free 
from twist, and, should it accidentally get twisted in use, to take 
the twist out again. Attempts have been made by workmen to 
correct a twisted chain by cutting it in halves and reversing one 
of the pieces, but as the twist remains either right or left-handed, 
as the case may be, in both pieces, whichever way they are placed, 
the operation can convey no possible benefit. 

The sheaves for guiding the chains are formed either with a 
circular groove as in Fig. 5, or with a shaped groove as in Fig. 6. 
For a jib head, where the crane hook may run up and strike the 
sheave, the shaped groove with the outer rim turned off as Fig. 7 
is found to stand best and to prevent the chain from twisting. 
Cylinder and ram ends mostly have sheaves of the first pattern, 
which may be looked upon as the general type. The diameter of 
the sheave should not be less than thirty times the diameter of the 
chain iron. The loose end of a chain should have a strong and 
compatt swivel, so that goods lifted by it if turned round should 
not twist the chain. This may either be made as part of the hook 
or in a separate piece. In coal cranes, where we may lool: for the 
best practice because of the nature of the work and the number of 
lives at stake, the arrangement shown in Fig. 8 is adopted when 
the jib head is high enough to allow the requisite length. 

For ordinary crane chains, jigger hoists, and loose leads, it is 
usual to have an oval counterweight upon the end of the chain to 
overhaul it when no load is hanging therefrom ; but in coal cranes 
this is not admissible, and hence the further advantage of the 
accessories to the hook by reason of their weight. A small 
cylinder and piston, something like a Duckham weighing machine, 
but working with an air cushion, was invented by Meredith Jones, 
and modified by the author, for taking the place of the counter- 
weight on cranes, to prevent the snapping of chains by sudden 
jerks. This worked well, but being applied to a coal crane was 
objected to by the ‘‘coalies,” and had to be discarded ; for ordinary 
cranes or hoists nothing could be better. A method applicable to 
all chains in hydraulic machinery would be to interpose a draw-bar 
with a strong spiral spring or other elastic medium between the 
fast end of the chain and the lug or bracket on the cylinder to 
which it is usually fixed. This lug is generally made as in Fig. 9, 





1 A paper read before the Civil and Mechanical Engineers’ Socicty. 


and any movement of the chain therefore compels a similar move- 
ment of the sheave. This arrangement enables the crane to turn 
through more than one revolution if required ; in cranes a 
pitched chain is used in the same way. When less than a revolu- 
tion is sufficient an ordinary plain groove is used, with a cross-pin 
through it to hold the chain at one point, and a modification of 
this is sometimes used with a spiral groove, so as to get more 
than a revolution without using a cupped drum. Other cranes are 
turned by toothed gearing instead of a chain, but this is not a 
desirable method in quick working. When the oat drum is 
attached to the driving gear, as in the patent just referred to, the 
chain is kept in contact with it by means of a small grooved roller 
behind, and the cupped drum is made of chilled cast iron to prevent 
the excessive wear which would otherwise take place. It was at 
one time thought that this arrangement would have a wide adop- 
tion, but in practice it was found that, with a chain proportioned 
to the load in the usual manner, the stretching and alteration of 
pitch by wear were such as to allow the links to ride upon the 
edges of the cups and get pieces nipped out. By observation upon 
chains in use, the lengthening after a short time reaches between 
3 and 4 per cent., or rather less than jin. between each pair of 
surfaces in contact. This is probably due to the rubbing off of the 
scale upon the iron, and partly also to wearing down to a fuller 
bearing, rather than toan actual stretching of the material, because 
it must be remembered that when new the ing of the two 
rounded surfaces is not much more than a point. Stud link chains 
are only used for ships’ cables and mooring purposes. The stud 
adds a little to the strength of the link by keeping it in shape, 
because the iron is very common; but the chief use is to prevent 
the chain from getting kinks in it. 

The strength of a chain is perhaps the most essential matter 
connected with it. The iron of which the chains are made—say, 
S$ Crown C of B.B. quality, manufactured by Messrs. Bradley, of 
Stourbridge, or other similar iron—will break with an average 
tensile stress of 26 tons per square inch, an elongation of 15 per 
cent., and a contraction at point of fracture of 20 per cent. When 
manufactured into short-linked crane chain, it should theoretically 
withstand double this, because there are two parts acting, or if one 
side only be considered it is acting with a leverage of two to one. 
There is, however, usually a loss of strength averaging 25 per 
cent., but this is principally due to the impossibility of making the 
welds as strong as the solid metal, because in testing sample 
“sages: when every care has been taken, it is found that ~~ * ail 

y opening at the welds more often than from other causes. Some 
of the samples lying upon the table illustrate this fact. Another 
cause of loss of strength is overheating in the welding ; the burning 
of the iron renders it brittle, and this is indicated bya series of 
fine transverse cracks across the welded end. Failure in actual 
work may also be due to the material in two opposite ways—the 
iron may either be too hard or too soft. If hard and crystalline it 
is apt to snap owing to its rigidity, and if soft is liable to cut by 
abrasion between the bearing surfaces, and wear away — 
quickly. Chain iron is sometimes found with a hard side, althoug'! 
otherwise soft and tough ; when the hard part is kept on the inside 
of the links this forms the best possible chain. 

In taking contracts for crane chain, agents are quite ese to 
guarantee a breaking test of 11 tons on a ,% chain, and produce 
samples marked 11-1-0 and upwards, the author's practice is to 
stipulate for 10 tons only, and, notwithstanding the samples, has 
had to reject chainefrom various makers because they failed at 9 








tons. For ordinary testing, when the whole chain has to be dealt 
with, each 15 fathoms of the length is treated separately, but when 
it is desired to ascertain the ultimate strength, a piece only 4ft, 
long is cut off for the purpose, as when strained to more than half 
the breaking weight it is absolutely useless for further work. As 
regards the weight of short-linked crane chains, forty yin. chains, 
each 200ft. long, weighed 12 tons 9 ewt. 231b., giving an average 
weight of 21 lb. per fathom ; the heaviest group of four chains gave 
a weight of 22 1b. per fathom, and the lightest group of four gave 
194 1b. per fathom. The common rule (diameter in Aths) 2 = 1b, 
fathom, gives 20}1b., which is a fair average for ordinary cases, 
n another instance, 480 fathoms of jin. chain weighed 10 tons 
9 ewt. 3 qrs., equal to 48-9417 lb, per fathom, and by the common 
rule the weight would be 49 Ib. 





The prices charged give a fair idea of the difference in quality 
which may be expected ; for example, ;;in, short link chain :— 
a. dd. 

Ship and coil chain, not tested 10 9 per cwt 

Best tested rigging chain. . hh ta 

“ Best” tested crane chain _ 2 a 

“ Best best ” a ae 

Treble best ” OY Pees 

8 crown C ~ € 8 wy 


In the table below a collection has been made of various formule, 
to illustrate the strength of chains, 


Strength of Chains 


Example 
da = diameter of iron in }ths of an inch, Zin. chain, 
tons ewt, 
B.W. in tons, B.B. short link cranechain .. =}d2 .. 18 0 
- “a ordinary chain .. .. . = Fae 14 8 
eee “er a es oo os Oe 13 10 
Elswick test in tons, r cent. above 9 ee 
Admiralty proof... .. = a a van ; = Wad? 7 8} 
Admiralty proof strains in tons.. cs oe OE ee 615 
Safe load in tons (Molesworth).. .. ee fi: 410 
+» ») &t 5 tons persquare inch, sectional area = 8 
mY », in tons, — = on os oo co GP $12 
ax. temporary on annealed sl 9 P 
dain to Oats. te “er ‘ons _— = 2d? $12 
Safe load, ordinary chain (Anderson)in tons = , d? 3 7) 
» »» forordinary cranes,incwts. .. .. = 1}d2 ‘214 
»» »,&t3 tons per square inch sectional area 213 
» 9 lifting chain for coal cranes in cwts. = 1}d?. 3 6 
—s » quality and condition a 7 
SU ess 50 we ce ae Fae ; au 


With regard to the maintenance of chains, the author has been 
ia penne for the use of about 7000 fathoms of yyin. crane chain 
and a smaller quantity of other sizes during the last ten years, and 
will therefore confine his description to the methods which have 
been proved by experience to be the most suitable for securing a 
long life and efficiency, These chains, chiefly obtained from 

essrs. Moser and Sons, Southwark, are used upon twenty-one 
cranes belonging to Messrs, Wm. Cory and Son, and have in the 
time named lifted upwards of 15,000, tons of coal from ships’ 
holds and delivered it into trucks or barges. About twenty new 
chains, 200ft. long, are required each year, the new and repaired 
chains on stock ready for use number about thirteen, and about 
fifteen are usually waiting repair. When a new chain is put on 
a crane it is worked about nine or ten weeks, then examined in 
place and either taken off or continued in work for, say, another 
three weeks. It is then removed from the crane, passed over a 
wood fire to burn off the oil and anneal the chain, is carefully 
examined link by link over the blacksmith’s anvil, and usuall 
found to be merely worn slightly at the end working over the ji 
head. If otherwise in good order it is turned end for end and put 
on to go eight weeks, at the end of which time it is examined in 
place, and either taken off or continued in use for two to four 
weeks longer. It is then taken off, put a wood fire again, 
and closely examined ; about 44ft. has ibably then to be cut off 
the outer end, and another piece added to ro ty up the length. 
Five chains will sometimes cut up into four, and at other times 


three chains will be required to make two. The repaired chain is 
now put on to go six weeks, is then examined in , and taken 
off or continued in work two or three weeks lo! . It is then 


taken off, burnt, and examined, and put together in three or four 
pieces to go four weeks, then examined in place, and either taken 
off or allowed to remain one or two weeks, then taken off, burnt, 
examined, and good Lye if any, cut out for repairing other 
chains. The hook an large link, &c., are annealed every time 
the chain comes off. A tin tally or label is put on to show the 
estimated period the repaired chain may be continued in work 
before the next examination. If the worst link measure in its 
smallest part }in. full, it would only be called a three weeks chain ; 
jin. bare, two weeks; and J;in., or a reduction of, say, 10 per cent. 
on the original substance—see Fig. 13—would be condemned as 
worn out. Before this stage is reached the chain will have lifted 
from 50,000 to 100,000 tons of coal, and on the cranes in con- 
stant work will last from six to nine months. Although all the 
chains are made from iron of the same brand, and are nominally 
of uniform quality, wn J vary a little, and do not all wear alike, 
and‘hence it is impossible to lay down more precise rules as to 
their care. About 21 cwt. is the average weight of each lift, and 
links worn to jy in the smallest part might be considered still 
strong enough for the purpose; but one link gets worn into the 
other, so that the chain is more rigid, and the oil cannot get pro- 
perly into the bearing surfaces, and a slight twist would be liable 
to burst the link. The best part of a repaired chain is always put 
over the jib head, because if a worn link at the back end should 
give way, the time the chain takes to run off the cylinder would 
give the men more time to escape from beneath the falling load, 
and the test wear taking place here, the chain is more 
equalised throughout its length. 

The lubrication of a chain is of the utmost importance ; as an 
instance of the rapid wear when insufficiently oiled, may be 
mentioned a 4in. chain from one of the works in London, 
which broke through after lifting about 3400 tons, or making, say, 
6800 lifts, or only a tenth part of what it should have done. A 
piece of this chain is exhibited, and is y interesting from 
the fact that one of the links is so nearly broken through that at 
the very next lift it must have failed and dropped the load. 

The chains of hydraulic machinery should be oiled with a brush 
say once a week, or oftener if the machines are worked much ; 
they should if possible be slacked back to get the oil well between 
the links. To oil a chain with an oil can is an expensive and 
inefficient mode, the brush assists in cleaning the chain and allows 
the condition to be seen. The oiler should always be on the look- 
out for worn links or opening welds. The oil used may be the 
drippings from an engine or machine shop allowed to settle and 
carefully filtered off. If the oil should cake upon the chain or 
clog it up so much that its state cannot be seen clearly, it is unsuit- 
able for the purpose. Several varieties of oil have been tried, the 
most economical and efficient which has been found is that manu- 
factured by the Standard Lubricating Oils Company, and supplied 
at 2s, 6d. per gallon per ton. It goes further than ordinary oils, 
and does not cake or harden upon exposure to the air, at the same 


‘time it has sufficient body to prevent the cutting of the chain 


between the links. It is also used for steam engines and 
machinery of all kinds in summer and winter, and is therefore 
as good an all-round lubricant as can be wished for. A new chain, 
or one which has been annealed, should be well oiled with the 
brush upon a clean floor, and never ay earth or gravel, before 
it is placed upon the machine, so that the oil may be worked well 
in between the links, but this is often objected to by the men on 
account of the mess in afterwards getting it into place. The oil 
mentioned above works in between the links better than some 
varieties owing to the mineral oil contained in it, and this perhaps 
helps to make up its efficiency. 

In hotels, warehouses, and large offices much damage is done by 
the servants sweeping the dust off each floor into the hoistway ; 
the dust cuts the chains and all rubbing surfaces like emery, and 
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the practice is most reprehensible. Coal dust is not very detri- 
mental to chains, but coke dust is decidedly bad. 

Sling and fall chains used in the erection of machinery and 
buildings are always used dry for various reasons. ‘They should 
be put through a wood fire and annealed after every large contract, 
or say every two years, and carefully examined by a skilled man 
before being taken into use again. 

The author has no records of experiments on steel crane chains, 
“ Box,” “Strength of Materials,” p. 69, gives the result of some 
experiments at Woolwich Dockyard on stud-linked cable chain of 
steel, where it appears to be less reliable than iron on account of 
its loss of strength at the weld. While the bar of steel is 86 per 
cent. stronger than the iron, the steel chain is shown to be only 
4 per cent. stronger. Possibly, with the very mild steel now made, 
and increased practice in welding steel chains, we might now arrive 
at a superior article; and the author will be glad to hear if any 
members have had experience of steel for this meee 

‘‘ Box” also quotes experiments at Woolwic xckyard on the 
comparative strength of crane chains when annealed, ‘Ten jin. 
chains and ten unannealed were tested to breaking weight, and 
showed on the average a loss of 7 per cent. by annealing. It is 
presumed that they were new and in similar condition, except for 
the annealing; but it would not be correct to assume from this 
that annealing is detrimental. In the ordinary way the chain 
before annealing is not new, and is supposed to have sustained 
some alteration in its molecular structure by vibration or strain 
through use, although not perceptibly worn. As a remarkable 
instance of this change of structure, a piece of wrought iron lying 
on the table may be specially pointed out. It formed part of a 
press lever, and was in use for fifty years before it broke. It was 
not annealed during that time, and it will be seen that the fibrous 
character is entirely lost, the whole substance consisting of very 
fine and large crystals. There is, of course, always a doubt, when 
the fracture gives this appearance, whether the material was 
originally good ; but in the face of so much evidence as there is, we 
cannot but believe that a change actually takes place. Another 
cause of the fracture sometimes appearing crystalline is the sudden- 
ness of the rupture. Many of the specimens upon the table which 
were broken while in use show a fracture like cast iron, although 
known to be of Crown S.C. or B.B, Staffordshire iron, and not 
more than a year or two old. 

To summarise the points of economy in the maintenance of 
chains, the author would repeat that the testing should be mode- 
rate, the annealing frequent, and the Inbrication thorough; and 
where the wearing is not uniform throughout the length, the 
chains should be cut and “ore when partially worn, so that when 
finally discarded every link shall have done its full share of work 
without overstepping the limits of perfect safety. 











LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





NEWTON’S THIRD LAW OF MOTION. 


Sir,—The attention of professors and engineers has been called 
repeatedly to the anomaly in Newton's third law of motion, but 
seemingly to no purpose, for it remains, as it has ever been, 
obscure. This proposition, viewed in the light thrown by Professor 
Tait, viz., of conservation of energy, is acceptable, but it may be 
questioned whether Newton viewed it in the same light, for no 
proof of this most important of physical laws was forthcoming 
until quite recently. 

The third law of motion, whether true or not, has been accepted, 
not only b of its originator, but also for the sage physi- 
cal confirmation of its import. The agentis actio scholium must be 
idered indep tly, for if bearing evidence of the practical 
truth of the third law, it does not help to its comprehension. 

It is my pu to demonstrate the flaw existing in Newton's 
third law, for it is not strictly true in the sense conveyed to us b 
his words: “‘ Actioni contrariam semper et equalem esse reactionem.” 
This proposition is true only in a broad sense, for action and reac- 
tion are not equal at every instant of time. In the course of my 
demonstration I shall express myself in terms now admitted 
correct, but which are, I ly obsolete in the present state of 
science, 

The reason why the third law of motion has lain so long without 
a possible explanation exists simply in the manner of viewing the 
transfer of energy from the acting to the reacting body. It is 
admitted without controversy that efforts act continuously, but 
nothing is more erroneous, for in admitting this we must suppose 
absolute contact between the particles of a body, which is inad- 
missible. 

Professor Sir William Thomson, in his address as president of 
the British Association at Montreal, said—‘ It is scarcely possible 
to help anticipating in idea the arrival at a complete theory of 
matter in which all its —— will be seen to mere attri- 
butes of motion.” Without wishing to anticipate the complete 
theory of matter, I believe that I can demonstrate that the trans- 
fer of energy takes place, from one body to another, in a con- 
tinual flow of pendulum motions or pulsations of the particles con- 
stituting the acting and receiving bodies, and as a consequence 
that the energy of a system consists of the motions of the = 
ticles of that system. Hence the following proposition :—‘‘ The 
transfer of energy, though continual, does not take place continu- 
ously, or an apparently continuous effort acts periodically.” I pass 
now to demonstrate this proposition. Take, for instance, a thin 
wire fixed at one extremity and held in the hand at the other; 
pull gently at first, and the waves of energy will flow along the 
wire, disturbing the molecular oscillations, which produce cohesion, 
and a slight extension will take place—I leave out of ideration 








steam is admitted more and more into the cylinders, the train 
accelerates. This second stage must be viewed thus: As the 

ulsations of the steam continue following each other and accumu- 
ating at a greater rate than the change of character of some of 
them—conversion into heat-—-the system naturally accelerates. 
The acceleration goes on with the increased effort up to the 
moment of apparent uniform velocity. At that instant—just pre- 
ceding this state of things—the accumulated pulsations accelerate 
the train; that is, the sum of the efforts is just superior to the sum 
of the resistances—in accepted terms. This acceleration naturally 
increases the resistances, producing an enfeeblement of the pulsa- 
tions, and at the next instant a retardation will ensue. ‘This will 
leave an available effort for another acceleration, and so on, these 
series of actions succeeding each other so rapidly as to produce an 
Fs agua equality of action and reaction, and at the same time 
these, acting periodically, produce also an apparent uniform velo- 
city. Hence the notion, or rather proposition, that action and 
reaction are equal and opposite at every instant of time, and, asa 
consequence, that the sum of the efforts, being equal to the sum of 
the resistances, the velocity is uniform. 

That this action takes place as stated above I shall prove later 
on, but how the accumulation of the waves takes place I cannot 
tell, only that reinforcement is common to all vibrations. The 
above action being carried on within limits so narrow as to be beyond 
immediate detection, has escaped observation, but if it be con- 
sidered that it is the action of the steam against the piston that 
produces the real effort, that its energy, like that of all fluids, is 
manifestly that of each of its particles subject to that peculiar 
pendulum motion known as heat, and finally, that the fluid in the 
cylinder acts not bodily but by a series of impacts or pulsations of 
each individual particle, which transfer their energy through the 
connecting links of the machine to the points where resistances 
have to be overcome, exactly as if these particles were actin; 
immediately against the resistances, then the conception of what 
have exposed above will be greatly facilitated. Consider, more, 
that all bodies are formed of molecules, that the efforts to conquer 
their inertia must act on each molecule individually, and that 
although aggregated in the form of a body, — still retain their 
individual properties, for it is their aggregated efforts or resistances 
which form the effort or resistance of the whole body. 

I have so far demonstrated why Newton’s third law was not 
strictly correct ; it remains now for me to state why it is practically 
so, and in doing so I cannot do better than quote the following 
re gm from Rankine’s treatise on the ‘‘ Steam Engine,” which 
could not be better construed had he my case in view :—‘“‘If a body 
moves in such a manner that it periodically returns to its original 
velocity, then at the end of each period the entire variation of its 


actual energy is nothing, and if, during any part of the period of 
motion, energy has been stored by the acceleration of the body, the 
same quantity of energy exactly must have been, during another 


= of the period, restored by the retardation of the body. . . . 
ence, at the end of each period, the equality of energy of work, and 
the balance of mean effort and mean resistance, holds, with respect to 
the driving effort and the resistances, exactly as if the speed were uni- 
Jorm and the reciprocating forces nil.” The italics are Rankine’s. 

I shall now adduce some experiments, simple enough, but quite 
sufficient to illustrate the truth of my statement: Place a thin 
elastic rod of wood, say about 2ft. long and jin. in thickness, in a 
stream of water flowing with a uniform velocity, so as to be 
immersed about 15in., and tied tightly at the other end to a 
sounding box. Here, then, the rod reacts against the stream, and, 
supposing Newton's proposition to be strictly true, the rod should 
deflect and there remain stationary, of course the amount of 
deflection being proportional to the velocity of the stream. That, 
however, will not be the case, the rod will begin to vibrate, and 
will continue so, so long as the conditions admit, producing a soft 
musical sound, a proof that the vibrations are periodical] 

Professor Tyndall, in his ‘‘ Lectures on Sound,” explains in the 
same manner the bowing of a tuning fork, when he = =p If 
you bow a tuning fork by sliding the bow perpendicularly to the 
prongs, these obey to the effort, and deviate from their position of 
equilibrium until the resistances increasing the prongs return 
instantly to their previous position. The bow continuing the 
action, a new deviation of the prongs is the result, with again an 
instant return, and so on. ith a repetition of the periodical 
motions of the prongs, a state of intense vibration is obtained, 
thereby producing a beautiful musical sound.” Professor Tyndall, 
in reading this, would recognise his meaning, though not his words, 
for I am sorry to say that I have not his work in English. 

But ancther experimental proof and I will have done. Place a 
string round a pulley of a steam engine—the pulley being perfectly 
smooth and true—tie both extremities to some fixture, apply a 
sounding box to the string and press it very tight. When the 
engine moves slowly und at an even number of revolutions, the 
string being very tightly stretched, a very loud note will be heard, 
similar in every respect to that of the siren, the note or period of 
vibration varying with the speed of the engine. The engine must 
move slowly, for when moving fast the periods are too short to 
affect our hearing. I believe to be unnecessary a second explana- 
tion, for that previously given will answer this purpose. 

Rio de Janeiro, June 7th. EDUARDO CLAUDIO. 








MODERN MILLING MACHINERY, 

S1r,—To myself and, I feel sure, to all interested in the milling 
trade of Great Britain, your article on the depression of that 
industry was one of very great interest. It is a subject on 
which much might be written, but I do not intend to do more 
than offer a few remarks and suggestions on your article. 
First, we must remember that millers introduced the roller system 
to enable them to manufacture flour of equal quality to what was 
imported. Now they find that they cannot manufacture flour to 





the actions taking place beyond the wire. Give way gently to the 
effort of the wire and the same waves will be transmitted back to 
your hand, but if let go suddenly, the effort or better waves of 
energy will be altered in character, producing another sort of wave 
motion, viz, heat. Pull again at the wire, increasing the effort 
gradually until it result in the rupture of the wire, then a series of 
waves will succeed, rapidly accumulating or reinforcing—to use an 
expression common in acoustics—each other so as to destroy the 
molecular oscillations of cohesion, there where they are least 
intense, producing rupture and waves of heat. 
If asked on what authority I base my statement that coh 





pete in price with what is imported. Indeed, some of the 
millers are worse off now than they were before they introduced 
the roller system into their mills. It is therefore well worth the 
attention of a paper of your standing to consider the causes, and 
how this can be altered. 

My experience is this: Firstly, the pioneers of the roller system 
in this country made, and in some cases are continuing to make, 
the fatal mistake of attempting to mill the mixed wheats used in 
England on similar lines to the wheats of their own countries—i.¢., 
Germany and America. Secondly, these pioneers of the roller 
system did not confine their advice to milling matters, but 





consists of a motions of the molecules, I shall reply, in the 
words of fessor Norton, that ‘‘ No theory of molecular physics 
can, in the nature of things, have any other foundation than 
general principles to be ed as hypotheses that have been 
rendered more or less probable, either by inductions from observa- 
tion, or by 2 priori reasoning. Molecular physics cannot be erected, 
like mathematics, upon a foundation known from the first to be 
eternally sure, that of self-evident truths.” Moreover, my state- 
ment rests not on @ priori reasoning, but on observations rendered 
probable by induction. It cannot be said that I advance extra- 
ordinary statements, for the e iments published by Professor 
Guthrie,' and the later ones of Bjerknes, have prepared the road 
for them. Is not the experiment of Savart, of destroying cohesion 
in a glass tube by sound waves, and referred to by Professor 
Tyndall in his lectures on sound, quite conclusive ? 

I must now proceed to demonstrate the reason why Newton’s 
third Jaw is not strictly correct. 

Consider the case a a locomotive hauling a train. As steam is 
admitted into the cylinders, the effort of the locomotive goes 
on increasing until the train starts. This first stage of pro- 
gress I consider to take place as follows: Pulsations of the 
steam are communicated to the system—locomotive and train— 
they follow each other--rapidly, and go on accumulating 
or reinforcing up to the instant when the train starts. As 





1 Phil. Mag., 8. 4, vol. 41, p. 405. 





attempted to advise on all engineering points, co uently nearly 
all the earlier roller mills erected in this country pe om planned 
and fitted with ill-constructed machinery, drawbacks which are 
very apparent in this great depression. Thirdly, foreign fiour is 
conveyed from seaport to inland towns at a much lower rate than 
foreign wheat—wheat is conveyed for 13s. per ton from Liverpool 
to Birmingham, foreign flour 10s. a ton. If the milling trade in 
Great Britain is to regain its prosperity, these points and less 
important causes must be altered. 
cannot quite with you in your prophecy on the future of 
the milling trade of Great Britain. At present the greatest sufferers 
amongst millers are the owners of large mills in Liverpool, London, 
Glasgow, and Bristol. A small, well-situated country mill has 
many important advantages not by mills in seaport 
towns. ere is a better market for offals, ¢.¢., the profits in mill- 
ing ; it often lies in the middle of a good wheat-growing district, 
and the value of the land on which the mill stands is lower. In 
fact, many country mills can manufacture a sack of flour as cheaply 
as any in seaport towns. If wheat growing in this country were to 
die out, then mills would certainly only be able to mill at a profit 
in seaport towns; but the properties of English wheat, the sweet 
palatable taste and the preservative quality which it gives to flour, 
are so important that I hardly think that this will ever happen. 
We must not forget that the milling trade in America is even ina 
worse state than here. 
If millers will only look to every detail in their mill, and try and 
manufacture every sack of flour as cheaply and efficiently as pos- 





sible, and combine to correct all abuses which are crippling their 

trade, then I think we shall soon find that this present gloomy 

outlook will brighten. A, M. Roprinson, 
Mount Falinge, July 1st. 


TRIPLE EXPANSION ENGINES. 

Sin,—May I ask for a few words on Mr. Jennings Campbell’s 
valuable paper on compound engines for Atlantic steamers, which 
appeared in THE ENGINEER of June 10th, page 471? He draws 
our attention to a type of engines on the triple expansion principle 
patented by Mr. Turner, of Birkenhead. In this Mr. Turner seeks 
to claim the two first and second cylinders driving opposite cranks, 
while that of the low-pressure cylinder is p) at right angles, 
In this Messrs. Turner and Campbell seek to claim a greater 
power. This may be logical, and it may be also true, and therefore 
trustworthy; but it is somewhat late in the day to attempt to 
dress it in the garb of a new discovery, more so since that eminent 
firm of engineers, Messrs. J. and G. Rennie, have had several ex- 
haustive trials with cranks placed in above and at different posi- 
tions, the account of which appeared in the columns of Whe 
ENGINEER some years back. 

Although as long ago as 1862 Mr. John Elder patented the 
triple and quadruple expansion engine, it never was introduced 
by that firm into any ship whatever. Until the year 1874 the 
manager of the firm named, Mr. A, C. Kirk, now of the firm of 
Messrs. R. Napier and Sons, of Glasgow, had designed the triple 
expansion engines of the Propontis, which are still doing good work. 
It was the success of the Aberdeen on the long Australian voyages 
that showed shipowners the economical advantages to be attained 
by triple ex; ion. Since the of the Aberdeen many engi- 
neers have brought forth and patented the triple expansion — 
in different forms, and with no greater success than that of Mr. 
Kirk’s, and I know that there is a great nig og in the triple 
expansion engine to be brought out yet. am rather of opinion 
that too much stress is laid upon the position the several cranks 
may bear to one another, and would suggest to Mr. Campbell and 
others interested that a great loss of power is to be found in the 
vicinity of the stuffing-boxes through the unnatural strain caused 
by unnecessary packing, and would further refer them to Mr. David 
Robertson’s anti-friction stuffing-boxes, and recommend a careful 
study of the same. I may add that I have seen one of these boxes 
in use on an engine for over two years now, and the rod still 
remains the same as the day it came out of the Jathe, whiie there 
is not much provision made—on this one—for lubrication ; and the 
friction in the absence of packing has been reduced to the lowest 
possible minimum, resulting in allowing the cranks, in whichever 
position it may be found necessary to place them, to fulfil the 
proper functions required of them. I apologise for trespassing 
upon your valuable space. RoBERT 8, LAWRENCE. 
20, Ingletield-street, Glasgow, July 2nd, 





TORPEDO BOAT BOILERS. 

Sir,—I have seen your article of the 27th May on “Torpedo 
Boat Casualties,” and also a letter on the same subject in your 
number of the 17th June from Mr. Donaldson. I think that the 
question of staying the crown of the fire-box of such a boiler has 
been pretty well settled by the universal practice of locomotive 
engineers, who always use bolt-headed or rivetted stays. Mr. 
Donaldson has only to look at the numerous illustrations of loco- 
motive boilers to see that they are always stayed in this way. The 
Belpaire fire-box is a good example, as it is very similar to the 
torpedo boat fire-box, the top of the outside casing being flat, and 
the stays having bolt-heads on one end and a nut on the other. I 
do not know what experience Mr, Donaldson has of boilers of the 
locomotive type, but I think it would have been much wiser to 
have copied the best examples rather than adopt a system of stay- 
ing which has nothing to recommend it. There really is no value 
in the ent that other boilers stayed in a similar way have 
not failed, either because they have been seldom in use, or have 
not been short of water. You might as well say that because 
trains have often run over broken rails without leaving the line that 
therefore broken rails are safe. I should say that in the design of 
a boiler it is certainly necessary to contemplate a case which, 
although it rarely arises—arises quite often enough-—the burning 
of a fire-box. Even with locomotive drivers, who are probably the 
most skilled and careful enginemen, fire-boxes are burnt quite 
often enough to make it absolutely n to consider the case. 
Tt is to meet such cases when the boileris short of water that 
fusible plugs are used, and if there had been fusible plugs in these 
— they probably would have saved the fire-boxes —_ being 

urnt, - A. 





HIGH-PRESSURE MARINE BOILERS. 

Simr,—One would have — that your article on ‘‘High- 
Pressure Marine Boilers,” which appeared in your impression of 
the 17th ult., would have given birth to a lively correspondence 
between engineers interested in the subject. If stronger boilers 
are sapaioal as you anticipate, you well know that engineers, in 
attempting to produce them, will abandon the present dimensions 
only as a last resort. If a shell over 1}in. thick cannot be pro- 
duced with present plant a larger will have to be laid down, or the 
shells will have to be cast to shape in cast steel, plant to do which 
is already in operation at more than one of our large steel works. 
For myself, I cannot see that there will be any objection to using 
a cast steel shell, rather the other way. It has an advantage over 
the ordinary shell, inasmuch as, being solid, the metal would be 
evenly distributed, and consequently lighter in weight. This point 
alone is a consideration that should command the interest of engi- 
gineers, and particularly the Admiralty, as 10 to 20 per cent. 
weight saved is a serious account with them. It may be urged 
that it is not a suitable material for boiler shells. One would think 
that if it is good enough for cylinder liners, it would be for shells. 
Theoretically there is no limit to the dimensions of a shell that can 
be made in cast steel. So boilers, so far as the shell is concerned, 
can be made of any strength required. 

With regard to corrugated fiues, which you seem to think will 
prove such a stumbling-block against the use of higher pressures, 
that the universal type of boiler will have to be put on one side to 
make way for some other type that has not yet recommended itself 
or seen the light of day, in this week’s ENGINEER there appears 
a letter from Mr. H. P. Fenby, of Farnley Forge, who confidently 
assures us that corrugated fiues will hold their own against any 
pressure up to 250 lb. per square inch, whilst retaining a factor 4 of 
safety. Whether the well-known corrugated flues will stand their 
ground or not I will not venture an opinion; but I may add that 
there is a new flue lying in Liverpool that is very soon to be sub- 
jected to a collapsing test. Great results are expected, and if the 
owners obtain the success they anticipate, there will be no obstacle 
in the way of using the high pressure of 250 lb. per square 
inch, so far as the flues are in question. But what is this we hear 
about a new steam generator invented by Dr. Blum, LL.D., an 
invention that is going to revolutionise creation? It is claimed 
that it will save 53 per cent. in fuel, 96 per cent. in boiler space, 
and 66 per cent. in the cost of plant; and, moreover, a boiler 
explosion is to become an impossibility. If this startling report be 
true, there will be no more need for boiler shells or flues, as 
they will be booked to limbo, whence no return tickets are issued. 

Liverpool, July 6th. Boer. 








OPENING OF THE BRUNSWICK Park, WEDNESBURY.—This park, 
which has just been completed at a cost of about £6000 from the 
designs of Messrs, William Barrow and Son, Elvaston Nurseries, 
Borrowash, Derby, has just been formally opened by the Mayor of 
Wednesbury, Alderman Williams. Messrs. William Barrow and 
Son were assisted in their design of the lodge by Mr. W. H. Radford, 
of Nottingham. The park is about 25 acres in extent, and is finely 
undulated. A commanding mound 50ft. in height, which was 
formerly a most unsightly pitbill, has been very effectually treated. 
T'wo lakes have been constructed, and a cricket ground, tennis lawn, 
bowling greens, band stands, shelters, &c., provided, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies, 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

*," Several interesting articles and letters we are compelled, through pressure 
upon our space, to hold over until next week, 

R. T. C.— Will reply in a few days. 

D. J. W. (Ottawa).—Copy ant, but you forgot to pay the postage of your 
letter. 

J. B. L. (Bermondsey).—The resistance you name has nothing whatever to 
do with the calculation of the indicated horse-power, 

F. R.— You would lose all the benefit of expansion, and your dificulty would 
be practically insurmountable, A-little dirty steam would soon prove it 


eae 

R. M. (Salford).—0O/f course the outer wheels of the locomotive travelling 
round a curve go over more space, though they do not revolve more rapidly, 
than the inner wheels, The difference is made up by “‘ slip” on the rails, 

Corrections. —/n our notice last week of the pumping engines at Hampton we 
named, as the constructors, “* Messrs. 8. Moreland and Co.” We should 
have said Messrs. Richard Moreland and Son, of Old-street, London, 
And, with regard to the article on “Cotton Pressing in Egypt,” which 
lately appeared in Tue Enorserr, and which we ascribed to Mr. William 
Turner, of Manchester, that gentleman is wishful that we should state that 
the article was really not written by him, but by an engineering friend in 
Alexandria, It was an interesting paper, whoever wrote it. 





BORING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—On 430 of your issue of May 27th reference is made to a 
bore-hole put down for salt. The hole, Sin. in diameter and 1096ft. deep, 
was bored in To. working days by the American boring process. 
I should be glad if any correspondent can give me particulars of the 
system employed, or the name of any firm who would undertake the 
work. SELBaTs, 

July 5th, 
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THE INSTRUCTION OF ENGINEER OFFICERS IN THE NAVY IN 
HYDRAULIC GUN MACHINERY. 


TuE increase in the weight of modern naval guns, with 
their charges and projectiles, has placed their control and 
efficient working beyond the capabilities of manual labour, 
and has necessitated the resort to steam power. The 
machinery most suited to the purpose of controlling, 
working, and loading heavy ordnance, both muzzle and 
breech-loading, has hitherto been almost exclusively 
designed and manufactured by the firm of Sir W. G. 
Armstrong and Co., of Elswick, and is of a costly and ex- 
tensive character; involving first, steam power for obtaining 
a pressure of water; and, secondly, a series of water- 

ressure machines, with the necessary pipes and valves. 

revious to such extended application of steam power to 
unnery purposes, and while uns were comparatively 
ight, almost the entire vempenelditte for the working effi- 
ciency of the gun mountings rested with the gunnery officer, 
with only a very occasional reference to the engineer. 
But with the altered character of gun mountings, the 
responsibility of the engineer in connection with them has 
necessarily very much increased. The responsibility for 
the proper use of these machines of necessity falls upon 
the officers of the gunnery branch, whose duty it is to 
direct and drill the various guns’ crews. The duty of 
maintaining the efficiency, and the proper preservation 
and repair of these machines, however, is made to fall 
upon the engineer officers. In order that the latter, on 
being appointed to ships where these modern appliances 
have been provided, may not find themselves called upon 
to be responsible for novel machinery, the precise 
character and design in detail of which they have had no 
previous opportunity of considering, it has been arranged 
that classes of engineers are to be formed four times in 
each year on board H.M.S. Excellent, at Portsmouth, for 
the purpose of instruction in hydraulic machinery for 
heavy guns. The same classes of officers also receive in- 
struction during seven weeks in the special machinery 
connected with torpedoes and electric lighting. The 
instruction in the two latter subjects is given entirely 
by officers of the engineer branch; while, in the 
case of the hydraulic machinery, the engineers are 
subjected to the professional indignity of being placed 
under the instruction of an officer of the executive branch. 
Some time ago, an engineer officer having a special know- 
ledge of the subject, was appointed for instructing 
engineers in the hydraulic machinery, but for the first 
year, although the engineer officer held the appointment, 
no arrangement was made for him to carry out the duty. 
The Admiralty, however, formally directed that the 
engineer was to perform the duty for which they had 
appointed him, and as the result of a subsequent attempt 
to minimise the scope of the engineer, both as to time and 
matter, the Admiralty laid down a syllabus, and fixed the 
time at two weeks. Instead, then, of the instruction of 
the engineers being left in the hands of an officer of their 
own branch—as is the case in the torpedo and electric 
light courses—the length of the hydraulic course has 
been doubled, and now consists of the same course as for- 
merly given during two weeks by the gunnery lieutenant, 
followed by a course of equal length by the engineer. 
That it is of the first importance that the officers 
who are responsible for the proper use of the various 
machines should be thoroughly acquainted with 
their action, and to some extent with their con- 
struction also, is indisputable. The comparatively 
simple character of the machines devised for working 
heavy guns enables any man of average intelligence, with 
an interest in the subject, to acquire a very clear notion 
of their action and arrangement. Their use is so extremely 
simple, and they are so safeguarded from injury in use 
by the natural brake action of the water employed to 
actuate them, that considerable success and efficiency in 
working them may be acquired with very little practice 
and without any previous training in the use of machinery. 

From a constructive point of view, however, these 
machines are in many cases complicated. It is conse- 
quently in connection with their preservation and main- 
tenance, or in dealing with an injured or defective 
machine, that the knowledge, skill, and general mental 
habit of the engineer is most essential ; and although the 
use of such machines may be readily acquired, a ready 
and practical knowledge of the principles involved in the 
construction and design, the nature of the materials, and 
the methods of manufacture, are matters which can only 
be acquired—at least, by the average intelligence—by 
means of a systematic training and long practical experi- 
ence. Not long ago an officer at the United Service 
Institute, at a meeting held there, instanced the fact that 
gunnery lieutenants were employed to instruct trained 
engineers in hydraulics, as proving their professional 
superiority. It is needless to say that this so-called 
instruction from a lieutenant has always been received 
with great dislike by the engineers, and is looked upon 
by them as a professional indignity unnecessarily thrust 
upon them. If a lieutenant, however valuable his 
amateur attainments might be, were appointed to in- 
struct, say, classes of surgeons in some branch of surgical 
knowledge, it is not improbable that both the instructor 
and the instruction would be very ill received, whilst 
general public sympathy would not be difficult to excite 
in favour of the surgeons’ view of the situation. 

In the case of the engineer officers of the Navy, dis- 
ciplinary and other considerations, combined with a hope 
that the thing would right itself, have tended to promote 
among them a very patient demeanour. But it is not 
difficult to perceive that the very natural resentment 
caused by this instruction in machinery by an officer who 
cannot in any way be regarded as a mechanical engineer, 
excites feelings hardly conducive to the ready pursuit of 
the subject or attention to the instruction. Nor is the 





embarrassment wholly on one side. The instructor also 
on his part cannot but feel the anomalous character of the 
situation. In this way a feeling of restraint on both 
sides, resulting in a waste of both time and effort, although 
very much to be regretted, is inevitable from the nature 
of the case. But in order not to be wholly without some 
excuse for their persistence in a course which certainly 
requires some apology, it is usual on the part of the gun- 
nery lieutenant instructors to protest that they are merely 
dealing with the subject from a gunners’ or artillerists’ 
point of view, while in reality their general treat- 
ment of it approaches more nearly that of the me- 
chanical engineer. But of what advantage to an engi- 
neer can it possibly be to consider a steam engine 
or pump, or hear the action and construction of its parts 
explained from an artillerist’s point of view? Yet such 
explanation forms a considerable portion of the lieutenant’s 
course of instruction. In what useful aspect for the pur- 
poses of maintenance or repair, so far as the engineers are 
concerned, can the engines for revolving turrets be re- 
garded from a gunnery lieutenant’s point of view ? 

The Admiralty are at considerable expense to ensure 
that the mathematical consideration of hydraulics, as a 
theoretical study extending much beyond the require- 
ments of simple pressure machines, shall form an 
important part of the training of engineer officers ; and 
this, taken in conjunction with their six years’ workshop 
training, their knowledge of the propulsion of ships, the 
use, construction, and Tciedions of the centrifugal and 
other varieties of pumps connected with marine engineer- 
ing, certainly affords naval engineers an experience of 
hydraulic machinery which should save these officers the 
infliction of the gunnery lieutenant’s point of view. 
From an engineering point of view the claim on the part 
of the executive officer to instruct engineer officers in 
certain machinery because it works the guns is about as 
well founded as would be a similar claim to instruct them 
on the steering engines, because they work the helm, or 
the main engines because they propel the ship, and is 
as unreasonable as is the apprehension, by no means 
unknown in naval circles, that the engineer aims both at 
steering the ship and working the guns. Without in any 
way wishing to detract from the ability and credit due to 
the gunnery instructing lieutenants in making themselves 
acquainted with the machinery of modern ordnance, we may 
say that machinery is so essentially an engineering question 
that, for the purpose of instructing an engineer, it is, one 
would think, self-evident that the subject is best dealt 
with by an engineer—their common training and experi- 
ence enabling the engineer’s instructor best to — 
both what his brother engineers know and what they 
require to know. 

For maintaining the efficiency of our modern fighting 
machines, the knowledge and methods only to be acquired 
by means of the training of the engineer are most 
essential. That the growing importance of this know- 
ledge should have, at last, made the possession of it attrac- 
tive to these officers whose training has been directed to 
entirely different, though equally important matter, is not 
perhaps surprising, but that it should give rise to inter- 
departmental friction, and a sacrifice of true efficiency, is 
nothing less than a calamity. The lesson the gunnery 
officers of to-day appear yet to have to learn is that gun- 
mounting is a subject of sufficient extent and importance 
to afford useful and satisfying scope for the knowledge 
and efforts of both the artillerist and the mechanical engi- 
neers at the same time ; and that a man may successfully 
and ably use a machine just as he may successfully and ably 
use a chronometer or sextant without claiming to be 
either able to make or to repair it, much less to instruct 
trained instrument makers as to its construction. In con- 
clusion, we maintain that the instruction of engineer 
officers in hydraulic machinery, as applied to guns and 
gun mountings, should be carried out wholly by an engi- 
neer. Thereby the engineer officers will not only be 
relieved of what they can only regard as a professional 
slight, but the instruction itself will be rendered more 
etfective. 


THE DEFENCE OF COLONIAL HARBOURS, 


Wuen the Commission on Colonial Defence made its 
report after a long term of diligent inquiry, it was 
naturally concluded that its reeommendations, although 
kept secret, and wisely so, from the outside world, would 
be fully adhered to when the time came when effect 
could be given to it. The Legislatures of our several 
Colonies voted money freely for the execution of the works 
which had been stated by experts to be vital for the 
defence of their principal harbours; and we have seen, 
besides, how readily those of Australia have fallen in with 
proposals made to her for strengthening her system of 
naval defence. It seemed reasonable to conclude, there- 
fore, that every necessary step had been taken to ensure 
that before very long ample provision had been made to 
afford full protection to the chief points open to attack 
within our Indian Empire and our Colonies. It is therefore 
disheartening to learn that, whether it be from niggardli- 
ness on the part of the chief administration, or from the 
incompetence of those to whom the design and execution 
of the contemplated works has been entrusted, there is 
much reason to think that the conclusion was prema- 
ture. It is not from one alone, but from many of 
our Dependencies, that we receive information which 
goes to confirm this fear. We learn that the guns pro- 
vided at Bombay, Gibraltar, Trincomalee, Hong Kong, and 
other equally important stations, to be mounted on the 
new fortifications, are in many instances of a type 
far below the standard of first-class modern artillery. 
While a few breech-loaders only have been provided, the 
greater proportion of the newly supplied armament is of 
an almost obsolete muzzle-loading description. Even at 
such an important station as Gibraltar, we learn that there 
are but two or three guns, at the most, of a kind adequate 
to cope with the artillery borne by the ships of the great 
Continental Powers. For some time past these complaints 
have appeared in the letters of Colonial correspondents to 
the home journals, and they have been urged with a per- 
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sistency which scarcely leaves room for doubting that they 
are based upon facts which do not admitof contradiction by 
the authorities. It is certain that such contradiction has, 
at all events, never been made. When questions on the 
subject have been put in the House of Commons, they 
have been answered in a generalising fashion which left 
much to be desired. Those answers have certainly failed 
to assure the public mind. It may, of course, be said that 
it would be an unwise policy to proclaim the character of 
the armament to be mounted at any particular port, and 
it is behind such a plea that hitherto our Ministers 
have sheltered themselves in their explanations. But no 
argument of that kind could be advanced against a state- 
ment in full of the description of the entire armament 
already prepared, or in preparation, for the whole of our 
Colonial ports generally. Such information would be of 
no use to those who might seek to make inimical em- 
ployment of it; while it would assure us as to the relative 
number of efficient guns to be supplied, as compared with 
the number which have lain for so many years unissued 
from our arsenals, which the lapse of time has now 
rendered comparatively useless. The letter of a cor- 
respondent of the Zimes furnishes us with a strong 
example of the nature of the complaints which we have 
stated to have become so common. If there be one port 
more than another throughout Great Britain’s Eastern 
Empire which we might expect to learn was most 
fully defended, it would be Bombay. But what are the 
facts as to the condition of the defences of that most 
important harbour? It is described in the letter above- 
named as being “so inadequately defended as to be really 
worse off than if no attempt had been made to fortify it!” 
The guns in one of the chief batteries are described 
as being “all of the old muzzle-loading pattern, with an 
extreme range for the heaviest natures of about 5500 
yards.” We need quote no further from this letter, but 
we note the entire absence in it of any mention of a single 
gun efficient against the distant firing of ships throughout 
the whole of the armament of the Bombay fortifications. 
If such be the condition of the defences of one of the most 
important harbours of the East, it may be naturally 
inferred that others which, as compared with Bombay, are 
of secondary importance, are no better off in respect to the 
mounting of that modern artillery which can alone at the 
present day be held to be efficient. If the plea is raised 
that Woolwich is unable to meet the demand made for 
guns of modern type fcr the extension of defensive works 
in India and the Colonies, we can only say that there 
are private firms able and willing to make good the 
shortcoming. It is manifestly a weak and indefensible 
policy to send out to distant stations a useless armament 
simply because it is in reserve in our arsenals. The cost 
of doing so is a mere waste of public money, and the 
action raises besides an impression of security which cannot 
be justified, and may some day prove disastrous. 

Turning from the question of armament to that of the 
construction of the fortifications themselves, we do not 
find much ground for congratulating ourselves. General 
Sir William Crossman recently asked a most important 
question in the House of Commons relative to the quality 
of the cement supplied forthe fortifications at Trincomalee. 
That question implied that 300 barrels had been found to 
be useless, and that 2400 more were of “most inferior 
quality.” The reply given to this question was of a most 
singular character. It revealed either that the statement 
made was correct or that the works themselves were in 
most incompetent hands. While admitting that a not 
inconsiderable portion of the supply was altogether worth- 
less, it was alleged that the condemnation of the larger 
quantity referred to was due to insufficient knowledge 
as to the proper application of the tests on the part of the 
officer superintending the work at Trincomalee. Truly, 
this must be held to be an admission which must greatly 
shake our confidence in the future stability of masonry 
upon which large guns of position are ultimately to be 
placed. If not only our guns are feeble, but their support- 
ing works are open to the liability of failure whenever 
those guns are fired, we are in a “ parlous” state, and the 
sooner steps are taken to stay the supply of inefficient 
armament, as also to provide officers competent to execute 
works destined to mount the guns, the less likely will it 
be that we shall hear it asserted that the large expenditure 
now incurring for Colonial defence is being thrown away. 


PRIMING, 


A very great deal of uncertainty prevails on this 
subject, and considering the sometimes anomalous results 
that are observed, surprise cannot be felt. Plenty of steam 
room and good circulation seem to be the generally 
acknowledged conditions for securing a good result, but 
of these two, probably the latter is the more absolutely 
necessary. A small amount of priming is experienced 
in nearly all boilers at times, which seems to arise from 
alteration in the surface tension of the water in the boiler, 
due to scum from earthy matters, which may be present 
alone, or in combination with fatty acids ; the trouble 
usually disappears quickly on the surface blow-off being 
opened fora short time. In marine boilers priming is 
frequently experienced when changing water in passing 
from dock to river, or from river to sea, and, of course, is 
in these cases confined to vessels using jet condensing 
machinery, or having leaky surface condensers, wherein the 
feed-water is contaminated by the outside water. Priming 
arising from these causes alone is, however, small in 
amount and easily controlled; but when it acts as an 
exciting cause to the more serious form due to imperfect 
or bad circulation, the situation may be one of very 
great danger, as it is almost sure to occur when the fires 
are being urged. The circulation at low rates of steaming 
is frequently very fair in many badly designed boilers; it 
is when the final effort is to be made that the trouble 
arises. It may be said that this is only another 
way of saying that boilers should be made large 
enough for their work, which is perfectly true. 
Engineers. however, have seldom the weight and 
space at their disposal to adapt the principles of land 
boilers to locomotive or marine practice, and they have 





to consider how to get the most duty out of a given 
amount of material and space. The circulation of water 
in a boiler must depend entirely on the difference of 
density of those portions giving off the most and the least 
steam, the water being, as it were, honeycombed ; there- 
fore the necessity for allowing suitable water spaces at 
the less highly heated portions Lecomes obvious, so that 
gravitation may tend to supply those portions of the 
heating surface that are doing the highest duty, and 
when the water is in consequence least in average density 
in the water spaces. Water-tube boilers have failed from 
this cause as much as from structural defects, the diffi- 
culty of ensuring a proper circulation through each of 
perhaps several hundred tubes being very great. In the 
case of such as become badly filled, overheating and sub- 
sequent rupture takes place. With steam of higher 
pressure, or, in other words, of greater density, the 
influences that cause circulation are lessened, as the differ- 
ence in weight of the ascending and descending columns 
of water is not as great. 

Circulating plates, judiciously arranged so as to sepa- 
rate the various currents, to a certain extent remedy the 
troubles due to imperfect circulation, but their effect is 
limited ; the best means, especially in boilers using high 
pressures, of ensuring good performance, is to provide 
plenty of water surface and steam room. A good ex- 
ample of the method to be employed in boiling a trouble- 
some mixture is shown by a process introduced a few 
years ago in connection with brewers’ coppers, where an 
inverted funnel-shaped appliance is es ge the wort, 
reaching nearly to the bottom of the containing vessel. 
By this means all the steam, or very nearly all, is col- 
lected, and the wort, which ordinarily foams up as soon 
as it boils, is constrained to circulate with great rapidity, 
giving off its steam as the liquid flows over the upper and 
smaller part of the funnel, which is above the normal 
height of the fluid several inches. The liquid having 
parted with its steam in suspension, by its superior 
density displaces in its turn the lighter and ascending 
columns continuously. As affecting marine boilers, this 
principle had been anticipated, and was in actual opera- 
tion in some of her Majesty’s vessels. In these cases, as 
well as in some private vessels where the system was 
tried, the result was, on the whole, very satisfactory. 
The curious property of injected grease encouraging 
es in locomotive boilers and hindering it in marine 

ilers of the box form has often been noticed, and is only 
mentioned here as a curious paradox. On all sides it is 
agreed as of the first importance now-a-days to keep grease 
out of the boiler as far as practicable, owing to the 
troublesome compound which it forms with any preci- 
pitated lime or other earthy substances. When de- 
posited on the furnace crowns and tube plates great 
danger may arise. Even its presence on the boiler 
shell at or about the water level is considered by 
many engineers to induce priming, especially in loco- 
motives when the water level is rather closer to the 
top than in some other varieties of boilers. The present 
practice of using short tubes in the low or navy boiler, 
where employed with forced draught, does not seem to be 
producing good results, judging by some reports of recent 
sea trials. There can be little doubt but that flame is 
driven nearly, if not quite, through the tubes by the air 
blast, and their whole length, more or less, actively 
engaged in evaporation. If the side water spaces are not 
sufiiciently large to permit active circulation, it is difficult 
to see where the downward current is to be accommodated 
to the necessary extent for quickly replacing the water on 
the steam raising part of the heating surface. Although 
in some text books it is the fashion to say that only the 
first foot or so of the tube length is efficient for steam 
making, that person would be a rash one who supported 
his theory by making a locomotive boiler with tubes, say, 
two or three feet in length. Boilers of a character tending 
in this direction are now afloat, but their performance does 
not seem to be encouraging. The practice among our 
leading torpedo boat builders is decidedly averse to short 
tubes in their boilers. 





OUR STEAMSHIP POWER, 


THE blue-book, just issued, on the “ Navigation and Shipping 
of the United Kingdom,” contains a table which will greatly 
interest those who wish to observe the changes in the merchant 
fleets of the nation. It shows for several years what we have 
shown for occasional months, from other sources, in THE 
EncInEER—the tonnage of vessels added to the register, and 
that removed. The summary is for five years, and there are 
two unvarying features running through the whole—the number 
of sailing vessels has d every year, and every year the 
number of the steamships has increased. The decrease in the 
number of sailing vessels on the registers of the ports in the 
United Kingdom has been in the last five years 412, 462, 337, 
960, and 830 respectively, and the decrease has been contributed 
to by every port of the United Kingdom. The tonnage removed 
on balance has fluctuated more in proportion, but it is still year 
by year decreasing, the decrease being the least in 1885, when 
only 5171 tons were removed from the registries, and it was 
most in 1883, when the loss was 105,583 tons. Coming to the 
steamships, we find that the numerical increase has year by year 
been less and less. In 1882 there were 303 added after the loss 
was made up; in 1883 the largest addition was made by 446 
steamers ; in 1884 the addition was 339; in 1885 it was 41 
only ; and last year there were only 9 added, when the number 
of those removed was made up for. In regard to tonnage, there 
was an addition in the year 1882 of 350,518 tons ; in 1883, of 
393,334 tons ; in 1884, of 215,827 tons ; in 1885, of 28,672 tons 
only ; and last year there was a decrease of 7982 tons of 
steamers. In/all the years reported on, then, we have decreased 
the total numbers of the vessels of both kinds by about 1860 ; 
so that numerically our fleet is much smaller than it was, 
though the increase of the steamships, included in the total, 
makes the fleet more effective. Last year, however, witnessed 
a considerable decrease in both the sailing vessels and the steam 
tonnage, over 65,870 tons of the two classes being removed from 
the register ; whilst the fact that a ninth part of this was steam 
tonnage renders the loss greater in working power. There has 
been a theory held by the owners of steamships, that in the first 
three of the years named there was an over-production of 
vessels ; but if this were so, the fact is now established that last 
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year saw not only a check to it, but an actual reduction of the 
tonnage, and that reduction is now still proceeding. The loss 
of vessels is co great that it more than balances the small amount 
of building which is in progress ; and until there is a better state 
of relationship between the owners of the steamers and the 
managers thereof, capital will not flow into the steam shipping 
trade as it did. This is really the cause of the reduction of 
tonnage. As that eases the competition in the freight market, 
the results to the owners will be better, but it will be some time 
before there will be building enough to more than replace the 
losses which take place. he over-production is working 
out its own cure, and in time there will be fuller employment 
for our shipbuilders and engineers. 


A CANAL CONNECTING TWO SEAS, 


THE project of connecting the Mediterranean Sea and the Bay 
of Biscay, by means of a canal traversing the South of France, 
has often been under discussion. Without entering into the 
political considerations set forth in a pamphlet just published 
by M. E. Couillard, the Annales Jndustrielles points out certain 
advantagés to France to be obtained by the realisation of 
such ascheme. In the case of a maritime war, the Strait of 
Gibraltar could be avoided ; Brest and Toulon would be rapidly 
brought into prominence ; the concentration of troops would be 
effected more easily ; and the prestige of England considerably 
lessened. From an industrial and commercial point of view, the 
canal between the two seas would shorten by several days the 
distance between the English ports, the North Sea, and the 
eastern basin of the Mediterranean, and the extreme East. The 
dues levied upon the ships passing through the canal would be 
amply compensated for by this economy of time and the security 
gained by avoiding the stormy coasts of Spain and Portugal 
during the winter months. The ports of Bordeaux and 
Marseilles would also gain considerable importance, and the 
increase of traffic that would ensue on the principal lines would 
greatly profit the railway companies. The most rational route 
would be from Bordeaux to Cette by Agen, Montauban, Toulouse, 
Carcassonne, and Béziers. From Bordeaux the canal would 
generally follow the course of the Garonne, passing on its right 
bank ; it would tap the Dorpt, the Lot, the Aveyron, and the 
Tarn, and either draw its supplies direct from their waters, or 
through the creation of vast reservoirs. After passing Toulouse, 
it would run the course of the South Canal, would pass by 
Béziers, and terminate in the Lake of Thau, which would be trans- 
formed into an inland port, and take, from a defensive point of 
view, the same position on the Mediterranean as the estuary of 
the Garonne on the eastern coast of France. Both on account 
of convenience and economy, the canal should be established at 
sea-level, with a simple system of tide gates, avoiding the ex- 
pensive construction of locks, Under the present financial 
conditions, the carrying out of so vast a project presents some 
difficulties, but the public have always been willing to subscribe 
for any great scheme such as the Suez and Panama Canals, and 
for one so essentially French, our contemporary believes that 
funds would be readily raised. 


THE CANADIAN TARIFF. 


Tue Canadian tariff question holds the field against all others 
in the attention which it is now commanding from iron and steel 
masters. The questions asked in the House of Lords on Satur- 
day is evidence of this. Peculiar interest attaches to views 
upon the tariff which have just been expressed by one of the 
leading steel and ironmasters of America—Mr. Andrew Carnegie 
—who is at the present time in this country. Mr. Carnegie is 
mainly concerned in steel rail manufacture, and he declares 
that the Dominion duties are of very secondary importance to 
the American iron and steel masters compared with the import- 
ance which they are to our own iron and steel manufacturers, 
The business which America does with Canada in these com- 
modities Mr. Carnegie urges is very small, and he would have it 
believed that so long as the present great difference in prices 
between English and American iron continues, but little change 
in the relative position of the two countries is to be anticipated. 
Steel rails in America to-day are 40 dols. per ton. In England 
they are half the price. The yearly average value of rails and 
rail fastenings sent to Canada by the United States during the 
last ten years was only £74,000, against £445,000 from Great 
Britain. “America does not want foreign markets,” is the pro- 
nouncement of this American steelmaster under this head. She 
has, he states, more than she can do to supply her own demand. 
Mr. Carnegie’s firm alone will turn out this year over 300,000 
tons of steel rails; and, including other products, a total of 
500,000 tons of finished material. Overflow orders for steel rails 
from the States are in hand in this country. Our steelmakers 
have every reason to look for a continuance, for the present at 
any rate, of the large Canadian custom. Steel rails are still to 
be admitted duty-free, and several years must elapse before 
Canada will be ready to supply her own needs, 








LITERATURE. 


Particulars of the War-ships of the World, extracted from the 
Unwwersal Register for the Year commenced 1st April, 1887. 
Issued by the Committee of Lloyd's Register of British and 
Foreign Shipping, 2, White Lion-court, Cornhill, E.C. 

Tue widely extended organisation of Lloyd’s Register of 

Shipping, with its large staff of surveyors to be found in 

every important seaport of the world, affords excep- 

tional facilities for the collection of accurate statistics 
regarding all that pertains to shipping. Until a year or 
two ago the Committee of that society had confined their 
attention almost entirely to the classification of ships sur- 
veyed by their own staff, and their Register Book was 
chiefly valued on account of the information it furnished 
regarding classed vessels, It is true that during the 
course of ten or eleven years previously the Register 
Book had been amplified with lists of shipowners, their 
addresses, and the vessels they owned, particulars of dry 
dock and slips, and a tolerably complete record of that 
portion of the world’s merchant shipping which was not 
classed in their Registry ; but all these statistical efforts 
were wholly eclipsed last year by the issue of the Universal 

Register, which was duly noticed in our columns at the 

time. ‘The Committee have now sent out the second 

issue of that Register, a volume which even excels its 
predecessor in the extent and accuracy of the information 
it yields. The work before us contains particulars 
extracted from the Universal Register relating to the war 
ships of the world, and it is supplemented with tabulated 
lists of the world’s mercantile shipping of the most com- 
plete, interesting, and instructive kind. 

The war-ship list is believed to be the most complete 
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and trustworthy published in any country, and is the only 
periodical one issued in the English language. It contains 
particulars of the war-ships belonging to every nation in 
the world possessing a navy, and these particulars are of 
the most precise and valuable character. The ships are 
classed according to their several types and functions, and 
regarding each we learn what is the material of the hull, 
number of screw propellers, nature of rig, where built, 
when launched, displacement in tons, principal dimensions 
in feet, thicknesses of armour on belt, battery, turret, 
citadel, barbette, &c.; particulars of armament, indicated 
horse-power, coal capacity, and speed. Then, in addition 
to these general lists, we are supplied with analytical 
tables as follows :—(1) The guns carried by the world’s 
war-shipping, the details having in most eee Ae supplied 
from official sources, (2) A Fist of war ships, arranged 
according to speed, nationality, and displacement. (3) 
A list of sea-going armour-clads, and deck-protected ships, 
arranged according tothe estimated power of their heaviest 
guns to penetrate unbacked iron armour. (4) A similar 
list to the foregoing, relating to coast defence armour- 
clads. (5) A list of sea-going armour-clads, arranged 
according to the resisting power against penetration of 
their armour. (6) A list of deck-protected cruisers, 
arranged according to the thicknesses of their decks. 
(7) A list of coast defence armour-clads, arranged as in 
the fifth list. Over and above all this, another list gives 
the signal letters assigned to all the war-ships of the 
world, and, as already remarked, the volume concludes 
with a series of statistical tables, nine in number, relating 
to the world’s mercantile shipping. 

It is impossible to —_ too highly of the manner in 
which the compilers of this work have performed their 
task. The tables afford just such information as is sought 
by all interested in war and mercantile shipping, and no 
more. The classification and analyses have been performed 
in the most intelligent manner, and it is abundantly clear 
that the Committee of Lloyd’s Register are able to com- 
mand the services of men who are not merely mechanical 
compilers, but who possess a clear and precise acquaintance 
with naval science, and are fully alive to what a war-ship 
has to do, and how she is expected to doit. In their 
preface to the war-ship tables the Committee have fur- 
nished reasons for the several bases of comparison between 
ship and ship adopted by them in their analyses. The 
relative value of each function of a ship has been assigned 
with judgment, and the advantages possessed by each 
type for the performance of its special duty have been 
correctly understood. So clearly is this the case, that one 
would rather suppose this work had issued from the 
Admiralty Office, than from a voluntary association 
primarily concerned with the classification of mercantile 
shipping and machinery. Even upon the subject of naval 
ordnance and the criteria whereby the relative value of 
different descriptions of marine artillery may be deter- 
mined for purposes of comparison, the compilers of the 
tables seem to have been as much at home as when 
figuring up their statistics of shipbuilding at the con- 
clusion of the work. 

The particulars and summary regarding all the guns 
afloat in the world’s war-ships show us that Great Britain 
alone possesses ordnance capable of penetrating 36in. of 
unbacked iron armour, Bi ge these she has six. The 
guns in question are, of course, those of 110 tons, such 
as have just been put on board the Benbow, and the 
tables inform us that they are Armstrong breech-loaders 
discharging a projectile of 16°25in. in diameter, weighing 
1800 Ib., and requiring a charge of 10001b. of powder, 
the muzzle velocity of the projectile being 2128ft. per 
second. Without going fully into the very interesting 
data furnished under this head, it may be remarked that 
while we have twenty-two guns capable of penetrating 
24in, and upwards of unbacked iron, France has twenty- 
eight, Italy twenty, Russia twenty, and Spain two. So 
that although our six best guns can penetrate 36in. of 
iron, yet the twenty guns of ftaly are equal to 33in., and 
in the total of thick armour-piercing guns we are not so 
far ahead of any of our neighbours as would appear 
desirable, while in regard to France we are actually behind. 

The classification according to speed furnishes some 
very interesting results. Of 20-knot ships and above 
England and France have each only one, while Italy has 
ten, Spain two, and other Powers four. When we come 
down to 19 knots, however, we are relatively better off, 
having eleven of such ships mounting eighty-eight guns, 
as compared with ten French ships of sixty-eight guns. 
Germany and Italy have, respectively, three and two such 
vessels, and other nations nine. Of 18-knot ships, Eng- 
land has five of fifty-eight guns, France seven of five 
guns, Italy six of sixty guns, Germany two of twenty- 
eight guns, and other Powers six of twenty-four guns. 
It is in the matter of 17 and 16-knot war-ships that Eng- 
land shows to greatest advantage, having of the former 
twenty-five of 181 guns, while France has four of twenty 
guns, Italy five of fifty guns, and other nations four of 
nineteen guns; while of the latter we have eleven ships 
of ninety guns, as compared with three of France, four of 
Germany, four of Italy, and fourteen of other Powers. 
Summarised, it 7 that of 14-knot ships and above 
England has eighty, France sixty-nine, Germany thirty- 
five, [taly forty-one, Spain eighteen, and other nations 105. 

The summary of the tables relating to the penetra- 
tive power of the heaviest guns carried by sea-goin 
armour-clads and protected cruisers shows that Snolead 
has fifteen ships carrying guns able to penetrate 18in. of 
unbacked armour, while Petes has sixteen, Italy ten, 
Russia six, and other nations nine. If the still lower 
limit of 12in. of iron be selected, it seems that England 
has fifty-five ships, France eighteen, Italy seventeen, 
Russia four, and other nations sixty-six ships carrying 
guns capable of its penetration. From these figures it is 
clear that whatever may be the merits of the Admiral 
class or those of the Trafalgar type, we need more big 
ships in order to put us on a level with France. 

ter classifying the world’s war-ships according to the 
penetrative power of their guns, the compilers of these 
tables have very properly given us the other view of the 





case by stating the particulars of sea-going and other 
armour-clads as regards the resisting power of their 
armour. From the summary which follows this table, it 
seems that of sea-going armour-clads with side armour 
equivalent to 18in. and above of unbacked iron England 
has fifteen, France twelve, Italy ten, Russia three, and 
other nations three; while if we descend to 7in. and 
above, we find that England has thirty-six, France six- 
teen, Italy two, Russia thirteen, and other nations thirty- 
two ships provided with armour of that resistance. 

It is impossible, however, to do justice to these tables 
by such extracts as we have presented, The lists must be 
studied in their entirety to be understood, and in no other 
way is it. possible to gather from them the valuable 
lessons which they teach. Not only to naval officers and 
officials, but to the public generally who are interested in 
the state of our defences and are anxious to know how we 
stand in regard to our possible adversaries, this work will 
prove of great. value; and should any naval war break 
out in which we were unhappily involved, there can be no 
doubt that its contents would be eagerly consulted by a 
huge body of readers who, under ordinary circumstances, 
are content to let the Navy “ gang its ain gait.” 

The statistical tables relating to our mercantile shipping 
are of the same kind as was presented in the first issue of 
the Universal Register; but are, of course, corrected up to 
date. The particulars given upon Table No. 9, which 
concludes the volume, are significant of the unique posi- 
tion at present occupied by Lloyd’s Register as a classifi- 
cation society. Of the 465,155 tons of steel and iron 
sailing and steam ships built throughout the world in 
1886, no less than 369°524 tons—or nearly 80 per cent. 
—were built under the survey of Lloyd’s surveyors, and 
classed in their Register Book. The United Kingdom pro- 
duced 397,402 tons out of the total of 465,155 tons, so 
that the tonnage classed at Lloyd’s was nearly 93 per cent. 
of the total built last year in the United Kingdom. When 
to the primary duty of mercantile ship and machinery 
classification is added the further tasks of yacht classifica- 
tion, the assignment of freeboards, the testing of steel at 
the manufactories, the inspection of ship and engine 
forgings and castings, the survey of unclassed yachts at 
owners’ request, and the inspection of boilers and 
machinery not intended for classification, it will be seen 
that the Society has plenty of responsibility and work 
upon its hands. To all this the Committee have now 
added the periodical issue of the Universal Register with 
its enormous mass of data, of which the tables before us 
are merely extracts. Whether or not success attends 
them in their new enterprise, they have at least deserved 
it. The work is all it professes to be, and we heartily 
commend it to our readers both for purposes of reference 
and study. 








THE ROYAL AGRICULTURAL SOCIETY’S SHOW. 





Tue Royal Agricultural Society’s Show is being held 
this year at Newcastle-on-Tyne. The situation selected 
on Gosforth Moor leaves nothing to be desired. The 
ground is high and dry, and the soil light. Easy access is 
obtained to it by a good tram-car service. The grounds 
of the Exhibition abut on the showyard ; and it is to be 
presumed that a gateway will be opened between the two. 
Nothing of the kind has, however, any existence as yet. 
In the implement yard little or nothing is yet to be seen. 
Machinery is arriving daily in considerable quantities. 
It is worth notice that an entirely new set of entrance 
buildings has been provided of excellent design, the pro- 
duction of Mr. Benison, the architect to the Society. 

The present show possesses unusual interest for engi- 
neers, because competitive trials of steam engines are 
being carried out for the first time since the memorable 
trials took place at Cardiff in 1872. Those makers who 
had already obtained well-earned prizes and medals, held 
that they had done quite enough for the improvement of 
the portable and traction engine in the matter of economy 
of fuel. But younger firms held, not unnaturally, a dif- 
ferent opinion They did not admit that finality had 
been reached by Messrs. Clayton and Shuttleworth and 
the Reading Ironworks Company at Cardiff ; and per- 
tenaciously asked that more trials should be carried 
out. The Royal Agricultural Society refused to do this. 
It. is unnecessary to recapitulate a well-known story. 
The Royal Agricultural Society at length gave way, and 
announced that this year prizes would be awarded, the 
competitive engines to be divided into two classes, the 
first being an “agricultural locomotive engine on the 
compound principle, not exceeding 8-horse power, and not 
more than 10 tons weight empty—£200;” the second- 
class being “agricultural locomotive engine on the simple 
principle, not exceeding 8-horse power, and not more than 
10 tons weight empty—£100.” The word “locomotive ” 
as used here does not mean that the engine should of 
necessity be self-propelling, but only that it should be 
portable. Subsequent to the publication of the Society’s 
announcement, the principal makers issued a species of 
circular-letter in which they declared that they could 
take no part in the proposed competition, because trade 
was too bad, and the time available for producing a really 
economical engine was too short. However, there are 
firms quite as capable of designing and building excellent 
engines as any of those which have refused to compete, 
and instead of the competition ending, as was perhaps 
expected, in a fiasco, no fewer than eleven engines have 
a at Newcastle, as against twelve at Cardiff, and 
the trial promises to be in all respects at least as interest- 
ing as that which was carried out in 1872. It is by no 
means impossible that had those who signed the circular- 
letter to which we have referred known what would 
really take place, the letter would never have been written. 
One and all of these firms claim that their present 
engines beat in economy of fuel the best that was achieved 
at Cardiff. They do not appear, however, to have the 
courage of their convictions. In the first place, if their 


engines are already so excellent, they could not have 
wanted six or twelve months to produce something worthy 








of being sent to the brake, and in the second place, it does 
not redound to their credit that they have declined to 
submit their engines to a public and impartial test. The 
argument based on lack of time has had small weight, for 
most of the engines sent for trial at Newcastle have been 
designed and built within the last few weeks, and have 
scarcely had steam in them before reaching the trial yard. 

The trials are being carried out by Sir F. Bramwell, 
and Mr. W. Anderson, assisted by M1. Courtenay. Only 
two engines can be run on the brake at one time, as a 
large staff of assistants is needed to take and record 
observations. Lots were cast, therefore, to settle the 
order of the trial, and we give the names of the competi- 
tors in this order. e simple engines are to be tried 
first, as follows:—The Alnwick Engine Company, Messrs. 
Davey, Paxman and Co., E. Humphries, Jeffrey and 
Blackstone, W. and H. M‘Laren, E. Foden and Sons. 
The compound engines are by T. Cooper, ee er gy 
and Co., E. Humphries, Foden and Sons, and W. and H. 
M‘Laren. We have already published the instructions 
for trial issued by the Society. It will be enough to say 
here that each engine will make a preliminary run, which 
isa departure from t practice, and that instead of, as 
formerly, allowing 141b. of coal per declared horse-power, 
and judging merit by the time which the engine could 
run on that weight, the duration of each run will now 
be limited to four hours, the coal burned during that 
period being weighed. The change was essential, because 
whereas the best run made at Cardiff lasted 4 hours 54 min., 
it is highly probable that some of the compound engines 
at Newcastle could run under similar conditions over 
seven hours, pees to a consumption of under 
2lb. per horse per hour. This would drag out the trials 
to an inordinate degree. Even as it is, it is unlikely that 
they will terminate until the middle of next week. 

It is of course impossible while the trials are yet in 
progress to give any particulars of the results so far 
obtained. The bare figures unreduced would prove of 
little value; and their publication might convey an 
entirely erroneous impression concerning the Titive 
merits of the various engines. We shall therefore do no 
more now than give a general idea of the nature of the 
various competing engines, and for this purpose we shall 
take them in the order of trial. 

The Alnwick Foundry Company’s engine is the first 
the company has built. It isa curious fact that new 
firms almost invariably resort to old types of engine, and 
the particular engine exhibited is a very ordinary speci- 
men of the agricultural engine of, say, twenty years ago. 
It isin no sense or way aracer. The only particularity 
about it is that the cylinder, which is 8fin. diameter by 
12in. stroke, is secured to the top of the boiler by angle 
irons, which makes a very good job. There is only one 
simple slide valve, no cut-off gear of any kind. The 
pressure is 75 Ib., and the boiler is fed by a No. 4 injector. 

essrs. Davey, Paxman, and Co.’s engine is of the usual 
type of portable made by the firm, with a jacketted 
cylinder 9$in. diameter and 12in. stroke. The speed is 
controlled by Paxman’s well-known automatic governor 
cut-off gear. The pressure is 100 lb. 

Messrs. Humphries’ engine has a cylinder 10°5in. dia- 
meter, 14in. stroke. The speed is controlled by a Hart- 
nell governor on the crank shaft. The working pressure 
is 80 Ib. 

Messrs. Jeffrey and Blackstone’s is a little vertical 
engine mounted on wheels and shafts, and known as “The 
Viator.” 

Messrs. McLaren’s engine is of the ordinary portable 
type. The cylinder is 8$in. in diameter, 15in. stroke. 
The speed controlled by a Hartnell governor on the crank 
shaft. 

Mr. Foden’s engine is a traction engine, with a cylinder 
Thin. diameter and 10in. stroke, working at 120 lb., the 
speed being controlled by a novel and ingenious cut-off 
gear, recently patented by Mr. Foden, which could not 
be made intelligible without drawings, which we may 
supply later. 

The first compound on the list is a traction engine sent 
by Mr. Cooper, but built to his order and design by 
Messrs. Richard Garrett and Sons, who have, however, 
nothing whatever to do with ang it for trial. This 
engine is of peculiar construction, and we must reserve a 
description of it, however brief. 

Messrs. Davey, Paxman and Co.’s engine has cylinders 
5°75in. + 9°25in. x 14in. The speed is controlled by a 
Paxman governor. The pressure is 140 Ib. 

Messrs. Humphries’ engine is peculiar in having the 
cranks set at 180deg. The cylinders are 7in. + 12in. x 
l4in. It is of the ordinary portable type, and fitted 
with a Hartnell governor. 

Messrs. Foden’s is a traction engine with cylinders 
4‘75in. + 9°5in. x 10in. The working pressure is 250 Ib., 
and a great deal of interest centres in its performance, as 
this will be the first time, we believe, that any public 
test has taken place of an engine working at such a pres- 
sure, if we except one carried out some years ago by Sir 
F. Bramwell with a Perkins’ engine. 

The last engine on the list is Messrs. McLaren’: a port- 
able engine with cylinders 5°75in. + Qin. > 151u., con- 
trolled by a Hartnell governor on the crank shaft. 

Many of these engines are provided with dainty devices 
for economising fuel, and bear very high testimony to the 
skill and ingenuity of men not over burthened with 
mathemati knowledge, which last, we may add, has 
hitherto failed to produce any wonderful departure in 
steam engineering or a single noteworthy success, 








THE InstrTuTION OF CrviL ENGINEERS.—It was last week 
judicially decided that the Institution is liable, under the “‘Customs 
and Inland Revenue Act, 1885,” to pay the'tax of 5 per cent. on its 
annual income in lieu of probate and other duties. It was argued 
that the Institution fell within the exemption contained in Section 3 
in favour of property applied for ‘‘ promotion of education, litera- 
ture, science, or the fine arts,” but it was held that the exemption 
had relation to general education, and not to the promotion of skill 
in any one branch of science or art for the professional gain of the 
members of any particular body. It was pointed out during argu- 
ment that the Inns of Court were liable to and paid the tax. 
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FLEUSS PATENT HAND ICE-MAKING 
MACHINE. 


Ix an ice-making machine for domestic purposes the three 
qualifications of portability, rapidity and certainty of action, 
and cleanliness, are essential. The machines herewith illustrated 
are designed to combine these qualifications, while at the same 
time they are easy of manipulation, and the production of ice by 
them entails but little labour. At present, machines are made 
in two sizes, the smaller one being represented in elevation by 
Fig. 1, while Fig. 2 shows the larger size partly in elevation 
and partly in section, Fig. 3 illustrating the air-pump, common 
to both machines, in sectional elevation. From Fig. 2 it will be 
seen that the machine has a stoneware vessel, or absorber, E, to 
contain sulphuric acid. This is thickly covered with a compo- 





Fig. |-SMALL MACHINE. 








sition, made from paraffin and resin, to prevent the passage of 
any air through the pores—which was found to occur in the early 
machines—and the whole is then enclosed in an outer metal 
ease, as shown in Fig. 1. The lid J of this vessel is of lead, and 
has an angle-iron ¢ around its outer edge. Above the lid is an 
iron ring f with radiating arms. The absorber stands on 
another iron ring g, the whole being mounted on a suitable base 
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Fig. 2—LARGE MACHINE. 


from which iron straps h are carried upward. The straps h are 
provided with slots at their upper ends, through which the ends 
of the iron arms pass, as at 7, and are held down by the thumb- 
nuts Q, while the screws j bear upon the ring ¢, and so serve to 
jamb the lid down on the tep of the absorber. To ensure a tight 
joint between the lid and the top of the absorber, a groove is 





PLAN OF FIG. 2. 


formed around the outer edge of the lid as shown atk. Into 
this an elastic ring is put, and as the thin tongue of lead is 
partly flattened on the application of pressure by the screws j, 
it follows that a liquid-tight joint is made thereby which the 
sulphuric acid cannot pass, while the elastic ring makes an air- 
tight joint around the outer circumference. In this way the 
elastic ring is protected from injury by the acid ; and to still 





further ensure tightness, the top of the absorber and the under- | 
side of the elastic ring are painted over with paraffin, and then 
put together whilst warm. The absorber is provided with a 
funnel-like filling hole closed by a plug (not shown on Fig. 2, 
but corresponding with that marked F on Fig. 1), and the lid is 
formed with two sockets JJ, into which the ends of the pipes 
P P! are soldered. These pass upwards, and carry a tap R. 
Extending from the tap is a domed disc 8, which forms a lid or 
cover for the glass vessel containing the subst to be frozen, 
a ring of soft material at r ensuring a tight joint. A nozzle O 
allows of the neck of a flask being substituted for the larger 
vessel shown. The tap R controls the communication between 
the interior of the vessel and the pipe P leading to the 
absorber, the pipe P' being closed at the top and also at 
a point just above the entrance of the small suction 
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3—ENLARGED SECTIONAL ELEVATION OF AIR PUMP. | 


| 
pipe C. The pipe P passes down to nearly the level of the acid 
in the absorber, so that all vapour may be brought into close 
proximity with the acid, and be rapidly absorbed thereby. The | 
bell-crank lever T and links V V work the agitator blade of lead | 
U, when the machine is in operation. 

As this blade is mounted on a vertical spindle an ordinary 
stuffing-box G, out of the reach of the acid, suffices. If it is 
desired to introduce the liquid to be frozen in small quantities 
from a jar, or other receptacle, the small auxiliary tap X is used 
for the purpose, a piece of tubing serving to put it in communi- 
cation with the jar. By this means layer after layer of water or 
other liquid can be frozen in less time than would suffice to 
freeze an equal quantity in bulk. 

The machine shown in Fig. 1 differs from the one previously 
described in some respects. It is of smaller capacity, and in it 
the agitator is worked by the handle H from time to time as 

uired, and not from the main handle. Normally the acid 
stands at the level M, and when, by absorption of the aqueous 
vapour, it reaches the level L, it must be replenished. Though 
shown with a flask attached,a disc, and auxiliary tap arrange- 
ment similar to S and X of Fig. 2, can be attached to the 
nozzle O. Approximately the larger machine will freeze a pint 
of water in two minutes, or it will reduce the temperature of a 
pint of water sufficiently low for ordinary drinking purposes in 
from forty to sixty seconds. The smaller machine has about 
half this capacity. In either machine one charge of acid serves 
for about 100 freezings. 

The modus operandi and principles of construction of the air 





pump Fig. 3, will be best explained by considering one com- 


plete cycle of its action. Assuming the piston n to be on its 
down stroke, and the three-winged suction valve L to be closed 
as shown, the hollow cone forming the bottom of the piston 
fits accurately down on the cone of which the valve L is the 
apex, and forces all the air, and after it the oil in the annular 
gutter C', up through the valve P, Thus all air is effectually 
expelled from below the piston, The piston now commences 
its upstroke, drawn by the hollow piston rod N, and the suction 
valve is lifted by the hooked wire M' soldered to the tubular rodM 
at M*. The lower end of the hollow piston rod N is provided with 
spring clips ss, which grip the rod M sufficiently to lift the 
suction valve during the upstroke of the piston, a cross pin P 
limiting the lift. Ata point just before the piston reaches the 
top of its struke, the clips ss pass beyond the top of the rod 
M, and the valve falls into its seat. At the same time that the 
valve falls, the cavities T T, formed in the pump cylinder, fill 
with some of the oil from above the piston, and on the still 
ascending piston uncovering these cavities the oil therein flows 
down into the gutter C', ready for the next downstroke. The 
piston now forces the oil above it, and with it all trace of air 
past the delivery valve Q, and the upstroke is thereby com- 
pleted. The delivery valve Q also serves as a stuffing box, and 
thus not only reduces the friction on the piston-rod, but also 
does away with the necessity for accurate fitting that would 
otherwise exist. As will be seen, this valve consists of a disc of 
leather, formed as a hydraulic collar, and a metal ring T, the 
latter serves to retain the leather in shape, and also acts as a 
weight. An oil chamber R, surmounting the cylinder, ensures 
the delivery valve being always covered with vil ; while the disc 
R! prevents the valve being lifted too high, and also checks the 
upward column of oil. To prevent any oil being splashed out 
at the top of the pump, the piston-rod is made to pass through 
a disc of leather S, placed between two stops ¢ t, carried by the 
cover B, dished as shown to still further ensure that no oil shall 
be ejected from the chamber. The valve P consists of a leather 
dise surmounted by a recessed metallic piston carrying a second 
disc of leather. The piston n has a deep leather packing O, 
while the seat of the suction valve L is faced with kid, and as 
all these, together with the delivery valve, are constantly 
working in oil, it follows that friction is practically eliminated, 
and that great pliability of the various leathers, and consequent 
tightness throughout the pump, is obtained. With this pump a 
Torricellian vacuum can be obtained, and maintained without 
any further operation of the pump for a lengthened period of 
time. The machines can be seen in operation at the American 
Exhibition, Earl's Court. 








NEW GREASE-CUP LUBRICATOR. 





THE use of grease, more especially in a form similar to vaseline, 
is much extending, and various forms of lubricating grease-cups 
have been brought out for using it. That illustrated is a new form 
now being introduced into this country by Messrs. Seck Brothers. 
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Fig. | 


The outside of the cup is screwed—see Fig. 1—and a spring 
clip takes into the thread on the opposite ends of a diameter. 
The clip carries a piston which bears upon the grease, and forces 
under spring pressure a quantity of it from the cup into the 





Fig 2 


bearing when the clip is turned. The use of the spring 
clip secures a small amount of elastic pressure, which remains 
effective after the clip has been turned, the pressure upon the 
piston being thus extended over a considerable period of time, 
and making the extrusion of the grease a gradual process, 
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NUT-FINISHING MACHINE, MANCHESTER EXHIBITION. 
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WOOD'S NUT-FINISHING MACHINES. 





THE accompanying engravings illustrate machinery for facing 
and chamfering screw nuts on each side of the nut without re- 
chucking. It is exhibited at Manchester by Messrs. Dunder- 
dale, Wood, and Co, Fig. 1 is a front view, Fig. 2 is an end 
view, Fig. 3 is a front view partly in section, Fig. 4 is a trans- 
verse section, and Fig. 5is a plan. In each of the figures similar 
letters are employed to denote similar parts. 
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A is the support or underframing; BB! are slide rests, the 
slidesof which are adjusted by screws having squares C C! formed 
upon their ends ; D is a transverse slide, operated by the screw E, 
which works in the nut F, attached to the transverse slide; G 
is a handle for actuating the screw E; H H! are two headstocks 
practically equivalent to the headstocks of an ordinary lathe; I 
is a mandrel, having a screwed head of larger diameter than the 
stem of the mandrel; this mandrel has its head screwed to 
correspond and fit within the particular size of nut to be 
operated on, and the screwed part is a little shorter than the 
depth of the nut; K is a disc, having a central perforation 
corresponding to the dimensions and shape of the nut. As 
represented in the drawings Figs. 3 and 4, the nut L is carried 
in a chuck bush M. This arrangement obviates a change of the 
dise K when the size of the nut is altered. The disc K is con- 
centric with the mandrel, and is rotated at an equal rate by 
means of the two pairs of friction pulleys NN! and 0 0!,N 
being equal to O and N! to O!. The friction pulleys are driven 
from the cone pulley P, and are put in gear by means of the 
handle Q, which is connected with an excentric. SS! are two 
curved or bent levers or tool carriers. Each tool carrier is 
pivotted at TT! toa pivot carried by the traversing slide D; 
their inner ends carry the chamfering tools U U!, and _ their 
outer ends are controlled by two stationary bowls V V!, the 
position of which may be adjusted by the screw W. 

In working the machines a mandrel I of the required size is 
fixed in position ; the various cutting tools are changed, altered, 
or adjusted so as to produce their respective cuts on the nut to 
bring it to the desired form and dimensions ; the adjusting stop 
or bow] Z is secured in its proper position, and a suitable bush 
or chuck for holding the nut is secured in thedise. The friction 
pulleys being out of gear, the apparatus may be set in motion, 
when the mandrel will revolve and the dise will remain stationary. 
A black screwed nut may now be presented to the head of the 
mandrel through the opening in the centre of the disc, when the 
screwed part of the mandrel will engage with the thread of the 
nut, which is prevented from rotating by being held within the 
stationary disc. The nut will consequently be screwed upon the 
head of the mandrel until it comes in contact with the adjust- 
able stop Z. The friction pulleys are then put into gear by the 
handle Q, whereupon the mandrel with the nut and the disc 
with the nut therein are driven at the same speed. The handle 
upon the screw actuating the traversing slide is then rotated so 





MESSRS. DUNDERDALE WOOD AND CO, ENGINEERS 
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' as to bring the surfacing and levelling tools into operation upon 


the nut. At the same time, the centres of the curved or bent 
tool carriers 8 S! being moved with the traversing slide and the 
tails of the tool carriers being prevented from partaking in the 
transverse motion by the stationary studs or bowls V V', the 
tool ends of the carriers swing through the arcs of circles around 
T T' until their cutting tools come into contact with, and 
chamfer each end of, the bore of the nut. When the cuts are 
completed the motion of the hand wheel, and consequently of 





Fig. 5 


the traversing slide, is reversed, and the tools are thereby 
removed so as to permit the withdrawal of the nut. 








THE WEARDALE RAILWAY. 


A DEPUTATION from Weardale has pressed on the attention of 
the North-Eastern Railway directors the need that there is for 
the extension of the present line of railway further up the dale, 
and the question is still under the consideration of the board. 
The present terminus of the line is at Stanhope, a little beyond 
some of the quarries which yield so much of the limestone for 
the Cleveland iron furnaces. For some miles up the dale there 
are no engineering difficulties of moment, and it is this part of 
the district through which it is now proposed that the railway 
should be made. A survey was completed some little time ago, 
and the deputation presented the result. The estimated cost 
of the extension is £48,627, and there was an estimate of the 
traffic which seemed to show that there would te a yield enough 
to pay expenses and leave 4 per cent. on the capital. Weardale, 
as is well known, is rich in minerals, but there is far from being 
a demand sufficient to develope them now. The lead mines 
were worked for centuries, and they still yield large quantities, 
which would in all probability be increased if the lead could be 
placed cheaper in the market, as would be the case with cheaper 
transit. There is a rich iron ore also found, but it is only 
slightly worked, and the possibilities of its further utilisation 
depend chiefly upon the greater possibilities of the demand for 
iron and steel. Apart from these, the demand for railway ser- 
vice would be mainly for the agricultural industries and those 
depeudent thereon, and these industries are now greatly de- 
pressed. It follows, therefore, that as the present position of the 
Dale’s industries is one of general dulness, any great change in 
the future is more likely to be on the side of improved traffic, 
and thus a reliable estimate now is not likely to be above the 
yield of the future. But the question is one of a twofold 
character, and there is the fact that if the yield were likely to 
be much greater, the railway company would have needed no 
pressure to induce it to make the line. One of the chief 
factors of the position is that the agricultural industries do not 
as yet show any signs of recovery, and though the gradual 
reductions of rent will tend in that direction, yet the cheaper 
production of food abroad will keep down the range of agricul- 














aareass1ass11 1101 /1Vd, 
Ga Ernnnnn ves] 
CLLNLLALALL ILLES 
ao 


INL 


ez 


MM 
iaAZ 


Qu0F) ZZ 





tural prices for long. -Increased facility for cheaper transit 
would, of course, benefit the agriculturists greatly; and probably 
the knowledge of this fact is at the back of agitations such as 
that we are referring to. But the farming class will have to 
help themselves. The railway shareholders will only make such 
lines as are profitable investments as railways ; and if railways 
are to be made which will be on the whole profitable, but mainly 
profitable to the districts and the industries whick are to be 
served, then the conclusion will be that these districts and 
these industries will have to furnish a large portion of the 
capital required. If the fact were generally recognised, we 
should find a much more rapid construction of railways in 
districts needing them for their industries. In the case of 
Weardale, for instance, one of the great owners of property is 
that wealthy body, the Ecclesiastical Commissioners. There is 
it is urged, no reason why it should not advance a large portion 
of the sum needed to make the line. It would be an invest- 
ment. it is said, for it sounder than many, helpful to its landed 
and mineral properties, and one which might perhaps be safer 
in the present temper of the nation than that of land to such 
bodies; and it would make more profitable the industries on 
which a large part of its property depends in Weardale. 








DIFFERENTIAL FEED AND FORCE PUMP. 





Ir is said the differential feed and furce pump illustrated here- 
withisdesigned toovercome difficulties in boiler feed pumpsdriven 
by power. Among the advantages claimed are the following : 
The passage of water through the pump is not obstructed by 
corners and short angles to be turned, but is in a straight, con- 
tinuous line from the time it enters till it leaves the pump. 

The two plungers being directly in line, one over the other, 
and the motion from the driving gear and connecting rod being 
guided by a slot placed in the columnar base of the pump, there 
can, consequently, be no side wear in the stuffing glands of 
either plunger, and they can be kept tight, while wearing much 
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longer than any others yet used. These pumps, having three 
suction inlets and three discharge outlets leading from chambers 
cast in their base, enable the piping to be taken off in the most 
convenient manner, and with the least number of elbows, and 
admits the attaching of a return connection pipe and valve from 
the discharge to the suction chamber ; thus the discharge of 
the pump may be regulated without altering its s ; 

Air entering the pump from the suction or elsewhere must 
pass up through the plungers and find its way into the air 
chamber, which is the highest part of the pump, and from 
which the air is continually absorbed by the water. The driving 
mechanism isall outside thepump. This isan American invention, 
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RECORDS OF TESTS AS TO THE POWER 
CONSUMED BY VARIOUS MACHINES USED 
IN ROLLER MILLS.' 

By Henry Srnoy, C.E. 


The hovse-power absorbed in roller milling.—It is never very 
pleasant for an assemblage of business men to sit and listen toa 
paper which tells them nothing but what they know already, or 
repeats what has often been told and written before. In deali 


medium wheat only took 291-horse power. This was an increase 
of 78 per cent. The actual increase of pressure on the smooth rolls, 
however, was very much greater, for if we deduct the power re- 
uired to drive the empty rolls, which was the same with both wheats, 
the power absorbed in the actual grinding of the middlings was 112 
r cent. more than was required for those from the softer wheats. 

e power required to grind respectively light and heavy feeds was 
exhaustively tested, and the resuit conclusively proved that a very 
great deal of power can be wasted by overloading, or even by 
fully loading smooth roller mills. In one case a feed of coarse 





S? 
however, with the power absorbed in roller milling this paper trea 
of a subject on which, as far as I have been able to ascertain, there 
is a general lack of published information, and while I do not 
profess in every inst to tell thing entirely new, yet it does 
not repeat what has ever been published before, and deals entirely 
with a prolonged series of special trials extending over a protracted 
period, and executed for me under the continued superintendence 
of Mr. W. Stringer, and for the accuracy of which I therefore can 
vouch. In instituting these trials, my intention was, by a series of 
accurate tests, to come to a reliable decision as to the power taken 
by the different machines used in roller milling when worked under 
varying conditions, and to determine what o> of power 
was taken by the different sections of the roller system. In 
carrying out my business as a milling engineer, I daily found the 
want of this information ; and during the past years had collected 
an extensive record of the varying powers taken by the different 
plants which I have erected in the United Kingdom. While the 
experience gained in this manner had enabled me to approximate 
very fairly the amount of power absorbed by any particular work, 
and any particular machine, I still thought it would be worth the 
expense and trouble of the trials if I could establish a reliable 
standard of the power that the different classes of machinery used 
in roller mills should take when worked under fair conditions. 
After consultation with Mr. Michael Longridge, who, as chief 
engineer of the Boiler Insurance Company, Manchester, has ex- 
ceptional experience in the indications of power, he undertook for 
me the engineering superintendence of these trials, and the taking 
and calculation of the engine indications, my principal miller, Mr. 
Stringer, being responsible for the general supervision of the 
milling, the setting of the rolls, and the regulation of the different 
machines. The Kirkdale Roller Mills, Live: 1, where the tests 
were made, is a compact, well-built, six-fioored building, five floors 
of which are partially occupied by the roller mill. It is a first- 
class eight-sack plant on my system, and having plenty of room 
and light, was for this reason a place icularly suitable for the 
trials, which were carried out by one double-cylinder high-pressure 
engine, with cylinders 16,,in. diameter and stroke Oft. Sin. driving 
the whole plant, and a smal] Sjin. diameter single-cylinder engine, 
l4in. stroke, which was on one of the mill floors, and to 
which the different machines, the powers of which were to be 
ascertained, were tively ted. The smaller engine 
was very sensitive, and capable of showing the slightest variation 
in power. During the trials indications were taken with the main 
engine, while the mill was running under very varying conditions, 
on a variety of wheats, with large and small feeds and at 
different speeds. With the large engine the mill was also 
indicated in sections, and the power consumed by each section 
was again and again checked, machine by machine, by means 
of the smaller engine, with which were also tested inde- 
pendently the elevators, worms, &c. Indications were taken 
of the same machines under varying conditions as to pres- 
sure used in grinding, speeds, &c., and a sufficient number of 
diagrams were taken to guard against error, in many cases several 
days having been spent over one series of indications in order that 
a thoroughly reliable result might be arrived at. All indications, 
whether with the larger or smaller engine, were, whenever practi- 
cable, checked independently, and every precaution taken that 
the results obtained should be not only - y= tely, but, as far 
as possible, absolutely correct. It would be impossible, in the 
limits of a short paper, to go into the details of those trials, though 
to many the particulars would be interesting, but as the taking of 
the indications, with the preparations for them, and the necessary 
calculations afterwards was the work of months, it wil! be seen 
that only a very condensed summary of the results can now be 
brought before you. 


_ Granulation.—I shall first deal with the granulation, giving only 
such results as I think would be interesting to the general miller, 
omitting small fractions, except where the smallness of the total 
consumed power makes them absolutely necessary. The quantity 
of wheat that was on the mil! during the trials of course varied 
from day to day. In order to simplify the figures, I have by cal- 
culation averaged the work to 84 sacks—of 280 lb.--finished flour 
per hour, and the results given are based on this-quantity. The 
mill was fitted up with six breaks, one pair of 24in. ~ 10in. fluted 
rolls being used for each break, the flutes of all being in good con- 
dition at the time of the indications. With a full feed of medium 
condition wheat—say Californian, red winter, and Canadian—and 
when thoroughly cleaning the bran, the different breaks took as 
follows :—First break, 2°0-horse power; second break, 4°12-horse 
power; third break, 3°4-horse power; fourth break, 3°45-horse 
power; fifth break, 3°0-horse power; sixth break, 1°32-horse 
power. It will be seen that the most power was absorbed by the 
second break, and the least by the sixth, while the next smaller 
power was required for the first. Of this total power, 3°30-horse 
poe was required to drive empty the six pairs of rolls, and the 

lance of 14-04-horse power was absorbed in doing the work. With 
the millon hard-frosted Minnesota wheat, it was found that the breaks 
took 21 per cent. more power. This test had to depend on one 
set of indications, and could not be checked independently, so that 
I can only give these as approximately correct. The speed at which 
a break roll would require the least power was carefully ascertained, 
and the results showed that any excess of speed was a distinct 
waste of power, without any counterbalancing advantage in the 
quality of the work. It was also found that when the rolls were 
sharp there was no gain in power, nor any improvement in the 
material, by increasing the length of rolls beyond a certain number 
of lineal inches per sack of flour per hour on each break. The 
scalping of the full feed when the six breaks were running required 
493-horse power, and of this power 1°6-horse power was absorbed 
in running the machines empty, the balance of 3°33-horse power 
being all that was required for the actual treatment of the feed. 
Some of the breaks having been scalped in centrifugals and some in 
reels, another series of tests were made to determine the relative 
power taken by the two classes of machines. When running idle, 
a double centrifugal scalper, three sheets long, used for the scalping 
of two breaks, took 0°55-horse power, while two four-sheet reels 
took 0°38-horse power, showing that more power was required for 
the empty double centrifugal than for the two empty reels. A 
number of indications were also taken of the relative power absorbed 
in scalping. Thirty ewt. of wheat was put into a one-sheet centri- 
fugal scalper, and the scalping, independent of the hine, took 
0°82-horse power, while the same weight of feed in a four-sheet reel 
only took 0°5l-horse power, proving that in the actual work of 
scalping or dressing a reel is also more economical than a centrifugal 
scalper. 

Smooth rolls.—In the mill were four sets of 20in. by 10in., and 
three sets of 20in. by 9in. three-high smooth roller mills. These 
were found to take in the aggregate 22°49-horse power, or 2°64 per 
sack of flour, and when running empty, 7°52-horse power. Two 
20in. by 10in. mills took all the first-class semolina and absorbed 
674-horse power. One similar set of rolls and one set of 20in. by 
9in. took all the fine middlings and absorbed 5-46-horse power, 
while one set of 20in. by 10in., and two sets of 20in. by 9in. took 
the returns from the first centrifugals and all the second-class 
material and tails and absorbed 10°26-horse power. A trial of 
hard-frosted Minnesota wheat showed the smooth rolls taking 
4-70-horse power per sack of flour, while a similar quantity of 

















1 Paper read at the Millers’ Convention, 





semolina on both pairs of a three high mill was indicated and 
absorbed for the grinding 3°36-horse power. When this same feed 
was put on one side of the mill only, it absorbed 5-93-horse-power, 
or an increase of 77 per cent., to produce the same effect. This 
quantity was a fair feed for both pairs of ‘rolls, and when put on 
one © was a very heavy feed. Taking, again another mill 
running with a light feed, both pairs took 2°54-horse power, while 
the same quantity on one pair took 3°0-horse power, or an increase 
of 18 percent. In this case the feed was, as just stated, a light 
one when divided over both pairs, and was what would be called 
a full feed for the single pair. Another three-high mill had a very 
light feed, which took 0°07-horse power. A similar roller mill had 
about double that quantity, but still was not what is usually 
regarded as over fed, yet the grinding took 2°81-horse power. In 
all cases the material was better ground when spread ‘over the 
larger surface, so that a small feed on a smooth roller mill will not 
only take relatively less power than a larger one, but the work at 
the same time will be more satisfactory. Although the maintain- 
ing of the differential speed between the rolls is generally 
secured by r, yet in some machines it is secured by 
belt. Considering that it would be advantageous to test 
the relative powers absorbed by the different methods, a series 
of trials were carried out, and the results were very instructive. 
In the first instance a fully fed pair of rolls with gear were indi- 
cated, and absorbed 2°73-horse power for roll and grinding. The 
gear was then taken off, and the two rolls driven independently by 
belts. Now, in putting on the necessary grinding pressure, the 
fast drive belt began to slip, and both rolls practically ran at the 
slower speed, the result being that only a small portion of the 
material was sufficiently ground, while the power absorbed was 
2-90-horse power. The fast roll belt was then thrown off, and the 
second roll entirely driven by friction off the slow roll. The relief 
given by throwing off the slipping belt enabled the same amount of 
work to be done with 20 per cent. less power, the roll now working 
with 2°32-horse power instead of 2-9-horse power. A stronger belt 
was then put on the fast roll, and immediately the slow roll belt 
began to slip, and both rolls ran at the quicker speed. The quality 
of work was the same, while the power taken was increased to 
5°63-horse power. The slow roll belt was next thrown off, and the 
springs of the rollers were tightened, so as to put an increased pres- 
sure on the material, but the work was still as unsatisfactory, the 
middlings being only partially reduced, while 7°6-horse power was 
absorbed. Both belts were nextstrengthened, and with some difficulty 
tightened sufficiently to maintain the differential speed without 
slipping. The middlings were now ground sufficiently, but the 
power absorbed was 5°15-horse power, while with the gear for 
exactly the same amount of material it had only been 2°73-horse 

wer. These trials showed the great difficulty of maintaining by 

It the exact differential speed where there is a full feed on the 
smooth rolls, and also established the fact that when the differ- 
ential speed is not maintained there is a very great loss of power, 
apart from the bad quality of the work. Continuing the trials with 
belt-driven rolls, it was found that with lighter feeds there is much 
less tendency for the belts to slip, and that where the work is 
sufficiently light to allow of fairly slack belts maintaining the 
differential speed, the horse-power absorbed is tically the 
same as with gear. A further set of trials established that in a 
geared mill less horse-power is required if the drive is first trans- 
mitted to the quick-running roll, the indication showing that with 
the driving belt on the fast roll the power required was 2°73-horse 

wer, while with the slow roll drive it was 2°8-horse power, ora 
oss of 24 per cent. 

Dressing machines.—In dressing the material from the reduction 
rolls, eight centrifugals were employed—four two and a-half, and 
four three sheets long. When aoa I idle these machines took 
in the aggregate 4°73-horse power, while with the feed they took 
598-horse power. Taking the entire dressing and scalping 
machinery in the mill, consisting of twelve centrifugals and five 
reels, the power absorbed in running them empty was 7°96-horse 
power, while when dressing the 8} sacks flour it was 14-28-horse 

wer. Of this, 8-30-horse power was used for scalping and dress- 
ing the break meal and the material from the breaks, while the 
balance was required, as we have seen, for the dressing machines 
following the reduction rolls, the entire scalping and dressi 
taking 214 per cent. of the total power required for the mill. That 
this power could be very much reduced was proved by repeated 
experiments, several machines being run considerably below 
their normal speeds, resulting in every case in very much 
less horse-power being required to do the same amount of work. 
In one case a particular machine, which had on it a very large 
feed, when running at 200 revolutions, absorbed 1°43-horse power 
for the machine and work, while the same machine at 160 revolu- 
tions only took 1-07-horse power, being a saving of power of 
25 per cent. Again, a centrifugal, scalping one of the breaks, 
took at 200 revolutions 1°56, while at 130 revolutions it —_ 
absorbed 1°15-horse power, being a saving of 26 per cent. In bot 
these cases the work at the slower speed was as well done as at the 
200 revolutions. On the further test of the power, taken by one 
of my 3-metre centrifugals, the average for a single machine run- 
ning empty at 200 revolutions was found to be 0°71-horse power, 
which was divided amongst the several parts as follows:—The 
centre, shaft, and beaters took 0°5l-horse power; the outside 
cylinder and rails carrying the silk, 0°12-horse power; and the 
collecting worm, 0°08-horse power. 

Purification.—All the machines for purification in this mill 
absorbed only the small power of 4°66-horse power. Three semo- 
lina purifiers ran at 450 revolutions, and their fans at 900 revolu- 
tions. Under the purifiers were nine collecting worms, driven with 
cross-shaft and bevel gear. The three purifiers, fans, collecting 
worms, &c., only absorbed 2°55-horse power, or 0°85-horse power 

r machine. A ‘‘ Reform” purifier, running at 450 revolutions, 

tted with filter and a quick-running fan, took only 1-horse power. 
Two tailing sieves, an exhaust fan, and a dust catcher, absorbed 
only 1‘1l-horse power. From the small amount of power which is 
taken by the running of properly constructed purifiers, &c., it can 
be clearly seen that the better class of mill plants should require 


less horse-power per sack of flour manufactured than an inferior 
system. ere are no other class of machines that with such little 
power will separate the injurious material and send it direct to the 
offal sack. e rejecting of similar material, in the absence of 


purifiers, by smooth rolls and centrifugals, &c., in addition to 
injuring the quality of the flour, must, and decidedly does, take 
considerably increased pero There were in this mill sixteen 
elevators running from the top of the mill to the bottom, each 48ft. 
high. They were all fair-sized elevators, with 4}in. cans and 5}in. 
webbing; but the whole power required to drive them at their full 
speed, empty, was only 0°65-horse power, while when the full 
feed was on the mill, the additional power absorbed was only 0°69- 
horse power, the whole power required for the elevators at their 
full speed being 1°34-horse power. To convey the material from 
the smooth rolls to the elevators, and collect the flour and offals, 
316ft. of worming was employed, which, running empty, absorbed 
1-64-horse power ; with the full feed on, the additional power 
required was only 0°48-horse power. A special test of a large 9in. 
worm, ing twenty-four sacks of flour per hour 47ft., only 
absorbed 658-horse per worm-and feed. 


(To be continued.) 





AMERICAN ENGINEERING NEWS. 
: (From a Correspondent.) 

Revenue statisties.—For the twelve months ending May 31st the 
exports of merchandise were 724,559,702 duls.—an increase of 
52,459,156 dols. over the precedi rear. ‘The imports were 
685,341,819 dols.—an increase of 54,805,029 dols. The gold exports 
were 17,461,014 dols.—a decrease of 17,853,026 dols. The gold 
imports were 42,668,039 dols.—an increase of 21,947,618 dols. The 
silver exports were 26,403,001 dols.—a decrease of 4,870,434 dols, ; 
the imports were 17,453,900 dols.—a decrease of 123,915 dols. 

State railroad consolidation.—A Bill bas been introduced into 
the New Hampshire ee gee having for its object the incorpora- 
tion of the New Hampshire Railroad Company. It provides for a 
union of all the railroads in the State, the capital stock to be 
10,000,000 dols, The Bill prohibits free and limits passenger 
rates to 2hc. per mile, and dividends to r cent. 

Railroad supplies.— orders have been given out lately for 
steel rails, One rolling mill in Pennsylvania bas contracts for 
15,000 tons for the Norfolk and Western Railroad, and 15,000 tons 
for a railroad in Washington Territory. Nearly all the locomotive 
works are crowded, or at least well supplied, with orders. The 
Philadelphia and Reading Railroad Company, which has hitherto 
built its own engines, at its shops at ing, Pa., has placed an 
order for ten passenger and twenty-five freight engines with the 
Baldwin Locomotive Works, owing to the sey = shops being 
overcrowded with repair work. ‘The Hinkley motive Works 
are building a number of engines for the Boston and Maine Rail- 
road and the Atchison, Topeka, and Santa Fé Railroad. These 
works will also build some ‘‘Strong ” locomotives, the one built by 
the Lehigh Valley Railroad having proved so successful. 

Are light carbons.—About two months ago the companies manu- 
facturing carbons for are lights made a ‘‘ combine” and raised the 
prices from 10dols. to 12dols. per 1000 to 20dols, to 25 dols., 
which caused considerable trouble and expense to electric lighting 
companies, as all their contracts were based on the former prices. 
The only raw material that is of much value for the manufacture of 
the carbons is the coke from the manufacture of petroleum and 
naphtha ; coal gas coke being very little used on account of its hard- 
ness and inferior efficiency. The electric light companies conferred 
together, and have decided to take the entire petroleum coke owl 
duct of the Standard Oil Company— which is a great monopoly— 
and manufacture their own carbons, accepting the Standard Oil 
Company's figure of 160,000 dols. per annum for its entire yearly 

roduct of 20,000 tons. The factory will be established in New 

ork. This deal effectually destroys the business of the carbon 
manufacturers, as the Electric Light Carbon Syndicate, while it 
will ee not use more than a third of the coke product, will 
control it al 

American shipping.—The Pacific Coast branch of the American 

Shipping and Industrial League, at a meeting in San Francisco, 
Cal., June 22nd, to consider remedies to prevent the decay of 
American shipping, adopted resolutions declaring that Congress 
should favour by bounties the building and navigation of American 
vessels for foreign trade, endorsing the Bounty Bill introduced at 
the last session of Congress, and cpegee Bape the neglect 
of the Federal Government to fortify the harbour of San Francisco, 
the only naval station on the Pacific coast. The resolutions were 
embodied in a memorial to be presented at the next session of 
Congress. 
A complete construction train.—Superintendent Mansfield, of the 
Indianapolis and Vincennes Railroad, claims to have the best con- 
struction train in the States. The train is hauled by a heavy 
freight engine, and consists of twenty-one cars, viz., sixteen flat 
cars, sleeping car with twenty-six berths for labourers, dining car, 
a caboose with six berths for the train men, baggage car, tool 
car. The train starts out on Monday morning and comes back 
Saturday night. Little time is lost for meals, as they are eaten 
while the train is running, and the arrangement works very 
satisfactorily. 

Working on shares.—A number of copper mines in Michigan— 

incipally in Ontonagon and Keweenaw counties—are being 
worked “on tribute "— that is, on shares, the miners dividing the 
a get with the mineowners—and by this means the miners are 
able to earn fair wages where the company owning the mine would 
lose money by operating it. The mines thus worked are all mass 
copper mines, where the pure metal is found in masses weighing 
from a few ounces to many tons, Occasionally a party of tributers 
strike a bonanza in a large mass of several tons, e miners at the 
Ridge Copper Mine got 424 tons for their winter's work ; this is 
worth about 9500 dols, 

The weak spot in the chain.—On June 2lst, a serious accident 
occurred on the Philadelphia, Wilmington, and Baltimore Railroad, 
near Havre de Grace, Md. South-bound train No 41, due at that 
place at 5.38 p.m. had just pulled out of the depét when it was 
run into by No. 66, North-bound, the Congressional express which 
is run by the Pennsylvania Railroad between Washington and New 
York. e express was running at a rapid pace; it upset and 
wrecked two parlour cars and Secbotes | another car. A pas- 
senger in No, 41 was killed and several persons seriously 
injured and scalded. The accident was the result of a com- 
bination of circumstances. The road is double tracked, but at 
this place there is a bridge only wide enough for a single track, 
and on this the two tracks overlap, there being still four rails ; 
about 100 yards from the bridge the two tracks separate to the 
usual width apart. The switches are protected by signals, but 
there is no derailing device or safety siding. The South-bound 
train had the right of way and was protected by the signals, but 
the engineer of the express stated that he could not get his brakes 
toact. The engine of the South-bound train was clear of the 
switch, but the express struck the cars obliquely at the heel of the 
“Y.” Such an arrangement of track should never have been per- 
mitted, especially where such fast traffic is operated, or it should 
at least have been protected by a derailing switch that, in the event 
of ap engineer mag, sage a danger signal, would turn the train 
into a blind siding. e weakest link in a chain determines its 
strength, and the single track link in a double track line determines 
the safety of the road, 

The new war-ships.—The board appointed to select the most 
suitable designs for an armoured cruiser and an armoured battle- 
ship of 6000 tons each, from the competitive designs submitted to 
the Navy Department some time since, has apvevees the design for 
a battleship submitted by the Barrow Shipbuilding Company, of 
England, and reports that such a ship would be a valuable addition 
to the navy. tg om was selected for a cruiser, and the plans 
prepared by the Bureau of Construction of the Navy Department 
will probably be adopted ; the vessel will have a general resem 
blance to the Brazilian turret ship Riachuelo ; it will be 310ft. 
long, 54ft. beam, 21ft. 6in. draught, 6600 displacement, 17 knots 
speed. There will be four 10in. guns in turrets en echelon, six 6in. 
guns, and thirteen rapid fire guns; there are also torpedo tubes 
for fish torpedoes and two steam torpedo boats. The armour 
belt is 17in. thick and 6ft. broad. The ship will be barque 





rigged. 

The Vermillion iron range.—Capitalists are investigating the iron 
deposits of the Vermillion range in Minnesota, one of the richest 
on the Continent. The ores contain a remarkably small percentage 
of phosphorus, averaging ‘055 per cent., while the metallic iron 
averages 65 per cent. Several companies have recently been 
organised, and the range will be developed. 








Tue work of making new docks at Ardrossan, which 
will'equal some of those on the Clyde, is in active progress, Mr. 
Lawson, of Glasgow, being the contractor. The old harbour has 


been piled in, and the water-tight sheathing attached to the piles. 
The docks will be about nine acres in extent. The products of the 
Lanarkshire dbalfield, whén the new line is completed, will be 
shipped at this port. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


On 'Change in Wolverhampton yesterday, and in Birmingham to-day 
—Thursday —there was a continuance of that forward movement 
which became noticeable last week, There seems to be an impres- 
sion that the quarterly meetings will take a turn favourable to 
sellers. (Cc 8, therefore, are more disposed to enter into 
negotimtions, but they are still unwilling to launch out much, For- 
ward imsiness has about it a little more freedom, with the result 
that some makers can look ahead with confidence. 

The following circular has this week been issued by the New 
Britis’ Iron Company.—‘‘ In consequence of the more frequent 

uirements made of late for the supply of various sizes of iron 
and steel in very limited quantities, and the increasing costs 
occasiened thereby, notice is given that, in every case when less than 
5 ewt of any size is ordered, an addition of 10s, per ton will be 
made to tho list price.” This advance is not likely to affect the 
standard price. It is to provide compensation for the loss incurred 
by the frequent changing of the rolls. 

The general basis will, it is anticipated, continue at the quarterly 
meetings next week, at £7 for bars, with 12s. 6d, extra for the 
Earl cf J wdley's qualities. No intimation of an advance has 
been received from any of the leading makers, among whom are 
Messrs. William Barrows and Sons, Messrs, John Bradley and Co,, 
the New British Iron Co., Messrs. John Bagnall and Co., and 
Messrs. Noeh Hingley and Sons. 

The list of Messrs. William Barrow and Sons is as here :—Bars, 
round, square, and flat, £7; best bars, suitable for chain-making 
and other purposes, £8 10s.; double best, suitable for superior 
chains, bars, and the like, £9 10s.; aie bars, £7 10s.; best 
angle, tee, and rivet iron £9; and double best, £10. Boiler plates 
the firm quote, £8 10s., £9 10s., £10 10s., and £14 10s., according 
to quality: and sheets, £8 10s. for 20 gauge, £10 for 24 gauge, and 
£11 10s. for 27 gauge. Hoops are quoted, £7 10s.; best, £9 ; and 
wide strips, £8 10s, 

Stock-taking and repairs to canal basins are this week interfering 

with production at some of the works. At the same time the de- 
mard for urgent deliveries wearsa favourable aspect. It is an in- 
dication that consumers are buying well within their requirements 
until they ascertain the turn which the quarterly gatherings may 
take. 
Prices of ordinary bars keep at £5 10s.; common bars, £5; and 
hurdle sorts, £4 15s. Prices of hoops, £5 to £5 5s., and of gas- 
tube strip, £4 15s. to £5, though makers mostly quote £4 17s, 6d. 
Bedstead strip varies from £5 to £7, according to the nature of 
specification. Sheets are firmer, and orders are becoming so free 
that some makers consider themselves justified in demanding 
higher rates by 5s. per ton on forward business, The majority of 
the makers, however, while being tirm in their prices, do not qnote 
any actual advance. Prices are £5 17s. 6d. for galvanising singles, 
£6 to £6 5s. for doubles, and £7 for lattens. 

Sheets of the Woodford brand are named as £7 for singles, £8 
10s. for doubles, and £10 for lattens, Crown Woodford qualities 
are £9 10s., £11, and £12 10s, respectively. Double best are 
£12 10s., £14, and £15 10s., according to gauge ; while for treble 
best an additional £2 is quoted upon the respective gauges. Mild 
steel sheets are £13 for 20 gauge, £14 10s. for 24 gauge, and £16 
for 26 gauge ; while charcoal] sheets are £16 for 20 gauge, £17 10s. 
for 24 gauge, and £19 for 26 gauge. 

The stronger —_ of black sheets, and a rise in spelter of £1 
per ton, which latter means an increase on the cost of the gal- 
vanised article of 6s. 6d. per ton, is leading to higher prices being 
demanded by some of the galvanisers this week. Rumours were 
upon the market to-day—Thursday—in Birmingham, that circulars 
bad been issued by certainly one leading firm, declaring 10s. per 
ton. Investigation, however, proved the report to be unfounded. 
Some other firms, notwithstanding, are trying for more money by 
5s. per ton, which would make 24 gauge delivered Liverpool, in 
bundles, £10 2s. 6d. to £10 5s. Most firms are, however, known 
to be still willing to accept the old prices, and attempts to secure 
arise will meet with some difficulty. 

The steel makers continue in receipt of as many orders as they 
ean conveniently execute. This material is fast acquiring addi- 
tional favour in this district. Prices are still strong at £4 10s. to 
£4 15s. for Bessemer blooms and billets, and £5 to £5 5s. for tin 
bars and plating bars, delivered into this district. 

Welsh tin-plates are stronger this week by ls. per box for deli- 
very up here, in consequence of the stoppage of mills through lack 
of water. Even at the rise makers, consumers here state, do not 
much care for the business. 

Orders for pigs are steadily increasing. Consumers show a 
desire to speculate before the advent of the quarterly meetings, 
believing that by so doing they will secure better terms than will 
then be available. Prices consequently exhibit much firmness, and 
the advanced quotations of last week are more than maintained. 
Lincolnshires are 40s. to 41s, delivered at stations in this district ; 
while Derbyshires are quoted 37s., and Northamptons 36s. to 
86s. 6d., both at consumers’ works. Hot blast all-mine Stafford- 
shire pigs are firm at 50s, to 52s. 6d.; part-mines, 40s.; and common, 
28s, 62. to 30s. First quality hematites are quoted by the Tredegar 
Company at 54s. 6d. delivered, No. 3 forge at 52s., and No. 4 at 
5ls. For No. 3 the price of the Barrow Company is about 55s, 
to 57s. 6d. ‘ 

The colliery engine tenders in the employ of Lord Dudley have 
received notice for a reduction of 4d, per day in their wages, which 
are now 3s, 8d. per day. 

Excellent reports continue to reach me of the active demand 
which is being experienced for railway rolling stock accessories, on 
account of distant railway companies, One local engineering con- 
cern has booked an order for 4000 pairs of wheels and axles for 
India. The firm has also a lot of other Indian and South American 
work upon their books. Some other fair inquiries are also on the 
market for the Indian railways, among them being one for wagon 
ironwork for the State railways, and steel rails, cast iron sleepers, 
—_ and crossings, and other material for the Indian Midland 

ilway Company. 

The requirements of the Indian telegraph companies in the 
matter of constructive work are providing a capital thing for this 
district. There have just been secured by two local firms—Messrs. 
Bayliss, Jones, and Bayliss, engineers, Wolverhampton, and Messrs. 
James Russell and Sons, of the Crown Tube Works, Wednesbury— 
valuable contracts for wrought iron rivetted galvanised telegraph 
posts. The order placed with one of the firms alone is estimated 
at 150,000 poles, and it will keep this department of the works 
fully on for some time to come, and a number of additional hands 
will have to be engaged. The poles are made in four sections of 8ft. 
each, and taper upwards from a diameter of about 9in. at the base 
to about 2hin. at the top, on to which is screwed a small cap. The 
base of the poles fits into round wrought iron sockets. Thisis about 
the third time that similar work has come into this district, and 
rumour has it that the price of these contracts just secured is about 
£4 19s. per ton. 

Constructive engineers have some better enquiries for bridge- 
work, in which steel will form a considerable component. The 
work is most] y for export. 

Some of the heavy ironfounders are steadily e All, 
however, complain of undue competition. Several firms hold some 
good orders for chilled and other rolls. Pipefounders have some 
fair work in prospect, there being now upon the market numerous 
enquiries for pipes and other requirements. Besides iron mains and 
other castings, the Brixham (Devon) Lecal Board invite tenders for 
constructing an iron water-tower. Water pipes are required by 
the Nottingham Corporation. 

Merchant orders in the hardware trades are at date of full 
average value from the River Plate, Chili, the United States, and 
Burmah. China also is an improving market for metal, hardware, 








machinery, and railway material of the cheaper descriptions, and 
though new Indian orders are momentarily small, there are some 
important contracts for railway material, waterworks plant, and 
irrigating machinery under execution for India. The Australian 
markets are still depressed and unsettled by mercantile failures 
and other causes, and the indents arriving from New South 
Wales are mostly for deferred deliveries to secure the advantage 
of the tariff reduction which comes into operation in October next. 

The South Staffordshire and East Worcestershire nailmakers are 
making a steady move for an advance in wages. The Halesowen 
jump plate an ike nai] makers are organising themselves for 
this end, and the Birmingham malleable nail makers have 
unanimously rejected a proposal made to them by the employers. 

At a monthly meeting of the South Staffordshire Mines Drainage 
Commissioners at Wolverhampton on Monday, a rate for the 

i ig twelve ths was levied, in accordance with the Arbi- 
trators’ award, of $d. upon every ton of fireclay and limestone, and 
9d. upon every ton of ironstone, coal, slack, and other minerals 
not being fireclay raised from the mines in the Tipton district. 
Mr. E. B. Marten, surface engineer, reported that during the 
month surface pumping and swag draining had been done at 
Tipton, and streams to drain swags in Kingswinford and Old Hill 
had been deepened and repaired. 

At a meeting at Wolverhampton, convened by the Amalgamated 
Society uf Railway Servants, Mr. C. E. Stretton, C.E., in the course 
of an address on ‘‘ Railways and Railway Work,” advocated the 
universal adoption of the continuous brake and more efficient 
couplings. The Society had a Bill before Parliament enforcing the 
adoption of the continuous brake, and he thought that something 
should be done to compel the railway companies to adopt new 
forms of couplings. The Society had during the past three years 
undertaken experiments which showed that there were some 
couplings perfectly efficient, which would dispense with the 
necessity of the servants going between the buffers. 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester.—Although it can scarcely be said that there is any 
improvement in the condition of the iron trade of this district, it is 
certainly no worse, and in some respects is perhaps not quite so bad, as 
it has been. For pig iron there is rather more inquiry, and prices, 
though stationary, are showing more firmness at late rates; whilst 
in finished iron there has been an increased weight of orders going 
out, which has placed some of the forges in a fair position as 
regards work on hand, and prices are not being cut down to quite 
such low figures as they have been of late. Business both in pig 
and manufactured iron is, however, still only possible at low, unre- 
munerative prices, with no present prospect of any appreciable 
improvement in this direction. 

‘he Manchester iron market on Tuesday was only moderately 
attended, and business was again slow, but to some extent a rather 
better tone seemed to prevail. Pig iron met with some inquiry, 
which, although it did not result in much actual business, was an 
indication of more disposition to buy. For Lancashire pig iron 
makers still quote 38s. 6d. to 39s, 6d., less 2}, for forge and 
foundry qualities delivered equal to Manchester, and although 
they are out of the market where they have to compete with dis- 
trict brands, which can be bought delivered equal to Manchester 
at quite 2s. per ton under the above figures, they are not dis 
to meet buyers with concessions of much more than about 6d. per 
ton, and are content to confine themselves to occasional sales to 
regular customers, where more favourable rates of delivery place 
them in a position to obtain their price. In Lincolnshire iron 
36s. 6d. to 37s. 6d., less 24, represent about the average figures 
for forge and foundry qualities, delivered equal to Manchester, 
with sellers in some instances at a little under these figures. The 
fluctuations of warrant quotations at Glasgow and Middlesbrough 
do not affect makers’ prices for Scotch and North of England iron 
offering here, and these remain firm at late rates, offers at even a 
trifle under quoted rates being declined. 

Makers’ quotations for hematites also remain firm at about 53s. 
to 53s. 6d., less 24, for good No. 3 foundry qualities delivered into 
the Manchester district, but there are merchants who would be 
prepared to sell at 1s. per ton under these figures. 

he manufactured iron trade is showing some slight recovery 
from the extreme depression which has been recently prevailing. 
Forge proprietors here and there are getting moderately busy, and 
more firmness is being shown in adhering to current quoted rates ; 
although it can scarcely be said that sellers in all cases are firm at 
£4 17s. 6d. as the minimum quotation for bars delivered into the 
Manchester district, there are very few makers who would now 
come much below this figure, and in some instances they are 
asking £5 per ton. For hoops, some fair shipping orders have 
been given out, and prices are more steady at £5 5s. per ton as the 
quotation for delivery equal to Manchester or Liverpool. In sheets 
trade is probably more active than in either bars or hoops, but it is 
only on the very low basis of £6 5s. for local and £6 10s. for good 
South Staffordshire qualities delivered into the Manchester district. 

In the engineering branches of industry, although there is still 
an absence of any general activity, and the competition for any 
new work offering continues quite as keen as ever, the tendency of 
trade would seem to be in the direction of improvement. I hear 
of more inquiries stirring, and many of the engineering concerns 
are better off for work than they have been, whilst with regard to 
po we we the returns issued this month by the Steam Engine 
Makers’ Society show, that apart from the strike at Bolton, and 
the London district, where trade is re 
continued steady decrease in the num 
in receipt of out-of-work support. 

As I anticipated in my last report, the strike at Bolton has 
entered upon a more serious phase, and the unfortunate proceed- 
ings during the past week have imparted a bitterness to the 
dispute which can only tend to prolong the struggle. The men have 
altogether gone beyond the legitimate position taken up in the first 
place in simply refusing to work on the terms offered by the 
employers, and not only has gross intimidation been resorted to with 
the object of preventing the employers obtaining other men willing to 
work on their terms, but there has been violence and riot, in which 
the damage done at one of the works—that of Messrs. Dobson and 
Barlow—has been so serious that it has been necessary to close the 
works for a week, to effect the necessary repairs, for which, of 
course, the town will have to pay. The employers are determined 
not to give way to this species of intimidation, and are more re- 
solved than ever in maintaining the position they have taken up. 
The men, on the other hand, are equally determined to continne 
the strike, and they are still receiving substantial support, not only 
from outside sources, but from their respective oaks unions, the 
Steam Engine Makers’ Society having, by an almost unanimous 
vote, agreed to a special levy to defray the expenses of the strike 
without touching the general funds. Happily the extra ‘precau- 
tions taken by the town’s authorities have, < dress the last few 
days, prevented any recurrence of the scenes of violence which 
characterised the close of last week, and which, by rending wider 
the d aaciey breach between the employers and the men, can only 
tend to injure the industrial interests of the town generally. 

The Lancashire and Cheshire district meeting of the Association 
of Municipal and Sanitary Engineers and Surveyors was held on 
Saturday at Bolton, when a very full day was spent in visiting the 
various sanitary works in connection with the above borough. 
These include the Wellington-yard depdt, where the town refuse 
is dealt with, the sanitary depédt at School-hill, with disinfecting 
apparatus, the fever hospital and adjuncts, but the chief place of 
interest was the new sewage works just completed, for dealing, by 
the precipitation process, with the sewage not only of the borough, 
but of the various townships within the Bolton watershed. These 
works, which have been designed and carried out by Mr. Jonas 
Proctor, M. Inst. C.E., are divided in two sections, One section 


rted as very bad, there isa 
r of members on the books 





is at Burnden, and is practically the utilisation of previously exist- 
ing works, which have been fitted up with the requisite lime- 
mixing plant, and are really exclusively employed for the prepara- 
tion and application of lime or other precipitant to the whole of the 
sewage which has to be dealt with, and which, having received at 
this point a mixture of lime and ground ash in the proportion of 
8 cwt. of lime and 4 cwt. of ash to every million gallons of sewage, 
is then passed on through a main sewer one mile in length to the 
new works at Hacken, where a series of settling tanks have been 
erected. The sewage, on arriving at the outlet at Hacken, which 
is the lowest point in the watershed, passes through two penstocks 
to a catch pit, where gravel and other matter is retained, thence 
through a screen to a gauge basin, and over the gauge through 
either of a pair of conduits as desired to a detritus tank, where all 
solids heavier than flocculent matter are deposited. When this 
tank is full the sewage, which has left behind the bulk of the sus- 
pended matter, flows through a series of outlets into a conduit 
alongside, having a bell-mouth connection with a system of pipes 
communicating with settling tanks, each controlled by a valve. 
These pipes run beneath and through the centre of each tank, 
and communicate with the surface of the floor by means 
of three large gratings, up and through which the sewage flows 
until the tank is full. After a period of rest, the effluent is drawn 
off from the surface by means of six automatic floats, through 
another line of iron pipes into the river; or, when it is requisite to 
clean out the detritus or mud tanks, through a turbine, which 
actuates a centrifugal pump, by means of which the mud and refuse 
left in the tanks is pumped on to an adjacent level. The site of 
the works contains 21} acres, and the whole of the walls and floors 
of the several tanks are made of concrete. The detritus and mud 
tanks are in duplicate, 96ft. long, 48ft., and 47ft., respectively, 
wide, 54ft. deep at the sides, and 84ft. deep in the centre to the 
channel line ; the settling tanks are three in number, and measure 
297ft. long, 96ft. wide, and 6ft. deep. The estimated cost of the 
works was £34,881, but they have been actually completed for 
about £4000 under this figure. During the day the members 
visited the Bolton Town Hall, where they were entertained at 
luncheon, provided by the Mayor, and in the evening they dined 
together at the Swan Hotel, Mr. J. Lobley, of Hanley, the presi- 
dent, occupying the chair. In responding to the toast of the 
Association, Mr. R. Vawser, of Manchester, said, the object they 
had in view in visiting varicus towns was to acquire information 
which the members might use for the benefit of the towns and com- 
munities they represented, and their visit to Bolton had been a 
very instructive one, which had been of great interest to every 
member. 

The condition of the coal trade remains unchanged, all descrip- 
tions of fuel being in very poor demand, the orders coming to hand 
being barely sufficient to keep the pits working more than half 
time, and where more than this is being done stocks are accumu- 
lating. Quoted rates are unchanged, but the actual selling prices 
are very irregular, and are largely determined by the necessities 
of sellers, whoare anxious to clear away stocks. At the pit mouth 
best coal averages 8s. to 8s. 6d. ; seconds, 6s. 6d. to 7s.; common 
coal, 5s. to 5s. 6d. ; burgy, 4s. 3d. to 4s. 9d.; good slack, 3s. 6d. to 
3s. 9d. ; and common sorts about 3s. per ton. 

For shipment there is only an indifferent demand, and very low 
prices are being taken to secure orders, 6s. 6d. to 7s. per ton being 
about the average figures for steam coal delivered at the high level, 
Liverpool, or the Garston Docks. 

The South-west Lancashire colliery owners have had another 
meeting to consider the wages question, but nothing definite has 
been done. 

Barrow.—The steady tone noted last week in the hematite pig 
iron trade of North Lancashire and Cumberland is maintained, and 
the demand is well sustained from home, continental, and colonial 
consumers, but on American account very little is being done. 
Prices range at 45s. 6d. per ton net f.o.b. for mixed parcels of 
Bessemer iron, and 44s. 6d. for No. 3 forge and foundry iron. There 
is a large output, and within the past week two additional furnaces 
have been put in blast. The steel trade is very busy, and in fact 
this department of trade is the mainspring of the district because 
of the great consumption of pig iron and iron ore necessitated to 
meet the requirements of steelmakers. Rails are still the chief 
feature of the demand. Makers hold large orders, and they are in 
receipt of enquiries which show that consumers require very full 
deliveries in the future. Sales are mostly made for forward delivery, 
Makers are so well sold forward that they have but little to offer 
for prompt delivery. The demand for rails is world-wide, and 
America remains the best customer. Prices for heavy sections are 
quoted at £4 3s. per ton net f.o.b., the — quoted last week. 
Large sales of blooms are offerred and billets and bars are in good 
request. Shipbuilders have nothing new to report except that Mr. 
W. John, the general manager of the Barrow Shipbuilding Co., has 
been successful in securing the prize of 15,000 dols. for the best 
design for the American Government for war ships. The manager 
of the Vulcan Steel and Forge Co., Barrow, Mr. R. C. Dickenson, 
has been appointed, and has commenced his duties, as the manager 
of the steel works of Messrs. Palmer, Jarrow-on-Tyne. The engi- 
neering trade is quiet, except in the marine department, in which 
some increased activity is noticeable. The iron ore trade is brisk, 
and sales are noted at &s. 6d. to lls. per ton. The coal and coke 
trades are steady, and shipping is well employed at what are 
considered easy freights. The Town Hall at Barrow will be opened 
on the 14th of July by the Marquis of Hartington, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

As I anticipated at the close of the last quarter’s trading, Shef- 
field exports to the United States are again most encouraging for 
the three months ending June 30th. The total value is £226,049, 
against £129,443 for the corresponding quarter of last year. This 
is an increase of £96,606 on the second quarter of 1886, and of 
£20,262 over the previous quarter, ending March 31st. Steel has 
been exported to the value of £83,184, against £64,241 for the 
June quarter of 1886, and £72,897 for the quarter ending March, 
1887. Cutlery has been sent to the United States to the value of 
£46,617, against £45,279 for the corresponding quarter of 1886, 
and £44,767 for the three months ending 31st March last. 

After the fire which occurred at Syracuse--where Messrs. Sander- 
son Brothers and Co., the well-known steel manufacturers of Shef- 
field, have their American capital employed—Mr. W. H. Watson, 
accountant, with Mr. Haleomb, managing director, went out as a 
deputation to do what was needful in the emergency. They were 
accompanied by Mr. E. H. Wake, who went for the satisfaction of 
the chairman—Mr. Bernard Wake—and at his cost. The fire 
resulted in a loss of nearly £9000, covered by policies, which were 
adjusted promptly and satisfactorily by the insurance offices. The 
deputation, whilst at Syracuse, ordered the partial restoration 
of the works, and subsequently the board at Sheffield directed 
that they should be entirely re-constructed. The directors 
report that the American company has got all the requi- 
sites for making best cast steel in America, and so has acquired 
an exceedingly valuable portion. Messrs. Sanderson Brothers 
and Co., and Messrs. Samuel Newbould and Co., are amalga- 
mated companies, with Mr. Bernard Wake as chairman. During 
the year, dividends aggregating 5 per cent. have been paid to the 
shareholders, and an undivided balance of £7761, carried forward. 
Resolutions have been passed, adopting the report and accounts, 
and authorising the payment during the current year of dividends 
at the rate of 5 per cent. per annum, 

Mr. J. C. Wragg, senior partner in the firm of Johnand William 
Wragg, Johnson-street, Wicker, died on Saturday, at the age of 
seventy-two. His firm, which was established in the last century, 
always had a reputation for the production of high-class scissors. 
Mr. rage, was a grand juror at the 1851 Exhibition, and received 
a gold medal, and autograph from the Prince Consort. 

At a time when other towns are suffering so severely from 
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drought, Sheffield has reason to co tulate itself on the abundant 
supplies, which forbid all fear of failure for domestic or other pur- 
poses. The present Somnetien is six million gallons per day, and 
the population is 300,000. company can give a supply of ten 
millions a day, which is calculated to be equal to the requirements 
of a population of half a million inhabitants. Even if the 
present ample stores at Bradfield and Redmires were to run 
short, there remains the Dale Dike reservoir, which has 
an untouched reserve of 486,000,000 lions. The com- 
pany—which is about to be purchased by the Corporation, 
terms having been agreed upon between them—has works 
authorised sufficient to increase the supply to 15,000,000 gallons 
perday. The engineer of the Water ney informs me that 
the average rainfall at Redmires, from Ist January to 30th June, 
during the fifty-two years, 1836-1887, was 18}in.. while the fall 
during the six months of the present year has only been 9}in. 
During the period of fifty-two years the lowest recorded registra- 
tions were for the corresponding six months of 1844, 1ljin. ; 1874, 
12in. ; 1855, 12}in. ; 1854, 13in. ; 1842, 13ysin.; 1870, 13gin.; 1865, 
13,%in., all these being years of extreme drought. 

The Rotherham Corporation are troubled with their baths, which 
leak in some mysterious way they have not yet been able to fathom. 
The committee in charge of the undertaking have decided to call 
in the services of an expert, and a London engineer is to be asked 
to solve the secret. 

When the great strike of colliers took place in South Yorkshire 
some years ago a considerable amount of business went to northern 
coalfields, and never came back. It is now the turn of South 
Yorkshire. After a contract for the delivery of 64,000 tons of 
Newcastle coal at Cronstadt, St. Petersburg and Tjora had been 
signed early in the season, the Russian marine, hearing there was 
a strike at Newcastle, gave permission for Yorkshire coal to be su 
plied instead of Newcastle coal. In the meantime Russia is push- 
ing on her preparations to be independent of foreign countries for 
fuel. Her Black Sea fieet is now largely supplied from the coal- 
fields of the Donetz Valley, for which a port on the Sea of Azoff 
will shortly be the principal outlet. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

But little business has been done in Cleveland pig iron during 
the last ten days. Prices are, nevertheless, fairly well maintained, 
and sellers look forward hopefully to the future. The statistical 
returns for June, showing a decrease in stocks, have just been 
issued, and they have certainly had a favourable influence on 
market values. Most buyers expected to see an increase of stocks 
accompanied by reduced prices. They now seem more inclined to 
operate, and are quite willing to pay last week’s rates. For 
prompt delivery, No. 3 g.m.b. is offered by merchants at 34s. 6d. 
per ton, and for August and September delivery at 3d. more. The 
minimum price at which makers will sell is still 35s., and that 
figure is said to be readily obtained from foreign customers. 

Warrants are now offered at 34s. 6d. per ton, or the same price 
as makers’ iron, but holders are less eager to sell than they were 
some time since. 

The stock of Cleveland iron in Messrs. Connal and Co.’s Middles- 
brough stores was increased last week by 2305 tons. The quantity 
held on the 4th inst. was 336,853 tons, and the increase for the 
month of June was 6652 tons. 

There is nothing new to be said with regard to finished iron. 
Orders come to hand but slowly, and prices remain unaltered. 

The official statistics showing the make and disposal of pig iron 
for June were issued on the 4thinst. The number of furnaces at 
work on iron of all kinds was ninety-five, and the total output of 
Cleveland, hematite, and spiegel, and basic iron was 211,053 tons 
respectively, a decrease of 7427 tons, as compared with the output 
during May. The total quantity in stock in the whole district was 
614,937 tons, being a decrease of 4145 tons for the month. 

Pig iron shipments were below the average, the total quantity 
sent away being 72,155 tons, as against 74,517 tons during May. 
The coastwise shipments were very good. Scotland took 30,865 ; 
Wales, 6685; and Newcastle, 1665 tons. The ore 4 consign- 
ments to foreign countries were as follows, viz.:—To Holland, 
6593 tons; to Germany, 6553 tons; to Russia, 4290 tons; to the 
United States, 3600 tons; to Italy, 2310 tons; and to Belgium, 
2190 tons. The shipments of manufactured iron and steel amounted 
to 47,137 tons, or 9895 tons less than during May. Of this quan- 
tity India alone took 17,362 tons. 

Among the inland cities or towns which have lately become 
seized with adesire for the advantages possessed by those situated 
at the seaboard, or on large navigable rivers, is the City of York. 
As the crow flies, there is an interval of about forty miles between it 
and the coast. But the river Ouse connects it directly with the 
sea at Hull, although by a somewhat tortuous course. For many 
years it has been known that the Ouse was in an unsatisfactory 
condition, and that nothing was needed beyond the expenditure of 
a reasonable sum of money to enable sea-going vessels of some 
hundreds of tons burden to reach the ancient metropolis of York- 
shire. Several eminent engineers have been from time to time 
consulted, and have made their reports, including Mr. Rhodes, Sir 
John Coode, Mr. Bartholomew, and Mr. Styan. But no further 
action has hitherto been taken. There is, in the course of 
the river, just a single lock, which is situated at Naburn, a small 
village a few miles below York. This lock was built in 1757, and 
it will only admit very small vessels. This lock, and the winding 
character of the river, and its tendency to silt up, are the real 
impediments to improved navigation. 

tely the whole subject of river improvement has been revived. 
A sub-committee of the City Council was appointed, and decided 
to consult Mr. John Fowler, engineer to the Tees Conservancy 
Commissioners. Mr. Fowler, after a preliminary survey, said that 
the first thing which ought to be done was to construct a new lock 
alongside the existing one at Naburn. He advised that it should 
be 150ft. long by 26ft. wide and 25ft. 3in. in depth, or 3ft. deeper 
than the present one. Mr. Fowler’s scheme also involves the 
removal of certain buildings, and the construction of a timber 
breastwork by which a portion of the present river bed will be 
reclaimed, and a new and straighter channel substituted. He 
estimates the cost of the proposed alterations at £11,400. As 
soon as the new lock is made he advises a certain expenditure in 
dredging, the worst shoals being first removed and the whole river 
being gradually deepened. He does not see any reason why 
— of 300 tons burden should not ultimately proceed as far 
as York. 

Financially there seems to be every chance that the money spent 
in these improvements will be redeemed from the tolls taken within 
a reasonable time, and a surplus of some hundreds a year remain 
available for other river improvements. 

At a meeting of the City Council held some time since the Ouse 
Navigation Committee were authorised to take all necessary ste 
for carrying into effect these recommendations, and to raise the 
money which will be required, on the security of the dues and pro- 
perty of the Navigation Trust. Tenders were subsequently adver- 
tised for, and the work entrusted to Messrs. Nelson, of York. 

On the 30th of June the ceremony of cutting the first sod of the 
new lock was performed by the Lord Mayor, Sir Joseph Terry. 
The subsequent proceedings, although locally interesting, are 
scarcely likely to * so to ordinary technical readers, except so far 
as the remarks of Mr. Fowler are concerned. He said that the 
present Jock is the first bar to navigation to vessels ascending the 
river, and that the new one will be the greatest work which will 
have to be undertaken. He did not think that there was any use 
in spending money in dredging or otherwise, unless and until the 
new lock was made, The river was at the present moment exceed- 
ingly low. The Tees was in the same state, indeed lower than he 
had known it for the last eighteen years. The river Ouse was 
extremely liable to the deposition of what was called “ warp,” 
and it would be necessary to aScertain by exact experiments the 





rate at which this deposition took place. He was sure that the 
expenditure of the money in the improvement of the river would 
affect most beneficially the trade of York and the district. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been comparatively inactive 
this week. The continued small shipments have destroyed all faith 
in the impression which infi d the market during the past few 
weeks, that we were on the eve of a marked improvement in the 
demand for pig iron from America, In consequence, the prices of 
warrants have receded, although the — proportion of the iron 
in store is held in strong hands, e past week’s shipments 
amounted to 5136 tons, as compared with 6424 in the same week 
of 1886. There is no age in the t of the production, and 
the weekly addition to the stock in Messrs. Connal and Co.'s stores 
is on the increase, amounting now in the aggregate to 110,000 
tons more than at this date last year. 

Considering the backward condition of the warrant market, the 
prices of makers’ special brandsare well maintained. Freeon boardat 
Glasgow, Gartsherrie, No. 1, is quoted at 49s. 6d.; No, 3, 44s. 6d.; 
Coltness, 54s. 6d. and 45s.; Langloan, 50s. 6d. and 46s.; Summer- 
lee, 52s. 6d. and 43s, 6d.; Calder, 49s. 6d. and 42s. 6d.; Carnbroe, 
44s. and 40s. 6d.; Clyde, 46s. 6d. and 41s. 6d.; Monkland, 43s. 6d. 
and 39s.; Govan at Broomielaw, 43s. 6d. and 39s.; Shotts at Leith, 
49s. 6d. and 45s. 6d.; Carron at Grangemouth, 52s. and 44s. 6d.; 
Glengarnock at Ardrossan, 48s. 6d. and 41s. 6d.; Eglinton, 43s. 3d. 
and 39s, 3d.; Dalmellington, 44s. and 40s. 6d. 

The malleable iron trade is very dull, and there are on all hands 
complaints of a want of fresh orders, 

In the coal trade business bas been materially slackening. That 
is, of course, usual at the present season, but what is occasioning 
some anxiety is the circumstance that the foreign inquiry is 
behind that of corresponding times in p ing years. The 
quantity of coal despatched from Glasgow in the past week was 
28,168 tons, Greenock 448, Ayr 7652, Irvine 2268, Troon 3199, 
Burntisland 10,974, Leith 3049, Grangemouth 10,335, Bo'ness 
8180, Granton 2057, and Dundee 1101 ; total, 77,742 tons, as com- 
pared with 98,289 in the same week of 1886, a decrease on the 
week of 20,547 tons. 

The prices of coals have been gradually receding, and this has 
rendered necessary a reduction in the colliers’ wages. At the 
close of the prolonged strike which took place earlier in the year, 
negotiations were begun and proceeded a considerable way, for the 
adoption of a sliding scale to regulate the miners’ wages. The 
scheme was abandoned at the instigation of the miners’ agents, but 
the employers have nevertheless applied the principle of the sliding 
scale on this occasion to determine the change that should be made 
in the rate of pay. The reduction of 74 per cent. is, therefore, 
the very same as would have been resolved on just now had the 
sliding scale been adopted. 

So far, the colliers have offered no resistance of consequence to 
the breaking of their pay, but their leaders are again advocating 
restriction of output asa means of raising prices and wages. The 
trade holidays, which have now begun in the West of Scotland, 
will tend to curtail both supply and demand throughout the pre- 
sent month. 

The coal trade has slackened in Fifeshire, but the season there 
bas hitherto been a good one, more particularly as the colliers con- 
tinued at work during the existence of the strike in the west. 

The shale miners, who raise the material used by the mineral oil 
companies, threaten to strike if their wages are reduced. In conse- 
quence of the unprofitable nature of the oil trade, and the serious 
financia! crisis with which the companies have been visited, a cur- 
tailment of expenditure is inevitable. All the companies are 

on the subject, and if the miners come out on strike, the 
dispute is likely to be prolonged until the men are obliged to give 
away. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE character of the coal trade is being watched with the 
greatest care. Some of the coalowners are still of opinion that 
the late improvement is only a spurt, but I am glad to find that 
such an opinion is exceptional, and that several of the leading 
coalowners are giving practical illustration of this by closing their 
books decisively against any entries at less than highest quotations 
for prompt delivery. Bookings forward are generally declined, or 
looked at with hesitation in the case of best steam coal. 

Taking Cardiff coal exports to foreign destinations, I find that 
in the five months of 1886 ending May the total quantity exported 
to foreign destinations reached 2,746,443 tons. The total of the 
five months ending May, 1887, is 3,171,996, a very appreciable 
increase. There is one feature about the present trade which 
must be noticed—a thorough understanding amongst coalowners, 
arrived at by a seemingly intuitive manner, not the result of meet- 
ings and union. They feel that the Welsh coal is looking up, 
that it must be had, and they are resolved that they will not con- 
tinue to give it away. 

Judging from the vessels loading, the export this week will be 
avery large one. ‘ 

Swansea showed a great improvement in tonnage last week, 
sending away 27,000 tons, and so also did Newport. The coasting 
total of the latter was close upon 23,000 tons. 

I note that the list of old coalowners is lessening. Not long ago 
the death was announced of Glasbrook of Swansea ; then of doe, 
whose grandfather discovered the Mynyddyslwyn seam. This 
week Rowland Griffiths of Aberfan Merthyr, died : a coalowner 
himself, but more largely interested in the royalties from other 
collieries. 

The prices now quoted for best steam are from 9s. to 10s., a good 
deal selling freely at 9s. 6d. Small steam is quoted at 4s. 3d. to 
4s. 6d., Rhondda No. 3, 8s. 3d. to 8s. 6d. 

As might be expected from the improvement in coal, coke and 

tent fuel are hardening, and pitwood sells freely at an advance. 

resent price 15s, 6d. some special selling at 15s. 9d. 

There are some minor upsets in the coal district, in addition to 
the important strike at the Sir George Elliot pit, the property of 
the Powell Duffryn Company. The men have taken out their 
tools at this ose In some of the Plymouth collieries the stokers 
who wanted higher wages have been paid off, and at others an 
agitation is being fomented to get a distinct holiday every month. 
Tredegar and Dowlais are moving in this matter. The objection to 
such holidays is that it entails heavy loss, a good deal of the pit 
working, engines, &c., having to be carried on without any return. 

The question of the firing clause in the new Mining Regulations 
still attracts attention, and it is thought the objectionable features 
will be expunged 

Several cases of collier recklessness have come to light again. 
One waé that of two men in Aberdare = taking off the top of the 
lamp, and that in a fiery vein where they were working. The cir- 
cumstances are strangely like those of the Mardy and other 
explosions, only that in this detection was too prompt to admit 
of the catastrophe following. As the magistrate remarked, under 
the new rules these crimes—for they are no other—will be visited 
with imprisonment. 

The general industries of Wales are looking up, though I regret 
to make an exception, and that in North Wales. ere is a 
serious stoppage at Ruabon Ironworks. I trust that it is only 
temporary. 

Iron manufacture in North Wales, in Flint ially, dates from 
the Wars of the Roses, and many a good sword used at Bosworth 
was made there. The South Walian works are the outcome of a 
commercial and railway age, and, I am pleased to add, are in 
much better tone than formerly. There is still room for improve- 
ment, and steel rails of the best kind at £4 7s. 6d. do not seem to 
be a paying concern. The chief make, especially at Dowlais and 


« 





Cyfarthfa, is steel bar, considerable quantities of which are being 

made, Cyfarthfa ist out rails for Barry Railway and Docks, 

An important cargo of rails from the Welsh works was 1700 tons 

for San Francisco and another 700 tons for Sweden. Iron ore is 

coming in a little more freely, Ironmasters are of opinion that a 

oy emand is likely to set in. A good buying colony has just 
a heavy vote to enable it to buy rails. 

The tin-plate trade continues to present very gratifying features. 
Such a sweep of stock has taken place that makers are masters of 
the situation, and command their price. Quantities have been 
—— for Montreal, New York, France, and Lisbon. Quotations 
are likely to advance, and buyers, knowing this, are striving to put 
in orders. One variety of plate—the terne—is causing quite a 
rush, and the demand a rs greater than supply. Bessemer 
steels are fetching 13s. 9d., coke 13s. 6d., Siemens as much as 
14s. 3d. Inferior brands are slightly less in all sorts. Swansea, 
notwithstanding the drought, is very busy. Imports last week 
included 1215 tons pig, 160 tons scrap iron, 101 tons steel blooms, 
20 tons steel angles. 

T. W. Jones, Treherbert, has been elected secretary Sliding Scale 
Workmen's Society repr tative. Members elected—W. Abra- 
ham, M.P.; P. Jones, Abertillery; W. Walters, New Tredegar; 
Thomas Griffiths, Blaenavon. 

An explosion on board a coal steamer at Cardiff occurred this 
week. It appears to have been the old tale—naked candle—accu- 
mulation of gas from coal in hold. Several men were burnt. 

The steamship Iran left Cardiff on Sunday with 6000 tons of 
cargo and bunkers for Bombay. This may be regarded as a fair 
week's output from one of the principal collieries. It is fitted, or 
will be, with a portable electrical apparatus from Saulter and Co. 


The 90,000 colliers who presented a Welsh address to her 
Majesty full of a general and loyal feeling have been very pleased 
with the cordial way in which it wasaccepted. The 90, 000 workers 
are as important an item as any in the industries of England. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 

ALTHOUGH the condition of the Rhenish-Westphalian iron 
market as a fact has not materially altered within the week, yet it 
would appear as if the sinking tendency of it had been arrested. 
To this must also be added the firmer tone which the rolling mill 
branch has acquired by the Sales Syndicate having now been 
unanimously and definitively arranged, so that it can come into 
full force on August Ist next, when presumably the wrought iron 
branch of the trade will assume a new phase. The tendency in 
the country is now evidently in the direction of common offices for 
the selling part of the business for the whole production of a dis- 
trict or combined districts, which obviously leads to the conclusion 
that the usual conventions do not completely fulfil their purpose 
which is not to be wonderedat. At present therearetwosales-bureaux 
one at Diisseldorf, the other at Kattowitz—Silesia—and Dortmund 
is spoken of as about to have a third one. The reports from Silesia 
are still very satisfactory as far as wrought iron is concerned, which 
is dearer by M. 37.50 p.t. than it was this time last year, and is 
now M. 127.50 p.t., but for crude iron there is a scarcity of buyers 
and a restriction of output will be the immediate consequence. 
Only the better brands command good prices and buyers, but one 
lot was lately sold at the low figure of M. 22.30 p.t. 

In the Rhenish districts iron ores are still for the most part at a 
discount, but for red steelstone there has been a brisker demand, 
and several important contracts for it have been closed. The de- 
mand for pig iron is weak, though here and there a slightly better 
call for it taken place. The prices, such as they are, have been 
moderately well maintained, but both in Westphalia and in the 
Siegerland there is much to be desired in the crude iron branch, 
aggravated to some extent by the high price of coke. There is 
nothing doing in spiegel, either in or out of the country, except in 
the sort containing 20 p.c. of Mn., for which some extensive con- 
tracts have lately been made. In the month of May 327,282 t. of 

ig iron were produced, against 282,236 in May last year, and from 

anuary Ist till the end of “ar 1,527,721 t., inst 1,427,572 t. 
in the same period last year. e demand for rolled iron is satisfac- 
tory, and has been so now for some time, and the monthly returns 
show a diminution of stocks, therefore the late rise from M. 110 to 
112 p.t. was perfectly legitimate, but even now it is in no proper 
proportion to the prices of the raw materials. In plates there is 
nothing new to report, except that unaltered prices are sustained, 
neither is there anything to note concerning sheets, except that the 
mills have sufficient orders to keep them actively — and 
the prices cannot be got to rise beyond M. 127 p.t. e wire-rod 
branch is no worse than it was, and particularly iron rods have 
kept their prices tolerably well, but neither buyers or consumers 
would come forward in face of the sinking prices of pig iron ; now 
perhaps it will be different, as wrought iron has taken a rise, and 
will probably soon be dearer again, and pig iron is inclined to show 
more firmness, 

The technical papers are amusing their readers with England's 
jealousy at Japan having lately divided an order between England 
and Germany, as ex by some lish industrial journal. If 
true, it is a pity an English journal shouid show such weakness and 
furnish a handle to would-be rivals. At Bromberg 7000 tons of 
rails, and at Berlin 2000 tons, are to be tendered for. Otherwise 
there is nothing new to relate. There has been of late a slight 
improvement in the amount of work given out to the machine shops, 
but the pipe-foundries complain loudly both as to the want of 
employment and as to prices. 

As was anticipated, the export of iron ore from Bilbao last week 
diminished, and only amounted to 77,616 tons, but this is above the 
quantity for the same week last June. From January Ist to June 
18th, 2,113,369 tons, against 1,575,633 tons last year, have been 


—: The prices have been maintained for Campanil at 7s., 
and for best ore 6s, 9d., but a small lot changed hands at 6s. 8d. 
per ton. 


The Belgian market continues firm. The rolling mills which 
work for export account are exceptionally busy on girders, which 
are in very great demand, and under this pressure a rise in prices 
is shortly looked for. Many works cannot accept orders at short 
dates. One works has just received an order for 2500t. of plates 
and angle iron for works at the Lisbon Dockyard. The coal trade 
is satisfactory, the high Maas facilitating the export greatly, and 
prices are moderately well maintained. : 

In France only a falling market can be reported. Official quo- 
tations are only.nominal at 125f. for girders and 135f. for bars, 
and the official announcement of a lower price is daily awaited. — 

Inquiries by the ‘‘ Union of Iron and Steel Masters” concerning 
the financia] results of share companies and the wages question 
before and after the re-imposition of the duties on iron gave the 
following results:—Up to the middle of April 233 replies had been 
sent in from, principally, large ironworks, foundries, and machine 
shops, amongst which were ninety-four share companies from all 

rts of the Empire. In January, 1879, these 233 works employed 
734,264 work le, whose wages amounted monthly to M. 7,681,291, 
against, in January, 1887, 162,320 workmen and M. 10,740,056 
monthly wages—according to which the number of men had in- 
creased 38,058, or 30°6 per cent., and the wages M. 3,058,765 per 
month, or 39°8 per cent. In 1879 each workman, including boys 
and the lower-paid men, earned an average of M. 61°83 per month, 

inst M. 66°17 in January, 1887. Taking the twelve months of 
1886, according to this each workman would have earned more by 
M. 52°08, which would make for the 233 works—only a portion of 
which, though the greater one, includes those of the iron industry 
—an increase of wi equal to the large sum of M. 36,705,180. 
According to the vublished balance-sheets of the ninety-four share 
companies, in 1879—1.¢., 1878-79—with a capital of M. 337,689,613, 
they earned M. 7,261,895, or 2°15 per cent., and last year, 1885-86, 
with a capital of M. 353,946,684, they earned M. 13,955,569, or 
3°94 per cent. an advance of 1°79 per cent. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 25th. 

Apvices from the great inland iron centres 
to-day show that projectors and builders of im- 
portant works are preparing to place large orders 
during July for autumn delivery, The condition 
of the American iron trade can be briefly de- 
scribed as follows:—Production has not been 
overdone. Stocks of iron and steel are light. 
Consumption is nearer than was ever before 
known. Railroad building is being most actively 
prosecuted. Money is abundant. The railroads 
show steadily increasing earnings, and hence 
heavy requirements are being placed. The car 
builders and locomotive makers have long con- 
tracts in hand. Material of all kinds and fuel 
are steady. Foundry irons are delivered at 
= dols. to 21 dols.; Bagi Bessemer, 20 dols. ; 

spiegel, 20 per cent. dols, ; slabs and billets, 
28 dols. to 30 dols. ; merchant bars, 2c.; nails 
2:00 dols. to 2°20 dols. ; plate iron, bie. ¥ 
angles, 2}, and beams and channels, Sb ete steel 
rails, 39 ols. for winter and 40 dols. for summer 
delivery. Pittsburgh mills are all on double 
turn. "The puddlers want a 10 per cent. advance. 
This, if given, will affect the entire region west of 
the Allegheny Mountains, 

ore developments are being made in 
several States. Valuable bodies of ore are being 
discovered in new localities. The latest ‘‘ strike” 
is in Llano, county Texas, where also coal is 
found in quantities, 

The development of the coal and iron and 
manufacturing interests of Northern Alabama is 
extraordinary. Three blast furnaces have just 
been projected, and two rolling mills. This pro- 
sperity is due in large part to the great activity 
in railroad construction in the Southern States. 
The progress of railroad construction for the first 
half 2 the year has been slow, but makers are 
now taxing the capacity of railroad companies to 
forward rails. Ten thousand Italians have been 
set to track- “laying within a month. Labour of 
all kinds is in demand, and high rates of wages 
prevail in all industries. 








NEW COMPANIES. 
Pe... following companies panies have just been regis- 


— 
. 


Automatic Novelties Company, Limited. 


This company proposes to acquire British, 
Colonial, American, or other patents in connec- 
tion with an appliance for supplying perfume, 
goods, liquids, or information by means of a coin 
or equivalent placed therein. It was registered 
on the 29th ult., with a capital of £25,000, in £1 
shares. The subscribers are :— 


8 
A. O. Chudleigh, Richmond-gardens, Upton, 


Ay 
J. Grunell, és, ‘Tillotson: “road, Lower Edmonton, 
to a a company 

8. H. Blumfield, 39, Sussex- road, Holloway .. ii 
H. Field, 34, Mansfield-street, Kensington, sta- 


H. de Stedingk, 23, Sinclair-gardens, Kensing- 
T. F. Ross, iad Middleton-road, Dalston, commer- 
tra 
J, R. Smith, T;, Lowfield-road, ‘West Hampet 
glass manufacturer . ° A 1 
The number of Seatune is au wr be nn: than 
two, nor more than five; the subscribers are to 
appoint the first; qualification, 500 shares; re- 
muneration, r annum each, and a further 
- equal to one-twelfth of the surplus net, profits 
after payment of 12) per cent. on the paid-up 


et 


1 


capi 





Elieson Electric Company, Limited. 

This company was registered on the 24th ult., 
with a capital of £600,000, in £5 shares, to take 
over the assets and liabilities of the Electric Loco- 
motive and Power Company, Limited, and to 
carry on business as electrical and mechanical 
engineers in all branches, The subscribers are :— 


Shar 
“ei Bet of Guiveny, iy wen Gnerease- 


1. “Wiskhain Leytons 
i. Protheroe, 67 gl 68, “Cheapside, auc: 


*c P. “Flieson, Leytonstone, electrician. <. |. 
*H. E. Lester, cg eee shipbuilder .. .. 
*J. J. Griffiths, 283 — aompvahe 
R. Vincent, 20, Bu BOW. 00-100 ce 00 os 

The number of directors ' is not to be hess than 
three, nor more than twelve; the first are the 
subscribers denoted by an asterisk ; qualification, 
£2000 in shares or stock; remuneration, £2000 per 
annum, 


et et tt 


Emu Bay and sas = Railway Company, 


On the 29th ult. this company was registered, 
with a ae of £60,000, in £5 shares, to acquire 
from the Van Diemen’s Land Com ny the exist- 
ing railway from Emu Bay to Waratah, Mount 
Bischoff, ania, with the buildings, rolling 
stock, and equipment thereof. The subscribers 


are :— 
are, 
¢ ¢ Pee 26, es curt tock os 
ji hinson em -court, s roker. 
W. Brookes, 81, het us, secretary to a 


T. J. *T. Reeves, i 16, Essex-villas, Kensington, mer- 


* ¢ D. Huy , 26, “Austinfriars, stockbroker 
H. Hale, ¥enoaks, Kent .. aie es 
E Latham, 16, Mildmay Park, clerk: 

The number of directors is not to be less than 
three, nor more than five; the subscribers are to 
oF int the first and act ad interim; qualification, 

100 in shares or stock ; remuneration, £500 per 
annum, 


ad mw SB 





H. C. Bull and Co., 

This company was re red on the 23rd ult., 
with a capital of £1,000,000, in £10 shares, to 
manufacture and deal in sulphate of ammonia 
and its bye-products, and also in aluminium and 
metal alloyed therewith, and magnesium and 
other metals; and to acquire letters patent for 
an “Improved process for the manufacture of 


Limited. 





sulphate of ammonia,” ‘*Improved electric 
metallurgical process and wf ee therefor,” an 
‘* Improved dynamo,” “Improved electric 
storage battery,” an “ loigeeved motor,” and an 
improved system for the treatment of sewage and 
town refuse. The subscribers are:— 


Shares. 
‘a Bush Cripps, 14, Graham- — - 
road, marble merchant ae 494 
P. N. Gobbett, Mortlake, Surrey |. me 
*F. W. Potter, 17, Queen Victoria-street, % ts oe 
_ 8. Lindsay, 31, eer chartered accountant 
oe seen 83, St. Oswald’ serene ate mer- 


J. yo 31, Poultry, chartered accountant... 
A. P. Meikle, The Avenue, Gipsy-hill, accountant 
The number of directors is not to be less than 
three, nor more than seven; qualification, 50 
shares; the first are Messrs. 8. Bush Cripps, 
F. 8. Lindsay, and F. W. Potter; remuneration, 
£1000 per a with travelling and personal 
expenses, and 5 per cent. on the amount of any 
dividend exceeding 10 per cent. per annum. 
Power is taken to set aside a portion of the 
—— which will be vested in the directors, and 
re pace ry Stock,” which shall be 
ontitl to participate in a profite and dividends in 
the same manner as other portions of the capital, 
with power to apply the dividends to the pur- 
chase of the shares of the company by tender. 
The Treasury Stock will be opened by the appro- 
priation of £200,000 of capital, and the amount 
may be increased by purchases or decreased by 
sales of the shares of the company at the will ot 
the directors. Mr. Thos. Stevens Lindsay is 
appointed managing director. 


at et et et tet et 





Patent (Lock) Stopper Company, Limited. 
This company was registered on the 23rd ult., 
with a capital of £60,000, in £1 shares, to take 
over the business of the ‘Duplex Lever Capsule 
Company, Limited. 16,000 of the shares are 
10 per cent. preference shares, and the remai 
44,000 will be issued as ordinary shares, sredited 
with 15s, as paid upon each. The subscribers 
are :- 


8 
er > ame Vv. H. Labrow, 101, Leaden- 
8 


ree 

A. Stein, 17, Great Winchester- r-street, “writer to 
the signe et = ia + 

, 14, Great Winchest 

H. Cc. urchison, 8, Aiutinriars 5 secretary to a 


compan 

H. Collins 4, Parolles-road, H Highgate, clerk 

Cc. M. Pound, 158, Mercer’s- clerk . 

A. G.. Thiselton, '2 20, oo s-terrace, Peckham, 
cler! me 1 


. a 
“vs nde, 





i 


The number of prmarence is inet ‘> be ro than 
two, nor more than four; the first are Edward 
sor of 2, Queen’s- gate-terrace, 8.W., and 

Evans, 26, Birchin- lane ; remuneration, 
£50 per annum each, and in any year in which 
15 per cent. dividend is paid a further sum 
equal to 24 per cent. of the profits arising from 
articles manufactured and sold by the company. 





Patent Motive Power Company, Limited. 
This company was registered on the 25th =m) 
with a capital of £30,000, in £1 shares, to 
and eo the letters ‘patent of Mr. Francis ind- 
ham, No, 3697, dated 16th March, 1886. The 
subscribers are ;— 
Shares. 

R. J. Richardson, Anfield, peavetive, eae Enea 
E. vr 20, North "John verpool, 


~ & C.E., 20, North John-street, Liver- 
K. Stewart, 12, Church-street, Liverpool, mer- 
¢c ae * of _ és on.= 60 SE to ad ee Jee 
J. St. Aubyn, 6, Sturgeon-road, Walworth, ac- 
J. Macnab, 10, Bayley-street, Bedford-square, 
engineer RT OR a ere 
W. B, Caulfield, 73, Ferndale-road, Clapham 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first and act ad interim ; qualifica- 
tion for subsequent directors, 250 shares, The 


company in general meeting will determine re- 
muneration, 


1 
1 
1 
1 
1 
1 
1 





Poole Steam Towing and ne Company, 
imited. 
This company pro; to acquire the steam- 
ship Pendragon, and to carry on at Poole the 
business of a towing and ing company. It 
was registered on the 24th ult., with a capital of 


£5000, in £5 shares. The subscribers are :— 
ES} 
*J. Perston, jun., Poole, timber salesman .. 


*H. Burden, jun., Poole, shippi —_ a 
*H. Burden, mg Poole, seen = a er, 
7 Perston, Poole, spinster.. .. te 40. 560 4 

H. J. Seymour, Bournemouth, clerk’ 3. 1 
*W. A. Stone, Parkstone, shipowner 6 


A. G. Burden, Poole, clerk .. Ban hl 


The first directors are the chittion denoted 
Le ag asterisk, and Mr, J. A. Stevenson, of 
i 








ProPOsED CANAL AT BARCELONA. — Attention 
has lately been given at Barcelona to a project for 
a canal which would supply the domestic, indus- 
trial, and agricultural requirements of certain dis- 
tricts in the vicinity of that city. Itis stated by 
the Revista Tecnologico-Industrial that from 3000 
to 5000 acres of land can be irrigated by this 
canal. As there is a variation of level amounting 
to about 400ft., there would be a certain number 
of sluices, the force thus available being estimated 
at 4800-horse power, one-third of which would be 
utilised in the distribution of water through pipes. 
The water would be obtained from the Llobregat; 
the needful precautions being taken to prevent 
the na pea yg 7 of that river from being affected. 
The canal is intended to begin at San Vicente de 
Castellet, the main channel having a length of 33 
miles, with right and left branches per in. t pte 64 
and 3} miles in length. The estimated cost is 
about £1,116,000, It is proposed to sell for £20 
privileges of receiving in rayne acubic metre 
of water daily—35°34 cubic feet—with an extra 
yearly payment of 9s. 7a. for administrative 
charges, &c. It is remarked that the 


THE PATENT JOURNAL. 
Condensed from the ae Commissioners of 


Application for Letters Patent. 


*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


28th Juné, 1887. 


9127. Curtain Rinas, J. W. Leslie, London. 

9128. Governors, G. 'E. Dow,London. 

9129. Merat Founpine, H. Tabor, London. 

9180. WasHInG Macuine, H. C. Glinsmann, London. 
9131, Carrripags, J. T. Williamson, mdon. 

9132, GLoBE-HOLDER, H. —-, Birmingham. 
9133. Looms, G. Hodgson and W. Tetley, Halifax. 
9134. Borers, A. Bland — 8. Brearley, Halifax. 
9135. Routine Rops, J. F. Haskins.—(C. D. Haskins, 

United States.) 

9136. SNaRL Preventer, W. Taylor, Oldham. 
9137. WasHino Borr.es, C. B. Inman, Hw 
— Pipes, A. F. Morrison and G, Ingram, 

chester. 

9139. Looms, 8. Hartley, Yorkshire. 

9140. PLanino, $8. 8. Hazeland, Cornwall. 

9141, Canreivor, W. Hill, Staffordshire. 

9142, Proputsion, W. Wr. ght, ano mam 
9143, Rack Puuuey, P. eere, ‘orquay. 

9144. Bicycie, E. Lambert, London. 

9145, Speciric for Cops, T. Hill, London. 
CiutrcH, M. Walton-Brown, Newcastle-on-Tyne. 
. TRamNinG Prants, C. P. Day, Bedford. 

. Fives, J. H. Cormack, Glasgow. 

. Horse-sHoz, D. MacWhinnie, London. 
Rartze, R. E. Eades, London. 
. Stor for Watcues, J. Robinson, London. 
Fraser, London. 

a , London, 
. Boxes, H. Taylor, London. 
. CHECKING Fares, A. J. Aspinall, Liverpool. 
Srup, W. P. Greaves, Birmingham. 

. Box, A. Dickinson, Birmingham. 

5 UMBRELLA, H. Dann, London. 

. Pxorocrapus, J. Bartos and H. Ktihn, London. 
9160. Rerractory MATERIAL, J. aw London. 
9161, Excavatine, H. Carter, Ottaw: 
9162, Cartripces, E. 0. Eaton.—(J. inanete, United 


tates. 
9163. Toy, E. O. Eaton, London. 
9164. Hoipine CLorues, E, O. Eaton.—(J. Lancaster, 
United States.) 
9165. Biixps, M. Smout, London, 
9166. ELectricaL Conpuctors, W. M. Riddell, Lon- 


don. 
9167. Lin oom Macurnes, J. C. Mewburn.—(J. Derriey, 
Ta 
9168, “Trinoeso Apparatus, G. and J, H. Taylor, 


Man- 


Lon 
2 Mrvers’ Sarety Lamps, &c., E. Patterson, Lon- 


9170. Harmoniums, J. Robinson, Swansea. 
9171. Propetiers for Sups, F. H. Snyder, London. 
9172. Macuines for MAKING METALLIC Roortne, L. L. 


Sagendorff, don. 

= Grinpinc Macurnes, J. Whittingham, Lon- 
on. 

9174. Manuracrure of Mininc ImpLements, G. H. 


Jones, London. 
9175. CiaaR) G. H. Jones, London. 
9176. Cicaretre Tips, G. H. Jones, London. 
9177. ary H. H. Lake.—(A. G. Donnelly, 
nis. ae H. H. Lake.-(F. D. Taylor and J. 
A. White, United States.) 
9179. Looms, &c., H. H. Lake.—{J. Widmer, United 
States. 
9180. Knirrep Fasrics, T. H. Carroll, ate 
9181. 2 -~-tyigarma of Stee, Pens, L. M. H. M. Dahms, 
9182. —— for Dritiinc, H. H. Lake.—(J. W. Heyer, 
United Sta 


9183. DRESSING Po..arD, &c., E. Kreiss, London. 

9184, CoLouRED DeEsicns upon P.ates, &c., E. D. J. 
Neu London. 

9185. Facititatinc the Taxtye of Money, F. H. 
Snyder, London. 

9186. TitLiNe Lanp, A. py London. 

9187. — Macaig, A. Reichert and G. 8, Yuigling, 


9188, Sunswonsc AyHypripe, E. Hinisch and M. 


er, on. 

9189. Woop-PLanine, &c., Macuine, T. R. Shillito.— 
(W. Fischer, Germany.) 

9190. ComBINED CaRRIAGE AXLE ARM and WHEEL 
Hus, E. T. Phipson and G. Birchley, London. 

9191. TyPR-PRINTING TELEGRAPHS, G. A. Scott, London. 

9192. WEARING APPAREL, E, T. n, London. 
9193. InsTRUMENTS to Assist HEARING, Ww. H. Mason.— 
(L. P. Townl wn, United States.) 
9194. Azorc LOURING Martrers, J. Imray.-—(La 
Société Anonyme des Motiéres Colorantes et Produits 
yy * de St. Denis, A. F. Poirrier, Z. Roussin, and 
D. A. Rosenstiehl, France.) 

9195. ee Giass-waRE, M. R. von Spaun, 

on. 

9196. Cuanoinc Exectric Currents, A. J. Boult.— 
(S. Doubrava, Austria.) 

beg oF > Cannon, A. J. Boult.—(B. J. Blood, United 


9198. — Guns, N. W. Pratt, London. 

9199. CooLINnG or HEATING Liquips, ‘&e., A.J. Boult.— 
(J. Fischer, Austria.) 

9200. Inon or Steet, A. G. Greenway, Liverpool. 

9201. RerriceraTors, T. M. Stephenson, Liverpool. 

9202. EYE-GLASSES, W. P P. Thompson.—(C. W. Taylor, 
United States.) 

9203. Preg-cutrers, W. P. Thompson.—(C. A. Barnes 
and D. Mathews, United States.) 

9204. Faucets, J. Howes, Liverpool. 

9205. Packtina GRANULAR SussTances in Casks, R. H. 
Davies, Live 

9206. Rorany FILTERING APPpaRATus, J. Howes, 
Liverpoo! 

9207. CanDLEsTIcKs, G. Mang, Liverpool. 

9208. CLEANING InTEsTINEs, H. H. Lake.—(S. Oppen- 
heimer, United States.) 

9209. Expiosives, L. G. Heusschen, London. 

av — MAGNETIC TELEPHONES, H. Collet, 

mn 
9211. CoLourntinc and Dryina Parer, R. Crompton, 


mdon, 

9212. Parer FasTENERs, H. J. Haddan.—(@. Gros and 
Messrs. P. O'Kelly et Cie., France.) 

9213, Expanpine WHEELS, W. G. Scott, London. 

9214. SELF-LUBRICATING VEHICLE Ax es, E. Firth, 

mdon. 

9215. Transrusion of Bioop, R. Haddan.(B. £. 
Allen, United States.) 

9216. Drivine Gear, T. R. Marriott and F. Cooper, 


London, 
29th June, 1887. 


9217. Gun —— R. C. Christie, M. Gledhill, and 
H.S8. m —{J. B. G. A. Canet, igFrance) 


9218. Stoppine Power Looms, J. and E. Horrocks, 
Bradford. 


9219. PRESERVING ALE in Barrets, A. G. Greenaway, 
Liverpool. 
9220. ADyuSTABLE Stanp for Grasszs, J. A. Richards, 
— TANDEM or FouR-IN-HAND Harvyess, J. C, Shaw, 
u e 
9222. Cottar and Surrr Srups, W. H. Sheldon, Bir- 
mingham. 


= IMPROVEMENTS in Bossins, &c., J. H. Wilson, 





of the work should be such as to preclude the 
repetition of the inundations which took place 
at Lorca, and the filtration recorded in connec- 
tion with the Urgel Canal. 





9224, Tare FastTENeER, I. Jackson, + a 

9225. ADMINISTERING Mepicrnes, E. A. B, Beaumont, 
Brighton, 

9226. Uisinswene for Orpnance, A. C. Koerner, Paris 

9227. Bi-carponaTE of Sopa, C. Wigg, Liverpool. 





9228. oereses | Raitway Wacowns, J. McNiven, New- 
castle-on- 


9229, SADDLE HAsnow J. Forster, Brampton. 
9230, — &c., Nurmeas, &., E. J, Adams, 


e! 
9231. Converter, J. Toussaint, Hollywood, near 
9232. Cimcvian Kyitrinc Macuiyes, fA, Chapman 


9233. —_ Ho.pers, O. Bussler, Berlin. 
9234. Frames for Fac-siMILe or TRANSFER PRINTING 
A. C. Thompson, Glasgow. 

9235. Miners’ Savery Lamps, J. Treherne, om. 

9236. EQuiLiBRiUM SLIDE VALVE, J. Griffiths J. M. 
Anthony, London. 

= Cure of Sea SICKNESS, W. H. Wheeler and W. A. 

orbiton. 


Ingram, 

9238. Huss of WHEELS, 8. Gould, London. 

9239, Bracket for SUPPORTING STOVE-GRATE ORNA- 
ments, &c., F. Cooper, London. 

9240. STOPPERING Borties, Jars, &c., T. Singleton, 
London. 

9241. Surps’ Davits, T. Knudson, Bristol. 

9242. SIGNALLING APPARATUS, J. C. Dobbie, Glasgow. 

9243. Tramway Rats, &c., J. Rothery and J. War- 
burton, Conisburgh, near Rotherham. 

9244. Fenper and Fire-GuaRD ComBINED, H. J. Cook, 
Crabb’s Cross, near Redditch. 

9245. FiusHine Apparatus, H. Dodd, Liverpool. 

9246. VenTiLaTion, W. P. Thompson.—(é&. H. Oeckl- 
mann, Berlin. 

9247, PRESERVING Fisn, J. F. V. Steenberg, London. 

9248, WHEELS for Bicycizs, &c., C. Inwood, Gravesend. 

9249. Propuctne Reuizr Biocks for Paintixa, W. P. 
Simmons, don. 

9250. AMALGAMATING Apparatus, A, M. Clark.—(T. D. 
Williams, South African Kepublic.) 

9251. RUBBER-TIRED Tension WHEELS, A, Burdess, 


on. 

9252. RiInG-sPINNING Macutnes, T. Rivett, Manchester. 

9253. A Puzzie, J. H. Herbert and L. D. Reading, 
London. 

9254. VeLocireves, J. Asbury, London. 

9255. ATTACHING MeraL HanDLes to Guass and other 
ArRTICLEs, P. M. Beck, London. 

9256. Recutatine the SPEED of Dynamos, J. L. Yuly 
and H. W. Andrews, London. 

9257. Azoic CoLourinc Martrers, J. Imray. — (la 
Société Anonyme des Matiéres Colorantes et Produits 
Chimiques de St. Denis, A. F. Poirrier, Z. Rovssin, 
and D, A, Rosenstichl, France.) 

9258, VenTILaTine Hats, M. Postlethwaite, London. 

9259. Fire-EscaPe, C. MacMahon, London. 

9260. Prorective CusHion for the Hoors of Horses, 
W. L. Wise.—(C. Volant, France.) 

9261. Disencacinc Sups’ Boats, C. A. Petterson, 
London. 

9262. Friction Coupiines, J. Gawron, London. 

9263. FacILITATING ARITHMETICAL CALCULATIONS, H, 
H. Lake.—(R. Miller, Germany.) 

9264. Curonoscores, J. G. Lorrain, London. 

9265. Car Brakes, A. H. Marden, London. 

9266. ENAMELLING Fasrics, G. R. McDonald and P. F. 
Bennett, London. 

9267. CovurLixe Wacons, E. J. Hill, London. 

9268. Propuction of ARTIFICIAL CoLD, F, A. Smith, 
London. 


80th June, 1887, 


9269. HorticuLTuRaL Buitpines, J. Pratt, Sydenham. 

9270. Retrine, &c., Raza, &c., H. M. Girdwood, Man- 
chester. 

9271. Recutatina the Srzep of Stream Enoines, J. 
H m, Manchester. 

9272. Steerine Joints for VeLocrpepes, T. A. Aston, 
Birmingham. 

9273. Automatic Sirk Ree.risc Macuines, E. W. 
Serrell, jun., Paris, 

9274. REELING SILK from the Cocoon, E. W. Serrell, 
jun., Paris. 

9275. Swirr for SILK or CorTron Winprne, C. and J. 
Higginbotham, Macclesfield. 

9276. INJECTORS, = 2 Fletcher, Ashton-under-Lyne, 

9277. Sprine Hinces, J. Wilson, Liv 

9278. Racks used in Enpiess OperatTina Corps of 
WINDow-BLINDs, J. B, Moorhouse and A. M. Midg- 
ley, Keighley. 

9279. Pickinc Morton for sins the Picker in 
Looms for Weavine, J. and E. Horrocks, B: ord. 

9280. Borriine Liquors, G. 8. Spencer, Derby. 

9281. Bf ey or Lowerinc Gas and other Licuts, 
T. W. Helliwell, Halifax. 

9282. VeLocirepes driven by a Carn or Bann, M. 
Woodhead and P. Angois, Nottingham. 

9283. Rinc Frame Bossins, J. Coward, Manchester. 

9284. TRANSVERSE SLEEPERS, &c., J. W. H. James, 
Liverpool. 

9285. uts for Screw Botts, J, W. H. James, Liver- 
wt 


9286. SecmenTAL MerTatitic Core Bar, A. and R. 

Crighton, Handsworth. 

9287. CompinaTion Lamp and Brow Pips, H. Bush, 
Yorkshire. 

9288. Canp.Es, H. Dalgety, London. 

9289. DRAWING Liquor from Borries, W. J. Payne, 
London. 

9290. Prncit-HOLDERS with ExpeLttinc MEcHANISM, 
O. Bussler, Berlin. 

9291. Bricut Prixtine Gop, M. F. L. Ehrlich and C, 
T. Storck, Berlin. 

9292, DEcoraTIONS on Cuina, M. F. L. Ehriich, 
Berlin. 

9293. TopocaaninG, F. Howcroft, London. 

9294. GLazine Paper, G. Kirkman, London. 

9295. Rern Houpers, W. C. — London. 

9296. Knor, A. J. Allan, G 

9297. GARDEN RaKgEs, F. Pasion Birmingham. 

9298. BRACKETS for ROLLER Enps, C. Showell, Bir- 


mingham. 
9299. CoLouRINe Matter, -G. Tall and W. P. Thomp- 
son, Liverpool. 
. Fastenrnes for Scarves, W. Bilsborrow, Liver- 


poo 

9301. SupporTiING SHADES over ame J. F. Mar- 
chant and J. 8. Browne, Lo 

9802. EXPANDING MANDRELS ea Taps, J. Whiteley, 
London. 

9303. Muses or Twiners, J. Haughton, London. 

9304. inc grea aoe: Suutrter, W. E. Kerslake, Livei- 
pool 

93805. AuToMaATiIc ADVERTISING, T, Atkins, Wimbledon. 

9306. Connectinc the Enps of DRIVING BEuts, ‘1. 
Brown, London. 

9307. Stoprrnc Tram-cars, W. H. Steil, London. 

9308, Bep Miuistonss, J. T. Stapelton, London. 

9309. Lowerine Corrins into Graves, D. North, 
London. 

9310. TRo«inG Burner Wicks, A. Meyer, London. 

9311. Smoke and Spark Coxpucrors, J. Howe, 
London. 

9812. ADVERTISING, G. F. Redfern.—(S. Bing, Bavaria.) 

9318. ALLoys of ALUMINIUM, A. Mann, London. 

9314. Gas Srovgs, J. E. Potain, London. 

9315. Azorc CoLoURING Marrers, J. Imray.—(la 
Société Anonyme des Matiéres Colorantes et Produits 
Chimiques de St. Denis, A. F. Poirrier, and D. A. 
Rosenstiehl, France.) 

9316. STEEL, "R.A. Hadfield, London. 

9317. SKATES, 0. Eckenstein and V. I. Feeny, London. 

9318. Lirts, H. H. Lake.—(M. Rossbach, Germany.) - 

9319, TREATING Tea Lear, W. H. Gilruth, mdon. 

ba te a Es’ KnitTep Vests and JERSEYS, G. Sowter, 

9321. ELoncaTeD Prosectites, J. J.C. Smith, London 

9322, Castine Metaxs, J. J. C. Smith, London. 

9323. LatHe ATTacHMENt, G. Banks, B.R. Banks, and 
A. J. Gale, London. 

9324. Dismvrectinc Apparatus, E. Edwards.—(N. 
Goblet, France. 

9325. LAwe Camivey WATER Heater, E, P. Blackmur, 
London, 

let July, 1887. 
9826, ComBInaTion Macuinx, W, 8. Oliver, London. 
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9327. New Game of Cuance, W. 8. Oliver, London. 
9328. Inte 


J. 
9330. Wire Ropss, L. Hill, Stockton-on-Tees 
9331. Mixers’ Sarery Lamps, J. J. Hardy, Stockton- 


‘burn. 

9334. Securmne INDIA-RUBBER TrrEs to the Rm of 
Bicycise and other W M. Stu , Halifax. 
9335. Prerncrsa the Enps Woven Bettine, &c., 
H. a 3 Barlow, M . . * “4 
9836. AUTOMATICALLY CLOSING ALVES, Broug! 

Sunderland. 


9337. Key Riva, F. Larkins, Bradford. 
9338. Van Boxes or Packrna Cases, D. Rylands, 


ley. 
9339. Compounns for INsULATING Lang ore my Wires, 


Nicholson, a 

9341. Cuanainc Boxes and Dark Suipes for Puoro- 

GRAPHIC Purposss, A. Pumphrey, 

9342, TaBLEs and Seats for GARDEN Use, A. Paget, 
oa 


9343. Tursinc Latues, J. Barrow, Glasgow. 
9344. Larues for on Suarrts, J. Barrow, Glasgow. 
9345. GrinpING MILLs, F. , London. 
9346. PeNciL SHARPENERS, &c., Fr. D. Butler, London. 
9347. Lzns, J. W: London. 
9348. Hypraviic — E-POWER Encrxe, R. Roberts 


and J. Jardine, Lond: 
9349. Lock-NuTs and om G. H. Aylett, London. 
Casper.{(J. Paplewr, 


9350. Po.isHixe YARN, 
France. 

9351. Hyprostatic een eee and Dywa- 
MOMETERS, H. Duckham, Lo: 

9352. Cricket Bats, A. Shaw ont A. Shrewsbury, 
London. 

9353. Compounps for Taxnixc, W. P. Thompson.— 
mi P. N. Bidron, France.) 

AUTOMATIC Worxrso ef Ramway Sicnats, F. 

wx G. de Lagu ag yk 

9355. AA P.5. 8. Neeklin, lente. 

9356. Mecuanism for VELOCIPEDES, &c., F. I. Nibbs, 
London. 

-. Increasino the Security of Brus of EXCHANGE, 


, London. 
oS. Seaeune in Corours Mats, &c., W. J. Sly, 
9359. Straps or Reims used in Conrro.tiivc Horses, 
W. Kennedy, London. 
9360. AvTOMATICALLY CovupLinec Rattway VERICLEs, 
L. B. Bertram, London. 
9361. Px! — Patrerns in CELLULOID, 


e, 
9382. Tuvosrmaries the Mortons of the Earrn, &c., 


2363. —e from Barer, &c., G. E. Jacquemin, 
9364. Wontme Hives, Sxrs, &c., G. Baruelle fils, 
London. 


9365. Buiast Furnaces for Smectinc Ores, C. E. 
Miles, London. 
= Inow Joist Trimmer, &c., W. Hooker, Croydon. 
9367. Stop-cocks, A. C. Gibault, London. 
—_ Corsets, F. London. 
9369. Doors of Carriaces, E. de Pass.—(J. Escuyer, 
9370. Mrxerat Sprrit Lamps, W. H. Beck.—({0. Proust, 
France.) 


9371. Hoistinc Macuies, H. McLaughlin and J. B. 
, London. 
9372. Exrracror em, H. W. Holland and J. 


Lon 
9373. Laytne Guns, R. C. Christie, M. Gledhill, and 
H. H. 8. Carington.—{J. B. G. A. Canet, France. 
9374. ae Srups, Sourrarres, &c., O. Raffien 


9375. a one Gowns, R.C. yyw 
M. Gledhill, and H. H. 8. Carington.—{J. B. G. A. 
Canet, France. 

9876, Soar, J. on. 

9377. TRANSMITTING SuBMARINE SicNa.s, F, H. Boyer, 


ion. 

9878. Grams Crap_e, P. B. Nalley and M. R. Reames, 
London. 

9379. ee for Srretcnixe Trousers, W. Buck, 


9880. eeuey Seepage, E. T. Cleathero and J. F. 
Stewart, London. 

9881. Azoic CoLtourrnc Martrers, J. Imray.—(la 
Société Anonyme des Matiéres Colorantes et Produits 
Chimiques de St. Denis, A. F. Poirrier and D. A. 
Rosenstiehl, France.) 


2nd July, 1887. 
9382. Hiycep Srorrer for Jars, &c., G. F. Henshall, 
London. 


9383. Pickers, E. Barraclough, Rochdale. 

9384. VenTILators, J. Miller, Liv 1. 

9385. DIFFERENTIAL GEARING, J. Dugdale and J. F. 
Davies, Manchester. 

9336. Eves of NEEDLES, L. C. Haines and J. Morgan, 
— can P 

9387 OJECTILES, C. A. Burghardt and W. J. Twining, 
Manchester. me 


9388. SprxpLe Mountinas, J. Morris, Manchester. 
9389. ~ ga C. A. Burghardt and W. J. Twining, 


9390. aol Bracket for TumBiers, J. G. Wilson, 
London. 


9391. ee a a arama of Pires, C. 8S. Ellery 
and J. Chaffin, 

9392. Gas —— nag P. Lea, Luton. 

9393. Recistertnc Games, J. G. Dodds, Newcastle-on- 


Tyne. 
9394. Piston Sprinas, G. Robson, Sunderland. 
9395. CuTtinc Prep Fasrics, G. Roger, Manchester. 
9306. er gem - USE Pieces of Leap, &c., 
oe Scrpty MacHIvEs, 
W. E. Richardson, She field. 


9397. RoLiter Mit1s, R. Burns, ey. 

9398. Fire-crates, J. Sao, ¢ London. 

= a Srext CARTRIDGE cea, J. Dickson, 

9400. orsen, G. and M. J. Stowe, Great Grimsby. 

9401. RENDERING CoNCEALED OBJECTS Vistnce, G. C. 
—(C. H. Bingham, Holland.) 

9402. Wasuinc, Drainino, &c., Rack, W. Tylar, Bir- 


oo. 
9403. Treatment of Actp Resipuums, C. Rave, Liver- 


pool. 

9404. CaroTTinc Skis, M. J. A. Dargelos, Liverpool. 

9405. INNER ADJOINING SELVEDGES, J J. Haydock and R. 
Hindle, London. 

9406. Coutarsisi Cicar, &c., Case, G. E. Johnstone, 


9407. oe. E. Tomlinson, London. 

9408. MecnanicaL Toy, E. O. Eaton.—{J. Lancaster, 
United States.) 

9409. Type Writers, E. O. Eaton.—{J. Lancaster, 
United States. 

9410. Hor Arr Furnaces, J. A. Newton.—{R. A. Chese- 
borough, United States.) 

$411. CrrcuLar Wick Perroteum Sarery Lamps, W. 


Henley, London. 

9412. VerticaL Compounp Pumpmyc Enotes, E. E. 
Clark, London. 

9413 ADVERTISING, A. Ward, London. 

9414. CoLourRINe Matters, J. Imray.—{La Sociév 
Anonyme des Matitres Colorantes et Produits Chimiques 
de St. Denis, A. F. Poirrer, and D. A, Rosenstiehl, 
France. 

9415. Sirtrnc Apparatus, H. Simon and T. Voss, 


on. 
9416. Errectinc AERIAL Navication, T. Moy, Lon- 


don. 
9417. Bacs, W. Dornan and A. D. and W. G. Southgate, 
London. 





ay ~ eg Gear of Sream-Eenornes, 8. 8S. Younghus- 

9419. TREATMENT of Ecos, J. Tarchan-Mauranoff, 

9420. Mup Gvuanps for Brcyces, &c., J. J. Bolt, 
Portsea. 

—* Srops or Guarps for Carvine Forks, A. L. Mora, 

on. 
9422. Fitters, P. Everitt, London. 
9423. IRoninc Macuings, E. L. T. 


. Caron, London. 
9424. HoLtow Fire-Bars, A. Tolhurst, Gravesend. 
9425. Spirits, E. J. Taylor, London. 


2426. CiGaRETTEs and Secars, G. H. Ji London, 
9427, GuN-CARRIAGE or MounTiNas, R. C. ie, M. 
Gledhill, and H. H. 8. Carington.—(J. B. c A, 


Canet, France.) 
4th July, 1887. 
9428. Evecrric Sarety Lamps, W. Patterson, Durham. 
9429. Hotpixc Drivinc Retns of Carriages, G. J. 
Harcourt w, Bristol. 
T. D. Harries, Aberystwith. 
UPLING Apparatus, H. Loxley, 
9432. Nipper MecuanisM of Compinc Macurnes, J. 
McQueen and W. Moores, Manchester. 
9483. Securmne Prvs in Laes, A. W. Wood, A. Cowling, 
and J. Briggs, Bradf 
9434. AvToMATIC APPARATUS for Dry-ciosets, &e , J. 
Easby, Sheffield. 
9435. Latcnes, J. Fox, Birmingham. 
9436. Sumeve Lanne, de; F. R. Baker, Birmingham. 
9437. Rotter Bearryos for WRINGING Macuines, E. 
N. —— Oldham. 
9438. BLIxps, Allman and G. 8. Marshall, apa 


9439. Looms, D. and W. A. Crabtree, Bradf 
nn 8., and C. Sproston, <; 


9441. HeatiInG trang L. McIntyre, London. 

9442. Irons, G. Bro Lancashire. 

9443, Switcues, 8. W. Cut Leeds. 

9444. ENGINE, J. K. Smithies, Essex. 

9445. Srorinc Water, R. C. Sayer, Bristol. 

9446. Gas Encrne, J. 3 Glasgow. 
9447. Roiiine Mitts, W. ——— Berlin. 

9448. Service CISTERN, H. W. Allan, Glasgow. 

= Sages E. O. Eaton. hs Lancaster, New 
or 

9450. WeicHinc Macurnes, C. W. Blacklock and M. 
Hynes, lon. 

9451. eS Frre-Escare, 8. Osborne and 8. 


Springer, 
9452. SLIDING WINDOW-SASHES, W. Youlten, London. 
9453. CLosmnc the Breecu of Guns, A. Sauvée.—(J/. B. 
G. A. Canet, France.) 
9454. SPECTACLES, W. F. Stanley, London. 
9455. BLock-Printrina, J. C. Cook, London. 
9456. ConsumiInc Smoke, J. Willoughby and A. Gled- 


hill, London. 
9457. Huxosrs, 8. Hilland R. Hodges, London. 


9458. Writine, &c., T. D. Lichtenstein, London. 
Biheller, 


9459. Lamps, S. . ion. 

9460. Furnaces, C. E. H London. 

9461. Arr-ENcINES, H. J. idan.—(J. C€. Johnson, 
United States.) 

9462. Guarps, A. J, Boult.—{T7. D. Smith; United 

States. 


) 
~ nes Furnaces, H. Schellhaas, Liver- 
poo! 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


361,504. Tvse —~_ J. A, Giles, Oswego, N.Y.— 
Filed aa 27th, 1 
rare ot entiation with the os 
ths expander body having an axial 
radial slots, the mm mere ‘rollers extendin 





said slots, } ly radially in the ex- 
mee ‘and yoo against the sides of the 
te ee 
e y, as 

| Ea In combination = man- 
Gril, body having > radial 
slots cohention: Some from said eye, an circum- 
ferential groove and mortices ex from said 
groove toward the axis of the expander body and in 





the lines of the radial slots, the expanding rollers 
extending through said slots and formed with — 
ferentially-reduced journals inside of i 

body, ee eee the boa a 

provided with bearings correspon: 

portions of pape fle pg Ah 
expander body in the external ideal 
stantially as described and shown. 


361,689 Recorpixc Drxamometer, C. N Fg 
Massillon, Ohio.—Filed December 13th, 1 
Claim.—In a eter, the pene Fa of a 


spring fitted for tractive attachment a graduated 


ereof, beg 





meng Fig Dd eared machen oscillated on such 


the movements due to strains ‘upon 
and an av ter fitted to oscillate id 


with, a slot engaged 
pointer, substantially as aan or sth et 


tt 





pose set i. In a dynamometer, the combination 


a box 6, fitted for a 
: box G, clock-work aceon 


means for swinging said wings from a radial angle t 
the plane of the periphery of the cylinder and from 





tted ‘to = aan the bee 
ee an and for the phew, set 


361,602. Jomnrer ror ARTIFIcIAL Stonework, @. F. 
Gray, San Francisco, Cal.—Filed November 11th, 


1886. 
Ba, | jointer for artificial stonework having 
ecting fren one aite-<eey the plane of its face a 
ete or cutter, having its outer side straight 





and formin; _ side of the tool and bod inner side 
concave and continuing the _ 
face of said tool, substantially as herein desc: 


361, 12. REGULATOR FOR DYNAMO-ELECTRIC MACHINES, 
# My —— Hartford, Conn,—Filed September 
Claim. (1) In nation, for dynamo - electric 
machines, the combi ion, with the armature shaft, 
of a freely swinging frame, a train of friction wheels 
mounted on said frame for adjusting the brushes, 

adjustable resistances, substantially as described, an 
means operated by a — of the current generated 
by the machine for b nging the friction wheels into 
operative contact with th ft, as and for the purpose 
set forth. 2 In a regulator for dynamo-electric 
with the armature shaft, 
of a train tt friction wheels Ser Sewers | the commu- 
tator one or more on either ete por he on 
an adjustable frame, an armature connected with the 
said e, and two magnets acting on the said 
armature, one of the said magnets being in the main 
-cireuit and the other in a shunt around the 








same, as and for the ay ome set forth. Pad The com- 
bination, with SS. shaft yom the frame ing 
M, N, and O, the shaft I, ‘ion 
e collar D, which su the 
commutator brushes, of the armature j on e frame J, 
— K and K}, as and for the purpose set 


361,713. Fusrtere Cur-ovt, C. J. Perkins, Hartford, 
Conn.—Filed September 18th, 1886. 

Claim.—In an electric cut-out, the combination of a 

base plece for attachments to walls or ceilings provided 


a, and internal locking shoulders 
~ said opening, carrying circuit terminals, con- 


361, 713 | 
3 er 


aE 


Z 
Wi win db 





stitu socket, a plug a ig circuit terminals, 
and catche corresponding wit jose in the socket, 
and recessed to inclose the as devices including 
fusible s and a spring for forcing ho 

see parts the locked position, substantially as 


361,736. Five-scraper, E. D. Weston, Jackson, Mich. 
Filed February 26th, 1886. 
Claim.—The combination of the shank A, havi 
screw-threaded portions as described, the ta 
thimble C, the washer C!, the nut C2, ‘the spider D, 


(361, 736] 





semi-elliptic vided with scrapers, ae 
er a aliaen ‘ical thi F, 


(361, 781 | 





said plane to a radial angle, substantially as set forth. 


$61,'705. Brxnpine Device ror Evecrric Apparatus, 
1. Ww W. Litchfield, Warwick, N.Y.—Filed August 16th, 


eee ) A binding device for fastening niyeend 
nes and for other similar pu oe ag com 

the collar B, having the hole 6}, inclined 

or ea ge surface, and the turning extensions b, sub- 








stantially as described. (2) The collar or binding 

iy seta tetas bie 
v’ © C3} e hole 61, an e hole ¢ 
inclined or scribed. 


361 wr Sarety saree FOR wv emi Lamps 
, 1U,—Filed May 22nd, 1886.” 


B. A. Sport “ 
Claim.—Q1) Th oi ee. with an ordinary in- 
—_ light-gi lamp and electric circuit wires, 
of an i comprising an ex- 





hausted globe or nero afilament offering a greater 
resistance to the electric current than th e ligh?-gi 
filament, a holder for supporting bo’ th lamps, bn 


ay 





means, substantially as described, mounted upon said 
holder for pea g electrical communication from 
one lamp to the other, as and for the ebject stated. 
(2) The with an i — lamp and 

ted flas Pa 


or su! by the same holder, and an automatic 
switch mechanism to throw the current from one to 
the other, of a manual switch device operating to con- 
nect the circuit to the resistance filament just before 
po breaks connection with the 
stantially as and for the purpose specified. 

961,806. ARMATURE-CORE FOR DyNAMO-ELECTRIC Ma- 
cuines, A. Schmid, Pittsburg, Pa.— Filed July 29th, 


1886. 
Claim.—(1) A core for armat having in bi 
tion a series of snotalile diees 90d a series of ineuisting 
og between the metallic discs, the edges 





aiiei 


at in an exh 














G, anda set n GT i 
operate substantially in the manner and for the 
purposes described 


361, wet. Gran or Fertiviser Distrisutor, B. F. 
mazoo, Mich, —Filed February 15th, 1887. 
Claim.—(1) A "cylinder revolubly mounted in a grain 
or fertiliser hep provided with peri recesses, 
and ——> said recesses ha’ ting 
linder, substantially as set forth. (2 
ion of a pocket having the circular 
ane: a oo revolubly mounted therein eto 
vided with said recesses 


BE 
ip 


rpg bldg ae ee 


spring substan- 
y of a? forth. (5) The coabinetioa, ‘with the 
pedal, of 8 cyteter rorenaly Seemed Sores) 





i discs being folded down over the edges 
Fae ae eetantial tially as set forth. (2) 
A core for armatures in combination a series of 





metallic discs and a series of insula 
to alternate with the metallic heey “9 edges of the 


insulatin, f..- jec’ ond the.edges of the 
metallic thereby eeby insuring the ‘ect insulation of 








in combination the ing discs 
radially-projecting pin, Poi series of m discs 2, anda 

of Insulating between mi 
discs, the edges of the tabula! discs being folded 
down over the edges of the m discs, sul tial 
as set forth, 
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MODERN MILLING.—ITS BIRTH AND DEVELOP- 
MENT. 


By GitBert LITTLE. 
IL—THE BIRTH. 

Macavtay, in his review of Hallam’s history, refers to 
the custom, universally followed by writers of the last 
century, of amalgamating the history and science of their 
subject. In our day these two ingredients have to a large 
extent been separated with the best results, and our 
readers will understand the reasons that have induced us 
to refrain from mixing the ancient history with the modern 
philosophy of milling. In this series of articles we shall 
deal with “ Modern Milling: Its Birth and Development,” 
and the time where our record begins is the still recent 
date, 1869, when Messrs. W. Baker and Sons, of Bristol; 
Mr. Stannard, of Nayland, Suffolk; Mr. Allen, of Middle- 
ton, Cork; Messrs. Radford, of Liverpool; Messrs. Hays 
and Messrs. Muir, of Glasgow; and Mr. James Wood, 
of the North Shore Mills, Liverpool, attempted the 
Hungarian or “ semolina system.” 

It will serve no good or 
to refer to the early failures in 
detail, or to rake up the ashes 
of the dead-and-gone objections ll Hi 
that were urged against the new yA 





is se reversed, and it is considered a highly organised 
mill which makes 90 per cent. of semolina anal middlings 
and only 10-per cent. of flour in the reductions. fn 
America the purifier was invented to deal with the 10 
per cent. of middlings which the miller could not but 
produce, however close he might grind with his millstones, 
and the handling of this despised "ag aa on purifiers 
developed an entirely new principle in milling. The 
American sieve and air purifier not only made this 
roduct more valuable, as the miller expected, as a cattle 
ood, but more valuable than the highest grade of flour 
he formerly made. As this idea was forced home on the 
miller, the necessity of producing a larger portion of 
middlings was apparent, and high-grinding with mill- 
stones was tried. Before the development of the purifier 


the millstones were grinding about twenty bushels an 
hour, after, they were fed to turn out only seven or eight 
bushels, and all witha view to make more middlings. 
The bestform of millstone, however, could only make a very 
small percentage of middlings, and as the grinding became 
higher and higher, a kind of gradual reduction was tried 





system, as the subsequent revo- 
lution has only confirmed the 
great lesson which the history 
of all changes in the arts and 
sciences teach, viz., that the agi- 
tation in favour of any new 
departure in an industry lives, 
and is formidable only by virtue 
of what is reasonable in its 
demands. This has been very 
clearly exemplified in the deve- 
lopment of gradual reduction 
milling, as it was the few who 
advocated that there was no 
middle course between “sudden- 
death” milling, and the six or 
seven break method, the men 
who rushed to the complete 
change with scant consideration 
for the majesty of custom, who 
have reaped the fortunes made 
during the great “boom” in 
milling. It was not necessary 
that our modern milling engi- 
neers should oe that proud 
patience which the gods are said = 
to love, by reason of which many 
great inventors have lived down 
misappreciation, as the change 
was so sudden that there was not 
the slightest chance of any dis- 
play of that hard, uphill, unre- 
warded struggle against deeply- 
rooted beliefs in the efficiency 
of methods that have so long 
obtained. The only delay arose 
from the tardiness of the British 
milling engineers to give fitting 
embodiment to the ideas of the 
te ge millers, and it is 
nown that many improvements 
were birth-strangled through 
the crude machinery, and nearly 
all the early machines were 
imported from Germany and 
America, As stated in the 
“ Jubilee” article in Tne Enai- 
NEER of June 24th, engineers 
have made very few discoveries. 
The carrying out of original 
research is not their duty. The 
milling engineers also left that 
to the shivanphe millers, and 
the MeDougalls, the Bakers, the 
Muirs, and other scientific mil- 
lers having discovered here a 
fact and there a fact, the milling 
engineers combined them, and 
produced results of the most far- Hi 
reaching nature; and think of I 
it as we may, the highest form 
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of engineering genius is that 
power of combining factsor forces HH wie) i 
that fit each other and give birth LTV 
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to something greater. It may be 
as well to describe here the dif- 
ferent phases peculiar to the in- 
ception of the — reduction system in this country and 
in America, In this country the reducing or break rolls 
led to the introduction of purifiers, in America the puri- 
fiers were the forerunners of the rolls. In order that this 
point may be made perfectly clear to engineers not versed 
in the details of milling, we shall give a succinct descrip- 
tion of the great underlying points of the old and the new 
systems. Prior to 1869, that is, before the introduction of 
any of the modern machinery, the ingenuity and skill 
of all millers were devoted to attempts to reduce the 
entire kernel of the wheat berry into flour, without the 
production of any semolina or middlings. Every im- 
provement tried on the millstones—their speed, their 
dress, and their wa handling—had this one object 
only in view. Middlings, of which it is now the aim of all 
inillers to make the — portion possible, were regarded 
as a product that might make an inferior flour ; and ‘the 
best milling was believed to be the system that made the 
least quantity of middlings and the greatest amount of 
flour at one operation. Inthe modern system the central 
idea is to produce the largest quantity of middlings and the 
smallest portion of “break” doen In the old system about 
93 per cent. of the kernel was instantly ground into flour, 
and about 7 per cent. of middlings; in the new system this 











To make the early efforts at semolina milling clear to 
the readers of THz ENGINEER, we shall proceed to describe 
the mill of Mr. J. Stannard, of Nayland, Suffolk, erected 
in 1869 and 1871. Between 1869 and 1871, Messrs. Baker 
and Sons, of Bristol, Mr. Allen, of Middleton, and Messrs. 
Radford, of Liverpool, had all attempted the semolina 
system, under the superintendence of the father of British 
milling, Mr. J. A. Buchholz, but none of the above-men- 
tioned firms had as complete systems as Mr. Stannard— 
hence our desire to explain his alterations. Writing to 
the author on December 14th, 1886, Mr. Stannard says: 
—‘T replaced nearly all the machinery in my mill at a 
heavy outlay of money and time, but owing to various 
causes I substantially returned to the old system. Im ‘ 
the first place, while we had rolls there were no purifiers, 
and the other machines that now render the gradual 
reduction system a success, and not an English operative 
miller, who understood what was required, and too many 
of them did not desire to be informed, as no doubt the 
new system appeared only a means of bringing on them 
more trouble.” 

Another drawback which 
seriously interfered with the 
success of the early attempts at 
gradual reduction milling was 
the failing to observe that 
smooth roller mills were indis- 
pensable to the successful treat- 
ment of semolina after it had 
been made by the fluted rolls. 
In some of the best English and 
American mills a pair or two 
of millstones are still retained 
to treat the pure semolina, but 
they are only suited for this part 
of the process, and certainly do 
not make a better flour than can 
be done by smooth chilled iron 
rolls, while in the treatment of 
the second and inferior quality 
of middlings the rolls are infi- 
nitely to be preferred. This 
part will be fully dealt with in 
a later article; meantime, we 
continue our description of the 
points in Mr. Stannard’s mill 
as erected by Mr. Bucholz. 

In 1869 one of the Buchholz 
hullers was constructed by 
Messrs. Murgatroyd, of Stock- 
port, and is still to be seen in 
the mill at Nayland; this huller 
contained 10,850 steel blades 
with a special kind of cardboard 
between them. The blades on 
the outer segments were set to 
face those on the insiderevolving 
drum. After some experience 
Mr. Stannard removed the seg- 
ments and replaced them with 
wire, which enabled him to pass 
double the quantity of wheat 

through it with less than half 
WALL TO the power, and a much better 
onde class of work was done so far as 
making a larger proportion of 
the best description of mid- 
dlings, but it failed to liberate 
and remove the germ so etti- 
ciently, while the bran was not 
so clean. For a time it was 
thought that the future of im- 
proved milling lay in the direc- 
tion of hulling and decorticating 
machines, but experience demon- 
strated that while a certain 
portion of the excellent semolina 
could be made, the severe action 
of these devices in comminuting 
the bran and triturating the 
remaining portion of the berry 
into “dead” flour led to their 
rejection. The next machines 
— were the disc mills and dismem- 
MT brators, which were'a cross-breed 
between rolls and millstones, but 
they also failed from defects 
similar to those developed in the 
hulling machines. It is well- 
known that the dismembrators 


END VIEW 





on millstones; and mills which formerly contained only 
millstones for reducing the wheat in one operation, had 
bran cleaners, middlings stones, and two or three pairs 
for treating the tailings. Following each pair were dress- 
ing reels, and at this stage the limit of the production of 
middlings by millstones was reached. The rigid spindle 
millstone, with its grinding surfaces, at a fixed and con- 
trollable distance apart, was the last step previous to the 
roller system ; the rollswere the necessary outcome of this 
idea, and thus we see how the purifier in America was 
the prelude to the gradual “ break ” system by corrugated 
rolls. In England, on the other hand, the attempt was 
made to make middlings by means of rolls, before the 
purifier had been invented to make the necessary separa- 
tions. Scattered throughout the kernel of the wheat 
berry are impure —— which it is essential to remove, 
and practice has shown that it is only the purifier that 
can remove those impurities. While there is a very 

eneral impression that improved milling was brought 
Pa America to this country, there is no doubt rolls and 
semolina milling were practised here prior to their adop- 
tion in America; but it was not until the introduction of 
the American purifier that the new system became a com- 
mercial success. 


MULTIPLE ROLLER BREAK MILL, MADE BY MR. J. A. BUCHOLZ IN 1871. 





produced a large proportion of 
the very highest quality of large 
semolina, which when ground 
by smooth roller mills made a grade of patent flour that 
has never been excelled; but the remaining portion of 
the berry was almost pulped, and the resultant flour was 
so dead that it could not be sold, and dismembrators had 
also to be abandoned. 

Any reference to the birth of modern milling would be 
incomplete without some notice of the graduated system 
erected by Messrs. Muir and Sons, at the Tradeston 
Mills, Glasgow. The experimenting with this system led 
to the patent—No. 2560, July 17th, 1875—taken out 
by Mr. Thomas Muir, for the extraction of the germ. 
This patent was the subject of a recent interesting patent 
suit, to which special attention was drawn in THE Enet- 
NEER of November 26th, 1886. This mill was worked on 
the “combination” system, that is, a mixture of rolls 
and millstones, and the modus operandi was as follows. 
There were seventeen pairs of millstones for the gradu- 
ated breaking of the wheat, the speed of which varied 
from 100 to 150. Over sixty sets of steel roller mills 
were used to reduce the semolina into flour, and the mills 
were altogether the best equipped in Great Britain at 
that time. The system would not be able to hold its own 
against the complete roller systems of the present day, 
although 74 per cent. of flour was made from American 
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wheats, and the entire mill was completely automatic. 
As the germ defence case excited a great deal of atten- 
tion, it may be of some interest if we describe Mr. Muir’s 
system. Writing to the author on 17th February last, 
Mr. Muir states that his alterations were made at a very 
large expenditure of time and money, and his patents 
were rendered valueless through what THe ENGINEER 
described at the time as a “little snake-in-the-grass point 
of law,” and Mr. Muir lost his rights, not through the 
demerits of his invention, but through want of know- 
ledge of every point in the Patent Law. After a long 
series of experiments Mr. Muir discovered that when 
wheat grains are cracked and broken up, the germs are for 
the most part mixed with the large semolina. Under the 
old millstone system the germ was ground up with the 
other parts of the kernel, and its a op nature had the 
effect of discolouring the flour and the bread baked from 
it. The problem was, how to eliminate the germ ; and 
Mr. Muir discovered a method almost by accident. In 
the process of reducing the fine semolina and coarse semo- 
lina Mr. Muir had observed that the flour from the latter 
was a much darker colour than that made from the 
former, and after a minute examination he found that the 
germs largely predominated in the coarse semolina. 
Without expecting any result, or perhaps even uninte- 
rested in what he was doing, Mr. Muir took a sample of 
this product and passed it through a set of smooth rolls, 
catching the crushed material in a hand-sieve. On sifting 
the crushed semolina Mr. Muir found the germ was fiat, 
and was retained in the sieve. It was after this discovery 
an easy matter to extract the entire germ, and Mr. Muir 
passed all his semolina through smooth rollers and sent 
the crushed product to an ordinary dressing roll, the flour 
being dressed out while the flattened germs over 
the tail. This method is still followed in all the roller 
systems, and we shall describe the point in more detail 
and illustrate the process by a diagram in a future 
article. 

In our progress with Mr. Stannard’s mill we turned 
aside at the point where he found that the hulling 
machinery would not answer, and we now come to the 
time—1871—when he decided to put in a complete set of 
Buchholz break rolls, of which we give illustrations. It 
will be seen from our views that there are six pairs of 
rollers in one frame. In America at the present moment 
there are efforts being made to produce an efficient con- 
centrated break roller mill, in which the whole of the 
rolls are fitted into one frame; this, of course, is claimed 
as a purely novel American idea, while we see that the 
first set of rolls made in England were built on that prin- 
ciple, and the more American “inventions” are looked 
into the stronger evidence can be adduced in support of 
the fact that many of them are old and discarded English 
methods. In the first English-made roller mill—as illus- 
trated on pp. 41, 47—the = i on pair of rolls had V-shaped 
fiutes, about 9 per inch, while all the other five pairs of 
rolls had straight flutes, from 12 to 20 per inch; and all 
the top rolls were run at 360 per minute and the bottom 
ones at 120 per minute. In the rolls of the present day 
the number of flutes per inch are exactly the same, but 
V-shaped flutes are used at an angle of twist on a 30in. 
long by 10in diameter, of about 10 deg.; and the differ- 
ential speed is alsothe same as tried by Mr. Buchholz, which 
shows how near he was, as Mr. Procter Baker remarked, 
“to hitting a big thing.” Under each pair of rolls a sieve 
was fitted, all covered with No. 16 wire, and it is only fair 
to Mr. Buchholz to put it on record that, while the milling 
engineers who succeed him all adopted reels for the scal 
ing process, they have gone back with advantage to his 


original system of using sieves or rotating dickeys. The | }, 


rolls were made of steel, which was found not a very suit- 
able material for ved rolls, and chilled iron is now 
universally used. The “chop”—which is the miller’s 
term for the liberated kernel of the berry—after it passed 
through the scalping sieves was dressed through a lon 

rell with a head sheet of silk to dust out the flour an 

three tail sheets of different meshes of wire, through 
which the semolina was divided into three sizes. e 
first division of semolina was very fine and almost free 
from germ, and was spouted direct to a pair of stones 
which reduced it to a really excellent brand of flour, which 
sold on Mark-lane at a high price. The coarser semolina 
was treated on three centrifugal machines, in the centre of 
which were discs 10in. diameter which revolved inside the 
centrifugal rell at a very high speed. These discs were 
formed of small steel blades, which distributed the 
semolina very much after the manner that water falls 
from a fountain, only more inclined towards the axis, the 
light fluffy portion dropping by the law of gravity at the 
centre—on thesame principleas the “eclectic” disintegrator 
—the next heavier falling into a second division, and the 
coarsest of all being thrown by the centrifugal force into 
the outer chamber at the circumference. is principle 
has been widely adopted in modern purifiers (and is now 
being largely adopted for separating cement, basic slag, 
ores, chemicals, &c., the author himself having recently 
taken out a couple of patents for apparatus pneu- 
matically to sift these materials) and in every part of 
the first attempt by Mr. Buchholz can be seen the 
germ idea of nearly every good feature in the perfected 
system of gradual reduction milling. Witness his 
break system on six pair of rolls, his scalping of 
each break on a separate sieve, the dusting and 
sizing of the “chop” on a long circular reel, and _ there is 
no room left for a doubt that he introduced into this 
country a complete system of break rolls and a no less 
complete system of dustingand separating the breaks. The 
weak part of roller milling at this early e was the 
treating of the semolina on the “sudden-death” principle 
and the lack of good middlings purifiers. Mr. Bucholz 
evidently clearly grasped the principle of gradual reduc- 
tion of middlings and semolina, as well as the uated 
breaking of the wheat, as he tried to deal with the former 
on four different pairs of millstones, the _ of which 
he reduced to seventy-five per minute. e semolina, 
however, after the first reduction on the stones was not 
suited for further treatment by the same severe rubbing 


system, and the result was that without the intermediate 
purifications between the reductions and the want of 
smooth rolls, the product, germ, specs, and all the internal 
ee were pulverised into flour by the millstones, 
and a very dark grade of baker’s and household flour was 
made. Ina future description of one of the best and most 
recent mills we shall show how the separation of all the 
impurities is effected, accurding to difference of structure ; 
meantime we wish our non-milling readers to grasp the 
idea that modern milling is a process of gradual reduc- 
tion and gradual purification; and the best “break ” 
system is that which makes the largest portion of mid- 
dlings and semolina, the least “break” flour, and the 
cleanest and broadest bran; and the best system of 
gradual reduction of the middlings and semolina is that 
which reduces these products, and at the same time com- 
minutes the smallest portion of their inherent impurities. 








THE ENGINE TRIALS AT NEWCASTLE-ON- 
TYNE. 


Tue tables which we publish on pp. 44 and 45 fully justify 
our anticipations of the results likely to be obtained from 
the modern portable engine. It will be remembered that 
we have, for many years, insisted on the expediency—if 
not the necessity—of instituting a comparison between 
the engines of 1872 and those of more recent construc- 
tion. The office of instituting this comparison, devolves 
legitimately on the shoulders of the — Agricultural 
Society; and although that duty has n discharged 
tardily, it has been discharged thoroughly. Even those 
most 0 to the institution of such a comparison as 
that which has just been completed, have not disputed 
that the portable engine of to-day can be a much more 
economical machine than that of 1872. But engineers 
will learn with some surprise that the portable engine of 
to-day is not only more economical than its predecessors, 
but is the most economical non-condensing engine in the 
world ; and is far more economical than quite 90 per cent. 
of the finest condensing engines ever built. With a 
pressure of less than 150]b. in his boiler Mr. Paxman’s 
compound engine gave out a brake horse-power for 1°8 Ib. 
of coal per hour, corresponding to a consumption per 
indicated horse-power of about 16 1b., a rate surpassed 
only by a few of the best triple-expansion marine engines. 
Nor does the Paxman engine stand alone; Mr. Foden’s 


traction engine pognians it will be seen, only a small | lag 
t 


fraction more fuel Mr. Paxman’s. Mr. Foden worked 
at the extraordinary pressure of 250 1b. per square inch. 
The economy due to this may be set against the fact that 
a traction engine has larger radiating surfaces than a 
portable engine. The figures, however, go to show that 
under the conditions nothing is gained by carrying pres- 
sures above 150 Ib. 

In our last impression we gave a few general particulars 
of the engines—eleven in all—sent for competition. The 
principal dimensions of the competitive engines we have 
set out in some detail in the table of particulars, and it 
is therefore unnecessary to reproduce these figures here. 
It will be more to the purpose if we describe a little in 
detail the engines which have produced such marvellous 
results, and the system of trial adopted. The list which 
we published last week, setting forth the order in which 
the trials would take place, was subsequently modified, 
and we shall now s of the engines in the order in 
which they were tried. 

The first tested was that of the Alnwick Foundry and 
Engineering Company, and described in the official cata- 
e as a “portable engine, 8 nominal horse-power ; 
price £180. Specially designed for simplicity of working 
parts, also for an improved method of attaching cylinder 
saddle i &c., to the boiler, so as to avoid having 
inaccessible bolts through the boiler shell.” We have no 
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the work professed to be done. It has a simple slide 
valve and one excentric. We need not go into any details, 
Even twenty-five years ago the engine would not have 

n ed as economical. The Alnwick Foundry 
Company, if it wishes to go into the portable engine 
trade, must produce something entirely different from 
this its first venture. We know that the price is small, 
and it is quite possible that the machine is good value for 
the meney ; but this will not do in the present day. The 
foreign purchaser not only expects a good deal for his 
money, but is willing to pay a good deal of money for 
what suits him, and this must not be forgotten. 

The “simple” engine sent for competition by Messrs. 
Davey, Paxman, and Co., of Colchester, is in nearly all 
respects an ordinary portable engine. The cylinder is 
carried in the usual way on the fire-box; the boiler is 
of the locomotive type, with raised fire-box, and of 
Siemens’ steel, machine rivetted ; the cylinder is jacketted 
all over, including covers, the jacket being formed 
by putting a hard cast iron liner into the outer casting; 
the jacket is carefully drained back into the boiler. The 
crank-shaft is carried in a cast iron saddle in the usual 
way. Steam is distributed by a single Trick slide-valve, 
and expanded by the aid of a gridiron valve working on 
a plate fixed in the valve chest, as close as possible to the 
back of the slide valve. The gridiron valve is worked 
by an excentric and link motion, the position of the 
die in the link being determined by the high-speed 

overnor, which acted to perfection during the trial. The 
Crates of the engine were not too slack, and the engine 
ran without knock, maintaining its speed with the 
utmost regularity. The boiler differs from ordinary 
portable engine boilers, in that it has eight Paxman 
curved water tubes fitted in the fire-box—as in the Pax- 
man trial engine at Cardiff—and that the steel flue tubes 
are 2in. diameter instead of 24in. or 3in. The feed-water 
is heated by making it traverse a lin. copper pipe about 
42ft. long, arranged in four “coils,” each of two lengths 
of 5ft. 2din., to the centre of the bend. The coils lie in a 
flat cast iron box, making an extension of the exhaust pipe 
and lying flat on the top of the boiler. The box is the same 
thickness as the lagging into which it is let, so that when 
the sheet iron casing is put on it cannot be seen. In the 
smoke-box is a coil of copper tube, through which passes 
the water produced in the heater by the condensation of the 
exhaust steam. This water is heated up in the smoke-box, 
and returned to the tub, from which the pumpsucks, The 

ing is hair felt, wood, and sheet iron. Every thin 

and place from which heat might escape is Mace | 
and so effective is the protection that after standing a 
whole night without fire the boiler still retained a 
temperature in the morning of 190deg. The fire bars 
are of the ordinary cast iron type, the air spaces bein 
smaller than usual, a necessary precaution with the 
used—Powell’s Duffryn—which is very friable, and 
readily falls into dust. The catalogued price of this 
engine is £202. 

The next engine on our list is a “simple” engine by 
Mr. Edward Humphries, Atlas Works, Pershore. The 
dimensions of this engine will be found in the table on 
e 44. It calls for no special description, being an 
ordinary portable engine, with a boiler made to work at 
100 Ib. a one double slide valve, that is to say, a 
long valve with an exhaust port at each end, so that the 
cylinder sr are very short, driven by a single ex- 
centric, controlled by a Hartnell governor on the crank 
shaft. The boiler has thirty 2jin. tubes. The cylinder 
is jacketted, but not the covers. The steam — 
through the jacket to thecylinder. The engine and boiler 
as a whole, are very well made and of good proportions—a 
strong, useful engine. The working pressure is 100 lb., 
and the catalogued price is £190. 

Next in the order of actual competition comes the 
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engine shown by Mr. Cooper, of Ryburgh, Norfolk. This 
engine was built for Mr. 
Cooper by Messrs. Richard 
Garrett and Sons, of Leiston, 
but wholly from the designs 
and under the direction of 
BACK Mr. Cooper, who has de- 
parted widely from the di- 
mensions invariably adopted 
by the firm for compound 
cylinders. It goes without 
saying that the engine is 
thoroughly well made. It 
ran very well and without 
hitch of any kind, but the 
governors required adjust- 
ment, and did not main- 
tain regularity of speed. It 
will be seen from our table 

















DIAGRAMS FROM DAVEY, PAXMAN, AND CO.’8 SIMPLE ENGINE. 


desire to say hard things of any exhibit or exhibitor, but 
we must speak the truth, and the truth of this engine is 
that the firm has still everything to learn concerning 
the construction of a portable engine sent to compete for 
a prize. This particular engine is the first built by the 
firm, and no doubt the experience obtained in the trial 
shed will bear good fruit in succeeding engines. We may 
perhaps do some service to a section of our readers, if we 
make it clear to them that the day is gone past when 
“anything would do” for a portable engine. e English 
trade in portableengines is nearly dead, and thecompetition 
for the foreign trade is so keen, and agents are so inde- 
pendent, that nothing whatever is to be done, save in a 
very small and precarious way, with second or third-rate 
engines. If engineers wish to go into the portable 
engine trade, they must be 9 erage to supply some- 
thing very good indeed. If they are not, then let 


them keep away from portable engines. That shown by 
the Alnwick Company closely resembles what used to be 
common enough twenty-five years ago in country farm- 





yards. It has a sing oe pnp 8jin. diameter by 12in. 
t is certainly not too strong for 


stroke, and the crank s 





that it did a very fair 
duty on the brake. As the 
machine is of very peculiar 
construction, we may here describe it at some length. This 
engine has been specially designed for the general work 
of a farm, and the aim has been to — ani engine that 
will move itself and a moderate load, and yet is nearly 
as simple and easy to drive and more convenient to get 
about than a common portable engine. Care has been 
taken to dispense with all superfluous weight, and the 
introduction of some novel features has contributed to 
the result obtained. It is an 8 horse-power compound 
engine, weighing only 5 tons 18cwt. empty, and is only 
6ft. wide over the hind road wheels, the latter being 
4ft. 8in. by 16in. The front wheels are made to turn 
under the boiler, so that the engine will turn round in 
its own length. One of the novel features is the driving 
gear for the road motion. Instead of the train of spur 
gear and counter shafts now generally used, the power is 
communicated direct from the crank shaft to the axle of 
the hind road wheels by means of a steel chain, which is 
composed of a large number of thin links, of the form of 
the early Geese lowe mower; it is almost noiseless in 
working, and although so light it will stand a strain of 
7 tons; but when the engine is giving off 18 brake horse- 
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power there is a pull of only 24$cwt. on it, and as it is 
protected from dust and well lubricated, it will last a long 
time. Special provision has been made of automatic 
apparatus for taking up any slack, and that in such a 
manner that the pulling side of the chain is always 
straight, whether the engine is running backwards or 
forwards. Two deflecting rollers are used on the outsides 
of the chain. They are carried by light bars, which are 
pivotted underneath the crank shaft, and these bars are 
coupled near to the rollers by an adjusting screw, to put 
the requisite amount of pressure on to take up the slack ; 
and as they can swing on the pivot, they accommodate 
themselves to the chain, the pulling side of which is always 
straight. In the width of the chain there are twenty- 
six links. The gearing is proportioned for the crank to 
run about 270 revolutions per minute when the road 
wheels are travelling four miles an hour. There is no 
“slow” speed as generally understood, but its equivalent 
is provided in a very simple manner by almitting steam 
direct from the boiler to the low-pressure cylinder. This 
is done by the starting valve, which is arranged in such a 
manner that when the lever is in central position the valve 





is closed; if lever is pushed forward engine works com- 
pound, but if lever is pulled backward both cylinders 
work high pressure, an] give off sufficient power to lift | 
the entire weight of the engine. The reversing gear is 
of a very simple nature; but as we understand this and 
some other points are subject to some foreign patent not 
yet completed, we defer a detailed description for the 
present. The catalogued price is £325. 

The fifth competitor is a small vertical engine and 
boiler, mounted on high, light, iron wheels, and made by 
Messrs. Jeffery and Blackstone, of Stamford. It is in- 
tended for working small thrashing machines, corn mills, 
&c. The vertical cylinder is fixed at the back of the 
boiler, and the crank shaft above, near the top. ‘The | 
whole is carried on a well designed wrought iron frame 
bolted to the boiler. The machine is very rigid, and the 
bearings are large. There is a good governor, of the 
ordinary centrifugal type. The boiler has vertical tubes. 
The finish of the whole machine is good, and during 
the run on the brake it worked very steadily and well. 
By the addition of a second or cut-off slide and lagging 
the boiler, the economy of this engine might be greatly 
augmented. Of its class it is a very praiseworthy little 
engine. The catalogued price is £100. 

he sixth engine is the compound by Messrs. Davey, 
Paxman, and Co. This engine is of a type very similar 
to that adopted some years ago by the firm for use in the 
African diamond fields. The engine is secured to a 
wrought iron frame made of I plates, fixed to the boiler 
by brackets. In this way, by slacking a few bolts, the 
whole engine can be taken off the boiler, and the weight 











SECTION OF FODEN’S COMPOUND ENGINE CYLINDERS. 


reduced for transit across a difficult country. As coal was 
extremely dear, and, what was much worse, very scarce in 
Africa, economy in its use was of the utmost importance, 
and these ames were made to work at high pressures. 
Mr. Paxman holds that when high pressures are used the 
cylinders should not be secured directly to the boiler, as | 
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The seventh engine on the list is a compound, by Mr. 
E. Humphries, of Pershore. In our table will be found 
dimensions, The cranks are placed at an angle of 180 deg., 
that is to say, they are opposite each other. The arrange- 
ment of the valves is very peculiar. On the outside of the 
high-pressure cylinder is a valve-box of great length, 
rendered necessary by the circumstance that the steam 
ports are in the covers of the cylinders, not in the cylinders 
themselves. There are here two plain slides for admission 
and cut off, one at each end of the cylinder. These are 
driven by an excentric actuated by a Hartnell governor, 
which, of course, determines the point of cut-off. Between 
the two cylinders is another valve chest in which work four 
plain slide valves, two being exhaust valves from the 
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low-pressure cylinder, and two being at once admission 
valves to the low-pressure cylinder and exhaust valvesfrom 
the high-pressure cylinder. There are four separate rods 
for the four valves carried in a species of frame embracing 
the valve chest, so that two rods go into the chest at the 
back and two at the front end, this arrangement being 


| rendered necessary by the fact that although we have 


ken of it as one chest between the two cylinders, a 
Mick partition renders it actually two. It is very much 
to be regretted that the indicator had never been put on 
this engine before it came into the showyard. The conse- 
quence was that it was not known till the engine went on 
the brake that the valves were improperly set, with the 
result that enormous back pressure was set up in the 
low-pressure cylinder. All the work was thus virtually 
done by the high-pressure cylinder, and the consump- 
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6ft. high, and the springs, of the helical type, are in boxes 
on the side frames near the crank shaft bearings. The 
interest in this engine does not, however, turn at present 
on its performance as a traction engine, but its powers 
on the brake. During the trial it was run at 250 Ib. boiler 
pressure. The steam is cut off by a special gear, which 
we shall — in a moment, when the piston has made 
a stroke of half an inch. This correaponds—with the 
proportions of the eylinder-—to an eighty-fold expansior, 
if we neglect clearance, &. Asa matter of fact the terminal. 
pressure is about 5 lb. above the atmosphere, and we hare 
* A = 13} expansions as occurring in practice. 
The cut-off gear is suitable for running either way, and 
is a modification of Farcot’s. On the 
back of the main slide is another. 
The main slide has the admission 
ports through it, and the riding- 
valve will when in mid _ position 
leave these ports open. The riding 
valve is carried by the main valve, 
the friction between the two bein 
sufficient for this purpose. Each 
valve has its own rod; that of the 
main valve is driven bya link motion 
in the usual way; that of the riding- 
valve is prolonged through a stuffing- 
box carried by an arm on the main 
valve spindle. This stuffing-box is only 
used to supply friction, should there 
not be enough to secure the action of 
the riding-valve and appears to be 
entirely unnecessary. The end of the 
riding-valve spindle enters a brass 
box, in which slides vertically a spin- 
dle caused to rise and fall by the 
governor. The spindle has a V piece 
on it, which passes through a slot in 
the valve spindle. The action of the 
gear will be readily understood. As 
the governor rises and falls so does the 
V piece, and on its position depends 
the point in its stroke at which the 
motion of the riding-valve shall cease, 
by the valve spindle being stopped by 
coming against the V when the steam 
is cut-off. The working of the whole 
will be readily understood from the 
drawing, page 46 

This apparatus worked fairly well 
during the trial, but the governor 
hunted almost incessantly. The action 
would be improved by a dash-pot. 
The equivalent of a pe Sol now used 
by Mr. Foden—namely, a small stud 
pressed by a spring into a notch 
m the governor spindle—failed from 
some cause to do its duty. We 
believe that Messrs. Foden’s works 
cannot compare in dimensions with 
those of the great Lincolnshire houses ; 
it is the more creditable to him that 
the workmanship of boiler and engine 
is excellent. Notwithstanding the 
enormous pressure of 300 Ib.—the pres- 
sure at which the safety valves blow 
off—the boiler and all its fittings were 
perfectly tight, not a breath a steam 
or drop of water being apparent. 
The crank shaft is of steel, with discs instead of 
cheeks. The crank pins are not set quite at right 
angles. By a simple arrangement the engine can be 
made to work non-compound, in starting. The cata- 
logued price of this engine is £460. 

e simple engine sent in for competition by the same 
maker is so similar in other respects to that just described, 
that it requires no special description. It works at 120 1b. 
pressure, and all the traction arrangements are practically 
identical. The price is £400. 

The last two engines on our list are a simple and a com- 
und portable, by Messrs. J. and H. McLaren, of Leeds. 
engines seem to leave little to be desired in 
the matter of design, save that the Hartnell governors 
with which theyare both fitted do not perhaps look as well 
as other forms of governor, and the overhang of the 
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HIGH AND LOW PRESSURE DIAGRAMS FROM DAVEY, PAXMAN AND CO.'S COMPOUND ENGINE. 


the stresses are likely in time to injure it. The cylinders | 
are jacketted, and so are the covers; the drainage of the 
jackets being carefully provided for by four wrought iron 
tubes, two taking steam into the tops of the jackets and 
two drawing off water from the lowest point. The boiler 
is very similar to that of the simple engine by the same 
firm, only there are no Paxman tubes in the fire-box. To 
the low-pressure cylinder there is one Trick valve for the 
distribution of the steam; the high-pressure cylinder is 
fitted with the Paxman cut-off gear, identical with that 
on the simple engine. It controlled the engine perfectly 
throughout the run; indeed, none of the other engines 
tested were as well governed as the Paxman engines. 
The feed-water heater is the same as for the simple 
engine, only there is no coil in the smoke-box. The 
working pressure is 1401b. The catalogued price is £290. 





tion of fuel was so high that with the consent, indeed 
at the suggestion of the maker, the run was stopped after 
a couple of hours; it is therefore impossible to say of what 
the engine is capable. For this reason we have not 
included its performance in the table; we may say, how- 
ever, that the engine is well made, and of good proportions. 
It is much to be regretted that the experiment could not 
be carried out, because the engine constitutes a radical 
departure from normal practice. The catalogued price is 
£215, 

The eighth engine with which we have to deal is a 
com at traction engine built by Messrs. Edwin Foden 
and Sons, of Sandbach,Cheshire. Thisengine we illustrate 
above and on page 43. It is in many respects identical with 
the spring mounted traction engines built for some years 
by the firm ,with great success. The wheels are about 





Hartnell governor, and two excentrics beyond the crank 
shaft bearing in the compound engine is not commend- 
able. The engines have identical boilers, the dimensions 
of which will be found in the table. The boilers are 
very long, and, as will be seen, is the stroke. The cylinders 
are jacketted all over in the most elaborate way, even the 
ports being surrounded with steam. We need not say that 
the casting, especially for the compound engine, was ex- 
tremely difficult and complicated. Yet it was made by 
Messrs. Hill Bros., of Leeds, in just one week after the 
tterns had been delivered to them. This firm is cele- 
rated in the North for its admirable castings, and those 
in Messrs. McLaren’s engines are so hard that they had to 
be planed with chilled cast iron tools. The cylinder bodies 
are very little softer than the valve seats. The cast iron 
saddlesare suppressed, the crank shaft brasses being carried 
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TRIALS OF ENGINES AT NEWCASTLE.—SIMPLE ENGINES. 
Particulars of Boilers, Engines, and Results of Trials. 
Names of exhibitors ... { | Guowae: res eo Humphries. base bred | McLaren. | ‘oden. 

No |  —-~—S—~«*«S TCDA. ; ' | | No. 
1 ; BOILER:— ype... Locomotive Locomotive Locomotive Vertical Locomotive Locomotive 1 
2 | Length of barrel... diadhiis Ulainied | «8s a rn a 2 | eo 2 
3 | Diameter of barrel inside ‘i 2 6” | 2 7695" y 8 | 7 | @ 75° 7 ¢ 3 
we Length of fire-box, mean Pies ss 2 oO | 2 4 | _ |g 0°75" | ea 2 4 
5 Width of fire-box, mean eS i | y ? : 2’ 2°25" ay 5 
6 Height of fire-box over grate 3’ 61" : oY 2 3” | 1 9" dia. 2’ 5°25” 6 
, ail Area of grate, normal ... sq. ft. | 6°875 5°33 5°88 2°4 6°70 | 3°58 | 7 
8 Area of grate at trial ... » | 5°62 | 4°77 4°00 2°4 3°34 | 3°00 | . 
9 | Tubes, number .| 24 53 | 30 | 27 | 52 76 i ae 

10 » diameter outside in. | 2°75 ' 2 | 2°75 | 1°75 | 2 1°625 | 10 

11 » length between plates 6’ 03” | 7 0” 6 65" =| 2 1075" | 6’ 85" 6’ 0” | 11 

2 | thickness ... .| 0 0125" | 4 BW.G. 11 B.W.G. | 2BW.G. | 12BW.4. ISBW.G. | 12 

13 | » material ; | Iron Steel Iron Iron Steel Steel | 13 

14 | Heating surface, fire-box sq. ft | 35°5 | 30°4 | 27°50 14°75 | 31°30 | 19 | 14 

= f 2 tubes in fire-box » | -- 8°37 _ - } -- | - 15 

16 | a tubes ... x | 105-0 194°24 | 141°26 37°00 182°70 | 177°6 | 16 

17 4 smoke-box ... a -- 2°23 | _ -- | —- -- . a 

18 ‘ total ... q | 140°5 | 235° 24 | 168°76 | 51°75 214°00 | 1966 | 48 

19 ‘ per brake horse-power | 8°75 | 13°80 | 10°55 | 11°25 | 12°60 16°75 19 

20 . per sq. ft. of grate ... 20°45 411 | 28°70 21°56 | 32°0 | 56°15 20 

21 | Area through tubes . 0°81 0°90 1041 0-33 1°126 | 0°93 21 

22 Ratio of area through tubes to grate area re 0-118 0°168 | 0-177 | 0°14 0°168 | 0°26 22 

23.-| —_ Pressare, Ibs. per sq. in. | 80 95 85 | 60 130 | 120 23 

24 ENGINE :— | | | | | 24 

25 | Diameter of cylinder in. 8°75 9°5 | 10°5 5°75 8°50 | 75 25 

26 | —_ Length of stroke ... in. | 12°0 12°0 | 14°0 | 9°00 15°00 | 10 | 26 

27 | Revolutions per minute declared i | 150 132 | 130 | 160 | 130 | 168 | 27 

28 | Baeke huse-power... | 6 oa w@ | 46 12 | 28 

29 | : » at actual revolutions 7 16°19 | 17°46 | 17°99 | 4°33 | 17°83 | 12°27 | 29 

30 Time of running, total... : 4h. 5m. | 4h. 22m. | 4h. Om. 4h. 11m. 4h, 29m. | - 30 

} 

31 | — Revolutions, total ... + 37,342 35,558 | 35,050 | 39,178 | 35,842 45,400 31 

32 | ‘Time, mechanical hours | 4-087 4499 | 4493 -| 408 455] 82 

33 | Revolutions, actual 152°4 135°7 146 | " 156 | 133°24 | — 33 

34 Horse-power hours 64°59 76°32 | 71°89 18°36 78°116 M4 34 

85 | Foot-pounds, total | 127,888,200 151,137,600 | 142,342,200 36,352,800 | 154,677,600 | 106,920,000 35 

36 | Fvot-pounds per Ib. coal | 316,554 783,091 402,687 321,706 773,388 | 774,782 36 

37. | WATER:— | | 37 

38 | Total quantity used . Ibs. | 3060 1687 | 2864 | 8575 1868 1394 38 

39 Per brake horse-power per hour... | 4735 | 5B | wee | 35% 3°91 =| = 25°68 39 

40 Evaporated per Ib. of coal ... » | 7°60 | 8°74 8°16 | 573 | 9°34 10°10 40 

41 | ‘Temperature of feed + | 160, about a | 170 about | kath oe — 41 

42 | COAL:— | | | 42 

43 Total quantity used Ibs. | 404 | 193 351 | 113 199°75 138 43 

44 Per brake horse-power ... » | 6°25 | 2°528 | 4°882 6°154 2°557 ! 2°555 44 

45 | Per sq. ft. of grate per hour, as at trial : 18 | 9°28 | 91-94 11°72 13°33 10°41 | 45 

46 Per hour of running time ... a" 100 44°26 87°77 28°12 44°44 31°25 | 46 

47 FEED HEATER:— | 47 

48s Tubular heating surface ce — = | ae 17°83 a 


instead on simple wrought iron brackets, longitudinal 
stiffness being got by two' wrought iron stay rods, which 
brace the brackets and the cylinders together. The feed- 
water heater at the side of the boiler contains 42ft. of 
lin. copper tube, placed in a pipe through which the ex- 
haust steam passes. The tube is cut up into equal lengths, 
and secured at each end into a head, so that each length can 
he readily removed. The tubes have each one complete 
turn in their length, to give elasticity and provide for ex- 
pansion. The steam passes outside. The temperature of 
the feed was raised to 212 deg. during the trial. The cut- 
off gear consists of a gridiron valve, which works direct 
on the back of the main high-pressure slide, and is con- 
trolled by a Hartnell governor on the crank shaft. The 
low-pressure slide is set to cut off steam at about 3th of 


the stroke. The pricesare, simple £175; compound £200. | 


The system of testing was very nearly that employed 
at Cardiff in 1872. The testing shed was arranged as 





shown in the annexed plan sketch. 


Along one side of the | known brakes of the Royal Agricultural Society. 
shed was laid a line of rails, on which two trolleys were 
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SKETCH PLAN OF TRIAL SHED. 


placed. Each of these trolleys carried one of the well- 


The 
trolleys could be wheeled along the rails to suit 
the position of the engines. At the other side of 
the shed was an office for the engineers and judges, and 
| two sets of planks laid level in ballast, on which the 
engines stood. At each end of the shed were large double 
| doors to admit the engines. The chimneys of these last 
| stood out through the canvas roof, removed for the pur- 
| pose where needed, A water service was laid on, 
/ and weighing machines were provided. The water was all 





54g to the engines from 30-gallon standard measures. 
| | Eac 


engine pumped from a barrel set on end beside it. 
This was filled to the top at starting, and again at the 
finish, all the feed-water passing through the 30-gallon 
vessels and being properly noted. The brake weights 
were calculated by the engineers, and, for the first time 
in the annals of the Society, an allowance was made for 
what we may term the internal resistance of the brake 
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45 
TRIALS OF ENGINES AT NEWCASTLE.—COMPOUND ENGINES. 
Particulars of Boilers, Engines, and Results of Trials. 
al Somes of exhibitors ... game ee manent . Cooper. Paxman and Co, Humphries. Foden. | McLaren 
No. | PARTICULARS. No. 
1 | BOILER :— Type. ‘ | Locomotive. Locomotive. Locomotive. Locomotive. | Locomotive 1 
2 | Length of barrel ... «| 6’ 6” — Cn" =< 6’ 8:5” 2 
3 Diameter of barrel inside ... i ot 525" 2’ 10” ch £2 79 | ore | 3 
4 | Length of fire-box 1’ 10°4” 2 0” 2 4” v9 | 3 075" | 4 
5 | Width of fire-box Y’ 105” 2 3°75" 2 6” 2” 0” | y on | 5 
6 | Height of fire-box over grate ee id 2 74" 2 ae 2 5°25” | 6 
7 | Area of grate, normal... sq. ft. 3°49 4°62 | 5°88 3°58 | 6°7 7 
8 | Area of grate at trial ... sq. ft. | —_ 4°21 4-00 | 3°00 3°35 8 
9 Tubes, number 22 53 30 | 76 | 52 9 
10 | » diameter outside in. | 2°5 2 2°75 1625 | 2 10 
1 > length 6’ 94” 7” 0-75" 6’ 65" | 5’ 6” | 6 8B" 1 
12 » thickness ... 11 B.W.G. 14 B.W.G. 11 B.W.G. | 18 B.W.G. | 12 B.W.G. 12 
13 » material .., — Steel Steel Iron | Steel | Steel 13 
14 | Heating surface, fire-box ... aq. ft. | 21°5 27°77 27°50 | i9 31°3 | 44 
15 “ smoke-box Fa oa 2°55 | _ a — | 15 
16 . tubes Pi 97°25 194°24 | 141°26 177°6 182°7 | 16 
17 Po tubes in fire-box - -- —_ -- — — | 17 
18. | ‘ total... Fe 118°75 224°56 168°76 201-0 214°00 | 18 
19 » per brake horse-power ... ‘ 70 11-22 | eS a 
20 per square foot of grate 4 id 34°0 48°80 28°7 | 56°15 | 32°0 | 20 
21 | Area through tubes * 0-611 0-90 1-041 0°93 1°126 | 21 
22 | — Ratio of area through tubes to grate area a4 0°172 0-195 | O17 | 0:26 | o-16s | 22 
23 Pressure, Ibs. per square itch | 125 150 a 250 150 | 23 
24 | ENGINE:— | | | | 24 
25 | Diameter of cylinders in. 6 and 9 5°75 and 9°25 | 7 and 12 | 4°75 and 9°5 | 5°75 and 9°0 | 25 
26 Length of stroke... in, 11-0 14-0 | 14 | 10 | 15 | 26 
27 | Revolutions per minute declared | 170 134 | 185 156 135 | 27 
28 | Brake horse-power 17 20 | 20 | 18 | 20 | 28 
29 ” 9 at actual revolutions ... 18°3 20°89 | 19°54 18°85 | 22°02 | 29 
30 Time of running, total és | 4h. 6m. 4h. 28m. | 2h. 26m. 4h. 21m. =| Ss 4h. 23m. |S 80 
31 | — Revolutions, total 42,348 37,496 | 26,549 41,730 39,343 | 31 
32. | Time, mechanical hours 4°15 4°66 | —- 4°583 4°85 | 32 
33 | _- Revolutions, actual ll 172 139°9 181°8 159°8 149°5 | 33 
a Horse-power hours 70°55 93°24 | _ 80°25 97°38 | 34 
35 Foot-pounds of work done, total ... ...  ..! 139,689,000 184,536,000 — 158,895,000 192,812,400 | 35 
36 | Foot-pounds of work per Ib. of coal 539,340 1,096,796 _ 782,241 1,071,608 36 
87. | WATER:— 37 
38 | Total quantity used . Tbe. 2414 1658 Trial 1394 1904 38 
39° | ___ Per brake horse-power per hour " 34°21 17°78 not 17°37 19°75 39 
40 | Evaporated per Ib. of coal... ‘een 9°32 9°88 completed. 9°06 9°38 40 
41 Temperature of feed ... _ _ —- sai 211 41 
42 | COAL:— 42 
43 Total quantity used . Tbs. | 259 168°25 | — 148°5 208 43 
44 Per brake horse-power we 3°685 1°804 | — 1°858 2°08 44 
re eo om 63°17 37°66 | = 34°3 edie ; « 
46 | Per square foot of grate per hour " 18°08 9°0 | _— 10°85 13°82 | 46 
47 | FEED HEATER:— | 47 
48 | __Tubular heating surface... : aq. ft. = | oe | a = = as 


based on coefficients calculated from actual experiment. | 
The allowance varied a little with the load carried, but 

may be roughly assumed as about 0°75-horse power; and 

in comparing the results of the Newcastle with those of 

the Cardiff trials, it must be borne in mind that in the 

latter case the true brake work done was a little in excess 

of that set forth in the Royal Agricultural Society’s 

report. The method of working we have alread + 

scribed. A preliminary run was first’ made, and when it | 
was seen that everything was in good order, and the steam 
pressure that at which the exhibitor declared to work, 
the fire-box was swept out, and 14 ]b. of wood was served 
out to him, and weighed coal. As soon as the steam was 
up to the point at which he resolved to work—generally 
a few pounds over the declared pressure—the experiment 
began, and the run was then made for four hours. 
At the end of that time any coal the competitor had left 
from the last lot served out to him was taken away, and 
he was credited with its weight. The engine was then 
allowed to run as long as it could until 











| 

below the entered or nominal speed, when it was ‘into the total coal, gives the coal per horse-power. 
stopped and the counter number taken. During the | Minute decimal fractions we have neglected, as it is use- 
run Mr. of Middlesbrough, acting as che- | less to overload data with a multiplicity of figures pos- 
nist to the Society, took samples of the furnace gas | sessing uo real significance. As an example of the 
in a way which we shall describe presently ; and after the | ang of calculation, we may take the figures 
run was over Sir Frederick Bramwell made various for Mr. Foden’s compound engine. He “declared” 
experiments to ascertain the quantity of air admitted to} to run at 156 revolutions per minute, and to exert 
the furnace. 18 brake horse-power at this speed. His brake was 

There are many ways in which the fuel consumptions | loaded, therefore, to 202°75 lb., its circumference being to 
can be worked out from the data. The simplest is that | the point of suspension of the load 17°24ft., and its 
which we have used. It consists in dividing the whole | internal resistance 0°8-horse power. The total number of 
number of revolutions on the counter by the nominal | revolutions made was 41,730, and this divided by 156 
speed—that is to say, the speed at which the en- amg 4:455 hours. The mechanical time was greater than 
gine would have given out the power for which the | four hours, partly because the speed of the engine was 
rake weight was calculated. The quotient is the | about 158 during the run, and partly because the fire in 
mechanical time in minutes, and this divided by sixty gives | the fire-box and the steam due to the surplus pressure 
the mechanical time in hours and decimals of_an hour. | was sufficient to keep it going for some minutes after 
This being multiplied by the declared horse-power, gives | the serving out of coal had ceased at the end of the four 
the power for one hour, suppose the whole work done | hours. The total coal burned was 148 lb., and 4°455 


its speed fell | by the coal had been done in one hour, and this divided | hours multiplied by 18-horse power, gives 80-horse 
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power for one hour, which divided into 148 1b. of coal, 
gives an hourly consumption at the rate of 1°85]b. per 
hour.' The other figures in our table are easily deduced, 
and many others will suggest themselves to our readers 
which they can calculate for themselves almost ad libitum 
without our aid. It must not be forgotten that the water 
supplied is no measure of the water actually evaporated, 
because all the water resulting from steam condensed in 
the jackets returned to the boiler at once and re-evapo- 
rated, and there is no means of ascertaining with any ap- 


proach toaccuracy what this weighed. Muchthesame state- | 


ment applies to water resulting fromsteamcondensed in the 
feed-heaters and returned to the pump-tub unmeasured. 
The whole of Monday, the 4th inst., was spent in get- 
ting things put right in the testing shed. On Tuesday 
the trials began with the engine of the Alnwick Com- 
pany. The trial calls for no particular comment. We 
need only say that the governor wanted adjustment and 
acted very badly. The brakes are fitted with a new and 





FODEN’S AUTOMATIC CUT-OFF 


very ingenious tachometer, the invention of Dr. T. 
Horn, and made by Mr. Thorne, of Gracechurch-street, 
A magnetised bar of steel hangs on five pivots in 
front of and close to a disc of copper, which rotates 
rapidly as the brake revolves, and by the action of the 
Faradic currents, set up the plate, tends to drag the 
magnet round with it, and thus moves the hand on the 
dial. It will be understood that this brief description is 
intended only to explain the principle, not details. The 
tachometers are not calibrated, and so give no positive 
indication of speed in numerical terms, but they served 
admirably to show whether the engines ran steadily or 
not. After the run on the brake was over, the engine 
had a board fitted to the mouth of the-ash-pan. In this 
board were two rectangular holes controlled by slides, 
and an anemometer applied to these holes gave an indi- 
cation of the quantity of air passing into the furnace. The 
experiment in the case of the Alnwick engine was 
brought to a conclusion by most of the fire-bars tumbling 
into the ash-pan. They got bright red-hot when the 
supply of air was stopped, and no means existed of re- 
moving the hot ashes below them. 

On Wednesday, the 6th inst., two engines were tested, 
namely, Mr. Paxman’s simple engine on the north brake. 
or that marked N in the sketch, while the simple engine of 
Mr. Humphries went to the other brake. Mr. Paxman 
fired his own engine with consummate skill, in spite of 
an injured hand, on the system of “ little and often.” His 


pressure never varied more than a pound during the run, | 


and the engine was over twenty minutes in “running 
down ”—that is, after the end of the four hours—during 
which period he burned his ashes. 





1 It will be seen that there are certain small discrepancies in the table, 
which are due to the circumstance that the fractions used are in some cases 
nearer approximations than they are in others. Thus, for example, the 
official consumption of the Fuden compound is given as 1°848 Ib., instead 
of 1°85 Ib. as given by us above. The difference is obviously quite a 
nificant. Tbe quantities referred to brake horse-power are obtained wit 
those given in line 28, 





The speed of the | 
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engine was almost perfectly uniform, the tachometer 
denoting the passing of the crank over the dead points 
twice in every revolution by a slight movement. 

When the four hours’ run was concluded the engine 
was hauled out of the shed and steam again got up, which 
was allowed to blow away from the safety valve; the 
engine, working without a load, was run at just sucha 
speed as would enable it to pump in feed enough. In 
| this way an attempt was made to test the boiler for 
evaporation without the jacket influence making itself 
felt in the result. The performance of this engine was 
| wonderful in itself, but more wonderful when it is borne 
|in mind that the fire lighted in the trial shed was the 
| second fire lighted in it, as its completion was so hurried 
| that it was only run for half-an-hour in Colchester before 
| being sent away by rail. While on the subject of limited 
| time, we may add that the drawings for Messrs. McLaren’s 
| engines were only completed on June 6th. Not two months 
‘were spent in getting out the drawings, making the 
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GEAR FOR REVERSING ENGINES. 


patterns, and building Mr, Paxman’s compound engine. In 
the face of such facts as these—and we find it necessary 
| to state that we have taken pains to satisfy ourselves that 
they are facts—it seems strange that the firms signing a 
now memorable circular letter, should insist that twelve 
months are required in which to design, build, and test 
| an engine which would give satisfactory results. Such a 
| statement argues incompetence—it argues that those who 
|make it do not know how to build a good engine, and 
require a year or two of experiment and instruction before 
| they can produce a satisfactory result. We know that 
| this is not the case ; we are certain it is not the impression 
| they intended to convey. That it does convey it is an 
| additional proof, if any were wanting, of the injudicious 
| character of a document which we have reason to know 
| more than one firm already regrets signing. 
| On Wednesday the Paxman engine was replaced with 
| Messrs. Jeffery and Blackstone’s vertical engine, which made 
| its preliminary run in the evening and its four-hours’ run 
re Thursday morning. Also Humphries’ engine on the 
south brake was replaced by Cooper’s self-propelling com- 
pound, which made a preliminary run, and went on at 
12.40 p.m. with its four-hours’ run. The vertical engine 
was replaced at 3.30 p.m. on the same day with the Pax- 
|man compound engine, which underwent its trial on 
Friday. Mr. Cooper’s engine was replaced on Thursday 
evening by Mr. Humphries’ compound, which began its 
four-hours’ run on Friday at 1.38 p.m., the experiment 
coming—as already explained—to an abrupt conclusion at 
4.7 p.m. The Paxman compound engine ran for 4h. 28m., 
,and during that time its speed was perfectly uniform; 
there was no knock or vibration ; in all respects the 
engine ran in a way that left nothing to be desired, and 
gave the highest economical result ever obtained from a 
| non-condensing eugine. We give some diagrams. 
| On Saturday only two engines were tested; the 
compound of Mr. Foden on the north brake, and the 
| simple engine of Messrs. McLaren on the south brake. 


We have already spoken of the running of the former 
engine; it was fired To Foden’s son, a youth of six- 
teen, who bids fair to be the best fireman in England. It 
is much to be regretted that the Hartnell governor on Mr, 
Mc Laren’s engine worked loose during the run. In con- 
sequence de had to stop to secure it, losing thus eight 
minutes; of course this was allowed for by the judges 
but we need not say thata stoppage of this kind serious] 
affects the result in trials such as these were, so much 
depending on small matters of detail in the management of 
a fire. 

It was seen early in last week that the trial of strength 
really lay between three firms only—namely, Messrs, 
Davey, Paxman, and Co., J. and H. McLaren, and E. Foden 
and Sons, The engines of the Alnwick Co., and of Messrs. 
Jeffery and Blackstone, were quite out-classed. That of 
Mr. Cooper included too many novel features to render it 
probable that it would give a very high result. The 
simple engine of Messrs. “yop did not claim to be 
exceptionally economical, and the unfortunate mistake or 
accident with the slide-valve of the compound engine, 
brought to an untimely end what promised to be an 
interesting experiment. This engine is, as we have 
explained, constructed with the cranks opposite each other 
a system which has not hitherto been applied to portable 
engines, and the merits of this mode of compounding as 
compared with that usually adopted, would have been, at 
all events to some extent, elucidated could the engine have 
made a run under legitimate conditions. The end of the 
week fully confirmed what had been prognosticated. The 
Paxman compound engine and the Foden compound 
engine had beaten all previous records to an enormous 
extent, and much the same might be said of the per- 
formance of the Paxman simple engine and the McLaren 
simple engine. A reference to our table will show how 
closely these engines competed in’ the matter of fuel. 
There remained to be tested the McLaren compound 
engine and the Foden simple engine, and of the former 
great things were expected. On eolar the test of these 
engines began. The first to run was the McLaren com- 
pound, which started on its four hours’ trial at 10.42 a.m., 
and finished at 3.5 p.m.—a total run of 4h. 23m., the 
last 23 minutes being run with the coal in the fire-box at 
the end of the four hours’ run and the ashes. The engine 
was entered to make 20-horse power at 135 revolutions, 
and overran a good deal. The engine ran beautifully, the 
speed being kept very steady. r. H. McLaren acted as 
fireman, and his skill and coolness left nothing to chance. 
Unfortunately, after the run had lasted about an hour, 
the stuffing-box of the high-pressure piston-rod, which is 
fitted with metallic packing, began to blow a little, and 
could not bear tightening up without heating the rod, 
and this told no doubt against the result, which was, 
however, admirable, the consumption being at the rate of 
only 2°08lb. per brake horse-power. This is really a 
wonderful performance. 

Shortly after the McLaren engine started, the Foden 
engine began torun. Some trouble was caused at first by 
the expansion gear, but this was easily put right by the 
adjustment of a couple of nuts, and the engine began its 
four hours’ run on the north brake at 12.32 p.m., and 
finished at 4.55 p.m., thus making 4h. 23m., the 23 m. 
being running-down time. The engine ran very well, but 
the governor, which is similar in all respects to that of 
the Foden compound engine, hunted persistently. The 
cut-off gear is, in fact, too quick and delicate in its action, 
and would be greatly improved by the addition of a 
dash-pot to steady it. This engine made an excellent run, 
the consumption of fuel coming out at 2°55 lb. per brake 
horse-power per hour. Thus it will be seen that the 
performance of the three simple engines differed only by 
fractions of a pound expressed by hundredths, The per- 
formances of the compound engines was not quite so close, 
but still the differences are very small. It seems evident 
that nothing was gained by the use of the excessive 
pressure carried in the Foden engine, and this is satisfac- 
tory, for while we see no reason why 250 1b. should not be 
adopted if the adoption was attended by an adequate 
saving in fuel, we must add that, other things | 
equal, the lower the pressure carried in any engine—an 
above all in an agricultural engine—the better. If Mr. 
Paxman secured a better result than Mr. Foden, with 
1001b. less pressure, the fact goes to prove that the 
additional 100 lb. is not wanted with these types 
of engines. In so close a competition it became 
a difficult task for the judges to award a prize, 
and much time was spent on Tuesday morning in examin- 
ing the workmanship and the design of the engines. In 
the afternoon the awards were made known in the show- 
yard, both prizes, £200 for the compound, and £100 for 
the simple engine being awarded to Messrs. Davey, 
Paxman, and Co. _Where three firms had done so well, it 
is to be regretted that all could not take prizes, but 
according to the rules laid down by the Council for the 

uidance of the judges, there was no room for hesitation. 

he most economical engines were those of the Colchester 
firm, and the firm won accordingly, and fully deserved 
what it has obtained. Mr. Foden aud Messrs, McLaren 
may find ample consolation in the fact that they have 
beaten all other makers of non-condensing engines save 
one, and have turned out machines which cannot fail to 
raise their reputation to the highest point. 

Although time and space press, we cannot conclude this 
notice of the performance of the competing engines 
without drawing attention to the remarkable character of 
the results obtained, The best triple-expansion marine 
engines scarcely get below 1} 1b. of ae aoe indicated 
horse-power. Yet here we have little non-condensing 
engines, running at about the same pressure, working 
with about the same quantity of coal. A most interesting 
experiment remains to be carried out. A condenser 
ought to be fitted to one of the competing engines, and a 
test made for economy of fuel. We are Seovtel to 
believe that the result would be very little altered, the 
cooling action of the condenser on the low-pressure 





r haageny neutralising the advantage gained by a vacuum. 
t is at all events difficult to believe that anything much 
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below 14 1b. of coal per indicated horse-power per hour 
can be got by any expedient. 
ANALYSIS OF THE Propucts oF COMBUSTION. 

Tue trials of portable agricultural engines at Newcastle 
have been characterised by a novelty to which we wish to 
draw especial attention. For the first time the products 
of combustion have been completely analysed during the 
times the trial runs were actually —_— place. At 
Cardiff, in 1873, an attempt was made to collect gases for 
analysis: but se imperfect were the means then available 
that no practical results were obtained. At Newcastle, 
however, the engineers were fortunate enough to secure 
the services of Messrs. Pattinson and Stead to conduct the 
analyses. Mr. J. Pattinson is the Public Analyst of 
Newcastle, and Mr. J. E. Stead occupies the same position 
at Middlesbrough. To the latter gentleman is due the 





Fic. 1.—Mr. J. E. Sreav’s APPaRaTus FoR TAKING SAMPLES OF THE 
Propvucts or ComBusTION—SCALE }. 


invention of an apparatus, which we shall proceed to 
describe and illustrate, by means of which the analysis 
of the products of combustion is rendered easy and 
expeditious. The process consists of two parts—first, the 
collection of the products, and secondly their analysis. 
The apparatus for collecting the gases consists of a 
mercury vessel A, Fig. 1, 7in. high and 1jin. diameter, 
which is connected by the tube H and cock D to the place 
wherever the sample is to be drawn; in the case of the 
engines at Newcastle, from a spot just above the tubes 
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Fic. 2.—Mr. J. E. Sreap’s APPARATUS FOR ANALYSES OF PRODUCTS OF 
ComBusTion— SCALE }. 


and below the blast nozzle. B is a receiver into which 
the mercury can flow through the pointed pipe and cock 
E. G is an india-rubber Pipe connecting the bottoms of 
the two vessels, and capable of control by the cock F. 
The vessel A being full of mercury, and vessel B empty, 
the cocks E and F closed, the pipe H is connected to the 
desired point of the smoke-box, the cocks D and C are 
opened, and sufficient of the products sucked through the 
tube I to ensure all the air being withdrawn. The cock 
C is then closed, the cock E opened, and the mercury 
allowed to flow out at any desired speed. The products 
of combustion are thus drawn in through the pipe 
H, and the sample in A may be collected either 
in a few. minutes or in as many hours as may be 
desired, and it is evident that an average sample will be 


obtained. To fill A the cocks F and C must be opened and 
thevessel Braised toahigher levelthan A, when the mercury 
will flow back by the tube G, and leave all ready for a 
fresh sample. This apparatus is fitted with a box arranged 
for safe and convenient transport. The analysing appa- 
ratus consists of a wooden base-plate, Fig. 2, about 14in. 
by 9in., on which are arranged two high upright slides 
and two specially-constructed stands. In this framework 
are supported a pair of tubes, A and B, connected at their 
lower ends by » halite pies to an india-rubber tube M, 
which unites them to a vessel of mercury K suspended by 
a cord —— over a pulley and balanced by the weight L. 
The tubes A and B are surrounded by water-jackets, for 
the purpose of maintaining a constant temperature 
throughout the analysis—a very important point, because 
it eliminates the tedious calculations necessitated by the 
changes of volume due to changes of temperature. The 
tube B is graduated, and a small spirit-level O slides up 
and down on a pair of wires in front of the tubes, and 
enables the mercury to be set exactly level in the two 
tubes, and as tube A is open to the atmosphere, the 
pressure in B must be the same when the mercury columns 
are level. C is an inverted bell tube dipping intoa beaker 
of caustic potash. E is an inverted bell tube containing 
hydrogen. D is a similar inverted bell tube which covers 
a pair of platinum poles, by means of which the water 
contained in the beaker can be decomposed by means of a 
current of electricity produced by a battery of six small 
cells, which also serve to send an electric spark by means 
of a Rumkorf coil through the top of the tube B. Cocks 
F, G, H, I, J, govern the various tubes. The mode of 
npr is as follows:—The mercury vessel K is hoisted 
till the tube B is full, the to be analysed is connected 
to the tube gee pg to tube I, Fig. 1; the cock 
F is opened, the cock G being shut, the vessel K is 
depressed until sufficient gas has been drawn in; the cock 
F is then closed, and the vessel K is manipulated till the 
mercury in tubes A and B stands at the same level; the 
volume in B is then read off. Cocks G and H are next 
opened, the mercury vessel K hoisted, and the gas passed into 
the bell tube C, where the carbonic acid gas is absorbed by 
the caustic potash. After a minute or two the gasis allowed 
to flow cack inte tube B, the volume measured; the gas 
is then returned into C, and left another minute or two 
to make sure that all the carbonic acid has been absorbed. 
It is then returned to B, and the volume measured again, 
and if there be no change, the absorption has been perfect 
and the volume of carbonic acid has been measured. 
Next, cocks H and G are closed, some water is decomposed 
in D, and a small portion of the explosive mixture is 
allowed to flow into B, when it is exploded by means of 
an electric spark, and by that means any carbonic oxide 
present is burned at the expense of the free oxygen asso- 
ciated with the excess of air which is generally found in 
the products of combustion. The gases are again 

into C, and the carbonic acid generated by the explosion 


absorbed ; the is then returned to the volume 
measured, and by that means the volume of carbonic 
oxide determined. Next a measured quantity of hydrogen 


from E is passed into B, and the mixture fired. By this 
means the remaining free oxygen is removed, the volume 
remaining pace and the quantity of oxygen and 
nitrogen, and therefore of air, is determined. The 
hydrogen in the coal combining with the oxygen of the 
air does not appear in the products, but can be estimated 
from the volume of nitrogen. The description given 
above seems tedious, but the working of the apparatus is 
exceedingly simple, and we frequently witnessed the 
completion of an analysis in the engineer’s office at the 
showyard in about one-quarter of an hour—in fact, Mr. 
Stead was often able to announce the composition of the 
waste gases before the run during which the sample was 
taken was complete. 

We cannot conclude our notice of these exceedingly 
interesting trials without expressing our appreciation of 
the courtesy shown us by the judges, Mr. Parsons, Mr. 
Pidgeon, and Mr. Yates, and by Mr. Anderson, Mr. Court- 
ney, and the engineering staff. 








THE WATER SUPPLY OF WEST GLOUCESTER- 
SHIRE. 


THE severe drought from which many districts are at present 
suffering furnishes one of the strongest possible ar ts in favour 
and in justification of the several bills promoted this session for 
increasing water supplies. With some of these schemes we have 
dealt in former issues ; we now propose to draw attention to a 
similar measure affecting West Gloucestershire, which came before 
a House of Lords Committee in the first instance, and was approved 
of after a lengthy examination and a vig test. The leading 
purpose of the Bill was to extend the limits of supply of an existing 
water company, and to confer further powers on that company. 
This company, called the West Gloucestershire Water Company, 
was authorised in 1884, after an unusually severe struggle in each 
House, caused by the opposition of the then existing Bristol Water 
aa . The first pipe of the new company was laid in Novem- 
ber, 885, and the company is vigorously prosecuting the under- 
taking ; but they find already that they require extended works, 
and for that purpose additional capital to the extent of £60,000. 
Their pumping station is at Frampton Cotterell, about eight miles 
from Bristol, and the engine is capable of raising 500,000 gallons a 
day. Adjoining the present limits of supply are a number of 
districts at present mainly supplied from wells, and urgently 
needing a better source. All these districts were in favour of the 
new Bill ; but opposition was set up by the Corporation of Bath in 

t to two Nistricts, Twerton and Weston, over which that 
y claimed to have peculiar rights. Having described the posi- 
tion of the promoters, Mr. Pembroke Stephens, Q.C., argued that 
the ws we Y of the Bath Corporation was not bona fide, and then 
he explained that opposition was also presented by the North-east 
Somerset Company. This company maintained that they would 
be able to ensure a far better yo the West Gloucestershire 
pion mp A could ; but neither the North-east Company nor their 
supply existed, there pany be Bill to be taken by this same Com- 
mittee for authorising the North-east Somerset Company. If that 
company were incorporated it would be nominally authorised to 
supply Twerton and Weston, but in reality it would not be able to 
do so without the consent of the Corporation of Bath. 

Mr. Henry John Martin, engineer to the West Gloucestershire 

Company, describing the operations of the company, said the sup- 


ply of water so far had been ascertained to be 3,000,000 gallons 














aday. The company were laying down a mile of service pipe, and 
were under contract to lay down thirty or forty miles, the popu- 











lation of the district within the existing limits was 35, 
proposed extension would increase the total to 60,000. atiettt® 
— gallons per head per day, 1,200,000 qeties would be re- 
quired, and that would leave a surplus of nearly two-thirds of the 
whole supply, which would be ient for many years to come, 
The company had come to Parliament for extensions because they 
had been applied to by the local authorities of three new districts 
for a supply. They were already authorised to supply 
twenty-two parishes, and the mains and pipes already laid 
passed through four of these ishes, These four parishes 
owever, contained 25,000 out of the total of 35,000 people. 
Mr. Martin ex his conviction that very little water eel be 
found where the North-east Somerset Company intended to bore. 
and that that little would be bad ; and further, that such water, if 
found, would penetrate the coal workings. The West Gloucester- 
shire Company had exhausted all their oe under their first Act 
except the borrowing powers ; and the whole of the capital under 
that Act and under this new Bill would only mean £2 10s, per head 
of the population, including the borrowing powers. The average 
cost of a million gallons of water per day throughout land was 
£150,000, and for that sum the company would obtain their three 
million gallons a day, and at the same time pay for their works, 
Bath had only a supply of fifteen gallons per heed r day, but for 
such a city the supp y ought to be twenty-five he ; and fora 
rural district twenty gallons. Reverting to the scheme of the 
North-east Somerset Company, Mr. Martin urged that as nobody 
would have a right to demand a supply from the company that 
scheme was incomplete, and he added that even at present the 
West Gloucestershire Company had a two days’ reserve supply at 
the Kingswood reservoir to meet the contingency of the engine 
failing. Some geological and general evidence was given, and the 
case for the promoters was concluded. On behalf of the opponents, 
Mr. Alexander R. Binney, C.E., water engineer to the meer 
of Bradford, was examined. Having, he stated, carefully gone into 
the question of the water supply of Bath, and founding his figures 
on certain data supplied by the engineer of Bath, he found that 
since 1881 there been a minimum supply of a million gallons 
daily. Adding this to the 170,030 — which they could obtain 
from the Midford springs, it would give 17 gallons per head to 
th, Twerton, and Weston. In his opinion 17 gallons per head 
day was sufficient for a domestic supply. e Corporation 
0 power to the extent of eleven millions, which could 
be easily increased to thirty millions of gallons. This would give 
one and a-half millions per day. He found that the average per 
head had been a little over 17 gallons, but where the waste water 
meters were used the ave was 14 gallons. At that rate a 
population of 70,000 or 80,000 could be supplied, which was much 
ter than the tion of Bath, Twerton, and Weston. He 
ad never known an instance of a company being allowed to compete 
within the limits of a supply of a Corporation, nor a Corporation 
competing within the limits of acompany. It would be a waste 
of money, and he would not advise a client to invest in the scheme 
of the West Gloucestershire Company to supply West Twerton. 

Mr. Alfred Mitchell, engineer to the Beth Corporation, made 
the following statement :—The point that the daily supply of water 
had reached was in 1884, when it was 1,008,000 gallons per day. 
If the Corporation purchased the Midford Springs, another 170,000 
gallons per day would be secu At present the Corporation 
rented 30,000 gallons per doy, and Dr. Parfitt, who owned the 
water, supplied another 30, lions to houses in the district. 
At present the Corporation supplied 9854 houses, including Twer- 
ton and Weston. It was practicable to supply all the houses in 
West Twerton, excepting some on Rush-hill, which were already 
supplied by Dr. Parfitt. The one million gallons added to the 
170,000 gallons from Midford would supply over 20 gallons per 
head to the city. The average od fear in the districts on the 
constant suppl y system, checked by the waste water meters, was 
139 gallons, which included water used for street watering and 
all purposes. The change frcm an intermittent to a constant 
supply must be gradually introduced. Application had been made 
to the Local Government Board to borrow £20,000, of which 
£12,500 was for the waste water meters. It was intended to 
extend the constant supply system to East Twerton and all the 
districts in the city. The supply he had spoken of was independent 
of the eleven million gallons which was stored. Since 1883 there 
had been twelve complaints of the water supply from East Twer- 
ton. The Corporation had land upon which two reservoirs could 
be constructed, each to hold twelve million gallons of water. 
Another source of increase, which would be abundant for the 
city and district, was the St. Catherine's Valley, where water 
could be purchased. On Saturday there were 5000 gallons per 
minute passi! rings which could be 
purchased and easily directed into mains. In 1884 he ascertained 
that in West Twerton there was no demand for Corporation 
water, as they all seemed to have oe pumps, 

Mr. Bartram, chairman of the Water Committee, informed the 
Committee that in 1886 the Committe recommended an increased 
supply from the St. Catherine's springs, at a cost of £32,000, but 
the Council said they ought first to try a less expensive plan, and 
the waste water meters were tried. They had exceeded all expect- 
ation, and within the last three months the consumption per head 
in one district had been reduced from 37 gallons to Yo gallons, In 
November, 1886, the Cold Water Committee stated that they were 
not prepared to supply West Twerton, and would offer no opposi- 
tion to the West Gloucestershire Company doing so. They were 
not then prepared to do it because West Twerton was in a very 
different position as regarded the character of its population from 
East Twerton. 


down the brook there from 


The brief examination of Mr. Joseph Day, engineer to Dr. 
Parfitt’s waterworks at Midford—who stated inter alia that the 
large spring they were pumping now yielded from 140,000 gallons 
to 150, lions a day, and there were smaller springs that would 
bring up the yield to 200,000 gallons—completed the case for the 
Bath Corporation. 

The Committee next took up the Bil] of the North-east Somerset 
Company in order to decide ge the two projects — Of 
the evidence called for this Bill, we need only give that of Mr. 
Easton, C.E., who stated that he had made sixty or seventy water- 
works, and was now consulting engineer to about twenty Corpo- 
rations and companies. In November last he looked into the 

uestion of supplying Weston and Twerton, and he then advised 
the larger scheme which was now proposed. The whole district 
was comparatively destitute of water in the summer. He did not 
know in November that the West Gloucestershire Company pro- 
posed to supply Weston and Twerton. He knew the district well, 
and mh Royuches as a most cee § place to find water. He 
proposed to sink a well into the new sandstone series at Keyn- 
sham, at a surface level of 155ft. above the sea level ; to pump the 
water into a covered reservoir to contain 250,000 gallons at a top 
water level of about 175ft. above the sea. That would supply a 
population of 11,000 people, including Weston and Twerton. From 
that reservoir he then intended to force water to the upper district 
under pressure, a plan he had frequently adopted at other places. 
He —— to have two engines, so that he could give both up r 
and lower districts a constant supply ; but he only proposed to bind 
himself to so supply the lower district. He proposed to lay 
114 miles of pipes for the lower, and 45 miles for the upper 
district. These pipes would go through every village in the dis- 
trict except Midsomer Norton, which was not included in the Bill 
as it had a supply of its own. The cost would be £38,000, and 
there was a good pros’ of from 5 haa cent. to 7 per cent, divi- 
dend. His own knowledge of the district convinced him that it 
was not necessary to have to prove that there was water. 
He objected to go nearer to stock for water, because the 
well ht flood the coal mines, The whole of the works could 
be done in a year; he had done much larger works in that time. 

The Committee eventually rejected the North-east Somerset Bill, 
and passed that of the West Gloucestershire Company, without 
calling upon counsel for the latter measure to address them a 
second time in the customary manner, 
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RAILWAY MATTERS. 


Ir is stated that the construction of the Delagoa Bay 
Railway is progressing rapidly. 


Tur Birmingham railway carriage and wagon builders 
are busy. The demand on South American, Indian, and 
other export account is considerably better than it has been 
for some years past, Some of the firms report themselves very 
busy indeed, 


In spite of the circumstance that the cantons of Geneva 
and Neuchatel have refused to grant any money towards the con- 
«uruction of the tunnel through the Simplon, the prospect of the 
re.vue being carried out is good, the cantons of Vaud, Valais, and 
Freiberg having, the Railway News says, decided to contribute 
respectively £160,000, £40,000, and £80,000 towards the under- 
taking, or a total of £280,000. It is, however, doubtful whether 
the Italian Government will subsidise the work, 


THE construction of the Trunk Railway of New Zealand 
+ being a proceeded with. At presentit is ing through the 
valley of the Waipa, which is an exceedingly fertile country, but 
the land is almost entirely in the hands of the natives. 
Further down the line, about the centre of the island, the Govern- 
ment have recently completed the purchase of a block of land 
called Waimarino, which contains a considerable proportion of 
good land, and which will shortly be made available for settlement. 


A WELL-KNOWN railway chief engineer writes :—“I am 
very busy with the line this hot weather ; in 25 miles 42 rails have 
had to be cut off 4in., that is 14ft., and afterwards as equally divided 
as possible.” ‘‘One of my best inspectors declares the steel rails 
grow, and he is in a quiet way quite nervous, Some of the rails 
crack longways before they are put in the line. When I go to cut 
a few feet off with a cold chisel, the steel rail breaks, and yet under 
the falling weight test the same rail seems to be tough, as three 
blows in one spot fail to break it.” 


THe Russian railway system increased in 1886 to the 
extent of 1268 versts, the following additions having been opened 
for public traffic:—From Kisil-Arwat to Amu-Darja, 788 versts; 
from Luniwez to Homel, 283 versts; and from Baranowitschi to 
Bjelostok, 197 versts. The traffic also of the Objan line, which 
had been suspended* January 20th, was resumed again on June 
13th. On the other hand, traffic has been stopped on the 
Ssestrorjezk line, six versts, and on the Kaluga-Oka mah of the 
Rjashsk-Wjasma Railway, seven versts. 


Ovr Birmingham correspondent notes that “ the rapid 
development of railways in South America, India, and other distant 
countries continues to afford to local engineers very acceptable 
enquiries for wheels and axles, bridges, and similar work. The 
Patent [Shaft and Axletree Company keep very busy on work of 
this description, and prospects are declared to i good. Steel is 
increasingly superseding iron for every department of railway 
engineering ; yet some of the East India railways, after giving steel 
wheels and axles a trial] of some ten or fifteen years, are reverting 
oiron axles. Their consulting engineers in this country advise 
t hat their experience is that after a trial of the duration intimated 
s teel is found to lose its tenacity, and that destruction then quickly 
sets in.” 


In view of the many shocking accidents on American 
lines, the New York Legislature has a Bill excluding coal 
stoves from Fee cars on the railroads of the State. After 
May Ist, 1858, it will be unlawful for a company “to heat its pas- 
senger cars on other than mixed trains by any stove or furnace 
kept inside the cars or suspended therefrom,” except in case of 
accident or other emergency. In a car already supplied with 
apparatus for using heat drawn from the locomotive, the old stove 
may be used when the car is standing still. Stoves of a pattern 
approved by the Railroad Commissioners may be used for cooking 
purposes in dining-room cars, The law does not apply to roads 
that are less than fifty miles long. The penalty is 1000dols. Pro- 
visions requiring floor systems and guard rails on bridges, evidently 

gested by the idents of last winter and spring, are also 
found in the Act. 

Speaking of the bridge which failed so disastrously in 
the States a short time since, the American Kngineering News 
says :—‘‘ There is to be no mistake this time about the new ‘tin 
bridge,’ work on which we are informed has begun. Instead of 
having one of the greatest skews on record, the new bridge is to 
have none, and instead of being a wretched iron one, it is to be a 
solid stone one, and the massive and imperishable abutments which 
have stood uninjured for nearly fifty years, and are good enough 
to stand for 100 years more, are to suffer vicariously for the sins of 
the bridge they carried. 

‘For poor human nature a pendulum seems 
That must constantly vibrate between two extremes.’ 

There will be no great harm done, and yet it seems almost a pity, 
for half the money that the new stone arch will cost would build a 
solid plate girder with a buckle-plate floor and stone ballast on top 
of it, which would be to all intents and pu as solid and as 
safe as an earth embankment, while it would leave the beautiful 
road which now passes under the bridge undisfigured. There have 
been a number of inst in which bad iron bridges have been 
replaced by stone in this way, and while a fine stone arch is a beau- 
tiful thing to look at, we regret to see them built at such times and 
for such reasons, for it its to a confession of what is not the 
truth, that for real, true solidity we must revert to stone. Asa 
matter of fact, an iron structure with anything like the same sur- 
plus of strength as a stone one is, if anything, a more durable 
structure, quite as safe, and much cheaper. But the engineer who 
should attempt to figure the strains in a stone structure down toa 
pound, and then work to them, would be laughed at, while the man 
who figures iron bridge strains in that way, unfortunately, is not. 
Hence the delusive apparent contrast in stability.” 


Tue Iowa Railroad Commissioners’ report for 1886 
contains a classified y of car-coupling accidents for the past 
nine years, showing that during that time in the State of Iowa 131 
employés have been killed and 965 severely injured. In the Rail- 
road Gazette for September 25, 1885, elaborate computations were 
made from the best attainable data, and the following conclusions 
were arrived at as being the probable annual slaughter of employés 
in the United States :-- 














: Severel 
Killed. injured Total. 


In coupling cars.. .. .. 459 .. 4073 .. 4532 
_‘The indications are, as we have already seen, that the slighter 
injuries would bring up the ratio of injured to killed to something 
like that in the Baltimore and Ohio and Lake Shore experience. 
Doing this, and distributing the various injuries, as respects their 
nature and severity, about in the proportion of the Baltimore and 
Ohio experience, we obtain as the —- totals of the apparent 
annual injuries to servants from coupling cars in the United States, 
459 killed, 4073 severely injured, and 13,770 not seriously injured 
or 18,302 in all—one-half more than the casualties to the nited 
States omy in the great battle of the Wilderness, though the 
number killed is not one-fourth as great.” “This terrible and 
unnecessary loss of life must be 1] 1, The tive committee 
of the Master Car Builders’ Association have plished much in 
reducing the number of competing couplers, but it is reserved for 
the railroad companies to take the matter in hand, to select from 
them some single coupler, or a bination of them into a single 
device. A man of national reputation among railroad men asked 
to predict the solution said, ‘The matter will be solved very quickly 
when the railroad companies are willing to combine in forming a 
pool or corporation.’ ne in a proper way, this is a rational, and 
perhaps the only possible, immediate solution.” 














NOTES AND MEMORANDA. 


Tue deaths registered in twenty-eight great towns of 
England and Wales correspond to an annual rate of 181 per 1000 
of their aggregate population. The six healthiest places were 
Derby, Halifax, Portsmouth, Sunderland, Brighton, and Leicester. 


ADULTERATION of flour by means of the flour of inferior 
grains may be ascertained by pouring upon a spoonful of flour a 
little pure ammonia. If the Fe be wholly of wheat, the am- 
monia will render it of a yellow colour, but if it be adulterated 
with maize, the ammonia will turn it to a pale brown, and if it be 
renee with pease or bean flour, it will become a darker 
orown, 


In London during the week ending the 2nd inst., 2735 
births and 1,338 deaths were registered. Allowance made for in- 
crease of pe ulation, the births exceeded by 49, whereas the deaths 
were 157 below, the average numbers in the corresponding weeks 
of the last ten years. The annual death-rate per 1000 from all 
causes, which had declined in the five preceding weeks from 19 to 
159, rose to 16°6. 

Tue number of hours of bright sunshine recorded by 
Campbell's sunshine instrument at the Greenwich Observatory 
during 1886 was 1228, which is about twenty hours above the 
average of the preceding nine years. The aggregate number of 
hours during which the sun was above the horizon was 4454, so that 
the mean proportion of sunshine for the year was 0°276, constant 
sunshine being represented by 1. 


THE mean temperature of the year 1886 at Greenwich 
was 48°7 deg., being 0-6 deg. below the average of the preceding 
forty-five years. The highest air temperature in the shade was 
89°8 deg. on July 6th, and the lowest 16°5, on January 7th. The 
mean monthly temperature in 1886 was below the average in 
January, February—6°0 deg.—March, June, and December, and 
above the average in September, October, and November, In the 
period of 156 days from 1886 December 16th, to 1887 May 20th, 
the mean temperature was 3°] deg. below the average of twenty 
years, the daily temperature being below the average on 115 days. 


SupErRFICcIAL tension in liquids being, like the magnetic 
state, an essentially molecular aller, we might expect that 
it and pb depending on it would be modified by action of 
an intense magnetic field. Nature says Professor Dufour lately 
proved such an effect by making mercury flow through a horizontal 
capillary tube placed between the poles of a strong electro-magnet. 
The liquid describes a a the vein being continuous toa 
certain distance from the orifice, when it separates into drops. 
While the magnet acts the parabola is stretched, and the continuous 
part of the vein lengthens, indicating more rapid flow. 

A PAPER was read at a recent meeting of the Physical 
Society on ‘‘Comparing Capacities,” by Mr. E. C. Rimington. It 
is an investigation of the conditions under which the integral 
current through a galvanometer.in a balanced Wheatstone’s bridge 
is zero, when the battery circuit is broken, two adjacent arms A 
and D of the bridge being shunted by cond 3 of capacities K, 


and Ky. Itis shown that x = G where C and B are the resist- 








ances of the arms opposite to A and D respectively. If A and D be 
made infinite, the ity of balancing for. steady currents is 
obviated ; but if either of the condensers has an appreciable leakage, 
corrections are required. The best resistance to give to the gal- 


vanometer is shown to be G = Ber and the conditions under 
K, _C 


which a telephone may replace the galvanometer are kK, 5. 





The case where all the arms have self-induction is investigated. 


ExpeRiMENts have been recently made by S. Leone— 
Gazetta Chimica Italiana—as to how organic substances in water are 
affected by development of bacteria. He used distilled water, to 
which a little gelatine was added. The organic nitrogen and 
carbon are changed by the organisms into inorganic compounds, 
chiefly carbonic acid, ammonia, nitrites, and nitrates. It appears 
that up to the fifteenth or sixteenth day the ammonia steadily 
increased, then it decreased till it was quite gone. Meanwhile, 
nitrous acid appeared ; it increased as the ammonia disappeared, 
and when this was gone, a formation of nitric acid began, at the 
cost of the nitrous acid, so that in thirty-five days the latter too 
was quite gone, and only nitric acid present. If a little gelatine 
was put in the water which had turned ammonia into nitrates, the 
reverse process began; ammonia was formed again, and even 
directly-added nitrate was changed into this. If no fresh gelatine 
was added, however, nitrites and nitrates were, Nature says, again 
produced. The author ascertained that the same organisms that 
in presence of organic substances formed ammonia, in absence of 
such effected nitrification. 


AT a recent meeting of the Berlin Physical Society, the 
president gave an account of a communication which had been 
made by Siemens at the last meeting of the Akademie der Wissen- 
schaft, describing a method of making steel tubes or cylinders. 
The following is from Nature on the subject, but it does not appear 
to be very lucid. A steel tube 10 cm. long, with perfectly smooth 
external and internal surfaces and extremely uniform bore, and 
whose walls are apparently of perfectly equal thickness at all 

ints, was prepared by the following method, patented by 

iinnermann in Bemscheid. Two rollers, slightly conical towards 
their lower ends, are made to rotate in the same direction near 
each other ; a red-hot cylinder of steel is then brought between 
these cylinders and is at once seized by the rotating cones and is 
driven upwards, But the mass of steel does not emerge at the 
top as a solid, but in the form of the hollow steel tube which 
Siemens laid before the meeting. Professor Neesen gave the fol- 
lowing explanation of this striking result: owing to the properties 
of the glowing steel, the rotating rollers seize upon only the outer 
layer of the steel cylinder and force this upwards, while at the 
same time the central parts of the cylinder remain behind. The 
result is thus exactly the same as is observed in the process of 
making glass tubes out of glass rods. 


Herr A. Lepesvr has been making experiments on the 
behaviour of pig iron when heated in wood charcoal, which are 
described in iu, Eisen. In earlier experiments the samples of 
pig iron employed contained but little manganese and phosphorus, 
and were comparatively rich in silicon ; he has, therefore, made 
ee with low silicon metals, with varying amounts of the 
other elements. Nine test pieces of various kinds were packed 
separately, amidst small fragments of charcoal, in a pot such as is 

for making malleable castings. They were then heated to 
about 1000 deg. C. for 108 hours, On examining the samples, it 
was found that in all malleable irons the percentage of carbon had 
increased ; thus in— 

Fibrous wrought iron from 0°10 to 0°58 per cent. 
Thomas steel » O11t0096 ,, 
t steel » 60°40 t0065 ~~, 

Similarly in a manganiferous (2°75 per cent. Mn) cast iron for the 
Thomas process the carbon had increased from 2°63 to 3°27 per 
cent., whilst in a refined Lowmoor iron, with but a trace of manga- 
nese, it was constant at 3°5 per cent.; in all the other specimens 
there was actually a diminution in the amount of carbon. Thus 
although confirmatory of previous experiments, no further light is 
thrown on the cause of the decrease noted with so many samples of 
east iron. The silicon and phosphorus percentages alike remain 
unchanged. With the alteration in composition was a correspond- 
ing change in the appearance and in the physical — all 
specimens with less than 1 per cent. of manganese having become 
granular, soft, and comparatively tough, whilst the manganese 
Thomas cast iron, above alluded to, remained unaltered in fracture 
and in brittleness, 





MISCELLANEA. 


Messrs, Wueatiey, Price, Kirk, axp Govu.ty 
announce a sale of engineers’ and contractors’ plant on the 21st 
inst., at Bankside, 


Tue Carron Company has secured the contract for 
supplying the cast iron cylinders for the first of the artesian wells 
which are to be sunk forthe London Corporation. 


Tue Association of Sanitary and Municipal Engineers 
are meeting to-day and to-morrow at Leicester. ‘To-morrow after 
assembling in the Town Hall at nine a.m., several excursions will be 
made to quarries and elsewhere. 


Messrs. HoLpEn anp Brookz, of Salford, have dissolved 

nership, and the business has been converted into a Limited 

iability pany, under the title of Holden and Brooke, Limited. 
Mr. Brooke and Mr. Hooper will act as managing directors. 


Ay even half of a trestle, a mile and a-half long, over 
the Columbia slough at Portland, Oregon, fell over like a row of 
bricks, on May 22nd, but.fortunately did no damage, except, says 
the Ameriean Lugineering News, to the reputation of the man who 
built it. Cause: complete absence of longitudinal bracing and a 
bad foundation to start the fall. 


Oy the 5thinst.a law was published at St. Petersburg de- 
creeing the payment of the following import duties on metallic and 
mineral ores, excepting copper ores or zinc ores, graphite in lumps or 
om, as also on iron, 7 gold copecs ; on iron and steel manu- 

actures which have not been tooled, as anchors, nails, hooks, 
bells, mortars, and railway appliances, 120 gold copecs per pud. 

A FINANCIAL contempora has sent a reporter 
to see a water battery, and forthwith announces to the world that 
the light of the future is to be seen at a certain place in London, 
and that the wonderful battery will yield as much electric light 
for £1 3s. 8d. as gas at 2s, 9d. will yield for £2 2s. Reporters not 
troubled with electrical knowledge are always easily assured on 
matters electrical. 


ATTENTION is again being drawn to the growth of the 
sandbank across the Dee below Port Connahs Quay which is making 
navigation more than ever dangerous. The schooner Aeron Queen, 
of Carnarvon, got aground in coming up and in going out ; and the 
vessel John and Ann, of Riga, while being towed up took bank and 
had to be lightened before getting into port, The river threatens 
to become unnavigable unless the sandbank is removed. 


Tue Birmingham, Tame, and. Rea. District Drainage 
Board have, upon the’reeommendation of their works committee, 
resolved to ask the sanction of the: Local Government Board for 
their borrowing of an additional loan of £20,000. This sum it has 
been decided to expend as here:—Drainage,” £3984; levelling, 
£3825; roads, £1282; main carriers, £2640; fencing, £200 ; build- 
ings, £3247; intermediate drains, £1776; professional charges, 
£700; works executed in excess of estimates, £1646 ; contingencies, 
£700; total, £20,000. : 


A NEW sewage scheme is proposed for Wolverhampton. 
It isthe design of Mr. R. E. W. Berrington, the borough engineer, 
and is expected to overcome the difficulties which have long been 
experienced from an insufficient sewage service. Mr. Berrington’s 
plan is based on the separation principle. He proposes to convey 
the crude sewage only to the Barnhurst sewage farm, which is at 
present greatly overtaxed, the storm water being drained, free 
from pollution, into the neighbouring streams. The volume flow- 
ing to the farm will thus be redu to a manageable quantity. 
The scheme will be brought before the Council at a special meet- 
ing to-day—Friday—when a resolution will be proposed, authorising 
the acceptance of tenders for the work, and empowering the 
Finance Committee to raise £8000 for the completion of the 
undertaking. 


A company is announced called the Natural Portland 
Cement Company, and is said to be formed to acquire and develope, 
in Cambridgeshire, land consisting of 230 acres of ‘‘ extensive 
deposits of natural cement, fine lias lime, and brick earth. Grinding 
mills and drying kilns-have also been erected on the property for 
treating the cement, which, however, requires no mixing or other 
process beyond grindjng and drying to render it fit for use, and its 
quality is said to equal any in the market. It follows that this 
company can turn out at a prime cost of only 9s. per ton.” Though 
the paper from which the above is quoted says the material 
“requires no mixing or other process beyond grinding,” it must be 
questioned whether that which remains—namely, burning and 
grinding—are not the expensive parts of the process. 


Goop progress is being made in the negotiations for 
constructing a ship canal between Birmingham and the Bristol 
Channel. With a view to acquainting themselves more fuily with 
the engineering details of the scheme, the committee of the Bir- 
mingham Corporation accepted an offer made this week by the 
directors of the Sharpness ks and Gloucester and Birmingham 
Navigation Company to inspect the route by steamboat. It was 
explained to them that, besides additional dredging operations on 
parts of the Severn to increase the depth from 7ft. to 8}ft., the 
only other important work was the enlargement of the Birming- 
ham and Worcester Canal, which would enable the passage of 
coasters of 150 to 200 tons, or the large lighters carrying as much 
as 250 tons. At a cost of something like £600,000 the canal would be 
deepened from 5ft. 6in. to 9ft., and widened to 66ft. The fifty- 
eight locks which exist between Worcester and Birmingham, 
where there is a rise of 425ft., will be reduced, by the substitution 
of a hydraulic incline, to thirteen. 


Yet another bore-hole has been pee down to the stratum 
of salt underlying a portion of the Cleveland district. In the present 
case the operations were initiated by Mr. Coulthard, who owns the 

iece of land adjoining the Imperial Ironworks at South Bank. 
The salt was reached a few days since, but the thickness 
of the seam has not yet been ascertained. The depth of 
the bore-hole is 1600ft. It is not far from the second one 
put down by Messrs. Bolekow, Vaughan, and Co. Meanwhile 
there seems to be a considerable probability that the salt trade will 
be overdone. Owing to Cleveland competition, the Cheshire salt 
proprietors have reduced their price. It is said that they are 
now delivering cargoes to the Tyneside Chemical Works at 7s. 

r ton ex-ship. It is quite clear there cannot be profit in this. 

f more bore holes are put down, still keener competition will 
ensue, Cleveland salt will have to be given away, as Cleveland 
iron and Durham coal have long been, for little or no benefit to 
anyone, — to the royalty owners and the workmen engaged 
in doing the labour connected with raising them. 

Now that the Iroquois is at Panama, and likely 
remain there for some considerable time, the U.S. Army and Nat% 
Journal says it is the intention of the Bureau of Steam Engineering 
to introduce a modification into two of her boilers before departure 
for San Francisco, with a view to the removal of two on her arrival 
at that point. From the experience with the present boilers of the 
Iroquois, during the last five years of continuous commission, it has 
been determined that with all of the fires—18—lighted, the quantity 
of steam generated is considerably in excess of the requirements of 
the engines at maximum speed, so, if two of the six boilers can be 
removed, the coal capacity of the vessel will be materially increased 
without affecting the speed or efficiency of the ship in any way 
unfavourably. te reports from the Iroquois indicate that her 
engines are in good repair and efficient, and the boilers are good for 
several years of active service yet. The material of these boilers is 
the highly and justly vaunted ‘Otis steel,” more properly a mild 
steel, or manganese alloy. They were built in the Mare Island 
Navy-yard from Bureau plans, and have proved good boilers. The 
hull of this vessel is said to be in pretty fair condition, but the decks 
are nearly used up, 
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THE MALIGAKANDA RESERVOIR. 


Siyce we last noticed the regrettable failure of this 
important work, which was- designed for the water 
supply to the City of Colombo, Ceylon, further im- 
portant details have come to hand as to the character of 
the cracks through which the water escaped from the 
reservoir. We had expected that ere this we should have 
learned the nature of the report of the Commission 
locally appointed to inquire into the matter; but, as we 
are informed, that report has been withheld from publi- 
cation pending its reference to those with whom the 
responsibility for the design and execution of the work 
rests, But the report made by the resident engineer we 
know to assign as the cause of failure the sudden cooling 
of the great mass of concrete, heated as it was by the 
intense sun, owing to the introduction of the compara- 
tively cold water flowing into the reservoir from the 
hilly ranges. Before dealing with this hypothesis— 
which, by the way, we understand to be accepted with 
certain reservations by the engineer who designed the 
work— it will be as well just to revert to the theory we 
ourselves put forward when intelligence of the second 
failure first reached us. 

As we then stated, the walling of the Maligakanda 
reservoir was founded on a species of laterite known in 
Ceylon as “cabook.” This is a material the clay base of 
which becomes exceedingly slippery when exposed to wet. 
Our argument was that there was extreme probability 
that, all adhesion between the concrete walling and its 
foundation having been destroyed by the latter becomin 
saturated owing to percolation through cracks mr 
had appeared in the floor of the reservoir, the weight of 
the great head of water admitted overcame the resistance 
due to the mere statical weight of the face wall, and slid 
this outwards until, at the apex of the curve formed under 
the pressure, the main wall burst, as it did with a loud 
report like that of a cannon when fired. Since we so 
wrote, however, it has been notified to us that although 
the crack in the centre of the face wall did occur, the main 
injury manifested itself in the side walls very close to 
their junction with the face wall. In both these positions 
there are cracks extending from the top to the bottom of 
the concrete work, and we are told they seem to extend 
in some degree even into the cabook foundation itself, 
actually creating fissures in it. We are, therefore, forced 
primarily into the endeavour to reconcile our. first pro- 
pose theory with the existence of these previously un- 

nown cracks in the side walls. We cannot see that there 
is any difficulty in doing this. If the front wall was, as 
we have suggested, forced outwards, it must to an extent 
have assumed the form of a bow before yielding at the 
apex of the resulting curve. If we take the familiar illus- 
tration of an archer’s bow, it is demonstrable that in the 
act of drawing such a bow the points to which the cord is 
attached must be drawn both inwards and downwards. 
Such would be the nature of the strain at the points 
where the cracks in the side walls are now observable. 
So long as the concrete work held together the maximum 
of strain would be felt at those points. It appears 
that whereas after the accident the crack in the 
centre of the face wall was but slightly visible only, those 
at the junction of that wall with the side walls remained 
open and very apparent. We hold this fact to strongly 
support our own theory as to the cause of failure. When 
the tension on the face wall became relieved by the part- 
ing of the concrete in three places, that wall would lose 
its bow-like form, and, the pressure behind it being 
relieved by the withdrawal of the water, there would 
result a tendency for the wall to resume its normal form, 
and this would of course close the crack due to its curved 
extension. But there would be no such tendency as regards 
the side walls. The failures in these therefore remain, as 
we have said, very apparent, and the length of the walls 
in which they occurred must have been increased abnor- 
mally by the width of those cracks. To allow of this 
sweets | length, however slight it may be, being both 
established and maintained, the face wall to which the 
side walls were united must have moved correspondingly 
forward. If this be admitted, it must also, we think, be 
granted that the forward movement can only have been 
permitted by the sliding action of the wall upon its base 
to which we have ourselves assigned the accident. 

Passing from our own theory upon the subject to that 
stated by the resident engineer, we confess that at the 
time of our first dealing with this subject we should have 
been disposed to have regarded it as utterly untenable, in 
spite of the high authority which, as we have stated, has 
given it a certain amount of support. It has certainly 
never been known to ourselves—and we should be curious 
to learn if it be within the experience of any other one of 
our professional brethren—that Portland cement concrete 
has ever shown the capacity for ex ion and eontraction 
to the degree requisite to cause disruption in a mass of 
it such as formed the walls of the Maligakanda reser- 
voir. But our confidence in this material we must admit 
to have been rudely shaken of late. Accepted dogma 
as to its durability under nearly every Hae condition 
of use has been overset by the discovery of the serious 
extent to which marine works constructed with it have 
been chemically acted upon. It is not impossible, we 
should say—having in view the facts recently ascertained 
—that extremely foul fresh water may prove as delete- 
terious to Portland cement as sea water has been proved to 
be. Now we may remark that the Ceylon Observer notices 
many complaints as to the very foul nature of the water 
supplied by the works. It is reported to be full of decay- 
ing vegetable matter, and no filtering bed having been 
provided, the water, when admitted on the first occasion 
of filling to the reservoir which has burst, would have 
been heavily charged with chemical components which 





may have proved to be as deleterious to the cement as 
have those of sea water. As to this, we can only of 
course indulge in conjecture; but with all our previously 
formed notions as to Portland cement disturbed by late 
experience, we can but admit that such an hypothesis does 
not admit of absolute denial. We must decline therefore 
to consent now to dismiss the theory of failures from 
contraction and expansion as being an im ible one; 
for we do not know under what changed chemical con- 
ditions the Portland cement may have been acted upon by 
the heat of the fierce sun of the tropics and the coldness 
of the supply of water from the mountains. 

It remains, of course, to be seen whether the officers of 
the local Commission may have been able to advance some 
third theory altogether distinct in character from the two 
broached by ourselves and by the resident engineer 
respectively. It seems to us that it would be extremely 
difficult to discover one, though it would be premature to 
decide that it may not have been possible to do so, as the 
result of close professional inspection of the damaged 
work. Months seg however, now passed since failure 
for the second time occurred at this reservoir, and we 
have read with attention all that has during that interval 
appeared, written by engineers and others, who have 
unofficially reported their impressions and conclusions 
after visiting it. In no such instance have we been able 
to find a suggestion of a third alternative. Indeed, all 
that has been published supports in a greater or less 
degree our own first-written theory; and it would be 
strange if, after the lapse of time we have named, any 
officially appointed experts could have discovered signs 
or appearances which have been concealed from the search- 
ing investigations made by non-official persons. Unless 
such have been forthcoming, we must.anticipate that in a 
greater or less degree the official report, when made pub- 
lic, must give support either to the theory of ourselves or 
to that of the resident engineer. So far as we have been 
able to learn, no steps are at present contemplated towards 
the restoration of the work, and we hold that they would 
be useless until the cause which unhappily necessitates 
them is satisfactorily determined, But we cannot help 
expressing the hope that the concrete of the walling of 
this reservoir may be submitted to the same chemical 
analysis which has recently led to such disquieting appre- 
hensions at the Aberdeen Docks. 


EXPERIMENTAL MACHINERY. 


In producing mechanical inventions the importance of 
conducting experiments with rapidity and economy can- 
not be over-estimated. It is impossible to say how many 
inventions have collapsed, at least as far as the original 
inventor has been concerned, simply through the immense 
cost of the experiments. The ways of some inventors 
are rather mysterious—they seem to have a peculiar 
veneration for good workmanship, or to think that 
because a machine is well made and highly finished it 
must necessarily answer, when perhaps the principles on 
which it is constructed are radically wrong. Some 
inventors will construct elaborate machines without any 
previous trials or experiments worth speaking of. They 
then discover that the machine requires extensive altera- 
tions; but having been made in the first place as if it 
were perfect, it does not admit of that easy or rapid 
alteration that a machine of this class should, so it often 
has to be thrown aside and another one made. Perhaps 
the next machine is nearer the mark, the inventor having 
profited somewhat by his first failure; but still it may 
not attain the desired result, and so it goes on, and it is in 
this manner that some inventorsconduct their experiments, 
if indeed they can be called such, for these machines are 
not, strictly speaking, experimental machines at all. 
They are made in the hope that they will answer the 
inventor’s purpose, and are often entirely destitute of the 
characteristics which a machine constructed for the 
purpose of testing the value of an inventor’s ideas should 


It should be remembered that the expense of making a 
final machine after the experiments have been brought to 
a successful issue is often but a small item in the cost of 
producing an invention. Even if an inventor ss the 
requisite knowledge, it is not always that the circum- 
stances of the case will admit of his designing a machine 
so that it can retain its original form when it is perfected. 
There is but little affinit; _ oeini a perfect machine and 
an experimental one. ven in improving an existing 
machine, it will be found that this is often the case, for 
the very compactness of a machine will prevent alterations 
and additions. Of course, the reader must use discrimi- 
nation as to what class of machine these remarks apply. 
In an invention of which types exist closely resembling 
it, a careful consideration of the matter should prevent 
the inventor designing anything very wide of the mark ; 
but where he plays the part of a pioneer in a new field, 
the case is different—for instance, in a machine for 
working a hitherto unused material, where the results are 
sometimes so unlike the preconceived ideas of the inventor. 
Therefore, we would advise an inventor, if the machine 
which he is about to construct is at all complicated, or 
involving unusual combinations, to make it in a purely 
experimental form, and keep it in that state until it is 
felt that the experiments have come to an end. What we 
mean by an experimental machine is this : a machine for 
testing practically the value of the inventor’s ideas, one 
that will allow the alterations, additions, or enlargements 
so often found to be necessary to be made with ease and 
rapidity, and which, when it has done its work, will serve 
as the foundation on which to model the final machine. 

This idea is the outcome of considerable experience 
with inventors and inventions, and, in our opinion, 

many advantages. For instance, in working on 
this system, when the final machine comes to be made it 
will often be found that a considerable quantity of work 
can be omitted which at an earlier stage was thought to 
be indispensable, and compactness, economy, and elegance 
of design can then be considered, when attempts to do so 
in the experimental machine would only add to the 
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inventor's difficulties. If an inventor makes a machine 
with the full knowledge that it will be thrown aside when 
it is done with, it gives him a freédom of action and room 
for the display of boldness—one of the most useful quali- 
ties in an Inventor—which can never be attained by work- 
ing on any other system. One of the most. fruitful 
sources of trouble in an experimental machine is the 
accumulation of moving parts through unforeseen cir- 
cumstances, especially in the interior, causing them to 
get in the way of each other, and rendering some por- 
tions difficult of access or enlargement. This points to 
the importance of framing in this class of machine. 
In fact, in some cases it is simply impossible to say what 
shape the framing will eventually take. It has been found 
best in these circumstances to make the frame in separate 
portions, these portions being only what were actually 
required for the accommodation of the moving 

which, when their dimensions and relative positions have 
been found, will then develope the frame. ere is room 
for the display of a great deal of judgment in designing 
the framing of an experimental machine, particularly in 
making provision for the contingency of having to alter 
the positions of the moving parts, as with a little fore- 
thought this may often be done without entailing any 
extra work. For instance, in complicated cases it is often 
very difficult to determine the relative positions of the 
various important parts of a machine. Therefore it is 
sometimes advantageous to construct what may be termed 
the component parts independently, so that the best 
arrangement may be arrived at by actual trial. This 
applies to cases where a machine may be said to consist 
of several separate machines combined to form a whole, 
such as a driving gear, feeding arrangement, regulating 
apparatus, &c. In a case like this, these separate portions 
can at times be designed both as regards framing and 
moving parts, so as to admit of their being connected in 
,_ the various relative positions they are likely to assume in 

the course of experiment. 

We can give a very appropriate instance taken from 
our own experience of an error into which some construc- 
tors of experimental machinery fall as regards framing. 
A practical man, who should have known better, on 
carrying out an invention of his, made a machine the 
frame of which may be best described as a box turned upside 
down, and it was cast in one piece. Now, although this 
was a very good form for it to assume finally, it was ill- 
chosen for the purpose of experiment, as most of the 
moving parts being inside they were difficult of access; 
in fact, they could only be reached by raising the machine 
from the floor. It was then discovered that the frame 
was too small, not much, it is true, but in this case “a 
miss was as good as a mile,” for the frame being cast in 
one piece it was impossible to enlarge it. The fact was that 
the inventor had been endeavouring to secure compactness 
at the wrong time, and instead of accepting the situation, 
and having another frame made either larger or else better 
suited to the purpose of experiment, he fell into another 
error and tried to crowd the working parts into a place 
really too small for them, and after rendering most of 
them useless through reducing them beyond their proper 
limits, and wasting an amount of time that would have 
sufficed to construct another machine, he became dis- 
heartened and abandoned the whole affair. Had we had 
the designing of this machine, we should have made a to 
plate, supported by four uprights, or else by open side 
frames, so that had the machine extended itself un- 
expectedly in any direction, latitude would have been 
allowed, and the necessity of discarding the whole frame 
would have been avoided. But we should certainly not 
have ventured to construct a boxed-in frame, enclosing 
the working parts, until we were quite positive about 
their positions and dimensions. 

It has been our experience in these matters that there 
is what may be called a secondary stage in an invention. 
For instance,.a machine may work after a fashion, but 
it may not work well enough or fast enough. The general 
principles on which it is constructed may be sound, but it 
may fail to come up to a certain standard. The causes of 
the defects may be trifling, but the inventor shrinks from 
making the necessary alterations, because in a case like 
the one we have just quoted, he, being bound down by 
circumscribed limits, finds it almost impossible to make 
any alterations, and has to choose between two evils— 
namely, constructing another machine either entirely or 
partially, or else carrying his experiments into the 
secondary stage under a weight of superadded difficulties. 
An inventor should follow a policy at once bold and yet 
tentative—bold in design, but allowing the machine to 
possess tentative qualities—and he should remember the 
old adage, “ Hope for the best, but prepare for the worst.” 


THE SANITARY REGISTRATION OF BUILDINGS BILL. 


A sHorT time back we commented upon the Bill intro- 
duced into the House of Commons last session by Mr. 
Lacaita, the Member for Dundee, providing for the com- 
pulsory sanitary registration of public, or what may be 
called semi-public, buildings. Since last session the pro- 
moters of the Bill formed a sanitary legislation conference, 
and the result of four meetings of this conference is 
embodied in sections from 10 to 19, inclusive, of the 
amended bill, a copy of which, through the courtesy of 
Mr. Mark H. Judge, is now before us. In our last notice 
we took exception to certain clauses or sections of the Bill, 
and regret to observe that what we consider defects still 
remain. Thus, in section 10 certain provisions and modes 
of arrangement of drains, pipes, and flushing services 
are very minutely specified as essential to the obtaining of 
a certificate. We pointed out, and now again do so, that 
this section is too inelastic ; it leaves no discretionary 
power whatever in the hands of the inspecting sanitary 
officer, by whom, or on whose report, a certificate is to be 
given or withheld. In this, as in other things where 
experts in technical and scientific administration are em- 
‘ployed, a certain amount of latitude should always be 
allowed. Trained experts, such as must be employed to 
administer the provisions of this Bill, must also be placed 





on the footing of judges, and not have their functions nar- 
rowed down in the way this section operates. Another 
section is No. 14, dealing with the duration of certificates, 
and fixing the time at five years; we said that period was 
too long, and gave reasons for our cs maga e would 
suggest two instead of five, coupled also with a proviso 
to the effect that whenever pipes or drains, but especially 
the former, had undergone overhaul and repair, a notice 
to that effect should be sent to, or served on, the inspecting 
sanitary officer of the district. The water pipes in a house 
are the things at once most perishable, most often out of 
order—especially in winter-—and most concerned in con- 
nection with the sanitation of dwellings. Section 17 runs 
as follows :—“ The provisions of this Act, in so far as they 
apply to penalties, shall not be enforced against a lessee, 
sub-lessee, or occupier, whose lease or term of occupation 
shall have less than seven years to run at the ing of 
the Act.” This clause is intended to protect eae ies 
enumerated from sustaining loss on the basis of what 
might be called “ unexhausted improvements ;” but this 
brings into prominence a defect in the Bill, upon which 
we have already commented, namely, that the incidence of 
responsibility is not sufficiently defined. Nothing can 
certainly be known as to who will be the party held 
responsible for evasion of the Act. Who will be prosecuted 
for receiving customers into a hotel, for example, which has 
no sanitary certificate? This point most certainly needs 
amending, but we do not see any amendment in the draft 
now before us. In this section, 17, the onus is inferentially 
thrown on the landlord-in-chief, as soon as the lease 
granted by him is within seven years of expiration. Who 
wiil be responsible, say, a year previous to that? The 
Act, as it stands, will not, if it be enacted, become law till 
the Ist of January, 1890, or for, say, two years after 
passing. To what purpose is this delay? Surely the 
promoters do not want us to believe that the buildings 
affected by it are now so bad that a less period will not 
suffice to put them ina sanitary state? We suggested 
before, and now do so again, that a section or other 
suitable drawing should be supplied to each occupier of a 
dwelling, showing clearly the exact position of each pipe 
within, and each drain without it. The present neglect 
to do this often entails immense trouble and expense, and 
even danger to health. A meeting of the conference was 
to have been held on the 14th ult., to consider the second 
reading of the Bill, but we have not received any infor- 
mation or rp of its proceedings. Then the concludin 
paragraph of requirement 5 runs as follows:—“ Provid 
further, in addition to the foregoing, every certificate for 
a building used, or to be used, as a hospital shall specify 
the cubic contents of each ward, and set forth in detail 
the provision made for lighting, warming, and ventilating 
the ward.” Cui bono? Either these provisions are suffi- 
cient, or they are not. If insufficient, we presume no 
certificate will be granted; then the ion of a 
certificate will logically imply that these provisions are 
satisfactory. We venture to think that the less a Bill of 
this sort is encumbered with words and clauses—the 
simpler its phraseology, in fact —the better. 

The petition to the House of Commons in support of 
this Bill consists of eight short paragraphs, and deserves 
some notice from us. Paragraph 1 simply expresses the 
opinion of the petitioners that the Bill, if passed, will 
promote public health. No. 2 states that the petitioners 
are already aware that a law exists providing for enforce- 
ment of house drainage and abatement of nuisances. In 
No. 3, however, there is much pith. It is as follows:— 
“Your petitioners are, however, of opinion that to 
do nothing until a nuisance is created is not a policy 
which can approve itself to those who realise the fearful 
consequences that result from sanitary neglect.” The 
four next clauses comprise an expression of the impression 
of the petitioners that “an examination and approval of 
the sanitary arrangements of every dwelling by some 
authority of recognised and efficient standing, before being 
considered fit for human habitation, is absolutely neces- 
sary.” These remarks are conjoined to an admission of 
the difficulties and improprieties, as well as the great 
expense that would be entailed by any attempt to 
inspect every dwelling house, and disavowing any desire 
to see “a central authority with power to stereo- 
type in detail even the best system of sanitation ;” 
but they do desire “to see a law enacted which shall 
empower the local authorities to demand the certificate of 
some competent person or corporation that the sanita 
arrangements of any building are satisfactory, before it 
shall be lawfvl for such building to be occupied, and your 
petitioners point to the law respecting vaccination as an 
instance of how a desired object may be secured without 
the interference of a public official.” The concluding 
paragraph again acknowledges the difficulty of making so 
great a change in the law apply to all buildings, but like- 
wise reiterates the impression of the promoters that “com- 
pulsory sanitary registration ought without delay to be 
insisted upon in all cases of buildings used for the pur- 
poses set forth in the Bill.” We fully endorse the 
opinion of the petitioners, that to do nothing until 
a nuisance is created, is not a commendable policy; 
but the word “nuisance” is not quite applicable 
to the subject-matter of this Bill. It does not 
exactly convey its true meaning, or precisely define 
defects with which that Bill is intended to deal. Asa 
rule, nuisances are external to buildings, and are sources 
of annoyance, and, at times, of disease, to neighbours ; 
but they generally “speak for themselves.” A dwelling, 
large or small, may, on the other hand, be—so far as ex- 
ternal signs, or-even easily observable internal indications 
go—apparently in a perfectly healthy state, yet be really 
not anything of the kind; and therein lies one of the 
strongest reasons for the introduction of a Bill such as 
this now under notice, The introduction of the expres- 


sion nuisance “is also regrettable in another way. The 
wording of this clause—taken in conjunction with its 
immediate predecessor, which acknowledges that a law 
against nuisances already exists—by saying it is inadvis- 
7 le to do nothing till a nuisance is created,” is bad 
ogic. 


A nuisance must have existence before it can 





be dealt with, and we repeat that all the points 
dealt with in the Bill are distinct from nuisances; it is a 
preventive enactment. Besides this also, the promoters 
of the Bill, by allowing so great a space of time to elapse 
between the issue of a certificate and its renewals, 
ignore nuisances altogether; a nuisance may be created 
in a week, and therefore the Bill leaves nuisances 
untouched, which it need not have done. The Bill could: 
easily have been framed to bring nuisances created by 
the owners or occupiers of the buildings with which it 
deals, within its operation, by the addition of a clause 
providing that “where the local inspector of nuisances 
made an order for the abatement of one, at any buildin 
to which the Act applied, notice should be pi 
on the person served with the order for abatement, to the 
effect that his sanitary certificate would be suspended 
after a certain date if the order of the inspector were not 
carried out.” The principle of this Bill has met with 
approval, but we invite the attention of its promoters to 
the foregoing comments, 





FOREIGN SHIPS AND BRITISH TRADE, 


A FEATURE in the shipping trade to which we have previously 
alluded in THE Encrveer is the large proportion of foreign 
vessels which carry coal from our ports. Last month there were 
46 foreign vessels which took coal cargoes for export from 
Borrowstoness, and only 15 British vessels so loaded ; from 
Blyth 63 foreign and 37 British vessels loaded coal ; from Alloa 
134 foreign and 15 British loaded coal ; from Grimsby 66 foreign 
and 30 British; and from West Hartlepool 90 foreign and 24 
British vessels were engaged in the export coal trade. These 
are, perhaps, exceptionally heavy instances; but at some of the 
larger ports we find that there were large numbers of foreign 
vessels engaged. At Hull, the numbers were 77 foreign and 
114 British ; at Cardiff, 114 foreign and 331 British; at Sunder- 
land, 72 foreign and 86 British; at Newcastle, 223 foreign and 295 
British ; and so on through a large number of ports. When we 
command the sea-carrying trade of the world, it is a somewhat 
significant fact that so much of our coal is carried from our 
coal-shipping ports in foreign vessels ; and as it is an employ- 
ment which seems to be growing, it is a question whether there 
should not be some attempt to ascertain the reason. It has 
been suggested that one chief cause is the fact that the 
coal thus sent out is sent in small cargoes, and that the 
British vessels of small sizes are now fewer than they were, 
and are also decreasing in number. For instance, from 
Blyth, the average cargoes carried were only 600 tons each, 
and many of the individual cargoes were under 200 tons 
each. From Borrowstoness the average was less, and from 
Alloa at least eight cargoes were under 100 tons each. Wherever 
the number of foreign vessels is very large in proportion to that 
of the British, it is found that the quantity of coal carried on the 
average is small. The rule is so general that it can scarcely be a 
mere coincidence. At Cardiff and Newcastle, which are the two 
greatest shipping ports for coal, it is found that the proportion of 
British vessels is larger, and that the average tonnage is 
greater. As we have often shown, the number of small British 
vessels for oversea use is falling off, and is likely still to 
fall off, for the tendency is to build steamships in larger sizes, 
and wooden shipbuilding for over-sea carrying purposes 
may be said to be an industry almost extinct. As the cargoes 
needed by some of the ports of the Continent are small, because 
the nature of the navigation renders large cargoes impracticable, 
and because some of the customers prefer the small cargo for 
convenience, it follows that, unless we provide small vessels for 
carriage, those of other nations will be used. The diffi- 
culty might be met if we could devise a cheaply-working small 
steamship; and it may be that in this direction shipbuilders in 
the future will find work for some of the idle “berths.” It is 
probable that in the cause named, and in the fact that 
our British vessels are subject to more stringent laws as to 
loading than are foreigners in our ports, we have to trace 
the large and increasing proportion of the latter which is em- 
ployed in the coal carrying trade, 








Tse Kuyper Raitway.—The departure of General Annenkoff 
to supervise the construction of the railway from the Oxus to 
Samarcand and Tashkent, contrasts forcibly with the news from 
India that the Indian Government is only now beginning to think 
of surveying the country for twelve miles ahead of Peshawur, in 
the direction of Cabul. It is a well-known fact in military circles 
that the plans of the Indian Government for the defence of India 
against Russia provide, among other things, for the immediate con- 
struction of a railway to Cabul the moment Russia attempts the 
invasion of Afghanistan. On the first intimation of war, troops 
would at once march to Cabul to help the Ameer, and the Peshawur 
Railway would follow as swiftly as posslble through the Khyber 
Pass to help them. 


Nava. Enoinger AprornTMENtTS.—The following appointments 
have been made at the Admiralty :—Alexander Kerr, engineer, to 
the Immortalité; John F. Price, engineer, to the Alecto; John W. 
Hayes, staff engineer, to the Euphrates; J. T. H. Denny, chief 
engineer, to the Orontes; Charles J. Hay, assistant engineer, to 
the Impérieuse ; John A. Richards and Alfred T. H. Stone, acting 
assistant engineers, lent to the Agincourt; William S. Frowd, 
acting assistant engineer, lent to the Iron Duke; Thomas P. Jack- 
son and Harold E. H. Ash, acting assistant — lent to the 
Minotaur; Abraham R. Rolle and Herbert B, T. Cox, acting 
assistant engineers, lent to the Monarch; Henry St. C. Baldwin and 
Charles Broadbent, acting assistant engineers, lent to the Sultan ; 
Frank D. Thompson and Thomas H. Pounds, acting assistant > 4 
neers, lent to the Hercules; James H. D. Barry and Victor E 
Snook, acting assistant engineers, lent to the Shannon; William 
W. Pearce and William C. Morcom, acting assis‘ant engineers, lent 
to the Ajax; Walter J. Kent and Henry J. Allen, acting assistant 
engineers, lent to the Rupert; Walter T. Stearn and a 
Mastell, acting assistant engineers, lent to the Devastation ; William 
G. Glanville and Philip Hobbs, acting assistant engineers, lent to 
the Neptune; Herbert Cooper, acting assistant engineer, lent to 
the Arethusa; William C. Bisons, acting assistant engineer, lent 
to the Mersey; Cuthbert R. Roger and Charles Langton, acting 
assistant engineers, lent to the Collingwood ; Edward Gaudier and 
Sidney J. Drake, acting assistant engineers, lent to the Edinburgh ; 
Robert W. Simmonds, acting assistant engineer, lent to the 
Glatton ; Wallace Wright and sg Attwood, acting assistant 
engineers, lent to the Impérieuse; John H. A. Burgess and Robert 
A. Hunter, acting assistant engineers, lent to the Inflexible ; Joseph 
H. H. Ireland, acting assistant engineer, lent to the Mercury; 
Charles W. J. Bearblock, acting assistant engineer, lent to the 
Amphion ; Charles Bannister and W. R. Parsons, acting assistant 
engineers, lent to the Black Prince; Henry R. Reed, acting 
assistant engineer, lent to the Conqueror; and George H. 
Morris and James Roye, acting assistant engineers, lent to the 
Tnconstant, 
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THE TANSA WORKS FOR THE WATER 


MR. W. CLARKE, C.E,, ENGINEER. 


Fice. 
PLAN 


SUPPLY OF BOMBAY. 


f1e.: 
WRISS SECTION 





Lie 


‘ 
ry 


Ha 4 M4 
te> 20 
Ha 





PAVEMENT 














ENTRANCE. 
TO CONDUIT 


TOP OF DAM 


©: Pedals omneee~ 8 


Ftc.3. 
ELEVATIOM 











4 








4eo 


a sito ainéa 
Nar ee SILL OF SUMP 








KLIN 









SSSR 
tt typ; ttt: 77-5 





SS 
BS 2 











6 
UNLINED FI 


terse 





AACA ST 
Ee 


cCONOUIT 







i “Me 
"Ph ramusvense SECTIONS 


FIC 7. 





SECTION ON LINE.A.B 
FIC.IL 









































5 \ 
: ty Y ALE PR Et RE 
: 2 ta P ’ 
a\------- ®6-.-—----- je - 9:93 _,.__ 76__-_, 20}! ---B 
} Yr i ' 
’ I i 
’ 
¥ =o 
| =o ws i LL 
{ ~s 9 Se 
f°? SIPHON HEAD 3 N Ly 
a €s, C4 “0? . BS SSCS SRS BES S 
PE k3.6> 


THE TANSA WATER SUPPLY OF BOMBAY. 
By KILiincwortH Hepces, M.I.C.E. 


‘In Tue Enornger of May 20th I briefly referred to this im- 
portant echeme, which it is calculated will afford a water supply 
for the city of Bombay amply abundant for all future require- 
ments, and now propose to give some details of the work, which 
is in active progress under the superintendence of Mr. W. Clerke, 
C.E., whose designs are being carried out. From the site of 
the dam to the boundary of the island of Bombay the distance 
is 534 miles ; the water will be conducted by gravitation from 
one point to the other by tunnels 24 miles long, conduits 26}, 
and iron pipes for the remaining 24} miles. The capacity of 
the tunnel and conduits as designed is sufficient to deliver 
33,000,000 million gallons daily, or about forty-five gallons per 
head—in addition to all the present sources of supply—accord- 
ing to the population of Bombay returned in the last census. 
It is not intended to utilise these large conduits and tunnels to 
their full capacity at present, and it has been decided to lay a 
single line of 48in. iron pipes and raise the dam to a height which 
will give a supply of 17,000,000 gallons of water daily, without 
exceeding a fall of 6in. per mile for the conduits and tunnels. 
The area of the artificial lake at Tansa, which is being formed 
by impounding the water of the river Tansa and building a dam in 
the first instance 118ft. high above the river bed, will be 
8 square miles ; the area from which the rainfall is collected is 
over 52 square miles, and all sources of impurity, such as villages 
and houses, are being removed from this district. The rainfall 
of the Tansa valley is on average about 100in., and Mr. Clerke 
estimates that the available run-off would be one-third of the 
rainfall, and states that after making allowances for evaporation 
and absorption, there will be sufficient storage to provide for a 
supply of 60,000,000 gallons per day for a whole year. In order 
to impound this vast quantity of water, a masonry dam of ex- 
ceptional size has been designed, which will be 8500ft. long, 
100ft. wide at base, and 12ft. at top ; the greatest height, where 
it crosses the bed of the Tansa river, is 118ft. The drawing, 
Fig. 1, shows the section of Mr. Clerke’s dam and also the relative 
cross-sections of the dam projected by the late Professor Ran- 
kine, who was consulted when the waterworks scheme was 
originally proposed, also the dam which is being erected for the 
Liverpool Waterworks. The sections of each dam can be 
identified by referring to the lettering A, B, and C. 

It will be seen that Mr. Clerke’s dam provides for considerable 
saving in material compared with that of Professor Rankine; 
special arrangements are also designed for carrying off the 
surplus water by means of a waste weir 1800ft. long, also for 
drawing off the supply from the lake. The outlet works are 
shown in plan and elevation in Figs. 2 and 3. Fig. 4 is an 
enlarged plan of the outlet, which consists of a pair of sluice- 
ways A and B, each 2ft. 5in. by 2ft., which are cut through the 
solid rock itself, which rises to this level. These sluices are 
closed by cast iron gates worked by screw-gearing from top, and 
they are fixed on the inner side of the dam and discharge into 
a circular cistern, from which the duct will lead off. These two 
sluices, with only one foot of head, are sufficient to draw off the 
greatest quantity of water that will ever be required, and 
nothing further would be necessary were it not tor the desira- 
bility of drawing off from different levels, according to the level 
of the water in the lake. For this purpose it is intended to 
use a single sluice of the same pattern at two other points 
where the rock foundations are at a convenient height from the 
top of the dam. Figs. 2 and 3 show the position of these 
sluices, which each discharge into a small square cistern connected 
with the above-mentioned circular cistern by a masonry chaunel 
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| built along the outer toe of the dam, as shown on‘Fig. 2, The 
upper sluice is to be used until the water falls to such a level 
that the sluice does not discharge sufficient quantity ; it will 
then be supplemented by the middle sluice, and in a similar 
manner the lower sluice may be worked when the level of the 
lake falls below that of the middle one. The upper sluice would 
be exposed every year, and could be examined and kept in 
perfect order; probably the middle sluice would be also exposed 
or could be got at, but in order to obtain access to the lower 
sluices a well is built round them as shown in Fig. 4, which 
communicates with the lake by two openings, each 4ft. by 4ft. 
Should it be desired to examine the sluices these openings can 
be closed by needles or vertical bars of timber 4in. by 4in., let 
down through grooves left in the well for the purpose, as shown 
by Figs. 5 and 6, which are sections at A B and C D on Fig. 4. 
In calculating the strength of the dam Mr. Clerke has used 
M. Bouvier’s methods; the maximum pressure on the down 
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SECTIONS OF TANSA AND OTHER DAMS. 


stream face is 125]b. per square inch, and according to M. 
Bouvier’s calculations, masonry built of good hydraulic mortar 
after it is ten years old may be safely subjected to a pressure of 
187 lb. per square inch, which gives a good margin of stability 
even if the dam be raised to its final height of 12ft. above what 
will be the present elevation. The duct leads off from the 
circular cistern, which receives the water from the outlet sluices, 
This duct, for the greater part of the distance, has been laid out 
as a conduit so as to minimise the amourt of tunnelling. The 
transverse section of the conduit is shown by Fig. 7, and will 
necessitate about 10ft. of cutting to the floor. The cruss section 
is 7ft. wide with 5ft. depth of water; the fall is 6in. per mile, 


48 cubic feet per second, which is equivalent to twenty-six 
million gallons perday. The conduits will be provided with man- 
holes every 220 yards, and with means of washing out and 
scouring at convenient places about half a mile apart. Some 
tunnelling on the line of duct is unavoidable; that is, the length 
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and its discharging capacity—using Busin’s coefficient—is | 
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| of conduit which would be required to avoid it would be so 
| much in excess of the length of tunnelling as to be more costly. 
| The tunnels when lined will have the same width as the conduit, 
| but will be a foot higher. Where lining is unnecessary the cross 
| section will be 9°5ft. wide by 6ft. high; the fall will be 6in. per 
mile, and the discharging capacity 33,000,000 gallons per day. 
Cross sections of the tunnel are shown by Figs. 7, 8, 9, and 
10. Where the line of duct crosses valleys it will consist of 
cast iron pipes 48in. diameter, with a fall at the rate of 3°20ft. 
per mile.. The discharging capacity of this pipe, according to 
Eytelwein’s formula, is seventeen million gallons per day. In 
calculating the rate of discharge Mr. Clerke has used the method 
of Mr. Fanning, C.E., of Boston, U.S.A., who has studied the 
question of relative discharge of new and old mains. The 
amount when clean would, according to this method, be 
21,500,000 gallons per day; slightly tuberculated, 20,500,000 
gallons ; foul, 19,500,000 gallons. So that the discharge from the 
ordinary formula of 17,000,000 gallons is quite on the safe side. 
The main is being laid entirely above ground ; where an em- 
bankment has to be constructed, a width sufficient for two 48in. 
mains is provided for, allowing for a space between, as it is 
intended to lay down a tramway to facilitate carrying the pipes, 
and in the case of a pipe bursting, renewals from the nearest 
depét of spare materials. At the commencement and head o 
each line of piping, where it joins the conduits, the junction 
will be formed by a masonry cistern or siphon head, 15ft. in 
diameter, as shown by Figs. 11 and ‘12, from which the pipe will 
take off at its head and discharge at its tail. A sluice valve has 
been designed to work inside the siphon head, by which the 
supply can. be cut off in event of the pipe bursting, and each 
cistern is provided with an overflow or escape for passing off 
water to the nearest “alla,” or natural watercourse, in the 
event of the siphon valve being closed. For laying the lines of 
pipes up and down the steep sides of the hills which are found 
between the head works at Tansa and Bombay, special pre- 
cautions are being taken. At short intervals the pipes 
are built into heavy pillars of masonry, founded on hard 
ground, so as to prevent sliding or creeping. Scouring valves 
and air escape valves are provided at the principal depressions 
and summits along the lines of pipes. The head of water in 
the different lines of pipes differ considerably, varying from 104ft. 
to 256ft. Where the maximum head exceeds 190ft., the 
thickness of the pipes is 1jin. ; where less than 190ft., 1}in. 
thickness is considered sufficient. Of the total length of water- 
way from the Tansa Lake to the reservoir to be constructed at a 
terminal point 484 miles off, 28} miles will consist of tunnel and 
conduit, and 19} miles of siphon pipes. The only engineering 
work of importance on the line of main is the bridge which 
will carry the pipe across the Bassein Creek, and this is now 
being erected. The piers and abutments consist of cast iron 
cylinders 5ft. in diameter, filled with concrete, and sunk toa 
foundation in the river bed, which, for some of the cylinders, 
was not reached until 60ft. below the low-water level. These 
cylinders support lattice girders, with rolled joists placed across 
so as to carry one line of pipes now, with ample space for a 
second to be added. In all there are three bridges across the 
creek, of respective lengths of 400ft., 1500ft., and 400ft., the 
height being sufficient to allow of the barges, which use the 
navigation, passing under. It was originally intended to carry 
out the erection of the dam departmentally, instead of by con- 
tract, but the latter plan has been adopted, the work, however, 
being directly under the superintendence of the consulting 
engineer, who has a residential staff, who, besides directing the 
work, examine the materials employed, and daily test the mortar 
which is most carefully made to the engineers’ specification. 
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BROKEN BRIDGE, BALTIMORE AND OHIO RAILWAY. 
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BRIDGE FAILURE—BALTIMORE AND OHIO 
RAILWAY. 
We take the following from the American Engineering News, 
@ journal which recently expressed itself in much injured tones | 
in commenting upon our articles on recent American bridge | 
failures :— 
“We regret that the wicked cow which brought the very | 
careful calculations of some able engineer to naught in the bridge | 
of which we give a picture herewith, is not visible in the | 
engraving as collateral evidence to the fact that it was a cow | 
alone which brought it down and no defect of the structure, | 
which was ‘amply strong for all legitimate requirements.’ The 


first panel of the ctherwise uninjured succeeding truss. This 
member, however, can be straightened, and no doubt has been, 
leaving the second truss to await the convenience of some other 
cow ;—unless a freshet carries away the structure sooner, as 
would seem probable from the height of the structure above low 
wa’ ” 








RADIAL ARM STEAM HAMMER. 





WE illustrate a novel steam hammer, carried by a radial arm 
or jib similar to that of a foundry crane. This hammer is 


peculiar locomotives will show that the ‘accident’ occurred on | specially designed for welding up such forgings as stern-frames, 


the Baltimore and Ohio Rail- 
road. Its scene was Inde- 
pendence, 0., and the time 
about a month since, on 
April 30th. 

“Whether the cow was 
actually hit by the locomo- 
tive and s2 flung against one 
of the posts, as the officers of 
the road alleged, or whether 
the cow happened to swing 
its tail against one of the 
compression members just as 
it was taking strain from the 
locomotive, we cannot say, 
but the internal evidence 
rather favours the latter 
theory, for the span was so 
short that had the break 
occurred directly under the 
locomotive, that machine 
would have been likely to 
have escaped before it fell, as 
at the Bussey Bridge, and 
the cars only fave been 
dropped into the stream 





the jib may be swung round a complete circle, the hammer can 
be brought into play over a wide area. A man or boy standing 
on the platform P turns on the steam at stop valve V and works 
the hammer in the usual way. He can also move the hammer 
out or in as may be required, The valve gear is carried by the 
cylinder along the horizontal bar B, and thus acts equally well 
in all positions on the jib. The horizontal steam pipe is tele- 
scopic with stuffing-box, and the steam is usually led down 
through a stuffing-box in the upper pivot of crane-post. Messrs. 
A. Stephen and Sons, Linthouse, were the first to have one of 
these radial steam hammers at work in the forge. It was found 
at once to be a decided improvement over the old system of 
welding, and there is a great saving effected in labour. The 
engraving shows it as made 
for the Parkhead Forge, 
Glasgow. These hammers 
can be mounted on a tra- 
velling bogie on rails with 
steam boiler attached, and 
in this way the hammer can 
be brought into action along 
a smithy of any length. 
The welding-up process as 
described is in accordance 
with the practice as it exists 
in Scotland generally ; but 
there is another mode of 
welding which prevails in the 
North of England. It is by 
“scarf” joints. The meet- 
ing parts of these joints are 
sometimes planed before 
welding, so as to bring them 
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into close contact, and the 





beneath. At any rate, it was 
certainly the cow which did 
the mischief, for it will be 
seen that the locomotive 
did not leave the rail. The 
bridge itself was strong 
enough, as it had carried 
locomotives safely for several 
years, and its strain-sheet 
shows that the moments of 
every wheel were very accu- 
rately computed, and the 

ise sections required 
determined therefrom ac- 
cording to Wohler’s laws. 
The moment of the cow was 
the only thing left out of ze 
the calculation, and it had 


joint is thus heated and 
welded, and kept together in 





proper relation by screws, 
This modeof welding renders 
a steam hammer all the 
more useful; and it is 








obvious that the hammer 
requires to be somewhat 
heavier than is needed for 
the Scotch method of weld- 
ing. 





COMPOUND ENGINES 





THE compound engine 
which we illustrate on 
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no business on the bridge. 
Moreover, we are not so sure, 
on second thoughts, but that 
the cow was a horse. 

“The way in which the whole structure fell to pieces like 
a pack of cards under the effect of this slight additional impact, 
whatever it was, tells a story which it is needless to enlarge upon. 
The span was very small, the structure very high, and the last 
ounce of material had been saved in it. The day is near at hand, 
let us hope, when it will ruin a man’s professional reputation to 
have either designed or accepted such a bridge. It cannot come 
too soon, but the surest and quickest way to bring it about, as 
respects this particular kind of atrocity, is to forbid by law the 
erection of pin-connected bridges of such short spans, and to 
require that all bridges below a certain considerable span shall 
be heavy enough to carry a buckle-plate floor and coating of 
ballast, and be provided with it, so that the dead load shall bear 
some reasonable and rational relation to the live. 

“It will be observed that the floor held together pretty well, 
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and its spring was enough to buckle the tension member of the 








RADIAL ARM STEAM HAMMER 
rudder-frames, and such work as cannot be brought under an 
i fixed steam hammer. A stern frame is usually forged 

in several separate parts, and these parts when made are brought 
together into the required position and united at the ends by 
wedge-shaped pieces welded in between these ends. Hitherto, 
and to a great extent even now, this welding has been done 
entirely by hand hammers made as heavy as men can wield. 
But difficulty has always been experienced, especially in heavy 
forgings, to get a sound weld by hand h 8. e impact 
is too light, and too frequently it welds only the surface of the 
mass. Observation of this defective mode of uniting the com- 
ponent parts of a stern frame led Messrs. James Bennie and Co. 
to design a steam hammer that could be applied effectively to 
such work. The steam hammer H is mounted on a radial arm, 
preferably of wrought iron, and by the racking gear G it can be 
moved out or in on the jib over’a considerable extent ; and as 
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SSS SSSR pce 50 and 55 was exhi- 
i 


ted in the Rouen Exhibi- 

tion of 1884, where it was 

bought by M. G. B, Prennez 

for the Laubardemont flour mill, in the Department of 
the Gironde, one of the largest roller mills in France, 
where 80 tons of wheat per twenty-four hours can be 
worked up. The engine works only when the tide partly drowns 
the turbines. The high-pressure cylinder is 400 mm. diameter ; 
the low-pressure cylinder is 630mm. diameter ; stroke, 1 m. ; 
8 , 65 revolutions per minute, The power is transmitted to 
the mill shafting by ropes, as indicated on the plan. Both 
cylinders are fitted with cut-off gear—Correy’s patent—the late 
Mr. Correy having beén manager at Messrs. Powell's works. 
Mr. Powell applied this year with perfect satisfaction to the 
different types of engines that he has made. There are separate 
steam valves and exhaust valves to each end of the cylinders— 
two steam and two exhaust valves to each cylinder. The steam 
valve spindles are of a diameter sufficiently large that the steam 
pressure ating on their ends closes the steam valve directly 
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COMPOUND ENGINE—-LAUBARDEMONT FLOUR MILL 
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SOK SWAIN 


they are freed by the tripping gear; and an air dash-pot, as 
shown on the elevation, regulates the speed of closing and _pre- 
vents any shock. The catch piece of the tripping gear is kept 
in gear with the shoulder of valve spindle by a coil spring; but 
when the trigger encounters, as it moves forward with the valve 
spindle, the triangular cam, the catch ia pressed out of gear, and 
the valve spindle being free, is driven outwards by the steam 
pressure, and closes the valve. The governor has simply to shift 
the triangular cams, and as they are balanced, and the shaft 
carrying the cams works in roller bearings, the governor has 
little to do, and consequently, with a sensitive governor, the 
engine becomes a very steady one. The resistance of the 
trippiug gear is taken by the shaft carrying the cams, and not 
thrown on the governor. 

The governoracts on the high-pressurecylinderonly. Mr. Powell 
informs us that he has only made two compound engines with 
cut-off tripping gear on the low-pressure cylinder, for he does not 
consider the gain equal to the extra cost. He places a Meyer 
cut-off on the low-pressure cylinders. He has adopted the plan 
of driving the governor by a double strap, as being the simplest 
and best way of preventing an accident from the engine running 
away from the governor not acting through a strap or its driv- 
ing gear becoming deranged. Both cylinders are steam jacketted, 
the liners being of hard, close-grained cast iron, and fitted in. 
The crank shaft bearings are of phosphor bronze—long bearings 
—and made to adjust horizontally and vertically. The exhaust 
valves are driven by one excentric for each engine, and rod 
through a double lever and separate valve spindles, which, it 
will: be clearly seen, gives a very rapid opening and closing to 
the valves with a small horizontal motion. It is a movement 
similar to that of the Corliss engine applied to a flat valve. 
The exhaust valves commence to open 3 mm. before the end of 
the stroke, are 30 mm. open at the commencement of the back 
stroke, and fully open—65 mm.—when the piston has reached 
5¢ mm. out of its stroke of 1000mm. The exhaust valves are 
self-balancing ; steam is admitted to the back of them until the 
pressure is reached necessary, and only necessary, to keep them 
to their faces, and should the pressure fall a leakage takes place 
past the valve until the necessary pressure is reached, which 
itself then stops the leakage. They act perfectly. The steam 


passes from one cylinder to the other through a superheater | 
made of wrought iron, and from the low-pressure cylinder to | 
the condenser fitted with a double air-pump. The double air- | 
pump has the advantage over the single air-pump of keeping a | 


steadier vacuum ; the needle of the gauge hardly moves. The 
injection cock—an arrangement of Mr. Powell’s—is of a simple 
and very efficient form. It is an ordinary cock, but by a second 
handle, under the turning handle, you lift the plug before turn- 
ing it round, and lower it when in position, and so it is easily 
moved. This insures a tight joint by a slight jam, and there is 
no wear and tear due to the opening and closing movement, 

The steam for these engines is furnished by a Belleville boiler, 
working at about 150 1b. per square inch. TLe steam passes 
direct at this pressure to the jackets, but through a reducing 
valve to the engine at about 100 1b. pressure. We shall publish a 
plan next week. No regular test has been made of the engine’s 
consumption of steam per Inlicated horse-power, but the ccal 
consumption indicates a very economical engine. 








CORROSION OF METALS IN MINE WATERS. 


Tue Bonifacius Coal Mining Company in Westphalia having 
much trouble from the acid waters quickly corroding the iron 
and steel of their underground machinery, made a series of 
experiments with a view to finding the relative corrosion of 
metals of suitable strength. Brass and gun-metal are not strong 
enough, and trials were made of steel, iron, and Delta metal 
Rolled bars of each of these were immersed during a period of 











six and a-half months in the water issuing from the pits at 
Kray, and then carefully reweighed and photographed. The 
bars were of 7°5in. long, and had a sectional area of 0°62 square 
inch. The foregoing were the weights of the three kinds of 
bars before and after the trial. The condition after the tests is 
shown by the accompanying engravings. In consequence of the 
rapid corrosion of iron and steel, Delta metal is now used 
instead for underground machinery in this and other mines. 
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Wrought iron. Steel. Delta metal. 
Yb. Ib. Ib. 
Se ee ae 1-2125 1-2787 
After 64 months 0° 6393 C°6614 1°2633 
Loss... 46°3°/, Bey, ey, 








WATER POWER FOR MILLS. 


THE following is a description, with results of a test, of the 
water-wheel erected by Messrs. Bodley Brothers, Exeter, for Mr. 
W. R. Mallet, Exwick Mills, Exeter. The plant is on Simon’s 
system :—The wheel is 11ft. 8in. diameter by 16ft. broad ; built of 
steel, hereinafter described in detail ; the maximum fall of water is 
4ft. 8in. ; the minimum fall of water is 4ft.; the mean fall may be 
taken to vary from 4ft, 2in. to 4ft. 6in., depending greatly = 
tail water ; in this paper 4ft. 6in. is assumed throughout. e 
wheel when first started, March 26th, 1887, had the fender raised 





lin. by gauge, the quantity of water then flowing in a vein, 
through the orifice under the fender, of about 22°50 eubic feet Fo 
second, The theoretical -horse-power of this water equals 11°50 ; 
the effective horse-power, taken as ‘666, 


equals 7°66. The 
wheel, with this quantity of water, was impelled at the proper 


number of revolutions and had the first motion gear, pulley, and 
the belts upon the three shafts of the mill at work. By calculation 
| made in September last it was found that the water-wheel would 
| consume in friction, revolving upon its bearings at 14°50 revoln- 

tions per minute, equals 3°57-horse power ; the first motion shaft, 

gear, and pulley at 52 revolutions per minute, equals 1°84-horse 
| power ; total, 5°41-horse power. The power abso by friction 
| of the three shafts within the mill for driving the rollers and other 
| machinery may be fairly assumed as the balance of 7°66 — 5-41, 
| equals 2°25-horse power. Therefore the power absorbed by fric- 
| tion of the water-wheel, first motion gear, and shafting in the mill 
| may be properly taken as 7°66-horse power as ‘‘friction of motion.” 

In the middle of May last the mill had fairly got to work. The 
fender was raised 5in. to impel the water-wheel and machinery. 
The quantity of. water (maximum) was 113° cubic feet per second. 
The theoretical horse-power of the water equals 57°60; the gross 
effective horse-power of the water-wheel, , equals 38°40; the 
net effective horse-power, minus friction of motion, equals 30°74. 
The output of the mill was then about fifty sacks of 280 Ib. each in 
twelve working hours, equal 4°166 sacks per hour, with 30°74 net 
effective horse-power, or equal 7°3776 net effective horse-power per 
sack of flour per hour. 

The water wheel, from the manner in which it receives the water, 
may be designated ‘‘ undershot ;” but it more nearly resembles an 
inward-fiow turbine, set vertically upon a horizontal shaft. The 
curves of the floats are novel and peculiar, unlike any previously 
made, as far as the writer knows, being so delineated that the 
water is received upon the external fess rast of the wheel, and 
absorbs the greater portion of the impulse of the vein of water 
issuing under the fender with the velocity due te the vertical head ; 
the shaft is nal, and of mild stee!, 84in. diameter ; five cast 
iron bosses, each fitted with six wrought iron arms ; five rings, 
1lft. 8in. diameter, of mild steel, 0-20in. thick, fitted together in 
six segments ; to the segments and rings are rivetted 336 angle 
steel starts ; to the starts are bolted 168 mild sheet steel floats, 
curved toform. The fender is of jin. wrought iron plate, stiffened 
with 4in. by 4in. by 4in. L and T ircn, hung upon pins, and guided 
by radius bars. The wheel is calculated to pass at the maximum 

cubic feet of water per second, and will then give out in 
theoretical horse-power equal to 10200; gross effective horse-power 
equal to 68-00 ; net effective horse-power equal to 60°333. 

This water-wheel has the great advantage over a turbine as 
ordinarily made that it will give out approximately the same ratio 
of effective power to the theoretical power, with varying quantities 
of water, the friction of motion remaining nearly constant. The 
Millers’ Gazette says no opportunity has yet arisen to test the 
effective horse-power of this wheel by a dynamometer. 











SoutH -KENsINcTON MusevuM.—Visitors during the week ending 
July 9th, 1887:— On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to. 10 p.m.: Museum, 6892; mercantile marine, 
Indian section, and other collections, 4396. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 1012; mercantile marine, Indian section, and other col- 
lections, 2660. Total, 14,960. Average of nding week 
in former years, 16,006. Total from the opening of the Museum, 
25,721,914, 


CoLLisions AT SEa.—At a recent meeting of the Paris Academy 
of Sciences, a paper was read on this subject by M. Jurien de la 
Gravitre. In connection with the increasing number of disasters 
caused by preventable collisions, attention is directed to the prac- 
tical measures recently proposed at various conferences by M. 
Riondel. Of these the most important are (1) that all steamers be 

uired to follow one outward and another homeward route, in 
order to divide the present single stream of traffic into two 
parallel streams; (2) that a maximum velocity be determined for 
vessels navigating narrow straits in foggy weather; (3) that the 
lighting of the high seas be rendered more powerful, and brought 
more into harmony with present rates of speed; (4) that inter- 
national maritime tribunals be established in order to adjudicate 
between vessels of different nationalities. The latter proposition 
has already been approved by the United States, and several 
Governments have consented to take part in the future Inter- 
national Conference to which the whole question must be referred. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


LOCOMOTIVE BLAST PIPES. 

§1r,—I may perhaps be allowed to say a word on this subject, 
as it appears to be claimed for some engineers of the present day 
that they now for the first time recognise the value of the variable 
blast pipe, whereas the fact is that, with one exception to be named 
later, every engine turned out by Messrs. Robert Stephenson and 
Co., from the autumn of 1843 to 1847, or later, had a variable blast 

ipe, the centre nozzle being 3in. for the 13in. fast passenger, and 
Bin for the l4in. coupled and. l5in. goods angie, six wheeled 
coupled, then first sent out, the chimneys being about lin. less than 
the cylinder diameter. It will be remem that the passenger 
engines for the Yarmouth and Norwich, those for the London and 
Brighton, of the ‘‘ White Horse of Kent” type—of which there 
were forty made—the Newcastle and Darlington, the Litge, the 
Silesian and other railways, by that firm, at that time, had outside 
om, and therefore had the funnels of greater length. The 
blast pipes were about 4}in. by 4in, at the hes on each 
cylinder, while the upright pipe was 4in. to4}in., surmounted by 
a belled chamber 7in. diameter, in the cover of which were a num- 
ber of holes set radially reund,.the nozzle with a 
short hollow projections to direct the steam, capable of adjustment 
to late the area available, fitted exactly upon the ports and 
round the central pipe. This flat plate was considered an objec- 
tion to the free escape of the exhaust, and when submitted to 
Mr. Thomas Kirtley early in 1844—he being then the locomotive 
superintendent of the North Midland Railway at Derby—he sug- 
gested an improvement, and ordered No. 74 of the N.M.R., then 
in course of construction, to be fitted with the new blast pipe, 
which differed from that illustrated on page 14 only in having 
larger side spaces, no central chamber, and in the central nozzle 
being above that conducting the side escapes, the sizes being about 
the same as given above. The chimney was also new to meet 
this exhaust, being 18in. at bottom and-I7in: at. top,_lined with a 
rounded internal fiue from 18in. to 12in., and tapering outwards to 
the full size at top. BoILer. 
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THE EDUCATION OF ENGINEERS. 


Sir,—I think that Mr. Davis has done well in raising this 
subject again in your issue of 24th ult., for although much has 
already been written about it in your columns, the bulk of the 
correspondence has been directed against the present system, and 
Kas been almost devoid of suggestions for its improvement. I do 
not myself to offer any suggestions of value, but merely 
wish to add weight to Mr. Davis's appeal for an expression of 
practical opinion, and to offer a few remarks on the question. It 
would be of great value and interest if some of the practical 
mechanical engineers, who object to the present system, would 
give their opinions as to What is the proper method of training 
engineers, 

I think it will seareely be argued that young engineers can do 
without Ph jer theoretical training altogether. A practical 
eee engineer | oped to a a great deal more of 
theoretical engineering t can possi ick up in the work- 
shop, and a good knowledge of theory a he best acquired by 
attendance at an engineering college. But college training has 
never found favour with practical engineers, and whilst the 
methods of some colleges are not what they might be, I think that 
practical engineers are themselves largely to e for this, since 
they take little or no interest in college work, and offer no more 
encouragement to young men with college and workshop training 
than to those who have been trained in the workshop only. It is 
very disheartening to a young man who has spent a few years in 
studying theoretical engineering, in the hope that by adding this 
to his — knowledge the value of his services may be enhanced, 
to find that his theoretical knowledge is regarded as a very doubt- 
ful acquisition, and that he can get no more remuneration in his 
profession on that account. Surely the young engineer who is able 
to calculate intelligently and accurately anything his employer may 
require is of much greater value in a drawing office than one who 
has no theoretical knowledge, and who, if he attempts any calcula- 
tion at all, works blindly with formule from Molesworth, the 
principles of which he does not understand. 

I think, however, that colleges are to blame for introducing into 
the course of study for engineers subjects which are extraneous to 
engineering. Engineering is a prom nes in which a knowledge of 
many branches of sci woul: doubtedly be advantageous, but 
it should not be expected that young men can possibly acquire all 
this knowledge in the few years which they may be willing to 
devote to the theoretical study of their fession. What is 
wanted is more concentration of energy on subjects with which the 
engineer has to deal practically. College professors, in framing an 
engineering class for young men who intend to be practical engi- 
neers, should endeavour to get rid of the idea that mechanical 
engineers require to be thoroughly acquainted with all the details of 
physics, chemistry, mineralogy, &c.; and if they would do soI think 
that good results, to the students at least, would follow. Unfortu- 
nately, engineers in general always appear to be sceptical of the 
practical knowledge of anyone who has attended college. 

I cannot but regret the vague and enigmatical nature of ‘Slow- 
Coach’s ” letter in your issue of last week, and I trust that we shall 

et have some further and more unequivocal communication from 
im, as the ideas of college professors on this subject would be of 
some interest. Via MEDIA. 

Glasgow, July 5th. 








GUNPOWDER AS A BOILER CLEANER. 


81r,—I should be glad if you can find space for the following, 
and also if some of your readers will offer an opinion of the case 
which has come under my tiotice within the fortnight. A 
vertical multitubular boiler has been at work here about two years. 
It was new when s e boiler is 5-horse power, the engine 
4-horse power. The chimney, of sheet iron, about 20ft. high, has 
given trouble by fouling, so the foreman has occasionally treated it 
to 5 oz. or 60z. of gunpowder placed in the fire-box while under 
steam, the ash-pan door, and fire-hole door being made fast. A 
few weeks back the crown of boiler failed, and was repaired by 
having a circular piece containing all the tube holes cut out, and a 
plate of larger diameter fastened on with set screws. ‘The exhaust 
was removed from chimney and led into the open air. Since that, 
another charge of powder was applied, and two or three days after 
the crown of the fire-box failed, suddenly putting out the fire in a 
few seconds, the water running all across the building. The engine 
driver has been discharged for ‘‘ burning the box,” while he declares 
the gauge was in working order and the water at the proper level 
not three minutes before the failure took place. A man who was 
in the place when the powder exploded ran out, and says he did 
not know if the boiler was coming after him or not. I shall look 
with interest for comments on the above. 

Wing-road, Linslade, Leighton, J. W. Smiru. 

Beds, July 6th. 


THEORETIC DIAGRAMS, 

Sm,—Mr. Campbell has in two recent issues of your journal 
amply and satisfactorily acknowledged his misrepresentation of my 
views on this subject, and it gives me much pleasure as frankly to 
acknowledge his apology. 

I ider the simplest, best, and most accurate method of 
framing the standard area diagram is to take the working vclume 
of the low-pressure cylinder and imagine you are dealing with a 
single cylinder perfect engine of that capacity, and supplied with 
steam of a volume equal to the new steam taken from the boiler 
into the high- ure cylinder. The diagram will then be that of 
a tingle cylinder without cither clearance or compression, and will 





squarely on his 
most direct 





be such as I represented typically in enunciating the principle in- 
volved in this method at the ting of Mechanical A pre- 


viously referred to. 
ted by Mr. Campbell were followed, the 





If the method su 
standard diagram could vary for the same size of engine and same 
steam supply, which means that it would be made to accommodate 
itself to what are really the imperfections of the actual engine. 

Hartlepool, July 8th. THomas Mupp. 





THE PROBLEM OF FLIGHT. 


Srr,—It would seem to require a visit to regions where the heavy 
birds are found to expel the figure of 8 fallacy from their wing 
movements. Your mdent of June 3rd could not entertain 
that fiction after five ‘minutes’ observation of a pelican, or gannet, 
at close quarters while in the act of flying. the peculiar, not to 
say queer, -feature of the case is, that such movement does not 
tend in the least to solve the difficulty. If a boat, or bird, were no 
heavier than the water or air it displaced, figure of 8 motion might, 
and doubtless would, be sufficient to give lateral motion. But if it 


uired forty or fifty times as much force to keep the boat from 
ake oe the bird falling as to drive them horizontally, 
what object is gained by changing the direction of the 


force when it is quantity. that is wanting! Take the total power 
exerted by the wing and apply it against’ gravity and it is incom- 
petent to hold up the bird, a man were able by standing 

t to raise x tei bth wiennst. anailiion in the 
and that he then attempted to lift 5000 Ib. by 
standing on his head, there would be’ danger of extinguishing his 
“* vital i I, LANCASTER, 

Chicago, June 17th. . 


ENGLISH AND FOREIGN LOCOMOTIVES AND BRIDGES. 


Sir,—In reading through your number for July 8th I noticed, 
under the heading ‘Abstracts of Consular and Diplomatic 
Reports,” New South Wales, that it is stated that English loco- 
motives are too oa and heavy, and must give way to the 
American ; that English locomotives wear out too rapidly and do 
great injury to the roadway. Now, I was always under the im- 
pression that an ordinary English locomotive, with fair usage, 
would wear better and last longer than any others, especially those 
on some of the States lines, which appear sometimes to be rattling 
themselves to pieces. No doubt there are plenty of English loco. 
builders who will show you that such statements are not correct. 

It is also stated that the Hawkesbury River bridge contract was 
given to1r New York company, but it does not mention, what I 
understand to be the fact, that a great deal of the work has really 
been done by British firms. Respecting general iron bridge con- 
struction, those designed and built by English firms will, I think, 
hold their own anywhere in the world, and there is this to be said, 
not so much danger of their collapsing in the same manner as we 
hear occasionally some do in the States, and I know.from experi- 
ence that English firms canturn out bridge work quite as expedi- 
tiously as any other manufacturers when required. They polars | 
do not make them by the yard and stack them, as I 
some U.S. builders do, so that when an engineer requires a bridge 
for a railway he has only to go to the builder and order so many 
yards, not troubling about the strains or any of those stupid things 
which English engineers have to study. is is, perhaps, an ex- 
aggerated statement, but unfortunately to some extent, I am 
afraid true. Here each bridge has to be designed for the place it 
bas to cross, the load it has to carry, and the various strains it 
may be liable to. ENGLAND. 

London, 8.W., July 13th. 


most manner, 








ROLLER MILLING MACHINERY, 


Str,—My attention has been drawn to the correspondence in 
your columns on roller milling. I know nothing of the relative 
merits as to who started the first automatic roller-mill plant in or 
about the year 1878, but can state one fact, at all events. 

Ten years earlier—i.¢., 1868—Mr. G. A. Buchholz erected a large 
automatic roller-mill plant, for the manufacture of semolina and 
fiour, in a Liverpool mill; and this even was not the first of its 
kind in the United Kingdom. The flour made on this plant has 
not been si —or, indeed, equalled so far as I am aware—for 
the —_ reason that the system of Mr. Buchholz has been 
materially departed from, either through ignorance or other cause. 

July 9th. OnE WHO Knows. 





QUANTITY OF COKE FROM COAL, 


Sir,—The coal that we use for making coke has been tested by 
chemists, and we find in our bee-hive ovens almost as much as they 
certify can be obtained from the coal. Another has produced a 
larger yield by a few per eents. than that shown as the maximum 
a that can be obtained b ists in their laboratories. 

an any of your scientific readers give explanations of such results ? 
I have read some text-books on the matter, but nothing definite is 
given as to the largest quantity of good coke that can be made 
from coal. As it is a matter of importance, some discussion might 
be useful. FOREMAN, 

July 14th. 











THE TORPEDO BOAT ACCIDENTS. 


TueE following notes on this subject have been furnished 
by Mr. Niel McDougall, late Admiralty Inspecting Officer, 
and now Chief-Engineer of the Boiler Ticaunee and 
Steam Power Company. Mr. McDougall was present at 
ee Nags and made a careful examination of the injured 

ilers. 

(1) It was evident from the first introduction of these boats that 
imminent risk of a part, or of the whole of the fire-box crown 
becoming bare of water, must always be faced while running ina 
rough sea, or even in any weather at high speed. The boiler of 





the Lightning, which, together with a number of the boilers of the 
first torpedo-boats built for the Admiralty, were constructed under 


my supervision, was stayed in the same way as Nos, 47 and 57 
boats. —, design of the Lightning’s boiler is also similar 
to these, the important exceptions, however, that the Light- 
ning’s boiler had brass tubes, was fitted with fusible plugs in the 
fire-box crown, and being a much smaller boiler, has a correspond- 
ingly smaller fire-box. No serious accident has ever happened to 
the Lightning’s boiler, although she certainly must have been 
subjected to a considerable amount of rough usage during her time. 

(2). As the boilers are specially subject to overheating, the 
importance of providing in the design against accidents from this 
source is evident, and I think the best way to arrive at a just con- 
clusion as to the relative ee in this oe of various 
modes of staying is by observing the behaviour of different stays 
when accidents take place. Among the 22,000 boilers of all types 
in use on land and at sea under the supervision of the company I 
represent, two accidents per week, coming under the head of 
‘collapse of furnace” occur on an average. These accidents are 
almost invariably due to overheating of the furnaces from short- 
ness of water, or from greasy or other deposit, being allowed to 
accumulate on the furnace plates. No accident has occu from 
the giving way of the crown stays of any boiler fitted with stays 
attached to the roof, and rivetted over like those used by Messrs. 
Thorneycroft, but we had some time ago a narrow escape of a bad 
explosion in the case of a large boiler of the locomotive type with 
rivetted crown stays. It was the stays to the front of the fire-box 
which, however, gave way in this case. The crown stays were 
undisturbed, although their rivetting could scarcely have been as 
sound a job as in the torpedo boat boilers. e centre stays were 


lft. 8in. long, andasthe upper endswere screwed intosocketsattached 
by pin joints toa te¢-iron rivetted to the fire-box shell, there was 
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no possibility of solid holding up against the rivetting. The 
thre-ids of both the top and bottom ends therefore 1 doubt 
suficied in rivetting the lower ends, 

(3) The threads of the stays drawn through the crown plate of 
No. 47 boat boiler, which I examined very carefully, had evidently 
not suffered in the rivetting. They were perfect, with the excep- 
tion of being bevelled from having been drawn hot through the 
tapped stay-hole. The accidents to the boilers of both Nos. 47 and 
57 boats show clearly, I think, that there is small chance of a dis- 
astrous explosion from shortness of water with the rivetted crown 
stays, In No. 47 boat, the water level must have been some lbin, 
or 18in. below the fire-box crown before the fire ceased to act on 
the plates, and the oe all, was purely local. The boat had 
a list to starboard, and the stays were drawn ugh the crown 
plate on the port side of the boiler, giving comparatively gradual 
vent to the steam, and nothing in the nature of an explosion 
occurred, Had the flaps of the ashpit been free to act, no doubt 
the lives of the three men would have been saved. 

(4) The difference in the holding power of rivetted and nutted 
stays when spaced widely — was petiege 4 during the 
inquiry into the Thunderer explosion. It was shown in the case 
there under consideration that, with the same spacing, the nutted 
stay was decidedly the superior with the plates and stays cold. 
Where an accident occurs, however, from overheating, the nutted 
stay either (a) draws through the plate and nut, or (/)) draws the 
nut through the plate, or, finally R, the shank of the stay may 
part either inthe hole or on the water side of the crown plate. It 
is in the last ease (c) where the danger of the nutted or solid headed 
ay lies. If the stay is screwed into the crown plate, the thread 
will prevent the bit of stay attached to the plate from being blown 
into the fire, and thie hole will remain plugged. Stay after stay 
may part in this way without giving vent to the steam, and a 
disastrous explosion may result from — of the unsupported 
plate. This action cannot, of course, take place if the stay is not 
screwed into the plate. 

(5) A recent case we had illustrates this, A boiler of the loco- 

motive type, stayed with girder stays on the fire-box crown, was 
allowed to get short of water. The bolts through the girder and 
crown-plate were nutted on the inside of the fire-box, but were not 
serewed into the plate. One bolt parted in the shank, and the bolt 
end, with the nut, dropped into the fire, acting like a fusible plug. 
Neither the plate nor any of the other stays were ruptured, no one 
was hurt, and the accident cost us only £35 for the repair of the 
fire-box. Had the stays been screwed into the plate, and furnished 
with nuts or solid heads inside the fire-box, it is not likely we should 
have got off so easily. Putting it from an insurance point of view, 
I should be inclined to take a higher risk for the same premium on 
a boiler with rivetted crown stays than I should on one fitted with 
nutted or solid headed stays, if these latter were screwed into the 
plate, ing that there would be the least chance of our having 
to pay the full amount insured with the rivetted stay. As may be 
gathered from the iculars given above, however, there are 
other modes of atta: t of stays in use which would appear to 
be preferable to either of the systems under consideration. 
(6) I think the Admiralty have been wise in substituting iron for 
brass tubes, but I doubt the policy of dispensing with fusible plugs, 
which annually prevent numbers of boilers from being seriously 
injured through shortness of water. The larger size of the fire- 
boxes now used involves greater risk, and although the fitting of 
two small boilers in lieu of one large one introduces additional 
weight, and would require more space, their use would be attended 
with greater safety in heavy weather, and would possess other 
evident advantages for a fighting vessel of this kind. 

(7) The result of the inquest, from an engineering point of view, 
is, of course, extremely disappointing. No serious attempt was 
made to show how the boiler became so empty of water. No 
evidence whatever was given in support of the theory advanced by 
the Admiralty engineering representative—who was bound in good 
faith to tell the court all he knew—that the less of water from the 
boiler was due to heavy leakage round the tubes, The tube-plates 
showed no sign of such leakage, and it is past belief that so large a 
quantity of water could have been poured into the fire without 
someone becoming aware of what was going on. Among other 
disagreeable experiences I had in the earlier days of these boats, 
I was on deck when the end of a brass boiler-tube broke off, an 
I helped the stoker up before he fully realised that anything 
serious occu: . The dense volumes of steam, however, 
coming out of the funnel told us at once on deck that heavy leakage 
of some kind had taken place. Fortunately for the stoker in this 
case the ashpit arrangement—Yarrow's—for guarding against the 
effects of mishaps of this kind answered admirably. 

(8) Had the engine and boiler in No. 47 boat, with all the fittings 
implicated, been subjected to a careful and exhaustive examination 
immediately after the accident, and before anything was disturbed 
the cause of the loss of water might have m discovered, a’ 
there would then at least have been some compensation in the 
experience thus gained for the lamentable loss of life which has 
occurred. Looking at the work for which a torpedo boat is in- 
tended, the use of fusible plugs, or of stays which will act in a 
similar manner, are, after all, minor matters. The blowing out of 
a plug, or the giving way of a stay, or tube, which would prevent 
a violent explosion of the boiler, would certainly cripple the vessel, 
and probably place her quite as much at the mercy of an enemy as 
if an explosion occurred. The questions of real importance ner 
ing the grave attention of the Admiralty are with regard (1) to 
the employment of men of sufficient training and intelligence in 


the working of machinery essentially delicate, with whatever skill 
it may be designed ; and (2) to the simplification to the test 
possible extent of engines and boilers which have to be used in the 


excitement of anaction. With regard to the latter point, some of 
the arrangements—notably that provided for shutting off the 
water gauge cocks from the engine-room in the event of a glass 
breaking, although introduced with the best possible intentions, 
are, in my judgment, directly conducive to accident. It is more 
than ible that the water was locked in one of the gauges in 
No. 47 boat by this very arrangement. Again, the Admiralty 
instruction to use the blow-off, so as to run with the smallest 
possible quantity of water, is liable to lead to accident from failure 
to close the cock properly after blowing out. How much of the 
large quantity of water which disappeared found its way into the 
sea in this way, or through other complicated connections insisted 
upon by the Admiralty, as I understand, will never now be dis- 
covered. One thing, I think, is at all events certain, that had 
much of it esca either into the fire or elsewhere in board, it 
would have made its presence felt in some way. 








ConcRETE WORK UNDER WaTER.—The Bulletin dela Céramique 
has called attention to the process employed by M. Houde in con- 
crete work under water. It was desired to make the concrete 
penetrate between stones driven into the bottom at irregular in- 
tervals, it being impossible under these circumstances to use ordi- 
nary caissons. A square tube of 16in, sides of ordinary planks was 
so arranged that it touched the bottom, while its upper extremity 
rose about 60in. above the surface of the water, being transport- 
able along the length of the work. This tube served to convey the 
concrete to the desired spots. When the tube is being raised care 
must be taken that the upper surface of the concrete does not 
descend below the level of the water. Layers of about 16in. thick- 
ness can be laid without the slightest difficulty by this appliance. 
The entrance of water and consequent saturation of the concrete 
at the commencement of the operation can be B pany by the 
lower orifice of the tube a closed with a board kept in position 
by cords, the tube being let down in a such a manner while being 
filled , that the surface of the concrete is always above the water- 
level. When the lower orifice is near the bottom the cords are 
removed. This system was used with marked success in the con- 
struction of the brid e over the Loire on the line from Blois to 
Romorantin, when each appliance laid about 2000 cubic feet of con- 
crete per day. 
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LOCOMOTIVE BOILER FITTINGS, MANCHESTER EXHIBITION. 
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LOCOMOTIVE BOILER FITTINGS, 


At the Manchester Exhibition, Messrs. Gresham and 
Craven, of that city, show the back of two locomotive 
fire-boxes, with their improved fittings attached. The 
object of these is to reduce the number of valves, &c., 
required to a minimum, and at the same time to bring 
all within easy reach and under the eye of the driver. 
Another object gained is a reduction of the number of holes 
necessary to be drilled into the boiler plates. 

Fig. 1 shows one of these fire-boxes which is fitted with 
Gresham's patent “combination valves.” The valve A consists 
of a double steam valve combined with a back-pressure valve or 
clack box. The purpose of this valve is to supply steam for 
working the injector, which in this case is placed below the foot 
plate in the usual manner; the steam passes through the pipe 
on the right of the valve, the delivery from the injector to the 
boiler being conveyed to the back-pressure valve by passing 
through the pipe on the left. Besides admitting steam to the 
injector, this valve is arranged to supply steam also to the com- 
bination ejector for working the vacuum automatic brake, so 
that in this case three valves are brought together into one 
fixing, requiring only two internal pipes. The steam supply to 
the ejector may be used for other purposes if desired—for 
instance, the working of steam brakes or compressed air pumps. 
To admit steam to the ejector, the driver simply turns the 
spindle full back, and when he desires to put on the injector this 
is done by moving the wheel back again for one turn. Valve B 
is placed on the right-hand side of the fire-box, and is similar in 
construction to valve A, but is only arranged for working the 
injector, the steam valve consequently does not require to be 
double seated. Valve C is another combination, the object of 
which is to supply and regulate the steam for blowing, and also 
for sanding the rails with Holt and Gresham's patent sanding 
apparatus, These fittings can be seen on the engines exhibited 
by the Lancashire and Yorkshire Railway at stand No. 640, and 
ag Manchester, Sheffield, and Lincolnshire Railway at stand 
Vo. 641, 


Fig. 2 shows a novel and very neat arrangement of injectors. 
This is a further development of the valve arrangement already 
described, advantage having been taken of the self-acting 
re-starting injector made by the same firm—which may be fixed 
either above or below the water supply—to combine in one 
fixing the injector and all the cocks and valves necessary for 
feeding the boiler, viz., steam valve, feed or back-pressure valve, 
stop valve, and water-regulating cock. The great advantages 
claimed for this arrangement of injector are:—(1) There are no 
pipes outside the boiler exposed to pressure, and therefore there 
is no danger from burst steam or feed pipes; (2) only one con- 
nection with the boiler is required ; (3) the cones of the injector 
can be removed without breaking any pipe joints for cleaning, 
&c., whilst under pressure. 

Messrs. Gresham and Craven also exhibit the vacuum auto- 
matic continuous brake and passenger communication for 
railway trains, the self-acting re-starting injectors, combination 
vacuum ejectors, water sifters and ejectors, &c., Holt’s patent 
feed-pipe for locomotives, and numerous other specialities. 











KEMPE AND ROWELL’S FOG AND SAFETY 
aa APPARATUS FOR RAILWAY PUR- 
SES, 


vl 


THE invention illustrated may be briefly described. Fig. 1 
represents parts of an ordinary railway, A is a box, B is a cylin- 
drical shaft on which is fixed a crank B outside the line of railway, 
D is the wire attached to the crank, and passes to the signal 
posts E and F, and is connected to the wire of the ordinary 
signal at point G. Fig. 2 represents the box with the lid or 
cover raised, G! is a crank under the hinge of the lid or cover. 
Fig. 3 is the crank with an adjustable weight with the wire 
attached at point I. When the signalman puts the signal at 
“danger” the roller crank G! is forced up under the lid or cover 
and raises the same, as shown on Fig. 2. When the signalman 
puts the signal at “line clear” the crank is pulled over, 
as shown by dotted lines on Fig. 3, and the lid or cover falls to 
the level of the rails. Fig. 4 is the front elevation of an engine 
with a rod, roller wheel and cranks, affixed ; M is the vertical 
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iron rod, N is the roller wheel, O is the box, 0? is the lid or cover 
as raised, P is a horizontal bar revolving in two bearings Q and 
R, 8 isa vertical crank rod, and L is a whistle. Fig. 5 is the 
side elevation of an engine, showing the roller wheel and cranks 
attached, U is the roller wheel, and W is the horizontal rod 
passing into the engine driver’s cab. 

An engine with the vertical rod and roller wheel affixed in 
passing over the box when the signal is at “line clear”’ and the 
lid or cover lying level with the rails produces no sound, but if 
the signal is at “danger,” and the lid or cover raised, the roller 
wheel strikes the lid or cover and opens the whistle, and forces 
the horizontal rod towards the engine driver and continues to 


area of 4062 hectares, and at almost every point where the ore crops 
out along the lines of railway it is gotten by means of open work or 
levels, deep mining being nowhere necessary in erg e : The 
two beds of the East basin give combined an output of 100,000 to 
120,000 t. per hectare. In the immediate vicinity of the blast furnace 
| works of Esch there are, however, as an exception, three beds of 
| oreoneaboveanother, which produce collectively 160,000 to 180,000 t. 
| nl hectare. The — bed, consisting of the so-called red minette, 
| has a thickness of 3 to 3 m.; the middle or grey bed one of 34 to 
| 4m.; and the lower or black bed one of 2 to 34 m. The whole 
| output of average sorts of the ores in 1886 was 2,361,372t. of 
| which quantity 1,198,000 were exported to Belgium, 212,000 to 
Germany, and 38,000 t. to France. The residue of 913,372 added 
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KEMPE AND ROWELL’S FOG AND SAFETY SIGNAL APPARATUS. 


sound until the driver presses the rod back. The indicator and 
ground apparatus are so constructed that whether the engine or 
tender be running first they are equally met and come into 
operation as described. The apparatus has stood the test of the 
last two winters, and can be seen in work at the Wimbledon 
station of the London and South-Western Railway. 








Tue Tron INpustry oF LuxemBurG.—At the summer general 
meeting at Treves, on the 26th ult., of the German Ironmasters’ 
Union, M. Léon Metz, of Esch, gave, ina paper read, some interest- 
ing information concerning the mining and iron industry of 
Luxemburg, which, as many readers of THE ENGINEER are aware, is 
the German equivalent for the Cleveland district in land. It 
appears from this paper that the iron ore beds extend over an 


to 350,000 t., which was imported from Lorraine, were smelted in 
the works of the Luxemburg district. The price of the ores varies 
from 1s, 6d. up to a few shillings a ton. There were 3025 miners 
engaged in getting the ores. Out of 21 blast furnaces 20 were in 
operation during the same year, which _produced 400,644 t. of pig 
iron, consisting of 148,089 t. of forge, 176,599 of basic, and 75,956 
of foundry pig. In seven foundries there were 178 moulders 
employed, K turned out 448t. of hollow ware and 2142t. of 
machinery castings, columns, &c. The steel works of Dudlingen 
produced 40,000 t. of basic steel ingots with 250 workmen. Two 
rolling mills employing 401 workmen produced 40,000 t. of wrought 
iron of varjous sections. Of German cokes 300,000 and of Belgian 
140,000t. were consumed. After the reading of this paper 
M. Sack of Duisburg, read one upon, and _ exhibited a 
model of his newly invented universal rolling mill, with which 
he rolled various sections in lead, to the satisfaction of 
the assembled industrials. 
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RECORDS OF TESTS AS TO THE POWER 
CONSUMED BY VARIOUS MACHINES USED 
IN ROLLER MILLS.' 

By Henry Srwoy, C.E. 


(Continued from page 36.) 

Summarising briefly, the powers taken by the different sections, 
when packing 8} sacks of flour per hour from a medium mixture of 
wheat, we find that the total power absorbed by the entire plant— 
exclusive of the friction of the engine and some shafting outside 
the mill—was 66°3l-horse power. Of this power the break rolls 
took 17‘34-horse power, or 26°15 per cent. of the whole; the 
smooth rolls 22°46-horse power, or 33°87 per cent. ; the scalping 
and dressing machinery 14°28-horse power, or 21°53 per cent. ; ‘the 
purifying machinery 4°66-horse a or 7°02 per cent.; the 
shafting 4*ll-horse power, or 6°19 per cent. ; while the balance, 
3-46-horse power, or 5°22 per cent., was absorbed by the worms 
and elevators, the whole plant on the medium wheat absorbing 
7°8-horse power per sack of flour manufactured. Three-fifths of 
the total power was required on the roller floor, the breaks, as we 
have seen, taking more than one-fourth. This was with the rolls 
in good condition. During the earlier part of the trials, however, 
some of the rolls were dull and required refluting. A comparison 
of the relative powers taken by them when blunt and when in 
proper order for working is very striking. Not taking into account 
the power required to drive the empty rolls, which was the same 
in both cases, the fourth break, in a six-break plant, took with the 
blunt roll 6°8-horse power of pressure, while with the sharp roll it 
took only 2°9-horse power ; the fifth break roll (not quite so blunt 
3°22-horse power, 2°45-horse power ; the sixth break rol 
blunt 3-horse power, sharp 0°77-horse power ; or the three breaks 
took in the aggregate when blunt over 100 per cent. more pres- 
sure than they did when fairly sharp. When it is remembered 
that the expenditure of this increased pressure Sn in 

roducing heat, injured bearings, and general discomfort, it will 
™ seen how very important a matter is the “my of the break 
rolls sharp and in good condition for working. But it is not only 
in the waste of power, but more especially in the injury to the 
material that rounded corrugations are most injurious. The 
smooth rolls took one-third of the whole power. Deducting the 
friction of the rolls when empty, the power absorbed in pressure 
was only 14‘94-horse power, or almost exactly the same as the 
pressure on the breaks; this will probably thought extra- 
ordinary, but it is not so, it is simply the result of careful grinding. 
One of the most widely prevalent fallacies in connection with flour 
manufacture is that it is easy to grind properly with smooth rolls. 
There is nothing in practical roller milling that requires half as 
much skill and judgment ; and a really good grinder is rarely to 
be met with. it is not difficult to granulate, to purify, or to dress 
properly, if the miller is provided with the right machines, and has 
the proper system ; but to grind on the smooth rolls, so that the 
work is done at its very best, requires more skill than the average 
practical miller possesses, and as a consequence rolls sweat, 
journals wear out, gear make a noise, and power is wasted. 
perly constructed smooth roller mills, properly set, will grind the 
middlings from any wheat, hard or soft, without sweating ; and an 
exhaust to a smooth roller mill is never necessary, except to take 
away the troublesome effects of bad work. Too much pres- 
sure, badly fitted or too light scrapers, or uneven setting, are the 
most eal causes of wasted power. To give an instance of over- 
pressure :—A roller miil with a certain feeder was set too closely, 
that is, after the material was properly ground, more pressure was 
put upon it. After a few minutes the machine began to sweat, 
and gradually, through some of the material sticking to the roll, the 
work became higher ; another increase of pressure followed, and 
eventually the roll was indicated, showing 6°19-horse-power was 
being absorbed. The pressure was then reduced, the roll cleaned 
itself, the sweating gradually disappeared, and the material was 
ground fully as before, the power required was only 2°87-horse- 
power, or less than one-half. The roller flour has supplied the 


absorbed by the breaks was very interesting, and although, as he 
had already remarked, all statistics should be taken with a grain of 
salt, these figures might be approximately true. The difference in 
the power consumed by empty and full machines was put by Mr. 
Simon at about one-half, which seemed too large except in the case 
of centrifugals, which required more power when empty than 
other machines. The difference between reels and centrifugals, 
pointed out in this paper, could hardly be so great loaded as when 
empty. The weight in the centrifugal when loaded was the point. 
The ndeeteans in ap ye | machines was patent to all, both 
in regard to quantity and quality of work. He had had three 
plants erected, and he had, therefore, been able to make a com- 
parison with the same wheat, and under the same conditions. By 
this he had found the great advantage of plenty of surface on the 
rolls. The comparison between gearing and belting was certainly 
in favour of the former; it was very fallacious to depend upon 
belting for the differential speed, the belts were so liable to si ip, 
and could not be kept tight enough ; hence they varied so much, 
which led to irregular work. e principal virtue of the belt 
drive seemed to be its silentness. With a slow and fast roll driven 
separately, the action of the fast on the slow roll was a holding 
back, not a drive : thus the effect was more like a braxe than any- 
thing else. This he had discovered years ago, by finding the cogs 
worn on the wrong side. Mr. Simon's information about the power 
consumed by frosted wheat was, perhaps, not very valuable, 
because they so very seldom had occasion to use frosted wheat. 
It would have been much more valuable if the comparison had 
been between hard and soft wheat. With regard to worms, he 
never used them where he could put a conveyor, because the 
action of a worm on the wheat was like a scourer ; therefore it 
must absorb much a. This applied in the same degree to 
worms conveying middlings, flour, kc. Thus, if I ag ww: he always 
used conveyors or bands. This was shown by Mr. Simon's figures 
of the power used by the elevators and conveyors. The com- 

rison of power absorbed by blunt and sharp rolls was most 
important ; in one case they were told it was not much more than 
30 per cent. when sharp compared to when the rolls were blunt. 
This showed how necessary it was to kcep their rolls sharp in the 
flutes. The comparison between a well oiled and a badly oiled mill 
was drawn, perhaps, rather fine, but it was eae very important 
to keep their machinery well lubricated ; those who had tricycles 
would know this from experience. Mr. Taylor coneluded by 
thanking Mr. Simon for his interesting paper, and inviting a free 
discussion on it. 

Mr. R. Appleton, Stockton, said in all the belt and gear question 
he agreed with the author of the paper. He would however, like 
to ask Mr. Stringer about the great difference in the power con- 
sumed by a well oiled and fairly oiled mill—between the hand 
oiling, in fact, and the needle lubricator. He asked how they 
were to save the great waste attendant upon hand oiling. 

Mr. G. Shackleton, Dublin, spoke of the use of creepers in Irish 
mills, which took much less power than worms. 

Mr. F. Davis—Marriage, Neave, and Co.—said that three years ago 
in Liverpool experiments were carried out with conveyors and 
screws, and bands were found to be much the best in point of power 
absorbed. He also confirmed Mr. Taylor in the —— of gear 
over belts. Mr. Stringer himself had persuaded the speaker to try 
the -driven roil, and he had found by comparison in his own 
mill that the belt-driven mill gave trouble, but the gear none; nor 
was there any noise in the latter mill because there was no vibration, 
the machine being so well built. 

Mr. Higginbottom, Liverpool, said that continuous lubrication 
took half the power of intermittent lubrication; the trouble, 
however, was to get continuous lubrication. The needle, he thought, 
was the best so far known in the market. Mr. Simon's r he 
considered good, but not conclusive. It was very difficult indeed 
to get at the exact amount of power absorbed in a mill. His 
opinion was that no really first-class all roller plant, working on the 
gradual reduction system, could be worked at 10 indicated horse- 
power per hour per sack, including wheat cleaning, friction of 


engine, &c. Continuing his remarks, Mr. Higginbottom said there 
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material for most of this paper, rincipally because the power con- 
sumed on it is so much under the control of the miller. All the 
rest of the machinery of the mill took only 26-49-horse-power in 
an 84-sack plant, so that the importance of attention to the rollers 
is self-evident, if power is to be saved in a roller mill. One of the 
most striking and instructive facts demonstrated during the trials 
was the ount importance of having all bearings sufficiently 
and continually lubricated. The mill was titted throughout with self- 
acting needle lubricators, all of which were in good working order. 
Twice every twelve hours in addition gearing was greased, and 
all the main bearings oiled by hand, so that the mill as a whole was 
exceptionally well lubricated. Indications taken of the entire 
plant, with engine and intermediate shafting, while doing 9°65 sacks 
of flour per hour, and while the oiling was thus carefully attended 
to showed 90-horse power. A special oiling of every journal by 
means of ordinary oil cans followed, and another set of indica- 
tions showed that only 83°6-horse power was being absorbed, 
which was a saving of 7 per cent. This saving, I repeat, was 
on an already exceptionally well-oiled mill. Indications of 
bi wholly dependent for their oiling on the needle lubri- 
cators were taken when the machines had been but a short 
time running after standing still for three days. These were com- 
pared with indications of the same machines after being, or rather 
while being, thoroughly lubricated by hand; the better oiling 
showed a saving of 21 per cent. of the horse-power required to 
drive them. Another set of indications showed that machines not 
fitted with automatic lubricators took, on the average, 10 per cent. 
more horse-power half an hour after oiling than was requi 
when the indications were taken during the process of oiling. I 
think I cannot better conclude this paper than by giving my 
earnest advice to every miller to take care that his roller mill is not 
taking too much power. Throughout the series of trials the one 
broad fact was everywhere apparent, that the amount of power 
that was being absorbed was a very good indication of the work 
that was being done ; indeed, if the power required to drive the 
empty machinery is deducted, it is a really reliable basis on which 
to judge of the system of manufacture. All other things being 
equal, the miller who turns out his flour with the least power is 
doing the best work, and I will go further and say that, all other 
things being equal, the miller who takes the greatest power is doing 
the worst work. After the machinery is driven, the whole power 
absorbed is used in the separation of the inside of the berry from 
the outside, and the system that takes least power is that which 
separates it in the gentlest and tenderest manner. The inside of 
any properly prepared wheat berry is easily reduced to sizes 
smaller than that of the skin which covers it, and with an ordinary 
medium mixture of properly prepared wheat the power required to 
reduce the inside to flour is very small indeed. Te is the skin, the 
strawy, woody covering, that is hard to grind; and when once 
reduced, it can never afterwards be entirely rejected, and the miller 
in his endeavours to do so wastes more power and further injures his 
quality 7 re-rolling his granular fiour in order to try and get it 
smaller than the branny particles that he had cut up and mixed 
with it. Let him remember that “ prevention is better than cure,” 
and that the using of excessive power not only increases the cost 
of production, but injures also the quality of the flour he 
manufactures. 

Mr. Seth Taylor remarked that Mr. Simon in his paper had said 
that an 8}-sack plant took a gross total power of 74 to 8-horse- 
power persack perbour. This seemed very low, and would probabl 
depend on the conditions under which the wheat was > 
whether it was native or foreign, hard or soft wheat. Even in 
stone mills 50 per cent. difference in power could be found some- 
times. It was also possible in comparing large and small plants 
that there would be some difference in favour of small plants, 
where so many connections are not necessary. © power 








1 Paper read at the Millers’ Convention 








bea iderable of lation with 

to this point, and it was time that a common-sense view should be 
taken of the matter. To his mind the whole affair resolved itself 
into the question :— What is the t of indicated horse-power 
which should be allowed for making one sack of 2801b. per hour? 
Now, before anyone could answer this question, it would be 
necessary to ask: What quality of flour did they want? It was a 
fact that the better they wished to have the quality of the flour the 
more processes and the more machinery they would require. Ifa 
miller could satisfy his customers with a low quality of flour, he 
would find that a gradual reduction mill, containing a small number 
of pr and hines, and taking a low amount of power, would 
be sufficient. If, on the contrary, he wished to make the highest 
possible quality of flour out of the wheat he was using, then he 
would be compelled to adopt many pr and hines, and he 
would find that the power required, and the quality of flour 
produced, would go up in exact proportion to the number of 
processes and the quantity of machinery used. Long surfaces in 
rolls gave better work, undeniably, than a restricted surface. With 
regard to the total power consumed, he would ask how much was 
the total power, including the power required for wheat cleaning, 
and including friction of engine and shafting throughout? With 
respect to the belt and gear question, he had begun by using gear, 
then he tried belts, and finally reverted to gear; he found that 
machine-moulded gear gave the best results.: 

Mr. W. Mallett, jun.—Exeter—said that Mr. Simon had erected 
a 4-sack plant for him, and he was sure that it only absorbed 74- 
horse power per sack per hour, with ordinary oiling, and if they 
could deluge the bearings they might reduce it to 7-horse power. 
The building, he added, was specially erected for the plant. 

Mr. H. Simon remarked that Sir W. Armstrong, before buildi 
the Liverpool grain warehouses, made exhaustive trials of ban 
and worm conveyors, the results of which were published in the 
transactions of the Institution of Civil Engineers. 

Mr. Stringer, replying to the whole discussion, said that with 
large and smal! plants it was rather difficult to decide which 
would take the least comparative power. Theoretically the larger 
should take the least amount of power, but it would have to be 
well managed. The average miller was, unfortunately, not able to 
well manage a very large dey. therefore large plants were fre- 
quently not so well attended to as small ones, and consequently 
lost that po em If the average power of small plants were 
taken it would, he believed, show less indicated horse-power 
absorbed than for larger plants. Many of the smaller plants 
erected by Mr. Simon kad been tested. Mr. Mallett’s, of 
Exeter, was perhaps the best, probably absorbing about 7-horse 
power per sack per hour. In a mill in Winchester, with a 4-sack 
plant, on a very complete system, having eight sets of rolls, seven 
centrifugals five reels, four‘purifiers, &c.—in fact, a first-class 4-sack 
plant—very careful dynamometrical tests were taken by Mr. Rich, 
the well-known engineer, and two sacks per hour had been made 
on that plant with the expenditure of 184-horse power indicated, 
and 44 sacks with 274 indicated horse-power. Perhaps the 
smallest amount of power used in a large plant reliably tested 
which he knew was that of Mr. Leetham’s, of York, where 264 
sacks of flour per hour was made with 239 indicated horse-power, 
including wheat cleaning and all necessary tackle. This showed 
an average of 9 indicated horse-power per sack per hour, thus 
averaging the same as in some smaller mil On the question of 
hard and soft wheat, if hard instead of frosty wheat had been 
tested, it would not have differed much, especially in the reduc- 
tions of rpaes f therefore they might assume hard wheat 
instead of in the trials referred to. Coming to the ques- 
tion of worms v. creepers, he said that there was no doubt that a 
conveyor took much less power t' a worm. It was, indeed a 
very surprising thing that it was cheaper in power to elevate the 
grain and let it fall by age | than to worm it. In fact, 100 
sacks of wheat could elevated 400ft. at one-third less 
power than if it were wormed. Elevators, indeed, took 














wonderfully little power, as was very conclusively proved by 
the trials at the kdale Mill. He also quite endorsed Mr, 
Davis in his opinion about the band, horizontally driven, taking 
so little power. In answer to Mr, Appleton, he said it was 
difficult to solve the question how, with hand oiling, the waste 
could be prevented, but it might be made practical by-and-bye to 
run bearings always in oil. On the subject of discs versus rolls he 
could not say anything at that meeting, because it would be unfair 
to take advantage of other engineers by his position there. He 
had had no experience with grease, but did not think it as good as 
oil lubrication. Answering Mr. Higginbottom, he said that the 
power absorbed by the engine was 13 indicated horse-power per 
sack ao hour, which indeed represented the friction of the engine, 
and this would have to be added to his figures if they required 
the total horse-power. He had instanced one mill of 9-horse power 
r sack, viz, Mr. H, Leetham’s, of York, than which he knew no 
tter. Smooth rolls with increased surface were very useful, and 
saved a lot of power, but beyond the correct point much waste of 
wer ensued, Messrs, Ballantyne’s mill in Limerick absorbed 
2-horse power per sack on the old system; now, with five sets of 
32in. rolls, and the n purifiers and centrifugals, it turned 
out the same quantity with 9-horse power, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE quarterly meetings in Wolverhampton yesterday, and in Bir- 
mingham to-day—Thursday—were largely attended. e tone of 
the gatherings realised the brij-hter anticipations which had been 
formed of them, and they established a basis which will probably 
favour a development of the germs of revival which have lately 
become conspicuous, 

The standard quotations were unaltered, but they were unyield- 
ing, a contrast which in some respects compared with the quota- 
tions of last quarter day. The Earl of Dudley's bars were 
re-declared at £7 12s. 6d. for ordinary qualities, £9 for single 
best, £9 10s. for double best, and £12 10s. for treble best. His 
lordship's strip, hoop, and angle iron were quoted £8 2s. 6d. for 
ordinary qualities, £9 10s. for single best, £11 for double best, and 
£13 for treble best. Rivet and tee iron were quoted £10 for single 
best, £11 10s. for double best, and £13 10s. for treble best. 

The other marked-bar houses also re-declared the £7 standard 
which has prevailed since April of last year, with sheets and plates 
30s. per ton additional, Second quality bars rolled by the same 
firms were £6, and in the case of the ‘‘ Mitre” brand, £5 15s. The 
quotations of the second-branded iron, which quality occupies a 
more important position on the market, are in some measure sup- 
planting the prices of marked bars as a ruling standard. 

Messrs, John Bradley and Co. occupy an exceptional position 
that they still price all bars above gin. at £9 10s.; hoops they quote 
£8 10s., which is 20s. above the standard of the market ; and sheets 
and plates, £10, which is 30s. advance upon other best mak .s. 
Rounds and squares up to gin. are quoted £8, a rise upon vther 
firms of 20s. per ton. The New British Iron Company quotes :— 
Slit rods, £6 for Corn ves ; £7 C.G.C. brand ; £7 10s. Lion ; 
£9 best Lion ; and £11 10s. best charcoal. Steel rods are £8 and 
iron horseshoe rods, £6 10s., £7 10s., and £9, according to quality. 
Hoops the company quotes £7, £8, and £9 10s, Steel hoops are 
£8 10s., and best charcoal, £8. 

The list of John Bagnalland Sons is:—Bar lin. to 6in., £7 ; 64in. 
to Yin. flat bars, and 4}in., £8 10s. ; 4gin. to 4jin., £9; 4gin. and 
5in., £9 10s, As to rounds, only the large sizes are :—5 in, and 
5tin., £10 ; 5gin. to 5hin., £10 10s. ; 5gin. to 5jfin., £11 ; Sgin. and 
6in., £11 10s.; 6}iu. to 64in., £12 10s. Hoops and angles are 
quoted at £7 10s., and rivet iron at £8 10s. to £9 10s., according 
to quality. Sheet quotations are :—20 gauge, £8 10s, ; 24 gauge, 
£10; and 27 gauge, £11 10s. ; but these quotations are hardly 
more than nominal. Boiler plates are £8 1ds., £9 10s., £10 10s. 
and £11 10s., according to quality. 

Marked bars are in slow request, and only a few firms show much 
activity. Messrs. Noah Waker and Sons, whose principal occupies 
the position of chairman to the trade, are particularly active. In 
addition to good Australian orders they are receiving larger lines 
from South America and the Cape. Staffordshire is now experi- 
encing the benefit of the improved position of these markets 
through the higher prices which are now being realised for wool. 
The home demand for marked bars is exceptionally quiet. Messrs, 
Hingley’s works are running about three-fourths time, which i 
about all that the ponent thet weather will permit of the men 
working. 

There is a quiet demand for and qualities of 
bars and hoops, but those establishments who have a good colonial 
connection are in a fair position. Prices of such iron are influenced 
by the rise in pigs, and are proof against any d for a con- 

i Medium quality bars remain at £5 10s., with common at 








cession. 
£5, and hurdle sorts ranging down occasionally to £4 17s. 6d. 
Hoops are about £5 for common sorts, and bedstead strip £5 to £7. 
Gas tube and nail strips are in fair call, more especially the latter, 
for local consumption. The price of gas strip is £4 17s, 6d. to £5 
for narrow sizes, 

The demand for black sheets has largely improved during the 
past few weeks, so much so that some makers at the quarterly 
meetings declared that their order books present a better appear- 
ance than at any time for two years past. A good feature of the 
improvement is that inquiries are running with more freedom upon 
large lots. Prices have strengthened, and makers generally are 
demanding 2s. 6d. to 5s. per tonadvance. This is possibly because 
of the limited supply upon the market, consequent upon the late 
closing of some of the sheet mills. Doubles are quoted by firms 
who are well pew at £6 5s., and lattens, £7. Other firms, how- 
ever, will still accept £6 to £6 2s, 6d. for doubles, and £6 17s. 6d. 
for — Merchant singles are sometimes to be had at £5 17s. 6d. 
per ton 

More disposition is being shown to negotiate in pigs by thcse 
consumers who have not previously covered themselves, arte 
cularly as many of the Derbyshire and Northampton makers bein 
fully sold forward, the supply upon the market is limited. Some 
purchasers are this week desiring to place lots of from 500 to 1000 
tons in a line in addition to their earlier purchases, but in order to 
do this they have to pay advanced rates. Prices were to-day~- 
aa ae strong. Derbyshire pigs vary in quotation from 
37s. to 37s. 6d. and on to 38s., and Northamptons from 36s. to 37s., 
both delivered to consumers’ works. Lincolnshires are in some 
few cases procurable at 40s. at stations, but the general quotation 
is 41s, to 41s. 6d. The No. 3. brand of hematites of the Tre- 
degar Company was priced to-day at 52s. 6d., and 43s. 6d. for 
second qualities ; 55s. was demanded for the Ulverston—West 
Cumberland—brand. Some West Coast brands were as high as 
57s. 6d. delivered. 

A better tone was likewise observable in local pigs. Some 
makers have their books well filled. The brands of the Spring 
Vale Company were quoted at the following figures:—Common 
iron, 30s.; B.F.M., 37s. 6d.; and hydrates, ‘Abs, But little busi- 
ness is being done in best local pi Cold blast all-mines sustain 
the quotation of 75s., and hot blast qualities 50s. to 52s. 6d. Some 
8 — cinder pigs are in actual business 28s. 6d. upwards 
per ton 

The Galvanisers’ Association met in Birmingham to-day and 
advanced prices 10s. because of the increased price of sheet iron 
and spelter, and the enlarged demand. Prices now become £10 5s, 
for twenty-four gauge, delivered Liverpool. Local steel makers 
reported an in sale, and many of them declined orders. 

Inquiries for steel are still being expressed with much freedom 
The demand on Birmingham ’Change was most encouraging. Th 
further 

con 


local works are fully employed, and production is bei 
increased by the starting to-day of the new open-hearth 


























JuLy 15, 1887. 





THE ENGINEER. 





59 












verter which has been building at the works of the Staffordshire 
Steel and Ingot Iron Company, Bilston. Quotations for basic steel 
of local make are this week: Blooms and billets, £5; bars and 
angles, £5 5s.; channel sections, £6 5s. to £6 7s. 6d. ; er and 
tank plates, £6 15s. to £7.; and best boiler plates, £7 5s, Welsh 
and other imported steel competes very severely with Staffordshire 
steel. Ingots from Wales are procurable at £4, blooms at £4 10s., 
billets at £4 10s. to £4 12s, 6d., and tin bars and plating bars at 
£5, all delivered. 

The cable and anchor rs report that trade at present is 
only quiet. With the shipping business in its present inactive 
state, nothing more could be expected. 

According to the Government returns the class of exports in 
which this district is more materially interested—iron and steel— 
were larger in June by 40,052 tons in quantity, and 5 per cent. in 


value, than in the corresponding month of year. In the six 
months’ jing the excess was 056 tons in quantity, and 10 per 
cent. in value, The largest ratio of increase been in railroad 


iron. There is an increase of about 17 per cent. in the value of the 
month’s exports of bar and angle and in 20 per cent. 
Old iron has advanced 4 per cent., steel unwrought 50 per cent., 
and tin unwrought 12 per cent, 

The following table succinctly shows the direction in which the 
improvement has appeared :— 


Month of June. 
1886, 1887. 

Pigand puddled .. .. .. «. .. £254,000 . £264,101 
Bar, ‘ll era == 
Rai “Oeste RC 
na be) cen cee 50, 8086. Fee 43,774 .. .. 54,250 
Telegraphic ditto .. .. .. .. «. 198,024 18,870 
Cast and wrought .. 315,396 826,546 
Hoops, sheets, &c. .. 295,622 289,222 
Old iroa se ee 19,159 56,242 
Steel, unw: MB as es os 6e ok) 14, 

Tin, unwrought ..0 .. .. «so 47,235 182 
Tin-plates ..  # .. 588,950 416,820 
Machinery... .. .. .. 604,704 .. 685,821 
Steam engines.. .. .. $17,055 .. 247,757 


In the heavy hardware trades of Birmingham there are some 
considerable orders under execution for India, Australia, and South 
America, which will keep the manufacturers concerned steadily 
going for some weeks to come. The Cape trade has shown con- 
siderable animation of late, and the improvement continues, more 
yarticularly as rds railway material and machinery. ‘For 
India, Burmah, and China, also, railway material and machinery 
are in g request. Continental requirements for some time past 
have been much under the average for general hardware, but 
machinery is still going in considerable quantities to all the prin- 
cipal European markets, and the United States orders for machinery 
have increased very considerably of late. 

Two colliery accidents occurred on Tuesday night, one at the 
prengy - toe oe Chesterton, North Staffordshire, and the other at 
the Hams Colliery, West Bromwich. At Chesterton, the 
brickwork of a downcast shaft fell and sto; the ventilation of 
the mine, thus placing the lives of about men in peril. They 
were, however, got safely to bank. Two miners at the Hamstead 
Colliery were overwhelmed by a fall of coal, and on being extricated 
one of them succumbed to his injuries. 

The gas question at Wolverhampton has assumed a peculiar 
phase. The town is supplied by a private company, but as their 
price of 2s, 6d. per 1000 cubic feet, which they are resolute in 
refusing to abate, compares unfavourably with the ls. per 1000 
pron | by Birmingham to Wednesbury, the Wolverhampton 
Corporation are making preliminary negotiations with a view to 
— — with gas by Birmingham under the same terms with 
whi ednesbury is now being treated. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester. —With the exception that an occasional little out- 
burst of buying helps to relieve the monotony of the persistent 
depression which has been the prevailing characteristic of the iron 
trade of this district for so long past, it can scarcely be said that 
there is any really material change to report. Last week there 
was a moderate amount of buying going on in pig —_, with also 
more business stirring in finished iron, but the limited wants of 
consumers are very speedily satisfied, and the market quickly 
relapses again into its normally stagnant condition. The only 
satisfactory feature is that prices seem to have got on to a fairly 
steady basis, and if they do not show any appreciable advance 
they do not get any lower. Both in common pig iron and hema- 
tites makers appear to be firm at current rates, and in some 
instances do not seem disposed to tale quite such low figures as 
poy | have been doing recently. The same may be said with regard 
to finished iron, which is now being held more closely to what in 
some measure have only been nominally quoted rates. If this posi- 
tion can be maintained, it may, of course, be made the starting 
point for some upward movement directly that any real improve- 
ment manifests itself, but the necessary improvement in trade is 
still wanting. 

There was only a peeteetity nteneet and very dull iron market 
at Manchester on Tuesday. e little extra buying which took 
place last week was not followed up, and there was only a very 
small inquiry generally. Any actual business there was doing was 
for the most part confined to small odd lots, which are generally 
to be picked up in the market, but which have really little or no 
connection with what may be termed the staple requirements for 
ordinary consumption. Although there is some underselling in 
pig iron, prices, so far as makers are concerned were generally 
steady. cashire makers still hold to about 38s. 6d. for forge 
and 39s, 6d. for foundry, less 2}, as their list rates for 
delivery equal to Manchester, and although in the face 
of the much lower prices at which some of the district brands 
can be got, they are quite out of the market, they show no disposi- 
tion to give way to any material extent. They would probably be 
prepared to entertain offers at about 6d. per ton under their quoted 
rates, but this does not meet the views of buyers, and the result is 
that in the + gs market local makers are at present selling little or 
nothing. or Lincolnshire iron the average res are about 
36s. 6d. for forge, and 37s. to 37s, 6d. for foundry, less 24, delivered 
equal to Manchester; but even at these low prices business is diffi- 
cult. In outside brands offering here, there is some underquoting 
by merchants, but not to any great extent, and makers’ prices 
remain firm, 43s. 4d., net cash, being still the minimum quoted price 
for named foundry brands of Middlesbrough delivered equal 
to Manchester. 

The leading hematite makers are also very firm at the full prices 
which have recently been rt except that merchants here 
and there —- be di to k an order at a lower figure, 
53s. to 53s. 6d., less 24, represents the current market price for 
good No. 3 foundry qualities, delivered into the Manchester district. 

In the manufactured iron trade, although there is no really very 
appreciable actual improvement, a steadier tone is being maintained 
in B gene partly as the result of some increased buying recently, 
and partly owing to a restricted output consequent upon regu 
operations at the forges having been interfered with recently by the 
hot weather. For delivery into the Manchester district, £4 17s. 6d. 
per ton is now the minimum quoted price for bar, with makers in 
some instances holding for & per ton; hoops, ; and sheets 
£6 = for local, to £6 10s, per ton for good South Staffordshire 
qualities, 

In the condition of the engineering trades there is still no ve 
material ¢’ to report; alth as I have previously stated, 
there seems to be more inquiry sti this does not develope into 
any really appreciable improvement in the ral condition of 
trade, and the excessively low prices at which any work that is to 
be continues to be sought , are only too plainly an evidence 
of the keen struggle which many engineering concerns are carrying 











on simply to keep their shops going. Boilermakers are being k 
busy with work A hand, whilst machine tool makers pe Fag 
most cases, being fairly employed ; but, outside these branches, 
slackness in trade is the general complaint. 

The Bolton strike, which has now entered upon the tenth week, 
seems to be as far off as ever from any prospect of settlement ; on 
neither side is there any sign of compromise or giving way, and the 
men are continuing their policy of organised intimidation to pre- 
vent the — obtaining workmen from other towns. But for 
this the employers would have no difficulty in at once filling their 
shops with men willing to work on their terms, and as it is 
scarcely to be expected they will submit to be terrorised over in 
this fashion, but will be resolute in obtaining men to fill the places 
of those who have gone out on strike, the authorities have wisely 
and very properly retained the services of the extra police force 
and the military to prevent a repetition of the disgraceful riots by 
which a fortnight ago it was sought to intimidate workmen from 
coming into the town. 

A meeting of the local reception committee, which has been 
appointed in connection with the forthcoming visit of the Iron and 
Steel Institute to Manchester, was held in the Town Hall on Tues- 
day, Mr. John Craven presiding, and Mr. Daniel Adamson, the 
president, and Mr. J. S. Jeans, the secretary of the Institute, being 
present. The chief business was the drawing up of a draught a 
gramme for the autumn —— in Manchester on the 14th, 15th, 
and 16th September, and the following provisional arrangements 
were made:—The meetings are to be held in Owen’s College, 
and on the first day, Wednesday, the 14th, there will be a rece 
tion by the Mayor of Manchester and the Chancellor of the 
University, to be followed by the ee Sees in the after- 
noon the members will pay a visit to the Royal Jubilee Exhibition, 
and in the one the Mayor will receive the members at a con- 
versazione in the Town Hall. Thursday, 15th: The meeting will 
be resumed in the morning at Owen’s College for the reading and 
discussion of papers; in the afternoon there will be excursions to 
Messrs. Robinson’s engineering works at Rochdale, and to Messrs. 
Platt Brothers’ works at Oldham, and in the evening the annual 
dinner will be held at the Manchester Town Hall. Friday, 16th: 
The reading and discussion of papers will be resumed at Owen's 
College ; in the afternoon the members will be invited by the presi- 
dent to a garden party at the Towers, ria yo as and in the even- 
ing there will be a reception at the Royal Jubilee Exhibition by 
the executive committee of the Exhibition. On Saturday, the 
17th, an excursion will probably be arranged to Haddon Hall and 
Chatsworth. 

What seems to have been a want of due consideration for the 
legitimate requirements and comforts of the attendants, coupled 
with perhaps a little too high-handed officialism in dealing with 
uny complaints that might be made, has led to some very unplea- 
sant friction between the managing staff of the Manchester Exhi- 
bition and the exhibitors in the machinery section, which for a time 
assumed so serious an aspect that for several days a large propor- 
tion of the attendants were actually on strike, and the machinery 
in motion section practically at a standstill. One of the main 
grievances has been that, while the attendants have been denied 
the privilege, which has been accorded to the working staff of the 
Exhibition, of obtaining food and refreshments in the building at 
a reduced tariff, no accommodation has been provided so as to 
enable them to get the meals they may bring with them in comfort, 
and in addition they have been compelled to pay the full 
charges for the use of the lavatories. These grievances have been 
submitted to the executive committee, and I understand they have 
under consideration the provision of a special building for the use 
of the attendants, whilst one or two other concessions have been 
made which, it is hoped, will restore harmony. Following closely 
upon these proceedings, the general manager has issued a circular 
to the exhibitors, in which he states that he is instructed by the 
executive committee to call their attention to the conditions with 
regard to sales contained in the letters of allotment, and to notify 
that they must be complied with. He is also further instructed to 
take immediate steps to close any exhibit when the conditions im- 
posed by the committee and accepted by the exhibitors are not 
observed, and he trusts that exhibitors will cordially meet the views 
of the executive committee, and thus prevent any unpleasantness 
which might otherwise arise. 

The Manchester Ship Canal scheme may now be said to have 
surmounted the main difficulty which has hitherto stood in the way 
of its successful accomplishment. The practicability of the scheme 
from an engineering point of view has never been seriously ques- 
tioned, but the financial portion of the project has been regarded with 
considerable doubt. The raising of the requisite capital seems now, 
however, to be practically assured ; this week the requisite deposit on 
£3,000,000 ordinary share capital, to enable the issue of £4,000,000 
preference shares, sanctioned by the special Act of Parliament, 
which received the Royal Assent on Tuesday, has been paid into 
the company’s bank, and every confidence is felt in the preference 
share capital being forthcoming. 

In the coal trade the demand for ali descriptions of fuel con- 
tinues extremely dull,and pits are not working more than an ave! 
of three to four days a week, with heavy stocks accumulating in 
some instances out of even this restricted output. With stocks 
being forced for immediate sale, prices are weak and very +e" 
and can only be quoted approximately at about 8s. to 8s. 6d. for 
best coals ; 6s. 6d. to 7s., seconds ; to 5s. 6d., common coal ; 
4s. 3d. to 4s. 9d., burgy ; 3s. 6d. to 3s. 9d., best slack ; and 2s, 6d. 
to 3s. per ton for common sorts at the pit mouth. 

Barrow.—All the attention of business people and others has 
been centred this week in the celebration of the Queen’s Jubilee 
and the opening of the new town hall on the 4th inst. by the 
Marquis of Hartington, who is chairman of the three large Barrow 
companies. e new town hall is a fine, imposing Gothic building, 
with central tower 170ft. high, and is built in red sandstone. It 
embraces the official or municipal department in one wing and the 
free library and civic department in the other. It has cost upwards 
of £50,000, and is the finest building in the town. Mr. W. H. Lynn, 
of Belfast, is the hitect. The d d for pig iron is firmer 
and stronger than it has been, and there is not only a fuller 
business doing, but a disposition to increase the trade on the part 
both of home and foreign consumers who are more readily paying 
quotation prices. There is a trade, especially in tae 
on the part of steel makers and 





iron, which is in full deman 
others, and it is noticeable that hematite iron of ordinary quality 
is selling well for general pu The price at which iron is 


chai hands is steady at 45s. 6d. per ton for Bessemer of No. 1, 
2, and 3 qualities mixed, and 44s, 6d. for No. 3 forge and foundry 
iron net. Sales in special cases have been made at from 44s. 3d. to 
45s. per ton, and the trade doing is chiefly at the latter figure and 
upwards. The foreign demand, save that from America, is very steady, 
and on home account there is a very good tone. The business doing 
in steel is on the i , and lly in the rail trade is there a 
ne prospect, for not only are makers well sold forward, and are 

usy at the moment, but they are in receipt of inquiries which show 
that the trade is growing in bulk, and the requirements of cus 
tomers, both home and foreign, will, during the present year, and 
a considerable part of next year, be very great. Rails are quoted 
still at £4 3s. per ton net, f.o.b., for heavy sections, but it is 
probable before the month is out that this price will increase to 
£4 5s. per ton. Other descriptions of steel are also in considerable 
coq. Thereisa good business doing in barsand billets, and makers 
hold large orders for these classes of goods. There is also a fair 
business doing in shipbuilding qualities of steel, but not so much 
on local as on ral account, although the hope and belief has 
been expressed that good orders were on the point of acceptance 
by local shipbuilding firms which would have revived that industry 
in Barrow, while at the same time affording employment to an 
important branch in the steel trade. There is not much doing in 
blooms in the steel trade. This district is not well adapted for 
this trade, as it is more profitable to produce the finished article, 
Iron ore finds a et at from 8s. 6d. to 11s, per ton net at 
mines, Coal coke remain steady, and there is a good demand, 





There is also a good trade doing in shipping, particularly in metal 
exports, 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE Sheffield Waterworks Com , at a special meeting of the 
ay em held last Monday, decided. to accept the terms offered 

y the yg amen for the purchase of their undertaking. The 
Bill, it is hoped, will now come before the House of Commons 
Committee as an unopposed measure, and may speedily pass into 
law. Millowners, large manufacturers, and others have had to be 
negotiated with for the abandonment of their opposition. This 
has been successfully done in every instance except the Duke of 
Norfolk, whose hostility, it is anticipated, will be arranged satis- 
factorily after interview. The purchase price to be paid by the 
Corporation is something equivalent to £2,220,000; others reckon 
it £100,000 less, The immediate effect has been to send up the 
original shares, which have long been at a discount, from £60 to 
close on par—99}4. A good deal of successful speculation has been 
indulged in over the transaction. 

Public sewers, even on the most ig ape system, have the 
disadvantage of noxious discharges at the grati or hol 
This is more especially felt in the higher of the town, and par- 
ticularly in hot weather. Dr. Sinclair White, the Medical Officer of 
Health, with the Yan of the Health Committee, is making an ex- 

rimental trial of a plan for flushing and deodorising the sewers 
in the a — of the town. The system is one which has been 
tried on the Continent and in several English towns. It consists 
in flushing short lengths of sewer with water mingled with a 
deodorising fluid. The deodoriser adopted is soluble phenyl, about 
two-thirds of a gallon being added to a cart-load (or 350 gallons) of 
water. By means of a short length of hose-piping and a lever, the 
whole of the 250 gallons is discharged down one of the manholes in 
a second or two, thus creating a rush down the sewer sufficient, it 
is thought, to remove accumulations of soil, while the deodoriser 
destroys the offensive effluvium. The limited trial which has 
already taken place has been sufficient to encourage further experi- 
ments. 

A very singular incident occurred on the Manchester, Sheffield, 
and Lincolnshire Railway on Thursday. At Oughtibridge, a few 
miles from Sheffield, the down distant signal east of the station 
was observed to be swarming with bees near the top of the post 
round the outside casing of the lamp. The officials were unable to 
light the signal, and had, in consequence, to do their work by hand 
signal. It was midnight before they succeeded in dislodging the 
bees and bringing the signals into their accustomed use. 

Mr. James Mansergh, C.E., of London, who was ———_ by 
the Rotherham Corporation to report on the leakage of their baths, 
has reported that he found two separate failures in the building, 
viz., one in the cross walls at right angles to the river, and one in 
the floor of the baths themselves. The cross-wall at the north end 
of the first-ciass bath had developed two very fine cracks running 
diagonally upwards from the bath platform level at the west, and 
towards the east. The direction of the cracks seemed to indicate 
that there had been a slight settlement of the east wall, and they 
would probably not have occurred if the west wall had been 
built upon a similar [foundation to the east, and at the same 
level. It was because the cross wall was tied into the un- 
yielding west wall at one end, and into the slightly settling 
wall at the east, that the cracks had been produced. The 
north wall of the low building, containing the second-class bath, 
also showed a very slight crack on its outside. The second and 
more important failure was in the baths themselves, and_parti- 
cularly in the first-class baths. It had arisen from the settlement 
of the floor, especially on the west or river side. The cost of 

making the first-class baths water-tight would be about £350, and 
the second-class £120. 

Messrs. Davy Brothers, the Park Ironworks, well known in the 
engineering world, have just held their annual meeting. Their 
trading shows a profit equal to 4 per cent. per annum, and a 
dividend to the ‘amount has been confirmed, the sum of £1299 
being carried forward. Mr. David Davy, the retiring director, was 
re-elected managing director. 

South Yorkshire collieries continue to do a large trade with Hull. 
The weight sent to the t Yorkshire port last month was 
156,840 tons, against 122, tons for June, 1886; for the six 
months 854,312 tons, against 612,488 for the corresponding period 
of 1886. At the head of the list is Denaby Main Colliery, with a 
tonnage of 18,456 During June the exports to foreign markets 
represented a tonnage of 87,232, against 33,870 for June, 1886; for 
the six months 403,758 tons, against 236,195 for the corresponding 
Sonar of 1886. The principal increasing markets are again 

ussia, France, Germany, Sweden and Norway, Belgium, , Italy, 
Denmark, Holland, and Egypt. 

The Council of the Sheffield Chamber of Commerce had before 
them on Monday the Customs’ duties of France, Canada, and 
Uruguay. A memorial had been drawn up by the Sheffield Cham- 
ber and presented by the Association of Chambers of Commerce to 
the Secretary for Fereign Affairs, and in it was set out a 
memorandum by Mr. J. A. Crowe, commercial attaché to 
the French Embassy. This memorandum practically admitted 
that the complaints were well-founded, and stated that the pre- 
sent temper of the French Parliament, in all matters of commerce, 
precluded the hope of any concession, and — called atten- 
tion to the fact that land, in her relations with France, 
has only most-favoured nation treatment by virtue of a law 
which can be repealed ata t’s notice. ie Chamber passed 
a resolution viewing with t regret the proposal of the Canadi 
Government to impose prohibitory duties upon iron and steel, being 
clearly of opinion that such a course must inevitably be highly 
injurious to the trade of both Canada and of this country. At the 
request of the British Iron Trade Association, the Chamber 
to memorialise the Canadian Government, through the Colonial 
Secretary, against the a mag duties. A letter was read from the 
Secretary of State for Foreign Affairs, enclosing a detailed report 
by the authorities of Monte Video, with reference to the unfair 
duties c’! in that country upon the goods of Messrs. Joseph 
Rodgers and Sons, the well-known Sheffield cutleryffirm. The Monte 
Video authorities justified the position they took, on the ground 
that the goods of Messrs. Rodgers were of the best quality, and 
consequently of the largest value. 

A communication has been received in Sheffield from the newly- 
established British Chamber of Commerce in Turkey, having its 
headquarters at Constantinople. This Chamber has communicated 
with Sheffield, offering to protect the interests of British traders in 
that country. A motion has been by the Sheffield Chamber 
welcoming the ann t of the inauguration of the British 
Chamber in Turkey, and reciprocating its offer of assistance in any 
manner within its power. 

An important letter has been received from Col. Nepean, 
Director of Army Contracts, requesting the Sheffield Chamber of 
Commerce to inform the Foreign Secretary whether a desire is 
prevalent among manufacturers in the Sheffield district for the 

ublication of the prices quoted in the accepted tenders for 
overnment contracts. The matter was fully considered, and the 
Chamb decided that it is not desirable to publish such 
prices, 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 
THERE is nothing special to notice in connection with the 
— meeting of the Cleveland iron market, which was held at 
iddlesbrough on Tuesday last. The attendance was poor and 
the tone less cheerful than might have been expected. Buyers 





continue to watch the'Glasgow market closely, and do not fail to take 
They are confident that 


notice of the continued weakness thereof, 
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— will have to be further reduced here, and meanwhile hold 
ck their orders, equently busi is almost stagnant. As 
regards merchants’ quotations, No. 3 ane for — delivery, 
remains at the same price as during the last three weeks, namely, 
34s. 6d., but one or two small lots are said to have been sold at 14d. 
less. Makers will not accept less than 35s., which is also merchants’ 
price for delivery over the next three months. Forge iron is some- 
what more plentiful than it was, the d from finished iron 
makers being less owing tothe hot weather. The value is now 33s. 
per ton, or 6d. less than a week ago. 

There is at present but little inquiry for warrants. They were 
offered at Glasgow on Tuesday at Shs. 6d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store was on Monday last 335,959 tons, which represents a decrease 
of 894 tons during the week. 

Exports of pig iron from Middlesbrough show some improve- 
ment this month. The quantity sent away up to Monday evening 
was 28,530 tons, as against 25,386 tons in June. 

Inquiries for finished iron are few and far between. The com- 
petition for orders is very keen, but notwithstanding this, prices 
remain as last quoted. The men are working very irregularly 
owing to the hot weather. 

The certificate of the accountant to the pig iron trade, which 
has just been issued, shows that the invoice price of No. 3 Cleve- 
land pig iron during the past three months was 33s. 2°68d. per ton. 
Blast furnacemen’s wa will remain unaltered, but miners will 
receive an advance of 14 per cent. 

The smelters in the south of France must surely be in a bad way, 
when the owners of the minerals with which they have hitherto 
been supplied, have to come to England to try and find a market 
for them. This'is surely a very similar proceeding to carrying coal 
to Newcastle. Nevertheless it is a fact that it is being done at the 
present moment. A firm of merchants at Marseilles, to whom is 
entrusted the sale of a quantity of iron ore produced within eighty 
miles of that town, has been writing letters to English consumers 
with a somewhat pitiful story. They say that French blast furnace 

roprietors have hitherto taken all that they could supply ; but 
fately most of them have been pelled to suspend operations. 
That consequently they are able now to export a considerable 
quantity of their native iron ore, which is of a very high quality, 
and about equal in metallic iron to that produced at Bilbao. They 
desire to find fresh markets for this ore ; but, unfortunately, the 
prices they expect, f.o.b., at Mediterranean ports, are considerably 
in excess of what Spanish ore can be bought at, delivered ex ship 
at English ports. It is sid to find our French neighbours, in 
the iron trade, as badly off as we are in England, notwithstanding 
the difference in our respective commercial policies. Many people 
think that the depression which has lasted so many years in 
the British iron e is due to our one-sided free trade notions, as 
they are called. Whether that be so or not, it seems tolerably 
clear that the French iron trade, which is conducted on exactly 
opposite principles, is in no better position. The French not only 
prevent as far as possible the importation of British iron goods of 
all kinds, but they give bounties to encourage shipbuilding and 
shipowning in France, to an extent which makes those industries 
more or less artificialones. Yet the result they anticipated does not 
seem tohavetaken place. Shipowning and shipbuilding in Franceare, 
if possible, more depressed than in England, and Frenchmen seem to 
object to build or to own more ships, notwithstanding the encourage- 
ment which the State gives them. But it could scarcely have been 
— that our protectionist neighbours would have been 
fo to come to us to sell their minerals, because their home 
consumers were everywhere stopping their works. Such a confes- 
sion of weakness was scarcely to have been foreseen, and perhaps 
would not have been made if it had occurred to them a we 
should regard it. But necessity knows no law. At any rate, it is 
certain that French ores have no chance to find a market in 
England as against those of the North of Spain. 

















NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron market has lacked animation in the past 
week. There is to some extent a continuance of the reports as to 
the receipt of orders from America and Canada, but on account of 
the very unsatisfactory shipments these rumours have scarcely any 
effect on the market. It is a fact, however, that makers are 
obtaining American and Canadian orders, but they are generally 
small, and not such as to indicate any marked improvement in the 
demand. The amount of the output has been slightly increased 
since last report by the putting in of three furnaces—one at Gart- 
sherrie, one at Eglinton, and one at Summerlee. A furnace has 
been extinguished at Carnbroe, but the total blowing is eighty- 
three as against eighty-one in the preceding week. Considerable 
additions continue to be made to the stock of pig iron in Messrs. 
Connal and Co.’s Glasgow warrant stores. 

The market value of makers’ pigs are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 49s. 6d.; No. 3, 44s. 6d.; Colt- 
ness, 54s. 6d. and 45s.; Langloan, 50s. 6d. and 46s.; Summerlee, 
52s. 6d. and 43s. 6d.; Calder, 49s. 6d. and 42s. 6d.; Carnbroe, 
44s, and 40s. 6d.; Clyde, 46s. 6d. and 41s. 6d.; Monkland, 43s. 6d. 
and 39s.; Govan at Broomielaw, 43s. 6d. and 39s.; Shotts at Leith, 
49s, 6d. and 45s. 6d.; Carron at Grangemouth, 52s. and 44s. 6d.; 
Glengarnock at Ardrossan, 48s. 6d. and 41s. 6d.; Eglinton, 43s. 3d. 
and 39s. 3d.; Dalmellington, 44s. and 40s. 6d. 

In the malleable iron trade, business has been comparatively 
quiet, but there is steady and increasing activity in steel. Messrs. 
Merry and Cuninghame have obtained several fresh orders both 
for home and American consumers, and have advanced the prices 
of basic steel blooms 2s. 6d. per ton. 

The shipments of iron and steel manufactured goods from 
Glasgow in the past two weeks were £11,240 worth of locomotive 
engines and tenders for £6500 ditto to Rangoon, £9500 
marine engines to Bremen, ditto to Rangoon, a barge worth 
£3750 to Caleutta, a and engines £7300 to Egypt, machinery 

3 ach £3112, steel goods £17,382, 


es £43,1) 
have abandoned their clay-land 
lands of Te Kerslands, and Brownhill, 
their machinery from these pits ; and Messrs. 
erry Cuninghame, who a year ago gave up Ryesholm pit, are 
about to close that at Highfield. These stoppages will cause not a 
little inconvenience and goons distress to the mining communi- 
ties of the parishes of Kilbirrie and Dalry. 

The miners employed at the shale pits of the Scottish mineral oil 
companies have working ir: , and some of them have 
been on strike during the week in cc uence of a reduction that 
has been made in their wages. This uction has been rendered 
necessary by the unprofitable nature of the oil trade, in which 
great losses have been sustained by thecompanies in the past year. 
In the case of the Bloxham Oil Company, the miners have resolved 
to resume work and renew the strike two months hence, when they 
think they will have a better chance of success, 

There has been a fair business in the shipping department of the 
coal trade in the past week, but the inland inquiry is very poor, in 
consequence of the stoppage of factories for the holidays. 

With reference to the general reduction in the colliers’ wages, 
the Central Board of the Lanarkshire Miners’ Association have re- 
solved —“ That, looking to the reduction of es and depressed 
rates of coal values, we strongly urge that all districts of the 
county resort to the old policy of restricted darg, eight hours a day 
and five days per week.” . 












WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
ANOTHER good week has been enjoyed in the steam coal trade, 
Cardiff totalling over 170,000 tons. At this rate the Bute Dock 
extension will b an urgent necessity, and the sooner the 








cussing fale place the better. It is likely that the event will 
occur about the end of the month, and is expected to be accom- 
— with considerable demonstration, The extension will give 

per cent. increase in dock capacity. This, singularly enough, 
exactly amounts to the percentage increase which has taken place 
under the new management, as a glance at statistics will show. 
Swansea showed a total slightly above 25,000 tons, Newport about 
an average, but the coasting a little less. This is not to be sur- 
prised at, as the house coal trade is dull, and has nothing of the 
vitality shown by the steam coal. Even the small steam is in 
much better favour than it has been, and an advance of 3d. to 6d. 
per ton is being generally exacted. The ruling price for best 
samples is 5s, 3d. per ton. This is quite a bound from late quota- 
tions, for at one time prices seemed to be gravitating down to 4s. 
_—— coal prices are well maintained ; current quotations, 

s. 6d. 

Next year promises to change the course of trade somewhat from 
the Rhondda. The progression of the Barry is steady, and con- 
tinuous, and though little has been said of late, a good deal has been 
done towards the Rhondda and Swansea Railway. The great 
undertaking of the line is the tunnel, which I am assured is almost 
half completed. 

Sinking operations have been commenced at Tynygraig, between 
Ystrad Mynach and Caerphilly, under the direction of Mr. Gallo- 
way, of Cardiff, the engineer to the company—the Llanbradach. 
This is a new coalfield, on the side of the Rhymney and Great 
Western lines. The contract for sinking has been given to Mr. 
Coulson, of Cumberland. 

House coal is being quoted at 8s. Coke is quoted at 14s. and 
16s., according to quality. Pitwood is weaker, and lds. is a com- 
mon quotation ; best, 3d. more. 

The question of pitwood is one likely to come more pruminently 
to the front in a little time. It is stated that Canada has only a 
supply for a few years, and there seems to be scarcely any cultiva- 
tion of pitwood in this country, though there are millions of acres 
of waste land where it might well be grown. Some have suggested 
hollow steel tubes with wooden caps, but the cost would bea 
drawback. 

Steel rail quotations now are about £4 7s. 6d. 

I am sorry to report badly of the rail trade, from one cause or 
another. Two good cargoes appear to be the principal features 
last week ; one of 1000 tons rails to New York from Newport, 
Mon., and another of 1100 tons to Colombo. 

Ironmasters regard the signs of trade as moderately good, but 
the drought has done a good deal of mischief, and very few works 
have remained unaffected. The principal part of Dowlais works is 
stopped, and prospects are as gloomy as ever. The slight rain that 
has fallen has done nothing towards filling the ponds. In the 
Swansea District, where water has been in great need, the action 
of the authorities may be taken as a practical sarcasm against 
engineers in general. They have gone back to the primitive system 
of getting water, and re-opened about thirty wells which formerly 
supplied the town. Merthyr ran to within a fortnight of exhaus- 
tion from its reservoir, a leak having existed for a very long time, 
which has defied correcting, except in part, and that only lately. 
The cause of the leak is a lesson to engineers. The compensatory 
reservoir is sunk, in part, into the carboniferous limestone, and, as 
shown by the strata at the side, there is a fault or slip which is 
evidently continued through the bed. Sinking a few hundred 
yards higher up the valley, as any geologist would have advised, 
would have prevented this. The drought will have done good ser- 
vice if it awakens prudential measures for securing a good supply in 
future in all large towns. 

The ‘‘Swansea Exchange” is now an accomplished fact. It is 
held every Tuesday, and judging from the number of tin-plate 
manufacturers and others attending, the weekly meeting will be 
just the thing needed. It may be of interest to give a few of the 
ruling quotations. Bessemer pig iron was 47s. to 47s. 6d.; Middles- 
brough No. 4 forge, 33s.; No. 6 foundry, 34s.; Scotch, 42s, 14d. ; 
steel bars, £4 15s.; blooms, £4 5s.; steel rails, £4 7s. 6d. 

The tin-plate trade is firm. Makers are well sold, and do not 
accept any but current quotations, and in some cases are even 
indifferent about working for forward delivery. Some degree of 
quietness has in consequence characterised sales, buyers hanging 
back a little, but it is not likely that any reduction will take place. 
Birmingham meeting will certainly follow in the track of that of 
Middlesbrough, which was firm. Tendency is clearly upward. 

Present prices of tin-plates are: Cokes, 13s. 6d. to 14s.; 
Bessemer, up to 14s. 3d.; Siemens, as much as 14s. 6d. The 
stocks are clearing sapidly, and only 89,750 boxes remain in Swan- 
sea, Large shipments have been made of late, and this week 
will witness a “‘big” total. Last week 1000 tons went to New 
York, and 1800 to Philadelphia and Baltimore. 

Imports were large of iron and steel in the Monmouthshire dis- 
trict. The tin-plate trade is satisfactory. 

A meeting of tin-plate workers this week at Pontypool decided 
to subscribe 6d. per week each member towards a fund for trade 
combination and assistance. 

There is an issue of £300,000 Cardiff oe stock going on 
by the London and Westminster Bank. e issue is to provide 

inst the expenses of the new waterworks, &c., and will bear 
per cent. interest redeemable. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

It is difficult to give a general opinion on the state of the 
Rhenish-Westphalian iron market just at present, for whilst in 
rolling mill products the tone is better than it was, the condition 
of the pig iron business has remained almost unchanged. In addi- 
tion to this, the air is still so full of conventions, either definitely 
settled or just on the point of being so, that until the buyers 
know what is ultimately to be the upshot of all this unrest 
it is not likely that a steady, pronounced trade will be esta- 
blished. | The middle German group of wrought ironworks 
on the 5th inst. formed a convention at Hanover; so now 
there are three actually established, and there is a serious 
talk of the south-west or Saar group also forming one; so when 
this takes place the whole of this branch of the trade will be 
under syndicates, all of which will then probably join hands, which 
must in one way or another materially change the condition of the 
market for wrought bar iron, including also that of wire rods, a 
convention of rollers of them having also been established within 
the last few days.to regulate import and export prices. Dortmund 
has now been fixed upon for the chief office for the western group, 
and not Diisseldorf, which would have been more central and a 
better place. 

Silesian rolling mills are also very satisfactorily engaged on every 
kind and section of iron, but the forge pig market is nevertheless 
very dull, on account of not knowing yet where to place the surplus 

; but all the better qualities of pig iron find a ready sale. 
The former is noted M. 43 to 44; the latter, 48 to 50 p.t.; whilst 
bars cost M. 127°50; superior sorts, 130 to 140 ; and plates, 150 to 
160 p.t., base price. 

In the western districts ores, which for some time have been 
neglected; are improving in price now old stocks are decreased, and 
have gained 3d. to 4d. a ton. They now stand at from M. 8 to 
10°60, according to sort and quality, on trucks at station. The pig 
iron convention at their meeting on the 2nd inst., resolved to 
make no change in the minimum prices ruling last quarter. 
which indicates a little more confidence in the situation ; and 
in the Siegerland a rise of M. 14 to 2 has been demanded 
for forge pig. There is a moderate sale of high-percentaged 
spiegel, with a demand for very speedy delivery, but in other sorts 
little is doing. - M. 50 to 50} is noted for that containing 10 to 12 

n., with 2 to 3 extra for higher qualities; best forge fetches 

$ 43°50; foundry, 49 to 55 the 3 Nos.; Bessemer, to 51; 

41 to 42; Luxemburg forge, 32 to 33 p.t. at works. The 
raising of the price of bar iron has given an impulse to buyers, 


« 





whose stock had run very low, the consequence being that the 
rolling mills have lately received orders enough to keep them 
nearly all actively going for some length of time to come, and 
they insist on six weeks’ terms of delivery in most cases, 
Girders have gone up a few marks per ton, and the con- 
vention has raised the base price of plates from M. 145 to 150, 
otherwise there is no alteration to note in the condition of 
either the plate or sheet trade. Wire rods ti ptionall 
dull, and it is only in steel rods that there is any demand worth 
speaking of. The steel works are sutficiently engaged, but they 
are being exercised by news from Belgium that a meeting had 
lately been held at Brussels wherein a fresh plan had been resolved 
upon for making commercial war upon them on their own ground 
with regard to rail tenders. The constent dread of this com- 
petition naturally keeps prices down here, but it seems strange 
that there should be no profit on rails at, say, M. 110 average 
price, when they can be sold in England at £4 2s., or M. % 
to 84 p.t., the raw materials being, if anything, cheaper 
here than there, to say nothing about the rate of wages in 
the two countries. The present base price quotations are— 
merchant bars, M. 112 ; angles, 111 to 115; hoops, 115; Bessemer 
billets, 110 to 112; plates, 54 m.m., and above 150 ; sheets, 125 to 
127 ; iron wire rods, 110; steel ditto, 108 to 110; drawn wire in 
either metal, 125 to 128 ; light rails, 110; heavy sorts at tenderings, 
ranging 109 to 112 p.t., all at works. The foundries and machine 
shops are a little better off for orders, but at the accustomed 
dep: prices. The metal founders were mostly fully employed 
during June, and if copper continues to rise, the prices of the 
finished goods, it is hoped and expected, will take a rise too, and 
not before it was needed. Castings in bronze cost M. 1:50; phos- 
phor bronze, 1°60; and in red copper, also 1°60 p. ko. 

The vice, steel spade and shovel, and manufacturers of other 
such-like hardware, have come to a common understanding to 
arrest the downward tendency of prices, caused by insane compe- 
tition, which had got down below par. 

No very large sales of ores were effected at Bilbao last week, 
yet prices are firm—Campanil 6s. 10d. and 7s. 2d.; first quality red 
ore, 6s, 6d. to 6s. 9d. aton. The shipments amounted the week 
before last to 92,537 t. and would have been larger had there been 
more vessels to hand, and last week to 49,000 t. Shipments this 
year till 2nd July, 2,255,209 t. 

The French iron market remains ina very dull and unsatisfactory 
condition. The Paris houses depress the prices, and this affects 
them all throughout the country, and they can nowhere be brought 
to make a rise either by works or dealers. Girders are being soll 
at 120f. to 125f., merchant iron at 130 to 135 p.t. The foundries and 
constructive shops are also only poorly supplied with work and the 
small hardware industries loudly complain. 

The Belgian market continues quite firm, and for some branches 
orders come in abundance, only the constructive shops are just now 
ill supplied with work. Very large orders for girders and bar iron 
come to hand, a great part of the former for land and South 
America, all of which tends to encourage a rise in prices, those 
fixed at the last convention meeting remaining unchanged and 
being now paid. Forge pig is noted firm at 42f.; best sorts at 
Charleroi 5b. down to 40 for mottled. The coal market is un- 
changed ; coke firm at 11°50f. p.t. 











LAUNCHES AND TRIAL TRIPS. 


H.M.S. UNDAUNTED (12) belted cruiser, steamed out of Plymouth 
Sound into the Channel recently for a final contractor's four hours’ 
trial of her machinery with forced draught. The vessel was in 
charge of Captain H. H. Rawson, C.B., the navigation was con- 
ducted by Lieutenant E. Leak, and the officials from the Admiralty 
present were Mr. Thos. Soper, engineer from the steam branch of 
the Admiralty; the builders were represented by Mr. J. P. Hall, 
engineering manager ; Mr. H. Williams, chief inspector of machinery ; 
and Mr. C. Rudd, second assistant to the chief engineer of the 
dockyard on behalf of their peperiene departments ; on behalf of the 
ship, the trial was watched by her chief engineer, Mr. E. Norrington, 
ar Mr. C. G. Nicholls, constructor, was present to represent the 
constructive department of the dockyard. The vessel was ballasted 
with heavy weights in order to bring her down to her deep load line 
draught, the same as if she had all her stores, guns, ammunition, 
coals, and crewon board ready forsea. Her draught of water forward 
was 20ft., and aft 22ft. The result of the trial was as follows:— 
Starboard engine horse-power, 4204; port engine horse-power, 
4398 ; for both engines 8602, or 102 over the power contracted for, 
which was 8500. The highest power obtained was 9020, or 520 
above what was contracted for. The speed of the ship on the 
measured mile was 19°4 knots per hour, which is the highest speed 
attained by any of her Majesty's heavily-armed ships of war. The 
wave line was measured, and the curve proved that the protective 
belt was above and below the water line in the position as originally 
intended in the design. The stability of the ship was most satis- 
factory, and the machinery worked admirably throughout. The 
ventilation of the ship was also exceedingly satisfactory. The 
Undaunted is the second of five vessels of the same class ordered 
about two years ago by the Admiralty. Messrs. Palmer and Co. have 
done important work in completing the two vessels entrusted to 
them to build, and which are the first two of the five. They have 
thus pletely d trated how rapidity of construction and 
excellence of workmanship can be easily combined. This vessel 
previously had a natural draught trial on the 5th inst., when she 
attained a s of over 17 knots, and indicated 5640 horse-power 
during the four hours’ run, the maximum _horse-power being 5890, 
or 390 horse-power above the contract, which was 5500. 

Messrs. Raylton, Dixon, and Co. have | hed a steel st . 
named the Tartar, which has been built for Messrs. Gellatly, 
Hankey, Sewell, and Co., London, for their China trade. Herleading 
dimensions are 332ft. over all, breadth 38ft., 27ft. depth moulded. 
She is built on fine lines, and will have a carrying capacity of over 
4100 tons of tea. She has long bridge, top gallant forecastle, poop 
aft for tion of 7 gers, her officers and engineers 
being arra’ under the bridge. Water ballast in double bottom 
in after hold and under engines, teak decks especially strong, and 
ample cargo discharging gear, makes her a ship especially adapted 
for this particular trade. She will be fitted with engines by 
Messrs. Thos. Richardson and Sons, of Hartlepool, built on the 
triple expansion principle, having cylinders 26in., 42in., and 69in., 
) 42in. stroke, capable of developing 1700 indicated horse-power. 

The steamship Benholm, which was launched by Messrs. Craig, 
Taylor, and_ Co., shipbuilders Stockton-on-Tees, for order of 
Mr. Joseph Hoult, of Liverpool, had a most successful trial trip at 
sea last week, a speed of over 10 knots having been attained. She 
is built for the Demerara sugar trade or American cotton trade. 
She is fitted with triple-expansion engines, with cylinders 18in., 
29in., and 48in. by 36in. stroke, pressure 1501b., by Messrs. Carr 
and Co., Sunderland. Both ship and engines performed the work 
very satisfactorily. 

On the 6th inst., Messrs, Edward Withy and Co., West Hartle- 

1, launched the steel screw steamer Picton, built for Messrs. R. 

pner om Co., bebe Bart 1. She is a vessel of at re 
le with a large deadweight carrying capacity and bui 
TOOAT class at Lloyd’s. The vessel has a pee ews quarter-deck, 
short poop, long bridge house and a top-gallant forecastle, and is 
built on the web frame system. The main, bridge, and quarter- 
decks are of iron and steel, the charthouse, cabin skylight, engine 
room rm b's) bulwarks, rails, galley, grain divisions, and four 
watertight bulkheads of iron. e steamer is fitted with Withy 
and Sivewright’s patent improved cellular double-bottom for water 
ballast all fore and aft; four steam winches, patent windlass, and 
two donkey boilers, by Clarke, Chapman, and Co., stockless anchors, 
hauling up into hawse pipes; hand and steam gear amidships, by 
Davis and Co., and Hastie’s right and left-hand screw gear aft. ‘The 
vessel is ri as a two-masted fore-and-aft schooner, with iron 
lower masts, and she will be fitted with triple expansion engines by 
Messrs. Blair and Co., Stockton-on-Tees. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 30th. 

RAIL-BROKERS received instruction to-day from 
railway builders in the South-western States to 
make cable inquiries for prices for September and 
October deliveries of rails at New Orleans, Gal- 
veston, and San Francisco. Pennsylvania buyers 
have made inquiries for Bessemer, Spiegel, and 
rail blooms, It is rumoured to-day that a specu- 
lative movement is to be attempted in copper, but 
the best authorities in copper ridicule the sugges- 
tion. Railroad earnings are increasing in the 
States west of the Hudson River, Traffic is unex- 
pectedly large. Rolling stock is scarce and large 
contracts have been placed for coal, lumber, and 
general freight cars, The consumptive capacity 
of the country is increasing, and prices are firm 
in most channels. Railroad builders have 8000 
miles of road under contract for the next six 
months. Only 1700 miles of main track have been 
laid so far. e abundance of money is helping 


promoters of a multitude of new enterprises, 
Busi in buildi 





g material, such as lumber, 
stone, &c., is very active, and the excess in value 
of operations undertaken in thirty cities is found 
to be 30 per cent. greater than for the first half of 
last year. Shipbuilding is increasing, but is con- 
fined to the construction of small craft for coast- 
wise service. The wheat, corn, and cotton crops 
are large. Lumber is in active demand for ex- 
port. The blast furnace output will be 10,000 
tons per week greater in six months, Six steel 
mills are under construction, to be completed next 
winter. Labour agitations are in progress in the 
iron trade for a 10 per cent. advance, and at this 
hour a strike is threatened, but the market is too 
bare and consumption too heavy for a prolonged 
suspension. 








NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 


Coryo Gold and Antimony Mines, Limited. 


This company proposes to carry on the business 
of a mining company, but the registered docu- 
ments do not afford any information as to the 
locality in which it is proposed to carry on opera- 
tions. It was i on the 4th inst., with a 
capital of £100,000, in £1 shares, with the follow- 
ing as first subscribers :— 

Shares. 
W. Powter, 72, Durley-road, Amhurst Park, N., 

ny,’ Mee Oe ee eee ee 1 
G. E. D. Durnford, Old Charlton, accountant .. 1 
G. H. Newman, 47, Walterton-road, W., secre- 
J. Saen, 127, Packington-street, N., accountant 
A. Evans, 89, Brook-street, Commercial-road, 

stenographer .. .. os) 4 oo ee 
C. J. Bosdet, 14, Bayley-street, W.C. .. .. 

C. E. Green, 6, Wells-street, Gray’s-inn, clerk 

The number of directors is not to be less than 
three nor more than nine; the subscribers are 
to appoint the first; qualification, 100 shares. 
The remuneration of the board is to be 5 per 
cent. of the net profits, but is not to exc a 
sum equal to £500 per annum to each director ; 
but no director is to receive less than £150 per 
annum, and in the event of the percentage of the 
profits being insufficient for the payment of that 
amount, the same will be made up out of the 
assets of the company irrespective of profit. 


. 


ee 





Eureka Refrigerating Company, Limited, 
This company was registered on the 2nd inst., 
with a capital of £100,000, in £1 shares, to pur- 
chase the patent rights of Frank Albert Smith, 
for ry ee in refrigeration, and in appa- 
ratus for the manufacture of ice. The sub- 
scribers are :— 


Shi 
W. H. Reynolds, 19, George-street, Hanover- 

equare, merchant .. .. .. ss se oo oe» 1 
Clarina Shaw, Fire Brigade, Southwark .. .. 1 
W. B. Chapin, George yard, Lombard-strect..  .. 1 
T. Doublet, Manor Park, Essex.. .. .. .. .. 1 
J. Higson, C.E., 18, Booth-street, Manchester .. 1 
W. R. Blogg, 23, Old Broad-street, law stationer 1 
E. T. Booth, 49, Arlingford-road, Tulse Hill... .. 

The number of directors is not to be less than 
three, nor more than seven; qualification, 250 
shares; the subscribers are to nominate the first ; 
remuneration, £1500 per annum, with power to 
the directors to increase the same by any sum 
not exceeding £3000 in any year in which 10 per 
cent, dividend is paid. 


Higginbottom and Stuart, Limited, 


This is the conversion to a company of the busi- 
ness of flour mill and general engineers and iron 
and brassfounders carried on in Sell-street and 
Fleet-street, Liverpool, by the above-named firm. 
It was registered on the 2nd inst., with a capital 
of £30,000, in £10 shares, The subscribers are: 


Shares. 
*J. pin, C.E., 51, Sell-street, Liver- 


OMNES oh > oe. ab.) ah) 40.004. 48.) 08. “se: be 
*O. Stuart, 117, Bedford-street, South Liverpool, 
. iin ae pet A 
*B. Stuart, Seaforth, general op on ie os 
*T. W. Stephens, 39, Lime-street, shipowner 
Cc. J. Higginbottom: 70, Aspen-grove, Liverpool, 
mechanical engineer.. .. .. .. 2... « 
T. H. Brookes, 16, Blantyre-road, Liverpool, 


ee 


PO ar? 5 ee re 
D. Chadwick, 36, Coleman-street, chartered ac- 
Co ee ere ery ee ee ey 
The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk; qualification, 
10 shares; remuneration, £200 per annum. 


Junction Reefs Gold Mine Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £250,000, in £1 shares, to carry 
on mining operations in New South Wales, The 
subscribe! 


8 
G. E. Borradaile, 1, Edinburgh-terrace, Kensing- 
barrister *, 08 


rs are :;— 


ton ls asta chaiiah aims odd wh 
B. F. Cramer, 18, Elsham-road, Kensi hat wan 
H.C. Raikes, ‘Suffolk House, Laurence Pountney- 
J. Wallace, 81, Gracechurch-street, merchant .. 
J. G. Laidley, 62, Queen’s-road, Bayswater .. 
R. M. Al , West Hill, Epsom .. .. .. 
T. Wright, 7, St. Paul’s-place, Canonbury .. .. 
The number of directors is not to be less than 


et 


“huge bonfire. 





three, nor more than seven; qualification, 200 
shares; the subscribers are to appoint the first; 
remuneration, £1200 per annum. The chairman 
of the local committee at Sydney will be entitled 
to £300 per annum, and each ordinary member 
of such committee to £200 per annum. 





Kimberley United Diamond Mining Company, 
Limited. 

On the 6th inst. this company was registered, 
with a capital of £250,000, in £10 shares, to acquire 
the diamond mines known us Octahedron Mine, 
Hall’s Claims, the North-West Company’s Claims 
and the South-West Company's Claims at Kim- 
berley, Cape Colony. The subscribers are — 


J. F. Gordon, 34, Clement’s-lane, merchant.. .. 

F. J. Mirrilees, 31, Hertford-street, Mayfair, 
en, he Re ee ee ae 

John Napier, 6, Audley Mansions, Grosvenor- 
Ce, a er a ee a 
. W. Stronge, C.B., 9, Osnaburgh - terrace, 
Le Se a ee ar eae 

*C. Howard, 17, Philpot-lane, shipowner 

W. Borders, 3, Fenchurch-street, secretary .. 

J. Smith, 3, Fenchurch-street, secretary 


Ste 


The number of directors is not to be less than 
two, nor more than seven, in addition to the 
managing director or directors; qualification, 
£1000 in shares or stock. The first directors are: 
Sir Donald Currie, K.C.M.G, M.P., Messrs, C. 
Howard and Campbell Wyllie. The company in 
general meeting will determine the remuneration 
of the board. 





Midland Uruguay Railway Company, Limited, 


On the 2nd inst. this company was registered, 
with a capital of £600,000, in £10 shares, to 
acquire and carry into effect a concession gran’ 
by the Government of Uruguay for the construc- 
tion, equipment, and working of a railway between 
Paso S re Toros, on the Rio Negro, and the 
city of Salto, passing through the city of Paysandu. 
The subscribers are :— 

Shares. 


D. J. Lanley, 124, King Henry’s-road, Primrose- 
Lill, N wr’ ig ry ’ 


oe 


H. Cave-Brown, 9, Cowley-street, Westminster .. 
J.C, Hayne, 17, Cornwall-gardens, South Ken- 
ng OT Oe Oe eee ce eee T 
J. W. Curtis, Bromley, Kent 
R. Anderson, Welwyn, Herts .. .. .. .. « 
T. O, Chapman, 50, Old Broad-street, solicitor .. 
C. Chabot, Talbot-villa, Buckhurst-hill.. .. .. 
A. J. Kent, 10, Cross-road, South Wimbledo: 


The number of directors is not to be less than 
four, nor more than seven; qualification, 100 
shares; the subscribers are to nominate the first. 


tt ee et 





Natural Portland Cement Company, Limited. 


Upon terms of an agreement of the 9th ult., 
this mag rad proposes to acquire the business of 
Messrs, Edward Prime, Miller Prime, and Albert 
Prime, of Barrington, Cambridge, cement mer- 
chants, brick-makers, and sae Aico It was 
registered on the 2nd inst., with a capital of 
£100,000 in £5 shares, and 250 4 per cent. 
debentures of £100 each. The subscribers are :— 


8 
Suckling, 4, Worship-street, printer's 
WORE. cs oe eh ocnas shine ses ae 00 
E. oe Howard,’ 9, Lebanon-strect, Walworth, 
cler' Pe = REE iP ie ao 
F. Burr, 43, Porson-street, Lewisham, clerk 
R. H. Gould, 33, Theobald’s-road, clerk... ..  .. 
C. Dunlop, 4, Motley-avenue, Finsbury, printer. . 
E. Lea, 12, Nicholas-lane,clerk.. .. .. .. .. 
J. Jackson, Northwich... .. .. 


The number of directors is not to be less than 
three, nor more than nine, the subscribers are to 
appoint the first; qualification for subsequent 
directors, 100 shares; remuneration —chairman, 
£150 per annum ; each director, £100 per annum. 
The board will also be entitled to a bonus of 5 per 
cent. upon all profits after the shareholders have 
received 10 per cent. 


Cll kd 








Bute Docks EXTENsIoN. — Owing to some 
delay, the opening of the extension of the Bute 
Docks is postponed for a week or two. The 
undertaking is a large one, but there is plenty of 
energy in active exercise to bring about a comple- 
tion. Cardiff then will be worthy of its position 
as the first coal port of the world. The Queen's 
reign is, singularly enough, the measure of its 
progress, from a very insignificant place to its 
present position. The historian of the coal trade 
of Wales tells of a widow woman sending a barge 
load of steam coal to Cardiff, which proved the 
starting-point. An Aberdare coalowner followed 
suit, first with a parcel of coal, and then witha 
truck load ; and this literally put a match to the 
What shall be said for the men 
whom no Smiles has yet honoured, who have 
brought about all this, and been the means first of 
supporting an enormous population, and then of 
getting it into shape, civilising and rationalising 
them for their own good and that of the country? 


THE LONDON ASSOCIATION OF FOREMEN ENGI- 
NEERS AND DRAUGHTSMEN.—The usual monthly 
meeting of this Association was held in the 
Cannon-street Hotel on Saturday, the 2nd inst. 
at 7.30 Lert when the balf-yearly report and 
balance-sheet was submitted and approved. Mr. 
Ronald, of Woolwich Arsenal, the senior auditor, 
stated that the accounts were in a most satisfac- 
tory condition, and showed that they had made 
steady financial progress during the last twelve 
years, but more especially during the last five 
— of that time. A paper was read by Mr. 

aggis on ‘“‘The Native Army in India.” This 
was a continuation of or the second part of a 
similar one read at the January meeting, and 
dealt principally with the system of reorganisa- 
tion adopted after the meeting, and the present 
condition of ourIndian Army. The author stated 
that British India was now much better governed 
than at any previous period, and the Army better 
equipped and organised and more loyal to us 
than ever before, and that if we continued to 
treat the natives with kindness and consideration 
we might rely on their loyal and effective support 
- -_ time of trouble or difficulty we might have 

ore us, 





THE PATENT JOURNAL. 
Condensed from Oe PR Oe Soenees Ff 


Application for Letters Patent. 


*,* When patents have been “‘communicated” the 
name aad chiens of the communicating party are 
printed in italics. 

4th July, 1887. 


9464, EXPaANsIBLE Sockets, E. Porte and A. Josseron, 


mdon, 
9465. Pumps, G Blackwell, London. 
9466. Lirrs, W. P. Gibson, London. 

9467. Straw Hats, W. Vero, jun., and W. Bussey, 
London. p 
9468. Rep Azo-coLour, T. R. Shillito.—(J. R. Geigy, 

Switzerland.) 
9469, hig pv and Riysino Piates, &c., G. W. B. 
, London. 
9470. ConnectinG Bars, &c., C. Bennett, Northamp- 
tonshire. 


5th July, 1887. 


9471. CastinG Meta.tic Incorts, J. B, D’A. Boulton, 
London. 

9472, Skates, J. Sant, Newcastle-under-Lyme. 

9478. Gas Enornes, A. W. Earnshaw and A. A. Dor- 
rington, Manchester. 

9474, TREATMENT of Orgs, J. Parkinson, London. 

9475. PortaBLe Tower, J. Whitehead and W. Hay- 
hurst, Burnley. 

9476. Drivinc the Boppin Rait of Rovinc Frames, 
J. Holt, Manchester. 

9477. BRaKE-HOLDER for Cycies, J. G. Booth, T. 
Thornton, and F. Booth, Bury. 

9478, CLosinc Botres, F. Ashton, Spilsby. 

9479. PLanina Woop, M. Sherry, Glasgow. 

9480. Driving Gear of Bicycies, J. L. Garsed, 


9481. Stretrcuine T: , J. Glendening, London. 

9482. WasHinG CLorues, J. B. Moorhouse and W. W. 
Barraclough, —e 

9483. Rartway Cuair, F. A. Durnford, London. 

9484. Ba.u for SHootine, W. Currie, jun., Edinburgh. 

9485. TeLePHONIC TRansMitTeRS, J. L. Corbett, Glas- 


gow. 

9486, CattLe Trucks, J. Hood, Glasgow. 

9487. ComBineD RuLeR and CaLenpar, A. 8. Goodrich 
and J. J. Moore, London. 

9488. Rattroap Tig, R. Morrell and E. F. C. Young, 
London. 

9489. CircuLAR Saw Sprnpies, W. Lee, London. 

9490. Facinitatine the Startine of Tram-cars, A. C. 
Bluett, London. 

9491, Drivinc Mecuanis™ for Sewrnc Macurnes, J. K. 

acdonald.—({The Singer Manufacturing Company, 

United States.) 

9492. Preparinc Seaweeps, M. Smout and C. L. 
Smout, London. 

9493. Sorrentnec Leatuer, H. H. Lake.—(A. M. Bovers, 
United States.) 

9494, Can WHEELS, E. Peckham, London. 

9495. Carn WHEELS, E. Peckham, London. 

2496. Carn WHEELS, E. Peckham, London. 

9497. Exvecrric Circuits, H. H. Lake.—(J. F. McElrov, 
United States.) 

9498. Nai-MakING Macuines, H. H. Lake.—(EZ. B. 
Parkhurst, United States.) 

9499. Dritis, A. J. Boult.—(W. H. Larimer, United 
States.) 

9500. Paper-RoLL Hoipers, W. P. Thompson —(The 
American Roll Paper Company, United States.) 

9501. Furnaces, W. P. Thompson.—(The Aérated Fuel 
Company, United States.) 

9502. Percussion Fuzes, H. ©. Seddon, London. 

9503. Wire CLotH and Carpet Looms, A Knox, Glas- 





gow. 

9504. Wixpow Fasteners, C. D. Norton, London. 

9505. ALcoHOLIC Liquors, J. Wetter.—(Z. T. Gautier, 
Belgium.) 

9506. Hot-ain Pumpine Enorne, P. A. Kithne, London. 

9507. TaBLE Fountains, A. J. Needham, H. C. Need- 

» a C. Needham, London. 

9508. Fasrentnes for Stups, &c., G. Coop, London. 

9509. Prix or Matcu-Boxes, J. W. Hunter and J. A. 
Mackay, London 

9510. VeLocipepes, J. J. Statham, London. 

9511. Matcues, W. B. Fitch, London. 

9512. Pens for Recorpine Iystruments, J. Gordon, 
jun., London, 

9513, NAIL-ROLLING Macuine, H. E. Fuller, London. 

9514. PorTaBLe Raitway, A. M, Leinwather and H. 
Glaser, London. 

9515. Tannine, E, Worms and J. Babé, London. 

9516. Om-cans, A. Moyes, London. 

9517. Arc Evectric Lamps, F. de Wolffers, London. 

9518. Pennovpers, J. Y. Johnson.—(The Eagle Pencil 
Company, United States.) 

9519. Pennotpers, J. Y. Johnson.—(The Eagle Pencil 
Company, United States.) 

9520. Ace CaLenparR, B, Wecksler and M. I. Becker, 
London. 

9521. Frvrer Presses, 8. H. Johnson and C. C. 
Hutchinson, London. 

9522. Measurine, P. H. B. Bedingfeld and E. Jones, 
London. 

9523. ARRESTING the Work1nc of KNITTING MacHINEs, 
H. J. M. Mellor, N. Lowater, and A. Baker, London. 

9524. Etuiptic Sprines, 8. Pitt.—(7. B. Chase, United 
States.) 

9525. Printinc Macuines, J. C. Mewburn.—(J. Der- 
riey, France. 

9526, RULING 
States. 

9527. Discuaraine Meters, A. Springer and W. Kent, 
London. 

9528. Link-mMotion in Steam and other Enoinegs, R. 

idan.—{/J. Rademacher and F. Voss, Germany.) 

9529. Propucine Art and other ORNAMENTATIONS on 

Guass, &c., C. G. Picking and E. Bussy, London. 


6th July, 1887. 

9530. HoLpers for Sewine and TRAVELLING OvTFITs, 
é&c., 8. Hahn, Germany. 

9531. Apparatus for Printinc FiLoor-ciotus, &c., 
E. Webb, Manchester. 

9532. Proputsion, &c., of Suips, W. R. Bigsby- 
Chamberlain, Eastbourne. 

9533. EXPANDER for Breakine Coat, &c., R. Thomp- 
son, an 
24, Or-can and Lamp Fitter, E. G. Eaton.—(J. 
Lancaster, United States.) 

9535. Excavatine Apparatus, T. Smith, Rodley, near 


ACHINES, R, Haddan.—(J. Dale, United 


Leeds, 

9536. Dampinc, Gummine, &c., Paper, J, Allen and 
the Allen Machine Company, Halifax. 

9537. Promotrnc ComBustion in BotLer and other 
Furnaces, R. Hamilton and T. McKillop, Glasgow. 

9538. Catico Printinc Macuines, R. Hamilton and 
T. McKillop, Glasgow. 

= Feepine Fvet into Furnaces, W. Davidson, 


Ww. 

9540. Centre Portions of 
Quitts, T. Nicol, G 

9541. MoTive-PowER from CHEmicaLs by Heat, J. 
Robson and W. J. Cowan, Newcastle. 

9542, Dust-pan IMPROVEMENTS, J. Kemp, London. 

9543. SuLpHaTr of Ammonia, H. C. Bull and Co. and 
W. E. Sendey, London. 

9544. Vent-PEcs, 8S. Smith, Sheffield. 

9545. TREATMENT of Ruinoceros Hipe, R. Ward, 
London, 

9546. Brast Pipe and Exuaust ARRANGEMENT for 
Stream Enornes, J. Atkinson, London. 

9547. Exastic Couriines, E. Mossberg, London. 

9548. CHimneys and VentitaTinc SHarts, E. J. 
Hurley, London, 

9549. BorrLe Stopper, T. Judge, London. 

9550. FASTENER for ATTACHING ARTICLES to WatTcH 
Guarps, &c., F. Price, London, 


the Coverines of Down 





9551. Tack or Nam-strip Makino Macuines, H. H. 
Lake.{(G. W. Copeland, United States.) 

9552, SHart and other Courtines, L. Wetzell, London. 

9553. WE1cHING Macuines, W. Defries, O. Eckenstein, 
and V. I. Feeny, London. 

9554 TRACTION and SeL¥r-mMovinG EnorNEs, T. Cooper, 
London. 

9555. Orpyance, G. Quick, London. P 

9556. APPLIANCE for CARRYING ANGLERS’ Nets, A. J. 
Adams, London. 

9557. Lastina Macutxrs for Boots and Snoes, H. H. 
Lake.—(G. W. Copeland, United States.) 

9558. BALL AxLe Arm and Box for the Wxee.s of 
Venicies, C. E. Jackaman, London. 

9559. SEcuRING in Position ARTICLES ExurpiteD for 
Sa.z in SHor Winpvows, J. Bruce, Birmingham. 

9560. Fastenros for Currs, &c., W. West, London. 

9561. OrpNaNcE, M. Gledhill, London. 

9562. OrcAN, &c , KEyBoarps, R. Smith, Glasgow. 

9563. Deracninc Horses from Veuicues, J. Hirsch- 
feld, London. 

9564. OrpNaNcE, M. Gledhill, London. 


Tth July, 1887. 


9565. ASCERTAINING ConpiTION of Pires, &c., W. H. 
Beck.—(A. Kaiser, France.) 

9566. Locomotion, D. Cockshaw, Glass Houghton. 

9567. Wepces, A. B. Baylis and E. Wa’ker, Rotherham. 

9568, Furnaces, N. CU, F. Jochumsen.—{J. Hansen, 
Denmark 

9569. Raisinc the Pire of Seauskin, &c., H. Lister, 
Halifax. 

9570. CoMPENSATING APPARATUS, H. Williams, G'asgow. 

9571. Miners’ Picks, J. A. Redfearn, Chesterfield. 

9572. UtitisaTion of ‘* FLux Skimminos,” A. E. Tucker 
Smethwick. 

9573. Lock Stoppers for Bottes, 8. and W. Ramsey, 
Hull. 


9574. Consumino Smoke, J. Hull, Liverpool. b 

9575. Document Cases, W. P. Thompson.—(L. Field, 
United States.) : 

9576. Lockine Sares, W. 8. Masters and E. G. Wood, 
Live: 1. 

9577. TeLescoric Sicuts, W. J. Jeffery, London. 

9578. Unique BorrLe SoaKER and Case Fitter, C. B. 
Inman, Hunslet. 

9579. VARNISH for Lamp RerLectors, F. W. Hayward, 
Norwich. 

9580. Rutinc Macuriye, M. J. D. Carter, London. 

9581. Nats, E. 8. Clark, London. 

9582. Coup.ine, E. Murgatroyd, London 

9583. Woop Pavine, D. Goddard, Farnham. 

9584. StartTinc VeuIcLes, J. J. Hooker, H. Lescher, 
R. G. Schwarz, London. 

9585. OPENING GREENHOUSE VENTILATORS, R. and C. 
G. Kidd, London. 

9586. OBTAINING ALUMINIUM and ALLoys, A. Mann, 
London. 

9587. Stanp, D. Freeman, W. H. Foster, and H. Bent- 
ley, Lozells. 

9588. VeLocipepes, C. P. Byrne, London. 

9589. VeLocirepes, C. P. Byrne, Londen. 

9590. KNIFE SHARPENING Macutnz, B. S. J. Mackay, 

mdon. 

9591. Cans, J. E. A. Gwynne, London. 

9592. SporTinG CarTRipGEs, M. Tweedie and F. L. 
Muirhead, London. 

9593. FirepLaces, H. J. Hansom, London. 

9594. Currinc and Parinc Leatuer, C. H. Raeb, 

mdon. 

9595. Eocs, W. Robinson, London. 

9596. Racquet Barts, J. Salter, London. 

9597. Rotiine Mit, 8. Duff, London. 

9598. ELecrricaL Breakine Contacts, I. A. Timmis, 
London. 

9599. Tricyctes, J. Wharton and C. W. Hoskyns- 
A , London. 

9600. Directine Licut, W. Hucks, London. 

9601. Bor_ers, J. de Fontaine, London. 

9602. Macnetic CuraTIVE AppLiances, H. W. Call, 
London. 

9603. Fricrion Ciutcnes, O. Reynolds, Manches- 
te: 


r. 
9604. Yretpinc Covup.iines for Suarrs, O. Reynolds, 
Manchester. 
9605. MANUFACTURING PoRTLAND CEMENT, G. H. Innes, 
London. 
9606. Fitters, P. Everitt, London. 
9607. Comss, J. H. Edmunds, London. 
9608. Twix Crank Bicyc ie, J. Lavery, London. 
9609. Compounp Encines, D. Greig and F. J. Anson, 
Leeds, 
9610. Setr-rotpinc Bacs, W. G. Wallis and J. Kirk, 
London. 
9611. The Purse Nose-nac, W. G. Wallis and J. Kirk, 
mdon. 


12,825a. Steam Encines, T. Mudd, Liverpool, Sth 
October, 1886.—[ Received 8th July, 1887. This appli- 
cation having been originally included in No. 
— A.D. 1886, takes under patents Rule 23, that 
te.] 


Sth July, 1887. 


9612. PLasterinc Macuuines, W. E. Baker, London. 

9613. CLosinc of Arr-TIGHT Doors in Snips, C. Skid- 
more, Hockley. 

9614. Meratiic Seats, W. H., S., and C. Sproston, 
Birmingham. 

9615. TempLes in Looms for Weavine, W. E. Johnys, 
Bradford. 

9616. Measurinc Hetcut, W. P. Ingham, Middles- 
brough-on Tees. 

9617. Metatiic Grit, J. Harrison, Stockton - on- 

‘ees. 

9618. VarnisH, 8S. Washington, Oaklands, 

9619. Stoprine Leaks, J. Reid, Bolton. 

9620. Mustarp, A. Carter, London. 

9621. Bats, G. 8. Grimston, London. 

9622. Concrete Fioors, J. A. Jones, London. 

9623. ANGLE Ciamups, W. H. Welshman, Birming- 


ham. 

9624. PowDERED ANILINE WRITING-INKS, R. J. Waters, 
Panchester. 

9625. ADVERTISING APPARATUS, T. and J. H. Carter, 
Sheffield. 

9626. MetaLLic Hanpigs, W. Tyzac« and 8. 8. Balme, 
Sheffield. 

9627. Girpers, F. Pilkington, London. 

9628. Ketries, G. Clark, London. 

9629. Sroves, G. Clark, London. 

9630. VeLociPepes, W. Clegg, London. 

9631, VeLocipepes, W. Clegg, London. 

9632. Putp, T. B. Holmes and 8. H. Holmes, Liver- 


pool. 

9633. TuBEs, W. P. Thompson.,—(M. C. Stone, United 
States.) 

9634. Trivets, R. Rowbotham, London. 

9635. Door Latcues, J. Lindley, London. 

9636. Looms, 8. Blamires, London. 

9637. ConTROLLING Devices, B. Drake, J. M. Gorham, 
E. Manville, and W. L. Magden, London. 

9638. Steam Borrers, W. and J. Beesley, London. 

9639. Extract of Sucar and Tea, A. McDougall, 
London. 

9640. Cricket Pap, R. J. Shepherd, London 

9641. Ratstnc SunKEN Boats, &c., P. 
London. 

9942. Bucktes, J. 8. Boyd, London. 

9643. Rounpaxouts, F. Savage, London. 

9644. Provipine Escare for Animas from Fire, O. A. 
Ericsson, London. 

9645. BorLers, F. Martinot, London. 

9646. Hosr, G. Meacom, London. 

9647. Rotary Motive-powEeR Enotes, A, Glembowie- 
ski, London. 

9648. Cicaretres, A. B. Biggs, London. 

9649. STERN Bearincs of ScREw PrRoPELLER SnHarFts, 
8. Menzies.—(J. Menzies, United States.) 

9650. Lapets for Cicaretres, J. A. Bonsack, London. 
9651. Car Coupiines, P. Jensen.—(D. J. Harding, J. 
8. Cain, R. McDonald, ond P. Cain, United States.) 

9652. SzaLina Packaces, A. J. Phelps, London. 


Berthelot, 
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9653. Crase for Exvastic Straps, C. Voorhis and A. 
Shenfield, London. 

9654. GaLvanic Barreriss, J. J. Shedlock, London. 

9655. Measvrine Force, A. J. L. R. Goddyn, London. 

9656. Fire-nar, W. E. Gedge.—{Wiedenbriick and 
Wilms, Prussia.) 

9th July, 1887. 

9657. Cieaninc Fisrovs Waste, J. Allmann.—(H. 
Isitt, United States.) 

9658. Wert Forks for Looms, T. Ratcliffe, Manchester. 

9659. Corron CLors, J. Hothesall, Manchester. 

9660. Drivinc Gear, J. Wilks, Stockton-on-Tees. 

9661. AppLyinc Lusricatine Matrer to JouRNaLs and 
Be A. Ness, Stockton-on-Tees. 

. Inpta- ee Vatves, C. Moseley and B. Blund- 
tone, Manches' 

9663. AIR —_ 9 “Arbenz.—( Messrs. Flurscheim and 
Bergmann, Germany.) 

9664. Drvinc Sanp, J. J. Pearson.—(J. McDonald, 
Japan.) 

9665. SELF-GENERATING Gas Burners, J. J. Norman, 
London. 

vrchoster Fioorine Cramp, W. B. and N. N. Haigh, Man- 


AUTOMATICALLY Exrracrixe Honey, J. Dixon, 

‘. rkshire. 

9668. Excavators, H. 0. Baldry and J. T. Pullon, 
Leeds. 


9669. Vents for Casxs, H. Harrison, Leeds. 

9670. Avromatic CoupLine of Carriacgs, G. W. Moon, 
London. 

9671. Pweumatic Brakes for Rattways, E. H. Tre- 
lease, London. 

9672. Fustian Cutrers’ Knives, R. Collinge, Man- 


chester. 

9673. IRON Fences, G. H. Boulton.—({C. W. Howarth, 
Toronto.) 

= See Presses, T. Dixon and J. Bowers, 


9575. Packrye for Sturrinc-poxes, A. J. Boult.—(P. 
Aunay, Russia.) 

9676. —— of Tram-cars, &c., W. Bilsborrow, Liver- 
poo! 

9677. Kxrrtmsc Macutnes, J. R. A. Peter, London. 

9678. Storace of Fisu, A. Mitchell, London. 

9679. EXPANDING REAMERS, J. Whiteley, London. 

9680. Kertie, C. Wayte, London. 

9681. Extraction of PLatinum, A. N. Contarini, D. 
Forbes, and R. Matthews, lay 

9682. _ ADVERTISING IN or ON MATCH- -Boxes, &c., L. de 
Liendendorff, London. 

9683. DETACHABLE HaME Covpiines, A. H. Fryer. 
—(J. EB. Hyde, United States.) 

9684. Mecnanicat Devices, C. J. Whellams and C. R. 
Bestwetherick, London. 

= for Gatvanic Batreriss, D. A. Davis, 


on. 

9686. Gus Carriaces, R. C. Christie, M. Gledhill, and 
H. H. 8. Ca J.B. G. A. oa, France.) 
9687. M. Gledhill, and 

H. H. 8. . B. G. A. Canet, France. 

9688. Hypraciic a ‘APPARATUS, RC. tie, 
M. Gledhill, and H. 8. m.—(J. C. G. A 
Canet, France. 

a Automatic MAcHIXE Gun, T. Nordenfelt, Lon- 

ion. 

9690. Puriryinc Mo asses, C. Leuchtenberger and B. 
Moiske, London. 

11th July, 1887. 

9691. Caarcinc Steam BoiLers with ANTI-CORROSIVE 
Liquinps, J. ne, H. 8. Batson, and W. G. Causer, 
Birmin 

9692. ll of TextiLe Fasrics, J. Hebblewaite, 
Manchester. 

9693. Puorocrarn Frame or Hoiper, W. D. Wilkin- 
son and F. Fowler, Birmingham. 

9694. Buryine of Cement, F. W. 8. Stokes, London. 

9695. Wrxpows, W. H. Wise, West Hartlepool. 

= Evetets for Boors, J. ‘Butterworth, Rochdale. 

. Bouts for Doors, T. Hartley, Bradford. 
pon Crank Suarts, R. Stephenson and W., Stafford, 


of the shaft 15, the windlass 19, 
tree 22, spindle 23, base 


rollers a a, four- 
substantially as di — (3) The combination of Fg 


shaft a the rod 30, the windlass 19, and oscillating 
supported S the shaft 15, a laterally 

wotedies On frame ss the hanger a rollers 

a a, journalled in (poy ‘he claw arm A, chain 26, 














ettieens 27, having grooved segment 28, + Godiding 
head 29, and bolts 33, connecting the grooved segmen’ 
and , the arm 35, having a swivelled connection 
with the roller-carrying frame, and means for adjust- 
7 genie 5 ths coms Sf ond 86, cubstent ly as 


saaee Cueck Vatve, C. Lieb, Wilmington, Del.— 
Filed October 1st, 1886. 
Claim.—The combination, with a valve “T° ofa 
ring encircling said casing and adapted te be turned 
on the same, supports attached to said ring, a valve 





rod mounted to move on said —— a square box 
Skee ne ee the casing, said 
having a recess in its bottom part, a puppet valve 
haring uare head located in said box, and a stem 
gui in the bottom recess of the box, substantially 
as set forth. 


362,191. Apparatus FoR SEPARATING OIL AND GREASE 
rrom Stream, S. Stuart, Plaingield, N.J.—Filed 
October 13th, 1886. 

Claim.—{1) The combination, with the shell or casing 
to be inserted in a line of 





Newcastle-on-Tyne. 
9699. TRAVELLING Horstixe Gear, W. G. Scott, Man- 


chester. 
9700. TzLescore and Wakine Stick, T. Hayward, 
Smethcott. 


9701. TraveLtinc Baas, T. Poore, London. 
9702. HicH-pressurRE Steam Encines, W. Chilton, 


on. A 
9703. Boots and Suors, J., P., A., F., and A. Cave, 
Lond: 


9704. Surecp for. Opestnc MixeraL Water Borrtes, 
J. T. Hump) , Plaistow. 

9705. RErRiGeRaToRs for CooLiNc Meat, &c., 8. W. 
Candy, London. 

9706. Conpensinc and SeparatTinc Leap Fume, J. B. 
Clark and the Panther Lead Company, London. 

9707. Bearines and Busnes, &c., J. got A. Baker, 
London. 

9708. Moutp for Mreasurixe and ParTIALLy SHaPinc 
Cicar Fitiers, F. A. Ford, London. 

9709. TrovcH CLosers, Ww. Bartholomew, London. 

9710. Gas PressuRE ae M. Walker, London. 

9711. Lamps or Lanterns, C. Craston, London. 

9712. Suarts for CARRIAGES, &c., P. Adolph, London. 

9713. Paps for the Hoors of Horses, H. Deceulener, 
London. 

9714. TorLet Ewers or Juas, &c., W. Starley, London. 
715. REvotvinc and TiT1nc Movtp for CasTixc 
Tues, G. Adams, London. 

9716. Fastentnos for Doors, J. Hirschfeld, London. 
9717. Fiurertne and Puriryixc On, E. Ducretet, 
London. 

9718. RerLector-inpicaTtor Device for the WaTEeR- 
GAUGE Grasses of Steam Generators, J. Steven- 
son.—{A. Poudloué, France.) 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





362,130. Macuixe ror Pciirsc Coxe From OVENS, 
4 C. Weir, Cincinnati, Ohio.—Filed June 28th, 
886. 


Claim.—{1) In a ee on the combina- 
tion of a windlass nn be rame, guiding 
the reciprocating arm and ting upon a windlass 

shaft, with the arm 27 and segment 35 detachably 
connected, whereby the parts are locked in any desired 





























fixed position, substantially as specified. (2) In a 

coke-pulling device, in conbinatios with a main frame, 

Sr any aaa apna ep al al a 

e su’ 

Interally adjustable thereon, substan 

(8) The combination of an oscillating and ho 
swivelling — rollers j 

four-winged cla a Dobereen enka 

and a windlass po chain for recij ting said claw 

arm, substantially as described. (4) 





delivered 
ly as herein described. (2) The combination, 
with the shell or casing A to be insert a line of 


b, and the catch 
plates or separating abutments , extending trans- 
versely across the shell from side to side thereof and 
formed integral with the shell, substantially as herein 
described. (3) The Tee By with the ‘shell or 
casing containing the ca‘ or separating al 
mene Cand the well B connected therewith, of the 
chemical receiver s, communicating with the said shell 
or ane substantially as and for the purpose herein 
set fort: 


362,187. Gas Excise, A. Schmid and J. C. Beckfield, 
Allegheny County, Pa.—Filed November 15th, 1886. 
scone does In “ — oe the combination of the 
cylinders, a valve chamber 
by suitable ports, anda 
thin said chamber and con- 


gases from 
as set forth. { (2) In 
the power and com- 
cylinders, a valve-chamber connected to said 
cylinders by suitable ports, a piston-valve located 
within said chamber and constructed to te the 








approximately so, a constant igniting flame or body 
located in the tube, anda piston-valve constructed to 


[362.187] 
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—— 
regulate seutaneiontion between the cylinder and 
igniter tube, substantially as set forth. 
$62,240. Conpuctor’s Time orn Transrer Ponca, S. 
Adler, San Francisco, Cal.—Filed ys ee — aa 
Claim.—{1) In a conductor's time or transf -—- 
the cylinder B, connected with one of the jaws, 


tion with the devad 


time dials Sao AF rented 


herein described. (2) In aconductor's time or transfer 
punch, the _— , connected with one of the _ 
of the punch, ha’ ‘ing time dials C on 
each end, in combination with the central spindle 


nut N on the back end 
hands, substantially as herein described. 
Inzector, W. McShane, St. John, New Bruna- 
wick, Canada.—Filed March 19th, 1886. 
Claim.—(1) The combination of the lever L with the 
steam valve v in the injector and the T or 
ing overflow valve r in peg Ge pipe D, ina fitting 


injector, = mtn bef «end Fd = 
80 v orer as ‘or 
: "described. (2) The combination of the lever 


pose 
Brith the spindle of valve v, connected 
with E attached 


cou) 8, 8 
casing of the injector, and with the spindle 


g 


waleoy ty dhe counting vi, end Ge ante a * 
and movable cow 


yk ng the pt tak-i-g 3 The combination 
iP ace Res ng v in an injector and Srowter 
Pan rin th the deli ere in a fitting distin 


separate from the of the Siaconer, and 
the lever L, with the puppet ph Pp — delivery cham- 
ber D2, all as and for bed. 


Rop Pacxsse, A. tees Fall River, Mass. 

—Filed My peed hs 8th, 1887. 
Claim.—{1) In a rod Es: a collar to direct the 
packing ring into a stuffing-box, the said collar having 


YY [362,355] 










ah oon sonnet the sections I, hinged 


inp ado in has lugs or ears 
to loc! iene die sections ef 
Meer! In a rod pac 
i f a sped he ae “\ wd 
lunn passage ve the 
a as set forth, 
362,446. Car Truck, H. C. Hodges, Detroit, Mich,.— 
Filed March 28rd, 1887. 
PR en 7 The combina tion, with gee tea hain 
Se : pA ntponon thereto, o of 
extrem! an equalising 
vided with universal fe ngs at ha eng 





extremities, substantially as and for th 
described. @) In a car truck 


wotted 








bar, pring locate rovided witha 

springs e the ax gs 
ona b h ‘the of the equalising bar, 
said springs veated at their u and lower ends upon 
universal substantially as and for the purpose 
described. (8) | n a car truck provided wi with an equal- 
ising bar, 5) ted b h its ext ities above 
the said 5) having universal 


le prings 
bearings at one of its ends, substantially as and for 
the purpose described. 
480. Borer Feever, J. Austin, Bast Liberty, 
Ohio. ah November 11th, 1886. 
Ina ee feeder, the combination, with 
water and steam’ 


ait 








retaining springs Z, as and for the 
(3 The eoebinetion of chamber A 


qe 


5) The 
tes M 
the balanced sliding 
ports N N’, as and for the purpose 


362,510. RecuLator ror DyNAMO-ELECTRIC MACHINES, 
¥ T. -—< E. Higham, Philadelphia, Pa.—Filed June 


Clete tay The combination of the £ On eee shaft 
— —— Ss 


eeee 8 cere eonneren, een the 
— ~ vply of of ‘aie 
fluid to the ‘with coum 
ib eiren, for ors forth. th the 
combina‘ a os 
combination of dynatno tect machine sh loose from 
[362,510] 
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THE NEWCASTLE ENGINE TRIALS. 





A.rHouGH we are not yet in possession of all the data 
collected by the judges during the engine trials con- 
cluded last week in the showyard of the Royal Agricul- 
tural Society, we have sufficient to enable us to draw 
certain deductions which are not without value. We do 
not as yet know what was the weight of air used per 
pound of coal burned, nor the indicated horse-power, for 
the calculations have not yet been completed; and the 
grate areas which we have already given are those sup- 
plied to us by the competitors, and must aot be regarded 
as minutely accurate, though no doubt they are near 
enough for all practical purposes. Before going further 
we must correct one or two inaccuracies which occur in 
the table setting forth the performance of the compound 
engines—inaccuracies due to hurry in going to press. In 
the thirty-second line of the table, on page 45, the me- 
chanical time for Mr. Foden’s engine is given as 4583 hours. 
It should be 44583. In the same page, however, in the 
last column, line 8 from the bottom, the correct figures 
are given. In line 36 of the same table two errors will 





be found. The foot-pounds per pound of coal are given 


tive governor controlling the point of cut-off is known to 
be essential to the economical working of steam engines. 
Now, if a portable engine is wanted to do rough work— 
say, to drive a mortar mill for a builder or contractor— 
we concede at once that a first-class governor will be out 
of place. But are we to assume that engines which can 
be moved about from place to place on wheels are never 
to rise in quality above that which will satisfy the 
demands of a mortar mill? There can be but one answer 
to this question. There is not a builder of portable 
engines in Great Britain who would not feel insulted, and 
with reason, if he were told that his productions were fit 
for nothing better than driving mortar mills. We must 
assume, therefore, that by a far higher standard than this 
the portable or traction engine is to be judged. The use 
of the portable engine is no longer con‘ined to driving 
thrashing machines. On the contrary, it is used for an 
infinity of purposes, such as dynamos, mills, sawing, 
pumping, &c. e find it used to an enormous extent in 
mining work, and usually under conditions which render 
the utmost economy of fuel imperative—as, for example, 
in the African diamond mines, whereat as much as £10 a 





ton has been paid for coal, and even then the value of the 


McLaren by 97031b.; while Foden beat McLaren by only 
1394 foot-pounds. In the compound engines we have:— 
Paxman, 1,096,796, Foden, 1,070,000, and McLaren, 949,852 
foot-pounds per pound of coal. Thus Paxman beat Foden 
by 26,796 and McLaren by 146,944 foot-pounds, while 
Foden beat McLaren by 120,148 foot-pounds. This, 
again, is very close work, and is very far in advance of 
anything ever before done with non-condensing engines. 
Let us see how far the Paxman compound engine deserves 
to be called a racer in the modern sense. e illustrate 
the engine below, so that our readers can judge to a 
certain extent for themselves. The boiler presents no 
peculiarities, save that it is more heavily stayed, as it has 
to carry 1501b., than it would be if it carried 50]b., the 
old commercial portable pressure. The fire-box is of the 
ordinary make. The only difference that we can discover is 
thatinstead of twenty-five tubes3in. in diameter—the regu- 
lation number in old days for commercial 8-horse portables 
— it has fifty-three 2in. in diameter. As to the question of 
the extra cost of this modification we need say nothing, 
because we have already presupposed that the better class 
of engine must be dearer than the inferior class. The 
objection may be urged that the tubes will weigh more. 





MESSRS. DAVEY, PAXMAN, AND CO.'S PRIZE COMPOUND ENGINE. 


for Mr. Foden’s engine as 782,241. The correct figures 
are 1,070,000. For Messrs. J. and H. McLaren, the foot- 
pounds per pound of coal are given as 1,071,608. They 
should be 949,852. These inaccuracies do not affect the 
statement of coal per brake horse-power, which is cor- 
rectly given, and that they are erroneous will probably 
have been detected at once by our readers, who, having 
all the necessary data before them, have no doubt already 
made the necessary correction. It is of course clear that 
as Mr. McLaren’s engine required 2°08lb., while Mr. 
Foden’s engine burned but 1°858 lb., the foot-pounds per 
pound of coal must be greater for it instead of less than was 
en with Messrs. McLaren’s engine as stated in the 
e. 

One of the first points calling for consideration is the 
construction of the engines. In a word, how far, if at all, 
are they unfit for ordinary use? The word “racer” is 
applied as a term of ignominy to competing portable 
engines. It has long been w in that sense; and not a 
few persons may be led away with the idea that the 
engines exhibited were got up for a race and for nothin 
else; that, in fact, all good qualities have been sacrific 
with the one object of saving fuel. Now, this is an 
entirely erroneous impression, and we think our readers 
will be disposed to admit as much before we have done. 
That an engine intended to be very economical of fuel 
must be different from an engine which is not economical, 
will be admitted at once; it is a self-evident proposition. 
It is with these differences, then, that we have to do, and 
whether they are or are not objectionable depends entirely 
on the stan which we set up. For example, a sensi- 


coal was not so much the question as the difficulty of 
getting it at any price. There are portable engines and 
portable engines; some are cheaper and less economical 
in fuel than others. But because cheap engines are built 
and sold, are we to say that dearer and better engines are 
not to be built? The best answer is to be found in the 
ractice of the country. All makers of note or reputation 
puild two classes of engine—the simple and the compound 
—and they have a demand for both; that is to say, high- 
class engines are wanted by the world quite as much as 
those of lower quality. It seems almost a waste of time 
to argue thus at any length; but we find it necessary to 
make this point perfectly clear, so persistent are the 
attempts which are made now, and always have been 
made, to disparage engines which have taken prizes in 
the showyards of the Royal Agricultural Society. 
Holding, then, that the engines which have just com- 
peted at Newcastle are high-class machines, it only 
remains to be seen whether they possess elements of con- 
struction, material, or design which are objectionable 
even in a high-class engine. It is clear that for our 
present purpose we need not concern ourselves with any 
other engines than those of Messrs. Davey Paxman and 
Co., E. Foden and Sons, and J. and H. McLaren. These 
are the engines whose performance is noteworthy, 
and, dividing them into classes, we see how close they 
run each other. No more striking mode of comparison 
can be suggested than that based on the foot-pounds per 
und of coal. In the simple class we find the following 
gures:—Paxman, 783,091; Foden, 774,782; McLaren, 








773,388. Thus Paxman beat Foden by 8309 1b., and 


Assuming that they are the same thickness and the same 
length in each case, we shall have twenty-five tubes 3in. 
in diameter outside. These may be taken to weigh about 
3lb. the foot run, while a 2in. tube will weigh 2lb. 
the foot run. We have for the twenty-five tubes 
25 x 7 x 3=5251b.; while for the compound engine we 
have 53 x 7 x 2 = 742 lb. or 2171b. against the com- 
pound engine. How far an increase of 1 cwt. 3qr. 21 lb. 
is prejudicial in an engine we must leave our readers to 
say for themselves. The heating surface is augmented, 
thanks to the extra weight, from about 131 square feet to 
194 square feet; but besides this, it is rendered very much 
more efficient because the escaping products of combus- 
tion are split up into fifty-three columns, each with a 
cross-section of less than four circular inches area, instead 
of twenty-five columns with a cross-section of about eight 
circular inches area. Apart from the increase in the 
number of tubes we find nothing abnormal about the 
boiler. That it cannot be a delicate affair, easily put out 
of order, or dangerous, is proved by the circumstance that 
it was to work at so high a pressure as 150 1b. per square 
inch. 

Turning now to the engine, we find that a solid frame 
of I iron is secured to wrought iron brackets rivetted to 
the boiler. This is intended to spare the boiler from the 
racking stresses to which it is exposed when the cylinders 
are bolted to it at one end and the crank shaft saddle at 
the other. To this frame are secured the cylinders and 
the pedestals of the crank shaft, and the brackets carrying 
the guide bars and the governor. In all this we fail to 
find any feeble, gimcrack designing; on the contrary, we 
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see nothing but excellent and skilful mechanical engineer- 
ing. If we examine the crank shaft and its bearings we 
shall find them of ample dimensions. The fiy-wheel 
balances the cranks. The slide valves present nothing 
unsound, nor do the excentrics. The automatic governor 
gear may be regarded, perhaps, as a complication ; but it is 
none the less certain that automatic governors are freely 
used in engines that are not called racers, but ordinary com- 
mercial engines; and if a result as good as that got by Mr. 
Paxman can be got by simple means, well and We 
can only say that we are not aware of any device with 
fewer parts applicable to a portable engine which gives 
the same result. But whether this is so or not, the fact 
remains that about the automatic gear there is nothing 
delicate or likely to wear out in a hurry. It is an 
ordinary weighted governor, driven by mitre wheels and 
a belt in the usual way, and working a link up and down 
on a die block instead of operating a throttle valve. 
There is a feed-water heater fitted to this engine, which 
consists of lengths of copper pipe put in the exhaust 
steam. It is quite possible—nay, we are certain—that in 
process of time these tubes will choke up with deposit. 
if this circumstance is to tell against the use of heaters, 
then the great majority of portable engine builders are 
sinners in the same direction, for they all use feed-water 
heaters of much the same kind in the better class of 
portable engines. During the trial the engine was fitted 
with special arrangements for lubrication, use it was 
essential that it should run for several hours without 
stopping or heating; but these special arrangements are 
not very alarming. They consist of two iron arms - 
ing glass oil cups with wiping wicks for the big ends of 
the connecting-rods, and a Schonheyder’s sight-feed 
impermeator on the steam pipe. This is out of propor- 
tion large for the engine, but it happened to be the onl 
size in stock, and it answered its purpose perfectly. We 
do not think anyone will go so far as to say that this 
impermeator constitutes a distinct defect in the engine. 

r. Foden’s traction engine we have already illustrated 
and described. Concerning the design of this engine and 
the workmanship, we can only say what we have already 
said, namely, that both are as good as that of any other 
builder of traction engines, and the perfect way in which 
both boiler and engine dealt with the enormous pressure 
carried—250 lb. on the square inch—is sufficient assur- 
ance that there is nothing gimcrack about this engine. 
Exception may be, and has n, taken to the automatic 
cut-off gear. Mr. Foden did not give this a fair chance, 
because, for the want of a dash-pot or other steadier on 
the governor, it jumped about and hunted in an objec- 
tionable fashion. But it must be remembered that this 
governor is about the first made, and we may look for 
substantial improvement in future. For ourselves, we 
see no reason why it should not be made to work very 
well; but even if it were an entire failure, it is not neces- 
sary to the success of the engine, and it might be removed 
and replaced by another without in any way d i 
from the merits of the rest of the design. The most 
objectionable feature about the engine is the extremely 
high pressure at which it is worked; but after all, Mr. 
Foden may be only in advance of the times by a few 
years. There wasa t outcry made when it was pro- 
posed to work portable engines at Cardiff at 80lb. No 
one thinks anything of this now. Ploughing and trac- 
tion engines have long been worked at 170 Ib., and no one 
knows how much more has been put upon them. Fami- 


~wn dl with such pressures soon renders them acceptable. 
€ 


People who kept very clear of Mr. Foden’s engine at first 
when they heard it carried 250 1b., might be seen a day or 
two afterwards examining it quite unconcernedly while 
the index on the pressure gauge stood close to 300 Ib. 
However, the trials all go to show that 250Ib. is not 
required to get as good a result as that got by Mr. Foden, 
and we have not the slightest doubt that at 1501b.—the 
usual traction engine pressure—his will prove an emi- 
nently satisfactory machine, quite capable of saving in 
coal and water the cost of any extra repairs which may 
be entailed by the fact that it has two cylinders instead 
of one, and that it carries 150 Ib. instead of 50 Ib. 

In another impression we shall illustrate the compound 
engine of Messrs. McLaren. is engine is more specially 
comparable with Mr. Paxman’s than with Mr. Foden’s, 
in that it is a portable engine in the strict sense of the 
term. In the design we found nothing whatever that 
constitutes a racer in the invidious sense. The boiler is 
of the ordinary type, save that it is alittle longer than 
those of some makers. What we have said concerning 
the tubes in the Paxman boiler applies here. They are 
52 in number and 2in. diameter. The boiler is well 
stayed and well made in every respect. Nothing flimsy 
or likely to get out of order. The cylinders constitute, as 
we have said, one casting, of a very perfect kind, and 
designed with extreme ingenuity and skill. The crank 
shaft is heavy and well proportioned, and carried in 
flexible bearings, tied to the cylinders by stays, so as to 
spare the boiler racking strains. There is in all this 
nothing to which exception can be taken. It is true that 
there is an automatic cut-off, but this consists of a grid- 
iron slide working on the back of the main slide, and 
actuated itself by a Turner-Hartnell governor on the 
crank shaft, and these governors are now sold by Messrs. 
Turner, of Ipswich, at about £6 10s. complete and ready 
for use. These have only to be examined by any engi- 
neer to render it clear that they may be put with safety 
in the hands of any labourer who can drive an engine. 

It appears, then, that all arguments which can be urged 
against the competing engines tried at Newcastle, 
based on the ground that they are delicate machines 
unfit for hard work, must fall to the ground. They really 
come to this, that the best of the engines do not repre- 
sent ordinary commercial practice. This is quite true in 
one sense, and in one sense only. ‘ They an com- 
mercial practice of one kind, the Alnwick Company’s 


Co 
engine may be taken to represent another. Both classes 
find purchasers, but it is beyond dispute, we think, that the 
duty of the Royal Agricultural Society is not to stimulate 
the production of inferior engines by awarding prizes to 


‘cent. more space 





machines which repeat the practice of twenty-five years 
but to promote in every possible way the ypenenee 

of better and still better portable engines. e believe 
that certain of the firms at signed a well known circular 
letter now feel that they have made a mistake; and 
already rumour asserts that a demand will be made for 
another trial at an early date, possibly next year, in 
which all may take part. The effect of the recent trials 
will soon make itself felt on foreign agents, who are 
not enamoured of old-fashioned practice. It would be 
difficult indeed to name an eminent firm that does not 
already build compound engines which, it is at least 
mal! ae as good as those tested. The fact that 

the makers of them have shrunk from submitting them 


to public trial will not have good results, and this is we | &c. 


think to be regretted. The advantage lies now with Messrs. 
Paxman, Foden, and McLaren, and they thoroughly de- 
serve that it should be so. It is true that the last two 
firms have not got prizes, but the splendid performance 
of their engines, and the high quality of design and 
workmanship which have secured these results, convert 
their failure into a triumph, and the three firms we have 
named stand to-day as the proved makers of the best 
engines of their kind in the world. This should, and 
no doubt will, lead to a large accession of business, and 
will do more than appears at first sight to maintain the 
high reputation of British engineers abroad. We have 
dealt only with compound engines, but all that we have 
said about them will apply to the simple engines. We 
have only, indeed, to look at these engines and consider 
their admirable proportions and great size of wearing 
surfaces, to see how absurd is the argument that they are 
“merely racers.” If to have everything well designed, 
well made, and of the best materials constitutes the art 
of building racers, then the more it is practised the better. 

In a succeeding article we propose to consider in detail 
the causes which have conduced to the excessively high 
results which have been obtained. 








THE MANCHESTER EXHIBITION. 


Tue Manchester Exhibition may claim with justice to 
be the finest seen in this country since 1862, that its 
excellence is fully appreciated is proved by the fact that 
already considerably over a million and a-half have visited 
it. e attendance indeed averages over 16,000 a day 
even now, when the heat renders the great machinery 
hall anything rather than a pleasant lounge. But there 
are numerous other attractions, notably thethirteen picture 
galleries, containing the finest collection ever got together of 
examples of British art. It is not with art, however, that 
we have todo, but with engineering as set forth in the 
Great Machinery Hall, which much resembles in shape, 
and the importance of its contents, the Machinery Hall in 
the Antwerp Exhibition, the principal exhibits in which 
we described pretty fully at the time. On Saturday after- 
noon the Manchester Association of Engineers visited 
the building, and we quote the following passage from 
the address of Mr. Alderman H. Bailey, ident of the 
society. Mr. Bailey said :—“This Exhibition contains 
the largest and finest collection of machinery ever brought 
together under one Exhibition roof. The department 
comprises 135,000 square feet, this being about 60 per 

covered than that occupied by machi 

at the Inventories and the Liverpool and the Edinburgh 
Exhibitions all put together. I suppose that the est 
exhibition of machinery ever held under one in this 
country before was on the occasion of the great Exhibition 
of 1862; and yet this Jubilee collection of machinery 
covers fully 50 per cent. more space than the Exhibition 
of twenty-five years ago. The committee have had a heavy 
responsibility in making the selections. But we know 
that the chief manufactures of this district are well repre- 
sented. The engines of Bolton and Hyde, the textile 
machinery of Oldham, and the mechanical tools of Man- 
chester are represented by the finest examples, triumphs 
of skill and design. Even Salford is represented in a 
small way at this Exhibition.” 

A very large portion of the building is occupied by 
textile machinery, with which we are dealing in special 
articles ; our purpose now is to say something concerning 
miscellaneous exhibits. With the electric light machinery 
we have dealt already at some length in our issues 
for May 6th and 20th, and we n not refer to it 
further at present. Several firms have sent or 
the same class of machinery to Newcastle as that whic 
they exhibit at Manchester, and as it has been fully 
described already in our notices of the Newcastle Exhibi- 
tion, we need not say more about it here. 

The most important exhibits in the machinery at rest 
department are, no doubt, the locomotives. Mr. Webb, 
of Crewe, shows the old Trevithick stationary engine, 
which he found in Hereford, and bought in 1883. It has 
a cast iron boiler and 5 flue, the fire being made in one 
of the legs of the 3, while the chimney is attached to 
the other. The cylinder is sunk into the boiler, and the 

iston-rod carries a long crosshead straddling across the 

iler and working the crank shaft below by two con- 
necting rods. The steam is distributed by a four-way 
cock, worked by a plug rod. Close to this is the full-size 
model of the Rocket, which was shown last year at Liver- 
1, and was illustrated in Toe Enorneer for Feb. 25th. 

r. Webb’s principal exhibit is a new type compound 
oods tank engine. The two outside high-pressure cylin- 
0 are ldin. by 24in., and the single low-pressure inside 
cylinder is 30in. by 24in. The engine is carried 
on eight whéels, the two leading wheels, about 3ft. 
6in. in diameter, being just in front of the cylinders. 
The six-coupled driving wheels are 5ft. 2hin. diameter, and 
are ed with two axles behind the fire-box under the 
tank and foot-plate, and one axle in front of the fire-box. 
This axle is driven by the low-pressure cylinder, the other 
pair of axles by the a cylinder. This is a very 
fine and well-designed engine, a distinct departure not 
only from existing practice in general, but from Mr. 
Webb’s ordinary compound practice in particular. The 





tank is fitted with a Ramsbottom scoop, and is of large 
capa a — engine is a cross between the 
ordinary tank and tender engines, partaking much more 
of the nature of the latter wag it does of that of the 
former. The Lancashire and Yorkshire Railway Company 
shows a passenger engine with some peculiarities in the 
way in which the carrying springs are arranged. We 
have engravings of this engine in ay and will 
therefore postpone a description. It was built by the 
Vulean Foundry Company, of Newton-le-Willows, and is 
a very satisfactory piece of work. 

Standing almost side by side with the Rocket is a 
little engine, the Dot, for the 2ft. gauge, constructed by 
Messrs. Beyer, Peacock, and Co., for use in ironworks, 
The same firm show an engine built for the 
Dutch Government, with four-coupled wheels and a very 
long wheel base, intended for working the express traflic 
between Flushing and Germany. is engine has the 
flat-topped Belpaire fire-box so much in favour on the 
Continent, and is in most respects similar to the express 
engines built by the same firm for the same service, and 
illustrated in our pages on the 4th of March, 1881. The 
fact that the Dutch Government continue to order these 
engines in England is sufficient proof that they have given 
complete satisfaction. The engine weighs full 39 tons. 
The cylinders are 18in. by 26in. The driving wheels are 
7ft. in diameter. The grate has an area of 23°5 square 
feet, and the heating surface 1324 square feet. 

Messrs, Sharp, Stewart, and Co. show an engine for 
Colonial use, of the Consolidation class. It has outside 
cylinders 15}in. by 18in., and is carried on eight coupled 
wheels, 3ft. in diameter, and a pony truck. It has the 
American extended smoke box, and the slide valves work 
on top of the cylinders. It has, in short, many of the 
speci teristics of American locomotive practice, 
which render that practice so nny in new countries ; 
the two central wheels are without flanges. The tender 
is carried on two four-wheeled bogies, and holds about 
1400 gallons of water. The engine weighs, in working 
order, about 28 tons. 

The Manchester, Sheffield, and Lincolnshire Railway 
Company exhibits a fine inside cylinder four-coupled bogie 
express engine, and Messrs. Nasmyth, Wilson, and Co. 
have close oa eee four-coupled engine with a 
bogie, intended for the Midland New Zealand Railway. 

the Irish section Mr. Ivatt, locomotive superin- 
tendent of the Great Southern and Western Railway, 
shows a fine four-coupled bogie engine for the Irish 
5ft. 3in. gauge. The driving-wheels are 6ft. Gin. diameter, 
and the cylinders are 18in. by 24in. The weight in 
working order is 39 tons 4cwt. A pair of cylinders cast 
in one piece, and unfinished, is shown on the ground just 
in front. This is as good a casting as we have ever seen, 
and was made by Mr. Grendon, of Drogheda, who built 
in 1845 the first engine ever constructed in Ireland, 
namely, the Victoria, for the Dublin and Drogheda Rail- 
way, who shows in another part of the Irish section a pair 
of similar cylinders, which have evidently seen a great 
deal of service and are still quite perfect. The smoke-box 
door of Mr. Ivatt’s engine is open to show a somewhat 
unusual arrangement of the ejector _— of the vacuum 
brake, which are placed — to the exhaust pipe and 

t their steam through the cylinder casting. In the 
section is also shown a curious little locomotive con- 
structed by Mr. Spence, of the Cork-street Foundry, 
Dublin, to the designs of Mr. 8. Geoghegan, of Dublin. 
This engine is intended for use on narrow gauge railways 
or tramways, and, as we shall probably illustrate it, we 
o_ se gg sanere phan > ar 

t might imagi t the display of stationary 
daptaay arenda hide beaks very large, but this is not the 
case. The principal exhibits in this class of machinery 
are the four engines which drive the lay shafts giving 
power to the machinery in motion. ese engines 
stand close together, near the centre of the hall. One of 
them is by Messrs. J. and E. Wood, of Bolton. It is like 
its fellows, a horizontal engine, driving a large fly-wheel 

ved to take six cotton ropes. The valves are worked 
y a modified Corliss gear; a flat bar fitted with notches 
at either end is ca to move back and forward by an 
excentric. The weight of the bar is supported on a 
balanced cam, acted on by the governor. As the bar moves 
the notches engage with claws on levers actuating the 
rotary valve spindles and cause them to move. The cam 
throws the plate out of gear with the levers, according as 
it is shifted by the governor. This is a very simple device 
with few parts, and works very well. Beside the engine 
stands one of the speed recorders of Messrs. Goodbrand and 
Holland, of Manchester—Macbeth’s patent. The paper is 
laced on the inside of a drum; an arm carrying a pencil 
is caused to revolve by a clock, and if the speed of the 
engine were uniform it would draw a straight horizontal 
line on the paper. A sensitive governor in the bottom 
of the case carrying the drum is made to revolve LM the 
engine, and causing the pencil arm to rise or fall, the 
pencil describes a line which indicates the variations in 
speed of the engine. 

Another of the four engines is a fine double compound, 
that is to say, two horizontal engines on independent 
bed plates driving the same c shaft. This is by 
Messrs. Daniel Adamson and Co., and is an admirable piece 
of work. The high-pressure cylinder is fitted with modified 
Corliss gear almost identical with that shown applied to 
a horizontal engine in the Inventions Exhibition by the 
same firm. The fly-wheel is grooved, and drives six ropes, 
The third engine is by Messrs. J. Musgrave and Co., of 
Bolton. Itisa compound engine with a modified Corliss 
gear of simple construction, which, however, it would be 
very difficult to explain without drawings. The grooved 
fly-wheel carries ten ropes. 

The fourth engine is a very fine example of Messrs, 
Hick, Hargreaves, and Co,’s well-known single cylinder 
Corliss engines. The construction of these engines is so 
familiar to engineers that we need not give one word of 
description. . i 

Messrs. Bentley and Ford, of Longton, in Staffordshire, 
show a well-made horizontal engine—the “ Portland” — 
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COMPOUND VERTICAL ROTATIVE PUMPING ENGINE-CYLINDERS. 
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fitted with the firm’s patent automatic expansion gear. 

The main valve is cylindrical and hollow, with oblique 

ae and is worked in the ordinary way by an excentric. 
H 


worked by a second excentric. 


axially at the same time as the excentric is causing it to 
travel backwards and forwards through the main valve. 


As the governor rises or falls, the expansion valve cuts off | 


sooner or later, the variation of cut-off being from one- 

sixteenth to three-fourths of the stroke of the engine. 
Gas engines are shown in numbers, the principal display 
by Messrs. Crossley, who have not only several in 


bein 
the Machinery Hall, but, in the yard outside, a shed con- | 


taining a complete Dowson gas plant at work. Messrs. 
Crossley, however, have not the field all to themselves. 
The Stockport engine may be seen working with great 
ey and in perfect silence. 

essrs. Henry Wallwork and Co., of Charter-street, 
Manchester, show Sturgeon’s gas engine, which works 
very satisfactorily, as far as can be judged from what is 
to be seen in an Exhibition. As this engine is not 
very well known, we may describe it a little fully, On 
the mixed charge of gas and air being ignited, the expan- 
sive force is received equally and simultaneously upon 
two pistons, the one moving up and the other down ina 
vertical cylinder. Each of these pistons separately and 
independently imparts this force to one of a pair of cranks 
on a double crank shaft, to which it is connected by 
means of a sway beam and connecting-rod. The cranks 
on the double crank shaft are set opposite to each other. 
It will thus be seen that, not only are the principal work- 
ing parts of the engine perfectly balanced, but the expan- 
sive force of the charge is received rage d and in opposite 
directions upon the crank shaft, by which means the 
crank shaft and bearings are relieved from the detri- 
mental effects of a constant repetition of sudden shocks 
being thrown on to them all in one direction. The 
charge is drawn into a horizontal cylinder, in which runs 
a very light piston, actuated by one of the cranks, which 


e cut-off valves are placed inside the main valve, and | 
are cut to the same angle as the main valve, and are | 
The governor is connected | 
to the cut-off valve spindle in such a way as to twist it | 


| on its return stroke delivers the charge into the work- 
ing cylinder, midway between the two pistons. The 
| admixture of gas and air is thereby effected. This charge 
is then rapidly compressed and ignited, the shaft receiving 
one impulse for every revolution. The expansion of the 
charge is carried down almost to atmospheric pressure 
before opening the exhaust port, thereby extracting all 
the good that can be got out of the gas, and rendering the 
exhaust practically silent. 
are each oiled independently by means of Wallwork’s 
patent automatic lubricator, which feeds the oil drop by 
drop as required by these parts. All other parts requiring 
lubrication are furnished with capacious oil-cups. All 
parts can be readily got at. The pistons can be slipped 
out of the cylinder and put back in a few minutes, there 
being no cylinder cover to take off or joints to undo and 
make good again. The shaft is carried out a sufficient 
length on both sides of the bed, so that the pulleys may 
be put on either side of the engine to suit the convenience 
of position. The necessary strains are distributed through 
a number of bearings, each of which bears its proportion 
of the work to the relief of other parts. The result claimed 
is that wear and tear are thus diminished, and the dur- 
ability of the engine greatly increased. This engine runs 
in _— silence at a very high speed. 

he Dougill patent gas engine is shown by the makers, 
Messrs. Hindle, Norton and Co., of Oldham. This is a 
simple horizontal engine, but it has some peculiarities in 
the valve gear which we could not hope to make intelligible 
without drawings. 

The display of steelwork of all kinds is remarkably 
fine. Nothing like it has before appeared in England. 
The most noteworthy exhibits, at all events the largest, 
are those of Whitworth and Co.; they include a magnifi- 
cent steel propeller shaft 18}in. diameter, with a hole 10in. 
diameter through its entire length, and a complete set of 
steel forgings for a 68-ton breech-loading gun. The most 
remarkable exhibit is, however, a boiler hoop of steel 14ft. 
in diameter, 5ft. wide, and lin. thick, made from a single 
steel ingot. This ingot was cast solid, a hole was then 
driven through it, and it was gradually swaged by 





The pistons and slide valve | 


| hydraulic pressure into the boiler hoop exhibited. The 
| swaging was done from the inside, the principle involved 
| being very much like that by which Mr. Haswell, of 
| Vienna, “chewed ”—we can think of no more expressive 
| word—iron blooms into shape a quarter of a century ago 
| by means of his great hydraulic forging press. If such 
| hoops as that shown can be made at a price not too 
| great, they cannot fail to be freely adopted by marine 
engine builders. 

Messrs. Jessop make a good display of steel castings, but 
nothing very large. They show a photograph of a fly- 
wheel, 21ft. 3in. in diameter, to which is connected a 
crucible steel spur rim, 16ft. in diameter and 16in. wide, 
with a pitch of 54in., made for Messrs. Scott and Hodgson, 
of Guide Bridge. This is a remarkable piece of work. 
The mere statement of the dimensions gives no idea of 
the massive character of the wheel. 

The Hadfield Steel Foundry Company’s stand will not 
be passed by without attracting the attention of the visi- 
tor. It contains specimens of nearly all the articles for 
which the firm enjoys a well-deserved reputation. 

Messrs. Bolckow, Vaughan, and Co. have a fine trophy, 
showing specimens of ore and pig iron, spiegel, and 
finished work. Among the last may be mentioned a 
very large steel pinion. 

The Steel Company of Scotland has a small but beauti- 
ful trophy. 

The visitor should by no means overlook a small but 
very interesting exhibit made by the Credenda Cold- 
drawn Steel Tube Company. The tubes exhibited are of 
such beautiful workmanship that they resemble finished 
rifle barrels more than anything else. They are of all 
sizes, from several inches in diameter down to a fourth of 
an inch, and appear to be of a material which will do any- 
thing rather than split or crack. 








Water PowER FoR Mrits.—In our last impression a water 
wheel was described as erected for Mr. W. R. Mallet, of Exwich, 
near Exeter, by Messrs. Bodley Brothers. We are, however, 
informed that the wheel was designed by Mr. Alfred Bodley, and 





constructed and erected by Messrs. Taylor and Bodley, of Exeter. 
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in the centre of the great Midland mining district, 
derives its prosperity from the extensive beds of coal and 
ironstone abounding in the vicinity, the working of which 
a? employment to large numbers of the population. 

e smelting of iron ore, and its conversion into boiler 
plates, castings, hoop, nail, pig, railway, rod and sheet 
iron, form the staple manufacture and trade of the 
district. Almost every article made from brass, iron, 
steel, and tin, is produced here. The labour conditions 
are the same as in Birmingham. 


Wages Paid per Week in Wolverhampton—General Trades. 
8. * 





d. 
Bricklayers 34 0 
FR ee ee ee em 
RS re eee eS 
og, ite <TR 
eens =... a. 5. &. ES on Mis ee 
RS? Sets GIRS SS es 
Nai jj ae eee ae ee 
Wages Paid to Members of Trades Unions. 
Riemameaws so. ». «nee BG 
Tin-plate Workers ... ... ... per week 30 0—42 0 
West Bromwich, Oldbury, and Tipton Association 
of Miners ... ... ... ... ...perdaynominal 3 4 
Ditto... actual 4 2 


Wages Paid per Week of Fifty-four Hours in the Manufacture of 
Railway Carriages and Wagons. 


Brasscasters ... ... 28 0 
Coach Body-makers . 32 3 

» Finishers . 2910 

>: ‘Trimmers ... . 380 0 
Drillers ... i as 
Fitters ; . 26 0 
eee, 
SO eee 
Olivermen... eee Re 
Patternmakers . 3 9 
Rivetters... . 24 6 
Smiths . 32 4 

Strikers .. das on eo, 
es ok | 
Labourers eg ee ee 17 6 

Wages Paid per Week in the Manufacture, Rolling, and Smelting 


of Iron in the neighbourhood of Wolverhampton. 
Blast furnaces :— 








Chargers 7 
Fillers nok SS 
i coke . 24 3 
” lime . 211 
” mine . 2B 1 
Keepers . 30 
Pig weighers . 34:0 
Slaggers . 26 9 
Labourers . Se 
Puddling :— 
Ash wheelers 17 6 
Bar drawers . 19 6 
Coal unloaders 19 6 
Hammer drivers 18 6 
Helpers ... .. 17 8 
Metal breakers 17 9 
», _ wheelers 17 6 
a ee ee 
ne ge ees 
a ee ee Te 
ee ee EC ES 
Bar rolling :— 
i a a ee 
Bloomers eee Gets dase’ es See! Geb? aI“ ey Ge 
Bolters down orroughers ... ... ... ... .. .. 24 0 
SEINE 455) GAS. tas” cu. nee” ace peak) aie eee 
Coal wheelers a eee 
Cutters down ie Gens (ine sak? “Gab See eke’ 
Furnacemen ee ee a eee ee 
Heavers overor hookers ... ... ... ... .. «- 19 6 
Re a ee 
NINN Sn ins Sin <"sn Ween? Shp seks Woe cp ae 
EN eee aa eee) 
Hoop-rolling :— 
SN 5. oes Aas) seks aeol babys: a beh ps 
EER Ec GE acs nee, She nee Bivy wep ee ee 
OU a a eee 
Bundlers... = 24 3 
Se ee er er | 
0 RS a ee 
Co ee a 
ON cn al, cake sc ash , ees “ada ee 
OM se cae a coc ae: Re as. peg" pak See 
ce ne eS CREE 
apeetaps eT eee, ROLES a eee ee 
7 CE a rae 
ARE AG aa Tae, 
SEY sn’ ous tek. pene oak yak, aes. ene 
SR a a a eee we 
Plate and sheet rolling :— 
Bloomers ae eee ee a 
Boltersdown or roughers ... ... 0 40.0 2. ss oe 24 8 
ee te ee 
Ce ty I a Rr sg | 
MIE os Soo sac utc as) Tehd~ Beas 2 ak bee 9 
Heavers over or hookers .... ... 1... «1. ss «» 17 6 
SRE Ree ee ee eee ee 
Plate loaders Ce ee ee eee ok 
NS aie: «sony, kbs a uhbeh nab: tugkwuaavsbrs eed & Ge 
oe , Sg Rg ga TE Re 
a eer 
Wheelers Se eae seg SS. “che. Gat. Ss ~ ack Se 
a ee ee ee eee 
NE, 6 hevtpdce® an: ines. ase SSR) eae et ae 
Wages Paid per Week in Collieries in the Neighbourhood of 
Wolverhampton. 
RS. , ss’ nos Set ~ oon. aoe ak ee 
ee ee ee ie ae 
ee en eo — .. 1 8 
Helpers up... pe gee eee eile — .. 21 6 
Hewers ..._... — ww. 2 @ 
Overmen ... ... 48 8 ... 48 6 
» deputy > 3. 3&2 
PID hic, casi ate. ce ee = i os ike’ @ 
Ghifbers—measter 1.00 6c. oc. es ace met das) ee 
am ate Aen eek: ct 4s —- — 189 





Rent averages 4s. 9d. per week : Coal 12s. per ton, and 
gas 2s, 4d. per 1000 cubic feet. 








INSTITUTION OF NAVAL ARCHITECTS. 


THE meetings of the summer session at Newcastle-on-Tyne and 
Sunderland, 1887, will be held as follows :—On Tuesday, July 26th, 
at the Hall of the Literary and Philosophical Society, Westgate- 

Newcastle-on-Tyne, at 10 a.m. punctually. Qn Wednesday, 
July 27th, at the Hall of the Subscription Library, Faweett-street, 
Sunderland, at 10 a.m. punctually, On Thursday, July 28th, at 
the Hall of the Literary and Philosophical eee te-road, 
Newcastle-on-Tyne, at 10 a.m. punctually. On sine, ey 
excursion to Consett, to visit the Consett Iron and Steel Works, 
The Right Hon. the Earl of Ravensworth, President of the Institu- 

"ths tealseher ecemmaee f proceedings has been issued 
ol me Oo ngs n issued :— 

Tuesday, July Beck Morning meeting at the Hall of the Literary 
and Philosophical Society, Westgate-road, Neweastle-on-Tyne, at 
10 a.m. punctually. Official Reception of the Institution by the 
President and Council of the North-east Coast Institution of ingi- 
neers and Shipbuilders, the Mayor of Newcastle, and _ the 

ion Committee. Address by the ent. The following 
— will then be read and discussed :—(1) ‘‘On the Application 
of Hydraulic Pressure to Naval Gunnery,” by the Right Hon. Lord 
Armstrong, C.B., D.C.L., F.R.S. Vice-President, and Mr. J. 
Vavasseur, iate ; (2) ‘‘ Recent Develop ts in Marine Engi- 
»” by Mr. Frank C. Marshall, Member of Council. 12. 
m., leave by special conveyances (free) from the Hall to Elswick ; 
p.m., Luncheon at Elswick on the invitation of Messrs. Sir W. G. 
, Mitchell and Co.; 2.15, inspection of Messrs. Sir W. G. 
Armstrong, Mitchell and Co.'s Works and Shipyard, at Elswick ; 
4.30 p.m., return from Elswick by special conveyances to Central 
Station, N: ti] The of this day will be without 


“es. 

‘ednesday, July 27th.—Morning meeting at the Hall of the 
Subscription Library, Fawcett-street, Sunderland, at 10 a.m. 
mur gy 9.15 a.m., a special train (free) will leave the Central 
tion, Newcastle, for Sunderland. Official Reception of the 
Institution by the Mayor, Shipbuilders, and Engineers of Sunder- 
land. The following papers will be read and discussed go 
Some Recent Experiments with Basic Steel,” by Mr. W. H. White, 
Director of Naval Construction, Vice-President; (2) ‘‘On the 
Present Position Occupied by Basic Steel for Shipbuilding,” by Mr. 
B. Martell, Chief Surveyor to Lloyd's Register of British and 
Foreign Shipping, Vice-President. (N.B.—The debate on these 
pers will, t necessary, be resumed on Thursday morning, at 
Reweastle.$ 12.45 p.m., Luncheon in Sunderland, on the invitation 
of the General Committee ; 2 p.m., the party will drive to the Chain 
Cable and Anchor Testing Works of the River Wear Commissioners, 
which will be seen in operation, and thence to view the Pier Works; 
5.20 p.m., return from Central Station, Sunderland, by special 
train (free) to Newcastle; 8 p.m., Conversazione and Reception by 
Sir Benjamin C. Browne, Mayor of Newcastle, and Lady wne, 
at the Royal Mining, Engineering, and Industrial Exhibition, New- 
castle. e reception will take place in the Art Gallery, South 

Court. ening dress. 
Thursday, July 28th.—9.45 a.m., the Council of the Institution 
will meet in the small room of the Literary and ey Ope Society, 
Wi te-road, Newcastle-on-Tyne, to recommend the election of 
candidates as members and associates. Members having candidates 
to bring forward for election are requested to send their proposal 
forms to the secretary as soon as possible. 10 a.m., meeting of 
the members at the hall of the Literary and a Society, 
Westgate-road, Newcastle-on-Tyne, for the election of members and 
associates, and for the transaction of other formal business. The 
debates on Mr. W. H. White’s and Mr. B. Martell’s pa will, if 
yee be resumed. The following _— will then be read and 
i : ‘*Tyne Improvements,” by Mr. P. J. Messent, —— 
to River Tyne Commissioners. 12.30 p.m., luncheon in the Town 
Hall, Newcastle-on-Tyne, on the invitation of the General Committee. 
Excursion No. 1.—1.50 p.m., leave Central Station by special train 
free) for Jarrow, or leave Swing Bridge Pier + steamer 
free) at 2 p.m., for Jarrow, as may be he arranged ; 
30 p.m., arrive at Messrs. Palmer's Shipbuilding and Iron Com- 
panys Works, inspect the works; 4 p.m., ar by steamer ; 
4.30 p.m., arrive at North Pier, ‘Tynemouth; 5.15 p.m., return by 
train (free) from Tynemouth; 5.35 p.m., arrive at Central 
tation, N stle. E ion No. 2.—2 p.m., leave Swing Bridge 
Pier b: ial steamer (free) for Low Walker; 2.20 p.m., arrive at 
Low ben, inspect the shipyard of Messrs. Sir W. G. Armstrong, 
Mitchell, and Co., also the shipyard and engine works of Messrs. 
igham, Richardson and Co.; 3.45 oe epart from the latter 
yard ; 4.30 p.m., arriveat the North Pier, Tynemouth ; 5.15 p.m., 
retarn by jal train (free) from Tynemouth ; 5.35 p.m., arrive 
at Central Station, Newcastle ; 7 p.m., dinner of the Institution 
at the Newcastle Exhibition. Tickets, 7s. each, exclusive of wine ; 
morning dress ; tickets will be paid for at the dinner ; members 
are at liberty to invite their friends to the dinner. Two excursions 
are set down for Thursday. Members can choose which they will 
take. Members going to Jarrow can, if they desire, return by 











a“ 





ordinary train to Newcastle (Ist class, 1s.). Members going to | 


Low Walker can, if they desire, return by ordinary train to 
Newcastle from either Low Walker or Wallsend Stations (1st 
class fare, 7d.). 

Friday, July 29th.—9.55 a.m., leave Central Station, Newcastle, 
for Consett by special train (free). Arrive at Consett, and inspect 
the iron and steel works of Messrs. the Consett Iron ayer. 
Luncheon by invitation of the Consett Iron Company. 2.50 p.m. 
or 3.40 p.m., return by special train (free) to Newcastle, 








TRIALS OF-MOTORS FOR ELECTRIC LIGHTING. 
1887-8. 

THE form of application for entry of motor in these trials has 
been sent out by the Secretary of the Society of Arts, with the 
revised conditions. 

The Council of the Society of Arts are prepared to award four 
gold medals and four silver medals for prime motors suitable for 
electric light installations. The medals will be awarded on the 
results of practical tests, the conditions of which are as follows :— 

(1) The motors will be divided into two classes, A and B. Two 
gold and two silver medals will be allotted to each class. A—Motors 
in which the working agent is also produced. Steam: Ordinary 
portable or semi-portable non-condensing engines; ordinary 
portable or semi-portable condensing engines, Gas: Coal gas or 
water gas with mo oe: hydrocarbon vapour, liquid hydrocarbon. 
B—Motors to which the working agent must be supplied. Steam : 
Detached engines, non-condensing, without boilers; detached 
engines, condensing, without boilers. Gas: Engines worked by 
illuminating or other gas. Hydraulic: Water motors. Air: 
Scamena: air motors ; exhaustion motors. 

(2) Each class will be subdivided into two groups—those declared 
to develope not more than 10-horse power, and those which will 
develope more than 10-horse power and less than 20-horse power. 
Each motor will be worked at or about the power at which it is 
entered. [The horse-power herein tioned i ivalent to 





is nt 
oat raised one foot high in one minute, as measured on the 
brake. 

(3) For 4-horse power and under the entrance fee will be £10 ; 
above 4-horse power, the entrance fee will be £2 10s. per horse- 
power. The fees to be paid on entry. 





(7) All engines and boilers must be fitted up in accordance with the 
regulations of the Royal Agricultural Society, viz. :—(a) All motors 
or producers subjected to more than a nominal pressure must be 
fitted with a pressure gauge. Before any motor can be worked 
the pressure gauge must be verified by the judges. () There is no 
restriction as to the construction of motors, boilers, or producers 
but the judges must be satisfied that the bu strength of them 
is at least four times the working pressure, that a hydroulic 
test of one and a-half times the working pressure has been e:tis- 
factorily applied, if considered desirable, (c) Each exhibitor must 
declare’ the test pr e at which he proposes to work his 
motor. (d) No old boilers, that is, boilers that have manifestly 
been at work for a considerable time, will be admitted wit!out 

al thorough examination and a cortificate of safety from 

e@ judges, (e) Each boiler, of whatever form or size, must 
be provided with the following mountings :—Two safety valves, 
each of sufficient size to let off all the steam the bviler 
can generate, without allo the pressure to rise 10 per 
cent. above the pressure to which the valve is set. Two sets of 
gauges for ascertaining the water level. One steam pressure 

, Which must be tested and verified by the judges before the 
iler can be used. A }in. terminating in a sin. male gas 
thread, for the purpose of receiving a ing pump. Ono check 
feed valve, immediately attached to the er, in addition to the 
ordinary pump valve, whenever the feed is introduced below the 
lowest safe water level, or where there is a length of feed pipe 
between the engine and boiler. (jf) The judges reserve to them- 
selves the power of affixing any gauges that the peculiar nature of 
the machinery may call for, with the object of ensuring safety and 
of obtaining information. ) Exhibitors must be provided with 
all the appliances necessary for taking the working parts of the 
machinery to pieces for examination, should the judges require it. 
(A) Shafting, belts, gearing, high-speed machinery, and any other 
exhibits voy he prove dangerous, shall be securely fenced and 
protected to the satisfaction of the Judges, but such approval shall 
not relieve the exhibitor from his own liability. 

(8) The points of merit considered of the greatest importance 
are—(a) Regularity of speed under varying loads; (b) regularity of 

during the various parts of one revolution, or one cycle of 
revolutions ; (c) power of automatically varying speed to suit arc 
lights; (@) noiselessness; (e) first cost; (f) cost of running; (y) 
cost of maintenance. [In estimating the comparative value to be 
allotted to each of these points of merit, the judges will give due 
consideration to the characteristics of each kind of motor, steam, 
gas, water, &c.] 

®) The tests will be carried out under the direction of three 
judges appointed by the Council of the Society of Arts, who will 
report to the Council, and will confer with them on the awards. 

10) The Council will publish the awards in the ‘Journal ” of 
the Society of Arts. They reserve the right of publishing descrip- 
tions of any of the motors, and the competitors must afford every 
facility for this purpose. 

(11) The competitors must take upon th ves, in tion 
of the Society, all claims in respect-of damage—if any—resulting 
from the testings, and must renounce all claims for compensation 
for any injuries, real or i inary, that they may incur from 
alleged or actual imperfection in the arrangements or in the test- 
ings, or from any statement in the report or description published. 

(12) The competition will take in London about May or 
June, 1888, Entries must be sent in by the 3lst December, 1887. 

(13) All costs of fitting up and working the motors must be 
borne by the exhibitor. The Society will provide the brakes, 
indicators and apparatus, electrical and other, necessary for 
making the tests. 

be Mages Council reserve the right of withholding any or all the 
m 














FORMUL.® FOR WEIGHTS OF BRIDGES AND 
DEPTH OF TRUSSES. 


THE formule given below were p ted in a paper read before 
the American Society of Civil Engineers by Professor A. J. Du Bois ; 
in that paper they are su y an elaborate train of reasoning, 


and are sapplemented tables calculated on the basis of the 
formule, and giving weights, depth of truss, &c., for a number of 
cases :— 
- pes ont oer cng 7 See or BripcEs. 
‘or rai i e weight of rails, ti lanking, &c. = 
400 1b. per Tineal foot for single track. — ” 
Weight of plate girder in pounds = 
12W2+2R/e (1) 
Pameowe io tes’ * 
Here / = span in feet, d = depth in inches, R = ave flange 
stress in pounds per square inch, W = total external lead fe peenes 
including allowance for impact. 
Economic depth in inches = 


107 6W7 /l0ey 9 
1 Me *() ak Sx, oe 
Total weight of wind bracing = N (540 + 3.6/). 
Here N = number of panels, / = span in feet. 


For bridge trusses :— 
W; st eae uniform load per foot per truss due to live 


W, = load per foot per truss due to cross-girders, stringers 
rails. 
W; = load per foot per truss due to wind bracing. 


W, = weight per foot of one truss, not including bedplates or 
rollers, 





W,= W, + W.+ W; 
morte: < "Seay ‘ 
ayes may bss: + ©) 
(W, + We. + Ws) p 
Here d = depth in feet. p» = panel length in feet. so = the 


numerator of the strut formule used. A is found as follows :— 
For single intersection Pratt truss :— 





A=pQN+3N-2)49@(2N-44% 


For double intersection Whipple truss :— 
Ae 2a (s +3N-104 ny) t3@(¥ -24% 
For Warren girder truss :— 
A= p?(2N24+.°.5N—2)+6Na. 
The formule for depth of truss is as follows:— 
Economic depth in feet = 


rere: | ee 
ty Oa + os AT See 


N in 
P+ (W, + Ws + Ws)p 
The depth and weight of the cross girders and bracing can be 
found by formule 1 and 2.—Lailroad and Engineering Journal. 








Cotomso is at last to be provided with a decent shipping 
wharf. In the last Supply Bill there was a vote for 47,000r. for the 
construction of a new jetty and for other needful alterations at 
the wharf. It is to be constructed in such a position that access 
—_ _ town will be by main instead of the narrow ‘crowded 
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RAILWAY MATTERS, 


Tue Treasury have authorised the Irish Board of 
Works to advance a loan of £25,000 in aid of the Coachford 
tramways. 


Tue bonded loan of the Deli, Straits Settlements, 
Railway Company of 500,000f. has met with success. The sub- 
scription exceeded thirteen times the amount required. 

A CONTEMPORARY says a bridge of 1600 tons weight, 
spanning the Pennypack, at the Homesburg Junction of the Penn- 
sylvania Railway, was on June 26th moved a distance of 50ft. 
within 114 minutes. Only thirty-two men were engaged in the 
operation. 


Tne railway between Nish and Pirot is now completed, 
and the first steam-engine was driven to Pirot on Monday. There 
now remain only the 150 kilometres of Bulgarian line between 
Pirot and Tatar Bazardjik to be finished, and Constantinople will 
then be in direct railway communication with Calais. 


Tue receipts of the Selangor, Straits Settlements, 
Government Railway, which have averaged exceedingly well since 
the line was o for traffic, are rapidly increasing. It is 
reported that the development of the Selangor Railway, which is 
to be proceeded with, includes the construction of a bridge over the 
Klang River, 


In concluding a report on the collision (with buffer 
stops) which occurred on May 9th, at Battersby Junction-station. 
on the North-Eastern Railway, Major-General C. 8. Hutchinson, 
says :—‘‘ Unless the rule for running into stations with block ends 
is made absolute in prohibiting the use of continuous brakes— 
except in cases of emergency—and drivers are severely punished 
when they transgress it, such collisions as the present will be 
certain to recur from time to time.” 


Tue action of the Dominion Government in disallow- 
ing the Act passed by the Manitoba Legislature for establishing 
railway communication between Winnipeg and the United States 
frontier was due toa clause in the Act, which provided that the 
contractors or others engaged on a contract which has the written 
approval of the provincial Minister of Public Works become ipso 
facto servants of the Crown. Under this Act, a railway contractor 
would have had power to take property without being liable for 
claims for damages, or to the operation of injunctions. 


Aw arbitration case of some importance has been con- 
cluded in Victoria. Mr. John Robb, the contractor for the 
Bacchus Marsh Railway, was ordered by the Victorian Government 
to perform certain extra work when constructing the line and the 
viaduct over the Werribee. These extras he valued at £26,000, 
but the Railway Commissioners refused to recognise his claim to 
that amount. it was then agreed, the Colonies and India says, to 
refer the question to arbitrators, Mr. Zeal, M.L.C., Mr. G. Webster, 
and Mr. George Gordon, C.E. They award Mr. Robb the sum of 
£8000. 


AccorDING to a statement which has appeared in a 
German paper, the omnibuses and tramways of is carried in 
1884 250 million persons, the cabs had 48 million fares, while 65 
million travellers arrived at and departed from the railway stations, 
and 88 millions of passengers travelled by steamers. The circula- 
tion in public conveyances exceeds half a million per day. On 
Sundays and féte days it rises over 600 thousand, and on Fridays 
it sometimes falls below the half million. A more striking fact, 
however, than any of these is that the Paris omnibus and tram 
cars carry more than twice as many persons as all the French rail- 
ways put together. Paris is the tramway capital of Europe. 


Masor MarinpIn and Mr. Farrer, who were sent out 
to Egypt to make inquiry into the working and condition of the 
railways, have handed to the oe Government a voluminous 
report. During their stay they have visited every mile of line, 
inspected every workshop, and examined every department. It is 
understood that they have found the ent way in better 
condition than was anticipated, but that the amount of rolling 
stock is deficient. They consider 45 per cent. of the receipts suffi- 
cient for the maintenance of the line, without any necessity for 
extra credits. They confirm the general opinion — by Lord 
Northbrook and others that the constitution of the way Board 
is an impracticable one, 


A FRIGHTFUL railway accident occurred on Friday night 
last at a grade crossing of the Grand Trunk Railway over the 
Michigan Central ae St. Thomas, Ontario. A heavy excur- 
sion train on the Grand nk ran into a goods train upon a level 
crossing, although the signal was against it. The brakes would 
not arrest the first train. The driver reversed his e' 
and sounded his whistle as an alarm, sro that many Ts 
jumped from the coaches, The excursion engine crashed into 
some oil-laden cars, and both trains were set on fire, the coaches 
being destroyed, together with the adjacent buildings. A large 
number of ngers were burnt to death, and many were injured 
by the capleaion of the oil tanks. The newpapers are filled with 
horrible details of the scene. 


A GENERAL classification of the railway accidents in the 
United States in May, as published by the Ra:lroad Gazette, gives 
the following :— 


Collisions. Derailments. Other. Total. P. c. 
ee err Bar =— oS ws 
Defects of equipment 4 6. 3 .. Wen 
Negligence in operat- 

See eee e es = 2. M 
Unforeseen obstruc- 
tims... ww wk S$. O'R Ve 
Maliciously caused = — ee oe io oe 
Unexplained .. .. 23 19. — . 42 .. 52 
Ge. G2. 3862. 
The number of trains involved is as follows :— 

Collisions, Derailments, Other. Total. P. c. 
Passenger.. .. .. 16 .. Wess 2 80 .. 28 
Freight and other.. 43 33 3 ww. OB 

sd i Bw Bs ea 6 a 
_ Maaisrrate Kune, ef Tientsin, has issued the follow- 
ing proclamation :—‘‘The directors of the railway company have 


received instructions from his Excellency the Viceroy to construct 
the line from Taku to Tientsin, as described in the memorial of the 
Board of Admiralty and — by Imperial decree. is line 
is to extend from Lutai to the south shore of the Peiho, at Tient- 
sin. When the land has been properly surveyed, wherever the 
line has to pass through villages measures will be taken to avoid 
the people’s farms and their roads of traffic; and for whatever land 
may be needed for the line, after having been carefully surveyed 
a just price will be paid. The owner of the land so ap priated 
for the railway will no longer be liable to the taxes heretofore 
levied. Such land will become exempt from tax, or it will be paid 
a the railway company, and the people will not suffer in the least. 

¢ railways being now only in the introductory stage, you, the 
people, must not entertain suspicion and offer Obstruction to the 
work. This ation is issued to inform all classes that the 
construction of railways is in obedience to Imperial command, the 
object being not only to meet the emergencies of war, but also to 
facilitate the means of traffic and benefit the people at large. 
When the land required shall have been properly marked out by 
stakes the just value will be paid, and you must not obstruct and 
thus bring punishment upon yourselves.” 





NOTES AND MEMORANDA, 


Tue rainfall at Greenwich in 1886 was 24-2in., being 
0‘bin. below the average of the preceding forty-five years, 


Herr U. Krevuster has determined the amount of 
oxygen in the atmosphere for forty-five consecutive days, and 
found only very slight variations, the extremes being 20-901 and 
20°939 per cent. 


_ In London, during the week ending the 9th inst., 2562 
births and 1610 deaths were registered. e annual death-rate 
per 1000 from all causes, which had been 15°9 and 16°6 in the two 
—— weeks, rose to 19°9. In Greater London, 3272 births and 

939 deaths were registered, corresponding to annual rates of 31°5 
and 18°7 per 1000 of the population. 


Tue deaths registered — the week ending July 9, 
in twenty-eight great towns of England and Wales, corresponded 
to an annual rate of 19°6 per 1000 of their te 

which is estimated at 9,245,099 persons in the middle of this year. 
The six healthiest places were Nottingham, Sunderland, Halifax, 
Wolverhampton, Bradford, and Derby. 


To make a good black varnish for ironwork, the 
Scientific American says take 81b. of asphaltum and fuse it in an 
iron kettle; then add 2 gallons of boiled linseed oil, 1 Ib. of litharge, 
4b. of sulphate of zinc—add these slowly, or it will fume over— 
and boil them for about three hours. Then add 1} Ib. of dark gum 
amber and boil for two hours lo , or until the mass will become 
quite thick when cool. After this it should be thinned with tur- 
pentine to the proper consistency. 


THE new contact apparatus of the Westminster clock 
was brought into action on May 22nd, 1886, and the automatic 
signals from the clock have been received at Greenwich regularly 
from that date, except on three days following the snowstorm of 
December 26—27. e error of the clock was insensible on 25 per 
cent. of the days of observation, 1 sec. on 40 per cent., 2 sec. on 22 
per cent., 3 sec. on 11 per cent., and 4 sec. on 2 per cent. On one 
day the signal was 15 sec. late, and on another day 10 sec. late. 


Tue following is given for a lecture experiment by C. 
Schall:—The specific heat of zinc is nearly twice as great as 
that of tin, and this, taken in conjunction with the fact that both 
metals have nearly the same specific gravity,. renders them suit- 
able for demonstrating Dulong and Petit’s law for lecture pur- 
poses. Rods ef the two metals of similar sectiou and equal 
weight are heated to 150--170deg., and then placed on paraffin- 
wax; the paraffin melted by each can be weighed, and is propor- 
tional to the specific heat of the metal in question. 


A PAPER was recently read before the Paris Academy 
of Sciences on “The Molecular Specific Heats of Gaseous Bodies,” 
by M. H. Le Chatelier. Since Dulong and Petit’s discovery of the 
law of specific heats for solid bodies, numerous attempts have been 
made to generalise this law, and to extend it to the gases; but the 
experimental researches of Regnault have shown that at the 
ordinary temperature there exists no equivalence either between 
the molecular heats or the atomic heats of the gases. The experi- 
ments here described, on the bustion of g mixtures, lead 
to the same conclusion for high temperatures. 


Accorp1NG to observations on the Grazac meteorite, by 
MM. Daubrée and Stanislas Meunier, this meteorite, which fell two 
years ago, and to which M. Caravin-Cachin first drew attention, is 
of a new carbon type, somewhat analogous to those of Orgueil and 
of the Cape, but distinguished from them by its general appearance 
and chemical properties. Its breakage is granular, and in many 
— it resembles certain varieties of the oxides of manganese 

copper, and the bituminous cinnabar of Idria; density, 4°16, 
This new specimen is all the more remarkable that it belongs to the 
class of rare and interesting meteorites which in their resemblance 
to our combustible minerals have suggested indications of biological 
phenomena beyond the globe. 


ulation, 





Ay official note has been published on the great bell for 
the Cathedral of Cologne, the solemn inauguration of which took 
oa some days ago with great pomp. e bell weighs 27,000 

ilos., or about 26 tons 13 cwt. The clapper alone weighs 800 
kilos., or nearly 15} cwt. Its perpendicular height is almost 14}ft. ; 
its diameter at the mouth nearly 11}ft. Twenty-two cannons 
taken from the French were assigned by the Emperor William for 
its manufacture ; 5000 kilos. of tin were added. It was cast by 
Andreas Hamm, of Frankenthal, and 21,000m. (£1050) were paid 
for the casting. It will be known as the Kaiserglocke, or Emperor’s 
bell, and as the two other large bells in the cathedral bear the 
epithets respectively of Pretiosa (precious) and Speciosa (beautiful), 
this one is styled Gloriosa. 


Art the last meeting of the Physical Society a paper was 
read on ‘‘Sounding Coils,” by Professor W. Stroud, D.Sc., and 
Mr. J. Wertheimer, B.Sc. The paper describes experiments on 
coils and helices of wire, which emit sounds when variable electric 
currents are passed through them. The pitch depends on the fre- 
geet of the current variations. The authors believe the sounds 

ue to the attractions of adjacent parts of the wire, which cause 
shortenings and lengthenings as the current increases or decreases, 
To prove this, two identical coils were made, and one of them 
embedded in plaster of Paris. This gave no sound when the vari- 
able current was passed, whilst the other emitted the usual note. 
It was also found that no sound could be got from a single turn of 
wire, whilst one and a-quarter turns gave an audible sound under 
the same conditions, 


Herr WIENGARTNER has suggested the following 
method, says the Brewers’ Guardian, of determining the quantity 
of carbonic acid in beer :—100 cubic centimetres of the cooled beer 
are mixed with 50 cubic timetres of a standard solution of 
baryta water in a 200 cubic centimetre flask, which is afterwards 
filled up to the mark with cold water : the flask is then closed, and 
its contents are thoroughly well shaken. The carbonic acid preci- 
pitates a portion of the baryta, and a further portion combines 
with the extractive matters of the beer. To determine this latter 
portion, the experiment is repeated with 100 cubic centimetres of 
the beer from which all carbonic acid has been expelled by boiling. 
Then 100 cubic centimetres from each of the two flasks are filtered 
— and known excess of a standard solution of sulphuric acid 
added to each, the excess of acid being afterwards determined by 
aid of a standard solution of alkali and an indicator such as litmus, 
or still better, phenolphthalien. From the data obtained it is easy 
to calculate the percentage of carbonic acid in the beer. 


On account of the use which is frequently made of 
sulphates in atomic weight determinations, it is important to 
ascertain to what temperature they can be heated without under- 
going decomposition, as it is necessary to apply heat in order to 

ehydrate and expel adherent acid. Jn a paper recently read 
before: the Chemical Society, ‘‘On the Temperatures at which 
various Sulphates undergo mposition,” Mr. G. H. Bailey, 
D.Se., says he heats the sulphate containing excess of acid, in the 
apparatus which he has previously described, at a known tempera- 
ture—say 360 deg.—until of constant weight ; the temperature is 
then raised, and the heating continued, &c. For a considerable 
range of temperature the weight remains constant, but a point is 
ultimately reached at which further loss of weight occurs, indicating 
that'the temperature has been reached at which the normal sul- 
ae decomposes. Zinc sulphate begins to decompose at 410 deg. ; 

ismuth sulphate at 405deg.; lead, magnesium, and sodium sul- 
phates are stable up to 500 deg. at least. The behaviour of didy- 
mium sulphate is quite different from that of the other salts, and 
bw — of temperature within which it is stable are not sharply 

efined, 











MISCELLANEA. 


Tue Swiss National Assembly, by 189,355 to 56,474 


votes, has determined to incorporate a law for the protection of 
patents. 


Mr. T. H. Beare, B.Sc., Assoc. Mem. I.C.E., for some 
years one of the a ae demonstrators in the engineering labora- 
tory at University Col og London, has just been appointed Pro- 
fessor of Mechanics and Engineering in the Heriott-Watt College, 
Edinburgh. Mr. Beare came over to this country in 1880, as the 
bolder in South Australian Scholarship, which he had gained 
at Adelaide. 


Tue fourth excursion of the Liverpool Engineering 
Society of the season will be made on Monday, August Ist, when, 
by permission of Sir John Fowler, K.C.M.G., and Mr. Benjamin 
Baker, M. Inst. C.E., a visit will be _— to the Forth Bridge 
works at Queensferry. Members will assemble at Lime-street 
Station at 1.50 p.m., on Saturday, July 30th, and proceed to Edin- 
burgh by train leaving at 2 p.m., returning on the Monday or 
Tuesday following. 


THE annual meeting of the Association of Municipal 
and Sanitary Engineers and Surveyors commenced on Thursday, 
the 14th inst., at Leicester, and extended over three days. Mr. J. 
Gordon, borough engineer of Leicester, gave an address as 
president, and several papers were read, including one on 
** Asphalte and Concrete Pavements,” y Mr. G. Strachan ; one on 
“Experiments on Sewage Treatment,” by Mr. Peregrine Birch; 
and one on ‘‘Cremation,” by Mr. W. Eassie. 


TuHE foundation stone of a new reservoir, which is now 
being constructed by order of the Croydon Corporation on the 
Addington Hills, was laid a few days ago. The estimated cost will 
be between £40,000 and £50,000. e work will be carried out 
under Mr. Baldwin Latham, M. Inst. C.E., and will be known as the 
‘* Addington Reservoir.” It will have an overflow of 465ft. above 
the level of the sea ; its length is 420ft., its breadth 124ft., a depth 
of 16ft. 8in.; and a capacity of 5,000,000 gallons. 


Mr. C. L. Hert, of the Brigg Foundry, has sent out a 
small turbine catalogue, in which he gives some useful information 
concerning steam measurement, pulleys, belts, rope gearing, and 
strength of shafting. His table and rules for belting give 34-2 as 
the power of a double leather belt 6in. wide, running on a 

ulley 30in. in diameter, which makes 300 revolutions per minute. 
uch a belt in ordinary practice would probably carry more like- 
50-horse power, though most rules agree with Mr. Hett’s. 


AN inquiry was held on Thursday, the 14th inst., at 
Leicester by Major Tulloch, R.E., relative to an application by the 
Billesdon Rural Sanitary Authority for a loan of £15,000 for works 
of sewerage for the parishes of Humberstone and Evington, two of 
the rapidly growing suburbs of Leicester. The only opposition 
was in connection with the area of the contributory districts, but 
this was ruled by the inspector as foreign to the inquiry. The 

h was exp d by the engineer, Mr. J. B. Everard, M. Inst. 
C.E., Leicester, and favourably commented upon by the inspector. 


THE new drainage scheme for Wolverhampton, briefly 
described in THE ENGINEER last week, was sanctioned by the Town 
Council on Monday, and the necessary powers for raising the £8000 
required to carry out the work were granted, subject to the 
plan being approved by Sir Joseph Bazalgette. This sum pro- 
vides only for the construction of works for separating the rain 
water from the sewage. On this portion of the scheme being com- 
pleted the Town Council will consider the advisability of granting 
another £17,000 for constructing precipitation, pumping, and 
other works, 


Messrs. W. Jessop anv Sons, Brightside Steel Works, 
have forwarded this week to Newcastlearemarkable casting, remark- 
able not so much for its weight—it was only 12 tons—but for its 
— shape and size. It is a very large stern frame, 27ft. long 
and 17ft. across. It could only be carried by railway by blocking 
both lines on a Sunday, and it would have taken two, if not three, 
Sundays to get it to its destination—viz., Messrs Swan and Hunter, 
of Wallsend, Newcastle-on-Tyne. The firm therefore sent it by 
road with a traction engine. It left the works at five o’clock on 
Tuesday night, and got to Doncaster before eleven. Thence it 
travelled by the high north road, which is a good highway. 
The stern post is for a specially designed steamer, that has 
to manceuvre and turn very quickly in the water. 


THE desirability of always attaching safety hooks to cages 
in winding shafts was strikingly demonstrated a few days since at the 
Liverton [ron Mine, near Loftus, in Cleveland. Twelve men were 
descending the shaft, when they approached the bottom the speed 
was fully maintained much longer than it should have been, and 
the cage landed in the — with a terrible crash, seriously injuring 
several of the occupants, It was afterwards ascertained to have 
been a case of overwinding. The ascending cage mounted up into 
the gearing ; fortunately the rope was secured to it by means of 
one of Walker’s safety hooks, which prevented it from falling back 
into the shaft ; had it done so, it would certainly not have left one 
of the twelve men alive. The latter were removed to their homes, 
and their injuries attended to. It is scarcely yet known whether 
the accident will prove fatal to any of them or not. 


1 





THE s.s. Furao was launched July 7th, on the Mersey, 
from Messrs. J. F. Waddington and Co.'s shipbuilding and engineer- 
ing works at Seacombe, Liverpool. This vessel has been built for 
towing and general passenger trade at Lisbon, and is built of steel 
throughout. Length, 70ft.; breadth, moulded, 12ft.; depth, 
moulded, 7ft. She is fitted with two neat cabins, well ventilated 
by large teak skylights, in addition to the crew accommodation. 
The engines are inverted compound, having cylinders 12in. 
and 24in. by 18in. stroke, steam being supplied at 100 Ib. pressure 
from one of theabove firm’s special horizontal marine boilers. The trial 
trip took place off the Mersey on July 13th, the Furao showing 
herself capable of a speed of 11 knots, and she sailed the following 
day for Lisbon, carrying on board 16 tons of coal, sufficient for the 
run out, on a mean draught of 5ft. This is the eleventh vessel 
launched this year by Messrs. J. F. Waddington and Co, 


Mr. Witiiam Knicut Treves, F.R.C.S., Medical Officer 
of Health for Margate, writes concerning the injurious comments 
which have recently appeared with reference to the health of 
Margate :—‘‘ Margate has for many years enjoyed a low death rate 
and considerable immunity from zymotic disease. Under these 
circumstances, it is not to be wondered at if the Town Council have 
been unwilling to adopt a system of sewerage which might render 
them liable to the evils and dangers which have followed tubular 
drainage in many other towns. The evils arising from street ven- 
tilators and gratings, and the facilities afforded by tubular drain- 
age for the spread of typhoid and other zymotic diseases, have 
made the Council pause before following the advice of the Local 
Government bod, and perhaps by this means increasing their 
low mortality. The following are the facts: Last year an epidemic 
of typhoid fever spread over this part of the country, involving not 
only Margate, but the neighbouring towns and district. Margate, 
being only partially drained, invited the attention of the Local 
Government Board, the result being Dr. Page’s report. If the 
conclusion is drawn from this report that Margate is unhealthy, 
such conclusion is not correct. Dr. Page disapproves of cesspools, 
and thinks we ought to be in an unhealthy condition ; but, as a 
matter of fact, the town is very healthy indeed. There is not a 
single case of typhoid-fever in Margate. I have the certificate of 
every practitioner in the town to this effect ; secondly, in a certain 
SS of 18,000, and probably more, there were but 144 deaths 

uring the half-year ending June, giving a gross death rate, with- 
out correction, of 16 per 1000.” 
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COMPOUND PUMPING ENGINES—SOUTHWARK 
AND VAUXHALL WATER COMPANY. 


{n the Engineer of the 1st July, p. 10, and of the 8th July, 
p. 80, were published a plan of the engine, engine house, and 
pumps, and detail views of pumps erected by the Southwark and 
Vauxhall Waterworks Company from the designs of their 
engineer, Mr. J. W. Restler, M. Inst. C. E., by Messrs. Richard 
Moreland and Son, London, They are of great interest to engi- 
neers as being of unusual type,and remarkably economical and effi- 
cient, as will be seen hereafter. We this week publish a two-page 
supplement showing these engines and pumps in their house, as 
well as other engravings of the boiler houses and engine details, 
The engines are inverted double cylinder compound direct-acting 
rotative, as shown on the supplement and on p. 30, and have 
many novel features in arrangement and construction. The 
engines are supported on framing arranged as shown on the 
supplement and on p. 68, the pillars being of cast iron and 2in. 
thick in any part. The four foundation girders to each engine 
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deep nut. These bolts are in two lengths, extending through 
the pillars from the top of the entablature to the bottom of the 
foundation girders, and fastened under the bottom girders and at 
the centre by cotters.. The high-pressure cylinder is 32in. 
inside diameter, and the low-pressure cylinder 52jin, inside 
diameter, stroke 7ft. Both cylinders, see Figs. 1 to 13, p. 65, 
together with all steam passages, covers, valve chests, and 
receivers, are completely steam jacketted on the top, bottom, and 
sides, with copper steam flow and return pipes to steam jackets, 
the whole of which are coated with Leroy’s non-conducting com- 
position 2in. thick, and then covered with alternate beaded 
strips of polished teak and rock elm, and brass bands nickel- 
plated. The cylinders have an internal liner of mild steel, so 
arranged that there is in the low-pressure cylinder a space of 
lin. between the exterior of the liner and the interior of the 
body of the cylinder; this space being filled with air. The 
cylinders are arranged as shown on p. 65, the bottoms provided 
with covers, a base being cast on the cylinder for resting on the 
girders. False covers of ornamental design are provided for 
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DETAIL OF EQUILIBRIUM AND THROTTLE VALVE AND OF MAIN PUMP VALVES. 


are supported on three granite blocks, 5ft. by 2ft. 6in. by 2ft., 
imbedded in a mass of concrete. The bottom girders are 3ft. 
deep at the centre, those fixed on either side of the fly-wheel 
extending across the house from ride to side, and having lugs 
cast on for receiving the side struts as shown, and for taking the 
thrust of the girders on the crank-shaft floor. These struts are 
12in. wide by 18in. deep and 2}in. thick. The vertical pillars 
supporting the girders on the crank-shaft floor are of H section, 
lft. 9in. wide, 2ft. deep, and 2}in. thick. On the top of the 
vertical pillars there are four strong cast iron girders to each 
engine, the two inner girders being formed to receive the bearings 
for carrying the crank-shafts, and panelled as shown on both 
sides, the centre girders being panelled on one side only, with 
the opposite side prepared to receive the flooring joists. These 

irders are connected to wrought iron spring beams, Ift. Sin. 
deep by lft. 3in, wide, at each end, which latter run the whole 
length of the house and are carried on stones, 2ft. by 1ft. 6in. by 
lft. at each-end, and in the centre by a cross box girder, 2ft. Gin. 
deep by lft. 9in. wide. The main pillars for supporting the 
entablature are erected on the panelled girders, to which they 
are each to be attached by four turned steel bolts, 2}in. diameter, 
and in addition by a wrought iron bolt 3in. diameter, fitted at 
top with a square-threaded screw, 3fin. diameter, with extra 





both high and low-pressure cylinders, which are finished bright 
all over. The piston-rod stuffing-boxes are fitted with a deep 
phosphor bronze bushing; the glands of cast iron, with phosphor 
bronze bushings inserted from the inner side of the gland, the 
phosphor bronze only takes a bearing on the packing. Each 
gland is held by four square-thread steel studs provided with 
spur gear, so that all nuts may be screwed up simultaneously. 
Each end of both cylinders is fitted with a gun-metal relief valve 
with nickel-plated spring, from each of which a polished copper 
pipe is led to the hot well. The pistons are of more than usual 
extra depth, and each fitted with three steel spring rings of 
strong section, forged and not rolled from bar steel. They are 
first rough turned, and then after being heated and adjusted to 
the proper amount of spring, again placed in the lathe and 
turned all over to the proper section and diameter. The piston 
ring joints are made with a scarf 2in. long, having half rounded 
ends cut radial with the centre of the ring. The piston-rods are 
of mild steel, attached to the piston by means of a cone having 
an angle of 4 deg. and a nut with a round thread. A split gib 
is driven through the rod above the nut. The piston-rod is 
attached to the crosshead as shown at Figs. 17 and 18,-p. 68. 
The side rods connecting the top and bottom crossheads are of 
mild steel, 4in, diameter at the ends—see supplement and p. 68, 





Fig. 17. The connecting rods are of wrought scrap iron, 
ends being of the marine type forged with solid T heads, and 
caps of phosphor bronze. The crank-shaft is of steel, 16in. 
diameter in the body, with journals 14in. diameter and 2lin. 
long, and to be turned all over. The fly-wheel for each engine 
is }21ft. outside diameter. The rim is- made in two castings, 
15in. on the face and 18in. deep, The boss and arms—six in 
number—are cast in two pieces and are dovetailed, keyed, bolted, 
and dowelled to the rim. The excentrics are made of cast iron, 
the excentric sheaves being also of cast iron, as shown at Figs. 21, 
p. 68. A high-speed governor of the “Galloway ” type is fixed 
on the cylinder stage, driven by steel gear from the crank-shaft ; 
this governor controls a gun-metal equilibrium throttle valve— 
see Fig. 23, below—the casing of which is attached directly to the 
high-pressure valve chest. An ingenious automatic expansion 
gear, controlled by the governor, some parts of which are seen at 
Fig. 21, is ordinarily in use instead of the throttle valve, and 
will be described hereafter. A gun-metal cylinder, with spring 
loaded plunger, is also fixed on the platform, the underside of 
the plunger of which is connected with the delivery main by 
suitable bright copper piping ; the plunger of this cylinder is 
connected to the throttle valve spindle to close it in the event of 
the pressure in the main exceeding the amount of pre-deter- 
mined compression given to the spring ; the pressure of the spring 
is transmitted to the plunger through Naylor’s arrangement of 
levers. The valve gear for the high-pressure cylinder consists of 
cast iron pistonand slide valves driven by three excentrics, carried 
out as will be gathered from the cylinder sections, Figs. 25 to 59, 
the relative position of the pistons of the inner or expansion 
valve with the main valve being arranged to be altered by hand 
while the engine is in motion, and provided on the outside with 
an index to show the grade of expansion employed. The valve 
gear for the low-pressure cylinder is similar to that of the high- 
pressure, excepting that the alteration in the expansion is solely 
controlled by hand. The valve chests are prolonged to enable 
the ports communicating with the end of both cylinders being led 
direct into the cylinders without bends, see page 65. The 
valve spindles are all of mild steel, and the excentric rods of 
scrap iron. The main pumps are vertical piston pumps, double- 
acting in both suction and delivery, as seen at p.10. They are 
worked from the lower crossheads, the pump rods, which are of 
iron, being 44in. diameter. The pumps are of cast iron, 19in. 
diameter, with suction and delivery valve boxes arranged as 
shown at p. 10. The pumpsare fitted with strong covers, having 
very deep gun-metal bushed glands, and bushed stuffing-boxes 
for the pump rods also extra deep. The pump piston consists 
of a deep plain cast iron piston, finished to fit the pump barrel. 
The valves and the seatings are of the double-seated gun-metal 
Cornish type, as seen at Fig. 4, p. 10, and Fig. 22,annexed. The 
valve boxes are fitted with strong ribbed covers, each having an eye 
screwed in the top for lifting. The pump capacities are measured 
by the displacement of the pump piston, minus 5 per cent. for 
slip. The pump throughout is of massive construction, the 
working barrels being not less than 2?in. thick, and sufficiently 
strong to enable it to withstand a working pressure of 350ft. 
head of water. A range of 4in. cast iron pipes is provided and 
connected to each of the main pumps, fitted with the necessary 
cocks for the purpose of charging them when starting. See 
supplement and p. 30. The air vessels, one to each engine, are 
4ft. 6in. outside diameter, and 17ft. 3in. high above the centre 
line of the branches, and 24in. thick in the body, gradually 
increasing to 3fin. thick at the top of the dome, with six 
radiating ribs inside the bottom casting, and the full depth 
thereof. The whole of the flanges are in proper proportions, and 
well bracketted and hooped with wrought iron. These vessels 
after being jointed were subjected to a hydrostatic pressure of 
750ft. head. The condensers are as shown at Fig. 20, p. 68. 
The bend in each exhaust pipe, immediately under cylinder 
stage, is of polished copper, the rest of the pipes being of cast 
iron with faced flanges. From the engine house wall to the 
flange on the copper bend, the eduction pipe is lagged and 
banded in a similar manner to the cylinders. The air pumps 
are attached to the vertical pillars, and are of cast iron, fitted 
with gun-metal liner, gun-metal piston, with hard brass spring 
rings, gun-metal junk rings, and phosphor bronze bolts and 
nuts. The valves are of best red rubber. The foot valve 
consists of a strong gun-metal grid, provided with a gun-metal 
guard, and held in position with a phosphor bronze bolt, 2in. 
diameter, fitted with a square threaded screw, with nut and 
locknut. The top valve consists of a strong gun-metal grid and 
guard, with a solid gun-metal stuffing-box and gland, which is 
fitted with four square threaded phosphor bronze bolts and 
nuts.~ The grid is fastened to the air pump by sixteen phosphor 
bronze studs, fitted with gun-metal nuts as shown. The cold 
water pumps are of the plunger type, 1l}in. diemeter and 
3ft. Gin. stroke, of the form shown on p.10. They are single- 
acting, with india-rubber suction and delivery valve with gun- 
metal grids and guards. The boiler feed pump has a plunger 
3fin. diameter. The suction valve box—see p. 10—of this pump 
is connected to the hot well with a copper pipe 4in. diameter, 
fitted with gun-metal flanges and provided with double-faced 
sluice valve and hand wheel. The delivery valve-box is fitted 
with a direct spring loaded safety valve. The air charging 
pump to each engine—see p. 10—is of sufficient capacity to make 
up the loss of air carried away with the water and to keep each 
air vessel continually charged with air. 

(To be continued.) 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the oe :—E. J. Jeffery, chief engineer, 
to the Flamingo, to date June 29; S. G. Follett, chief engineer, 
to the Icarus, to date June 19; and John W. Ham, assistant 
engineer, to the Euphrates. 

SHIPBUILDING ORDERS FOR THE CLYDE.—An intimation which 
has given general satisfaction not only in Govan, the district more 
immediately affected, but throughout Glasgow and the Clyde, is 
to the effect that the Fairfield Shipbuilding Company has secured 
the contract from the British Admiralty for the construction of the 
hulls of two steel wood-sheathed protected cruisers, each of - 
2950 tons displacement, to be named Magician and Marathon. 
The vessels will be 265ft. long, 42ft. beam, and 19ft. draught. 
They will carry a formidable armament similar to that of the 
Archer ‘class, and will have a protective deck over vital 
Horizontal engines will be fitted, the contract for which it is 
believed has gone to Messrs. Hawthorn, Leslie, and Co., on the 
Tyne. The horse-power of the engines will be about 10,000 ; the 

to be attained by the vessel being twenty knots per hour. 

e execution of the order, if carried out with the dispatch which 
usually characterises the operations at Fairfield, will provide em- 
ployment for a large body of workmen. Govan, like the other 
districts on the Clyde, is suffering severely from the prevailing 
pon aren and depression, and the news of this important order is 
hailed with great satisfaction. The only other vessel on the stocks 
at Fairfield is a large Transatlantic steamer for the North German 
Lloyd’s Company. The only other orders recently booked are one 
for a steamer of 2200 tons, by Messrs. John Reid and Co., Port 
Glasgow ; one for a stern wheel steamer, 170ft. long, by Messrs. 








McArthur and Co., Paisley ; and a steamer of 1250 tons, by the 
Ailsa Shipbuilding Company, Troon, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
i REPORTS. 


China—English apathy.—Commerce in China is gay Bm 
English hands, and was so once in a greater degree. We have 
become apathetic and indifferent, the energy, push, and willing- 
ness to run risks, once characteristic of British merchants, 
having succumbed to the deadening effects of ag while 
other foreigners profit by our supineness. The ch are 
beginning to gain a commercial footing in China; Germans have 
the ear of high officials, and supply arms, and even ships. 
In some localities many of our merchants have made their for- 
tunes, derive most of their income from land, and regard 
business as an agreeable and customary mode of employing their 
leisure hours. They regard with indifference all attempts to 
provide new kinds of goods, to strike out new paths for trade, 
or in any way to adapt their goods and patterns to Chinese ways. 
Foreign competition is not considered in any way serious. 
Younger men better understand the position, but they chiefly 
depend on their seniors to gain a footing in commerce. At the 
small ports there is more energy, but in China energy must be 
combined with influence to obtain advantages. Englishmen too 
often squabble and thwart each other, while foreigners assist 
and combine with each other all over China. Englishmen will 
not advance with the times—the old patterns, prices, and 
qualities must suit the Chinese ; but the foreigner, a skilled, 
trained man, soon discovers the weak spots in our methods of 
manufacture, and changes or modifies accordingly. In many 
cases he speaks Chinese, and is usually a fair linguist, while he 
is assured of official support both at home and in China. All 
descriptions of goods tell the same tale. Foreign articles are 
cheaper, and nearly as good as English, and drive them out 
of the market. The awakening in England, as in China, 
is perhaps beginning, and it is high time this should be 
the case in view of the competition in arms, ns, loans, 
mail-steamers, and ships; and, above all, in the energetic, 
skilled, trained men who are making their presence more and 
more felt every day in commerce in China. At present, English 
discontent evaporates in grumbling, and little or not enough is 
done to remedy defects. To overcome difficulties has been the 
special business of Englishmen, and they are likely to have 
ample opportunities in the future to gratify their ambition in 
this respect. 

China—Trade of Swatow for 1886.—A point which has not 
received the attention it deserves is advertising. Advertisements 
of all kinds of goods are poured into China by every mail, 
addressed to those persons whose names are to be found in the 
yearly directories published at Hong Kong. These advertise- 
ments never reach the general Chinese public for whom they 
are intended. The local Chinese press in Hong Kong and 
Shanghai is still in its infancy, and has but a comparatively 
small circulation, except among such Chinese as are already in 
direct communication with foreigners. There only remains the 
Chinese plan of advertising by posters. These posters are 
struck on bright-coloured paper from wooden blocks, a very 
inexpensive method, which might be used with advantage by 
British merchants to push their wares. There would be no 
difficulty in getting Chinese translations of advertisements made 
at the various treaty ports. For the plan to be effective, the 
establishment of retail shops on a small scale would be necessary ; 
but that ought not to present any great difficulty. The time is 
yet far distant when there will be any market in China for com- 
plicated agricultural or metal and woodworking machinery, but 
there are a vast number of articles used by Chinese which do 
not essentially differ from European things. 

Germany — Trade in Frankfort in 1886.—The ironfounding 
branch was quiet during the first half-year, but improved con- 
siderably in the second half, principally through the demand of 
the chemical industries. The optimist expectations of the iron 
trade were only partially realised towards the end of the year, as 
the American trade upon which these expectations were based 
did not improve. The German industry suffered most from the 
breaking up of the International Rail Convention, by which 
German works were suddenly exposed to Belgian and English 
competition, and in consequence prices of steel rails declined still 
further. In the latter months an improvement of from 5 to 8 
om os in all German foundries was to be noted. Prices were 
as follows :— 


December, 1885. January, 1887. 
£- @ 202.4 
Charcoal iron Se oe ee - 810 0 
Foundry ,, . 112 0 .. - 11s 0 
White rawiron .. .. 2 BO - - 112 0 
Tron plates .. .. .. 210 0 .. - 215 0 


Tron in bars also went up about 5s. per ton. In the machine 
trade the same observation holds good, and some works increased 
the number of hands. In locomotives, special engines of various 
descriptions, and steam engines, a good many orders were 
effected. High duties prevented export to foreign countries, 
increased the competition at home, and caused prices to decline. 
Wages remained stationary, with a tendency to increase for local 
workmanship. Good workmen in general arein demand, as the 
machine industry in Germany is steadily reviving. In steel 
utensils and wares prices are flat on account of foreign—chiefly 
English—competition, but hopes are entertained that the daily 
improving German industry will by degrees entirely supplant 
foreign makes. 

Italy.—Trade of Naples in 1886.—There was an increase in 
machinery imported from England of £32,524, and in pig iron 
of £17,267. In iron and steel bars and plates England meets 
with an active competition from Belgium and Holland. The 
principal industries in this Consular district are situate in the 
neighbourhood of Salerno, which town may be said to be the 
centre of the cotton spinning, printing, and weaving establish- 
ments. Importations from England would be increased by 
studying closely the tastes and wants of customers, new descrip- 
tions of goods being exhibited by intelligent and well-educated 
commercial travellers having a good knowledge of the Italian 
language. The Germans have obtained a great hold on the 
trade of this country by attending to these methods, while 
English manufacturers are fast losing Italian trade by their own 
fault. The Italian Government has of late years studied how 
to encourage native industry so as to render this country as 
much as possible independent of foreign manufacturers ; and in 
the matter of machinery for the navy have urged the principal 
firms who are in the habit of supplying the navy to place their 
establishments on such a footing as to enable them to compete 
successfully with foreign makers, both in designs and work- 
manship, having also all the latest improvements, At the same 
time, the Italian Government suggested to the principal engi- 
neering firms in England with whom it did business that it is 
the intention to do as much of the work as possible in this 
country, so that it would be to their advantage if they could 
arrange to co-operate with engineering firms in Italy and con- 
struct the machinery on the spot, with the understanding that 
if this was carried out they might rely on the support 
of the Government. In this city Messrs. R. and W. Hawthorn, 
Leslie, and Co., engineers at Newcastle-on-Tyne, have formed 





a partnership with Messrs. Guppy and Co. under the name of 
“La Societie’ Industriale Napolitana Hawthorn-Guppy,” Mr. F. 
C. Marshall being the consulting engineer and Mr. Nelson Foley 
the local technical director. These important works will now 
undergo extensive alterations and improvements so as to enable 
them to make the larger class of marine engines for the Italian 
Navy, and this firm has just concluded a contract with the 
Minister of Marine to construct the engines for the Sardegna, 
which are to be on the triple expansion system, capable of 
developing a maximum force of 22,000-horse power, fitted with 
forced draught and all latest improvements. The large works 
now being erected at Pozzuoli by Messrs. Armstrong, Mitchell, 
and Co., are advancing rapidly, and will be able to commence 
operations about the middle of the year. A temporary shop has 
been at work since January last, which is chiefly occupied on 
the work for the large turntables for the 110-ton guns of the 
Italian ironclad Morisini. Attention will now be given to the 
setting up of the heavy machine tools, which are already on the 
ground, and are of such a size that the heaviest class of artillery 
can be dealt with. 

Japan-Ashiwo Copper Mines.—The Ashiwo copper mines lie 
in the Tochigi prefecture, on the extreme south-western boarder 
of the province of Shimodzuke, about two and a-half miles from 
the small post town of Ashiwo, and in a narrow branch valley 
connecting with the valley of the Watarase River. The mines 
can be reached from Tokyo in one day by taking the train to 
Honjo station on the Uyeno-Maebashi line of railway. The 
works lie fifteen miles south-west of Nikko, forty-two miles 
north-west of Tochigi, and forty miles west of Furuto in Joshin 
in the province of Rodzuke. At present the only mode of con- 
veyance from and to the mines is by using yk horses, though 
it is proposed: to build a branch railway from Utsunomya on 
the main Tokyo line to Imaichi within twenty-four miles of the 
mine. The mine is leased from the Japanese Government by 
Mr. Furnkawa Tehibei, of Tokyo. The rent of the whole area 
of 290 acres for a term of fifteen years is £128. The mine has 
from the first been conducted entirely by Japanese, without 
foreign assistance and reflects great credit on their energy. It 
is under the direction of a general manager, Mr. Kimura, a 
graduate of the Imperial College of Engineering, Tokio, assisted 
by Mr. Oki, consulting engineer and Mr. Ota, metallurgist. 
The number of officials and workmen employed in the mines and 
treating works is 4160. The wages paid are:— 


Per Day. 

Lowest. Average. Highest. 

8s. d. s. d. s. d. 

Blacksmiths .. . -0e@e@.08 . 16 
Carpenters .. . eS we 8 . & @ 
Engineers .. . - O1 oe ae 6. 2 
Machinists .. . - 01 — Ff ao 
Miners’ assistants - Se sa s 69 
Ore treaters .. . _ Om « O ew OF 
Roasters.. .. .. -@s ~ 0B .. OW” 
elters.. . - 143.318 .128 

t . - 0 % .. O 9 .. 0103 

Stokers .. . on « © @ .. eae 
aoe k. 2 ho. Oe 

Beets |... “us ce ee ee Pf. 8 Sc Cae 
Labourers .. 06 .. O TE . 0105 


The whole of the workmen live in quarters provided for them 
rent free. The working hours at the mine are eight hours, but 
where the work is particularly severe a day’s work is six hours. 
The work is divided into pitches equally, and then portioned 
out to the miners twiee a month, payment being made to them 
in proportion to the amount of ore turned out. Each man is 
expected to extract a certain amount daily, a bonus for extra 
work being paid at the rate of 103d. to 1s. 14d. per ewt. of ore 
according to its fineness. As a rule one man should extract 
191 lb. per day, and earns about 10d., besides charges for shovels, 
food, powder, rice, and straw bags, which cost 1s. 4d. a day for 
each man. There are 151 workings,35 of which are productive,and 
there are 363 men at work in them, turning out on an average 
314 tons, or 191°31b.a man per day. The whole ore is a sul- 
phide (copper pyrites), and yields a little over 24 per cent. of 
copper. The average output per month is—ore, 1190 tons ; 
rough copper, 3084 tons ; and copper sulphate, 4°77 tons. The 
most productive lodes are six in number, and run parallel 
to one another. The Champion lode is about 10ft. thick, and 
there are about twelve other workable lodes, ranging from 4ft. 
to 5ft. in thickness. The ore after treatment yields metallic 
copper and sulphate of copper, the first being rough unrefined 
copper resembling the ordinary Chili bars of commerce, but 
differing in the size of the ingots, which are smaller. The 
copper as turned out at the Ashiwo works is not fit for exporta- 
tion, and before being put on the market is sent to the refinery 
at Tokyo. The inery in the reduction works at Ashiwo 
consists of two crushing mills, forty-eight jiggers, eight percus- 
sion tables, nine sieves or sorters, eight steam stamping mills, 
three steam motors of from 10 to 29-horse power. The roasting 
is conducted by means of brick furnaces, the bricks used in 
their construction being made from a suitable refractory clay 
found in the neighbourhood. There are six of these furnaces, 
the four largest of which are divided into twelve compartments, 
and the smaller into eight. The furnaces are graded in steps, 
each compartment being about 3in. higher than the next one 
between it and the fire. The roasted ore is smelted in forty- 
eight German hearths of the ordinary pattern, with a blast 
from one No. 4 and two No. 3 Root’s blowers, worked by two 
engines of 16 and 12-horse power respectively. The first makes 
404 and the others 264 revolutions a minute. The hearths are 
shallow holes in the floor of the smelting room about 2ft. every 
way, lined with fire clay and half covered in by a semicircular 
clay roof, removed when the metal is extracted, and renewed 
every twenty-four hours. The hearths will smelt 34 tons of 
ore every twenty-four hours with nearly three-fifths of a ton of 
charcoal. The charcoal fuel and timber used for the works is 
procured from the neighbouring hills. The mining company 
have bought the right of cutting timber from the Government 
at an average price of 2d. per tree. The cost of charcoal amounts 
to 4d. per cwt., besides cost of transport, which is about 24d. 
for 24 miles. The refinery at Tokyo was instituted for the 
purpose of getting rid of the antimony, which was found in 
considerable quantities in the copper sent from the mines, and 
which rendered it practically valueless in the market 
till it is refined for export by the Welsh refining process in 
furnaces designed by Mr. W. Gowland, of the Imperial 
Mint, Ozaka, and the workmen employed are all trained men 
from the copper-refining department of the same institution. 
These Tokyo works can refine nearly 18 tons of copper per day, 
and the copper, as refined, costs £2 0s. 4d. perewt. The amount 
exported annually is about 294 tons, being seven-tenths of the 


at £40 6s., and the second half at £39 4s, per ton. The 
machinery from abroad has not hitherto been purchased from 
any one country in particular, but indiscriminately, ‘as both 
English, French, and German machinery isin use. As a German 
metallurgist has been latel poccomae te the mining company, 
it is probable that any machinery or materials required by the 
mine will be imported from Germany. 

Japan—Native manufacture.—The price of English iron is 
about half that of Japanese, and although the tenacity of the 
latter is oe, there is but very little difference in the general 
quality. Everything is made by hand in Japan, and there can 
be little doubt that the iron portion of the farmer's tools could 
be made in England, and laid down in Japan ata lower cost than 
they can be made here. The difficulties and expenses of distri- 
buting them in the more remote districts, and uading the 
farmers to use them, would be so great that not much 
hope could be entertained of any large and prosperous trade. 
Some of the large landowners have adopted the foreign 
plough with success, and as more land is brought under culti- 
vation, it is confidently expected that not only ploughs but other 
foreign implements and machines will, in the course of time, 
meet with a considerable demand. The plough, with an entire 
framework of iron, cannot be made in Japan at a cost which will 
enable it to compete with that imported from England, but the 
case is different with the native plough with a wooden frame- 
work, The very low cost of cutlery in general made in purely 
Japanese fashion, but also that of a number of English forms of 
cutlery, including some of the most delicate surgical instruments, 
are now imitated successfully in Japan, as regards appearance at 
least, and sold ata lower price than those improved prototypes, lead 
me tothe belief that “English cannot compete with Japanese work- 
men in these articles, but an expert might arrive at a different 
conclusion.” The following list gives the prices at which the 
native blacksmith makes tools in quantity for the dealers. The 
first point that will strike anyone is the extremely low prices, 
Some of the lowest, however, are only for toys :— 


Prices, 







Kinds. Varieties. d. 8. d. 

Bdaee cn cc 0s cc of oe 7 « 26 .. Sh—1 6 
Awls —¥ set as 0c @ tee «so ue = 1 
Carpen' ‘planes .. % ..185 .. 1—1 8 
eee 7 oc Be wc 110 
a Se ani ae a ll 
Sales os res ss a —1 1 
De..ne. 26. es. 00 be oo eS. SB. —44 
ee 7. on aes 3 3 
Hammers .. .. «1 $3... 4. —5 0 
Knives, all descriptions .. oe ER ne me 5 —ll 8 
Knives, pocket .. .. .. - @ .. Bl .. gO 4 
Plasterers’ tools.. e 22 .. 87 .. 1—1 4 
Saws .. 82 .. 166 .. 3-11 0 


An article on Japanese tools in the Japan Maul, a local English 
newspaper, says :—“ The useful part of a cutting instrument is 
its edge, and in this respect Japanese tools are inferior to none. 
The blades are thicker than those of English make. There is 
no more crucial test of good carpentry than pattern making, and 
the work that is done in this country is excellent. Who is to 
supply tools to this large industry in future, and of what shape 
are they likely to be? The Japanese has accustomed himself 
to work in certain positions, and we give him steel in the shapes 
to which he is accustomed. It is pretty certain he would find 
English-made tools more satisfactory ; but neither the present 
cutting edges nor forms can be altered with advantage to him or 
his wants.” I was informed — English merchant largely 
interested in the iron trade that the forms and shapes of 
Japanese-made tools are in many cases very primitive, and if 
their imitation were attempted in England, the makers might 
be tempted by this primitive appearance into the opinion that 
quality was of no importance, a mistake that may at once be 
absolutely fatal to the creation of any trade in the future. 

Sweden—Trade of Gefle in 1886.—The export of iron and steel 
decreased considerably. The shrinkage in value during 1885 
continued in 1886 as far as bar and pig iron are concerned. The 
production of iron in all the forms which we have been accus- 
tomed to in this district cannot be carried on with profit at pre- 
sent selling prices, and has largely been given up. The firms 
who have turned their attention to specialities in steel do better, 
though the condition of trade leaves much to be desired. 

Sweden—Trade of Stockholm in 1886.—There was a decrease 
in coal, the principal article of import from Great Britain, owing 
to the general dulness of trade. Iron bars, machinery, and 
rails show an increase over 1885, but pig and sheet iron a slight 
decrease. The manufacture of copper has steadily decreased 
throughout Sweden during past years, owing to the difficulty 
experienced in competing with the cheaper productions of foreign 
markets. The shipments of iron in 1886 were larger than in 
1885, but the depression in this branch of trade was seriously 
felt, and the constant rumours from abroad of a rise in prices 
had a deteriorating influence on the market. In hammered iron, 
prices ranged on an average :— 


2s. 4, £s. d. 

Bloom .. .. e+ 510 0 to 6 0 0 
Bispberg .. .. 95 4 _ 
Dannemora.. .«. . ° 400 ~ 
Ordinary brands 8 7 6 -- 
Pereneng .. 0c oc oe - 95 4 a 

<—- i a ee 850 te 815 0 

es oo cot ve £10 © to.8 56 0 

The high prices quoted for Dannemora iron, exceeding other 


well-known brands by £4 15s., do not indicate the state of the 
market, as they are prices stipulated in contracts of four years 
duration. 








DunpEE MEcHANICAL SocreTy.—On Saturday, the 11th inst., 
the members of the Dundee Mechanical Society, to the number 
of fifty, visited Messrs, Shanks and Sons’ Dens Ironworks, 
Arbroath. They were received by Mr. Cooke, the manager, who 
accompanied them through the works, and gave them a detailed 
description of the various departments. The bers were first 
taken to Mr. Cooke’s recom, where a fine collection of photographe 
illustrative of the various types of mechanism produced by the 
firm was shown. They were then conducted through the several 
departments, and very much admired the arrangements for carry- 
ing on a large production of a varied class of machinery. Among 
the specially noteworthy machines were a compound engine in 
course of erection for an Australian firm, and a very compact 
steam pump, which was shown at work. As illustrative of the 
force with which the water was being ejected from the pump, the 
simple experiment was tried 7 some of the bers of end r 
ing to push their finger into the issuing volume, but without suc- 
cess, it being practically a solid body. The description of the 
malleable cast department was very interesting novel, Mr. 
Cooke showing the brittle nature of the metal before being 

led, and the ductility of the same after the process, Mr. 











entire amount exported from Japan, and as Mr. Furnkawa, the 
owner, is also holder of several copper mines in the country, he 
virtually has entire command of the copper market in Japan. 
A large proportion of the annual export of copper goes to Cal- 
cutta, where it is used by the native population in the manu- 
facture of tools and other utensils. In 1884 a contract was 
made with the Chinese Government for the delivery of 105 tons 
of copper at £40 6s. per ton, and in 1885 another contract was 


entered into for the delivery of 126 tons of copper, the first half 





Cooke stated that Mr. Shanks was the first to introduce this pro- 
cess on the East Coast, having adopted it some twenty-five years 
ago. The department for the production of their well-known 
lawn mowers was full of clever oe It was mentioned that 
the firm manufactured about of these per annum, On the 
termination of the visit Mr. Cooke was heartily thanked for his 
kindness and attention, The members then spent the remainder 
of a afternoon in visiting the places of interest for which Arbroath 
is famous, 
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THE PANAMA CANAL. 


In the annual report read yesterday at the general meeting of 
the shareholders of the Panama Canal Company, M. de Lesseps 
bears up against the disappointing facts concerning the real state 
of things by protesting energetically against ‘‘ the manceuvres of 
speculators, who attack the credit of the company in the hope of 
intimidating the shareholders and bondholders and of ruining the 
present enterprise, with the object of building some sort of cos- 
mopolitan company on its ruins.” The report, as a matter of 
course, expresses confidence in the firmness of the shareholders, 
and proceeds to point out that during the first six months of the 
current ‘year the quantity of earth removed does not come 
up to the estimate made last July. Two reasons are given 
for this—the difficulty encountered in obtaining labour (sic) 
and the extraordinary violence of the rainy season, which 
commenced this year as early as June 14th. (People generally 
would think that the 14th June was not very far off the end of the 
first half of the year.) The company will aid the contractors, who 
are determined, immediately the fine season returns, to push for- 
ward the works with such energy as to compensate for the 
momentary want of sufficient workmen and for the present extra- 
ordinary rains. de Lesseps, therefore, hopes that the difference 
at the end of the year between his estimate and the work really 
done will not be more than a few millions of cubic metres. (A few 
millions.) ‘‘If,” says the Paris correspondent of the Standard, 
‘the difficulties encountered during the first half of the present 
year should increase or continue, the company must seek means to 
simplify the task undertaken by the contractors, or take measures 
to increase the rapidity of the excavation. There are only two 
means to insure the inauguration of the canal in 1889—either 
to realise the programme of works in 1887 and 1888 4 

yy 





augmenting the power to accomplish the work, or to simpl 

the task by restricting the works which would be completed 
after the wauguration out of the profits resulting from the 
traffic. these means simul- 


The company is applying bot 
taneously. M. de owes indicates in his report important simpli- 
fications of the programme for the construction of the works. e 
chamber and lock at Panama will not be constructed, for it is, he 
says, established that the maximum current in the canal would 
not exceed 24 knots, which did not seem to the Consultative Com- 
mission of a nature to interfere with the navigation of steam vessels 
in the canal. M. de Lesseps also points out that it will not be 
indispensable to make the five kilometre siding, and that the ports 
of Colon and Panama will be reduced to strictly necessary propor- 
tions. It is provided that the canal shall be nine metres deep and 
twenty-two metres wide at the bottom, but the present report says 
that as the works advance it will be necessary to see what pro- 
visional restriction will have to be made in these dimensions. In 
conclusion, M. de Lesseps announces his intention to start shortly 
for Panama to inspect the works. On his return he promises to 
tell the shareholders under what conditions vessels will first pass 
from one ocean to the other through the canal.” Simplifying the 
work seems to mean not doing it. 

At a recent meeting of the American Society of Civil Engineers, 
held at the Society's House in New York, M. Boulangé, a French 
engineer, who has been for three years Chief of Section on the 
Panama Canal, was present, and upon invitation addressed the 
Society, giving some t of the dition of the work upon the 
canal from his actual experience and observations. e also 
answered numerous questions which were put to him by members 
present. He had left his position on the canal on account of a 
severe attack of Isthmus fever, from which he has just recovered. 
The view of the present condition and prospects of the canal given 
by this gentleman were exceedingly discouraging to those who 
desire its oe The total amount of work to be done, 
according to the lowest estimate, amounts to 140,000,000 cubic 
metres of excavation, and of this only ,000,000 
been done The canal company has already spent 90,000,000f., 
and has at present only money eno on hand to continue 
the work some four or five months r. Not only, said 
M. Boulangé, has less than one-fourth of the excavation been 
completed, but two of the most important works in connection 
with the canal, the damming or diversion of the = River, and 
the improvement of the port of Colon (Aspinwall) have not even 
been touched. There has been, a rte a t lack of system 
about the work. M. Boulangé said that when he first took pian 
of his section he asked fora map and file, but none were fur- 
nished him, and he subsequently ascertained that the only map in 
existence was one made by Lieut. Wyse from his survey, which was 
not in any sense intended to be a location for a canal, but merely a 
preliminary reconnaissance. This state of affairs has not been 
remedied up to the present time, and most of the engineers have 
been working almost in the dark on their respective sec- 
tions. In several places excavations have been made of short 
sections of the canal, while there are intervening sections 
of which not even a preliminary survey has been made, and 
no point of junction with the finished work has been indicated, 
At the port of Colon there have not even been preliminary 
borings, and nothing has been done to ascertain the nature of the 
bottom on the ility of improving the channel by dredging. 
From Colon westward the canal is now open for 16kilos., but of 
this distance the average depth attained is only two metres. 
Nevertheless, it is expected that there will be an official opening of 
this short section in the fall, when M. de Lesseps intends visiting 
the Isthmus, At one point of this section a d has been 
occupied for nearly a year in taking soft clay and mud from 
the bottom of the canal and dumping it on the bank. The 
ground, however, is so soft and swampy in its nature that the 
weight of clay thus dumped raises the bottom of the canal, 
and the dredge is engaged in apparently an endless task. 
The most difficult work on the canal is at the great cut at Culebra, 
where there will be a cutting 315ft. deep and nearly 500ft. wide at 
the top. Work has been going on for about a year, and an excava- 
tion has been made for a short distance, which is now about 38ft. 
deep and 70ft. wide. An unanticipated and very singular difficulty 
has been encountered here in a movement of the whole mountain, 
which commenced as soon as work was begun upon the cutting. 
The cause of this is not known, and the fact has completely puzzled 
the engineers in charge. It was, however, predicted by the first 
Chief Engineer that water would be found in this cutting. 
M. Boulangé believes—and he stated apparently good reasons for 
his belief- -that much of the work al y done will have to be 
abandoned, and it is very ae 5 that a la part of the line of the 
canal will have to be re-located on lines differing considerably from 
the Wyse survey. 

In answering questions M. Boulangé said that a preliminary 
study had been made for a canal with locks. Under present 
conditions no locks could be made and no level established more 
than 11°8 metres above tidewater to secure a permanent supply of 
water, but by damming the Chagres and establishing reservoirs 
this limit might be increased to about 23 metres above tideway, 
but the advantage gained in this way would not be very it. In 
relation to the regulation of the Chagres he considered it a very 
difficult problem on account of the great volume of water brought 
down by the river at certain seasons, From his own observation 
he has known the river to rise 21ft. in six hours. Every chief 
engineer who has been connected with the canal has had a dif- 
ferent plan for this work. The first plan pro required a 
maso! dam 1200ft. long, 210ft. high, and ft. thick at the 
I was abandoned on t of the enormous expense 
involved and of the uncertainty as to finding proper foundations 
for such a huge mass of masonry. 

At present, a contract for regulating the river has been let to 
the Société des Travaux Publiques, and that society's engineers are 
now engaged in making surveys and preparing plans. M. Bou- 
langé also stated that a great difficulty in the work had been the 
scarcity of labourers, owing to the unhealthy nature of the 
Isthmus, Manual work there is iypossible for a white man, and 











the supply of negroes from the West India islands had given out, 
those from Jamaica, Trinidad, and the Bahamas declining to go 
there any more. The average mortality on the canal during one 
year had been 60 per cent of all the labourers and 80 per cent. of 
all the white men. He said that of 72 Frenchmen, assistant engi- 
neers, clerks, draftsmen, &c., who went out to Panama a year ago, 
45 were dead and only 11 were still at work, 16 of the survivors 
having been disabled by fever. The men who had stood the work 
best were negroes who were imported—probably kidnapped—from 
the East Coast of Africa, but ther were not inclined to do much 
work, The Company had recently resolved to try the experi- 
ment of importing Chinamen from Hong Kong and 800 had 
been ane over, but no more were to be brought until it was 
ascertained whether these men could stand the climate, as the 
expense of conveying them to Panama was considerable. On the 
Panama end of the canal there is a considerable stretch through 
low, swampy ground where hardly any work has been done, 
simply for the reason that no man has yet been found who cun 
work there and live. In answer to questions again, M. Boulangé 
stated that the current prices paid for excavation under existing 
contracts were 48 cents per cubic metre for clay ; 1°05 dols. for 
mixed earth and rock ; 180 dols. for rock from to 100 metres 
above tide-water; 2°40 dols. for rock from the water level up to 
30 metres above. The price paid for rock excavation below water 
level was kept secret. 








ROLLING MILL FOR CORRUGATED SHEETS. 


THE manufacture of corrugated sheets by the use of rollers with 
undulating surface has the disadvantage of straining the metal and 
drawing the sheet in from the outside in the same measure as the 
rollers are approached, A German inventor Herr Vital Daelin, has 
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FIC. 1 ROLLING MILL FOR CORRUCA TED SHEET 


endeavoured to substitute for this treatment of the sheets a more 
easy process of folding them into corrugations by means of rollers 
with movable ribs. is rolling mill is being manufactured by 
Messrs, August Bachmeyer and Co., of Berlin. Fig. 1 shows the 














THE FORTH BRIDGE. 


Our readers are now so well acquainted with the design and 
general characteristics of the Forth Bridge, that the following from 
the seventeenth quarterly — of inspection by Major-General 
ee R.E., of the works in progress, will be readily ander- 


Main piers, South Queensferry.— The platforms have been raised to 
their final level, viz., 355ft. above O.D. The vertical columns have 
been built up to the special part connecting them with the top 
junctions, 7.¢., to a level of 336ft. above O.D. The diagonal tubes 

ve also been built up to their connections with the top junction, 
or to an average level of 325ft. above O.D. The vertical columns 
are rivetted to a level of 325ft. above O.D., and the diagonal tubes 
from their base up to their intersection. A commencement has 
been made with the two eastern top junctions, and all the large . 
diaphragms are in place. The bottom members of the northern 
cantilever have been built out toa distance of 130ft., and those of 
the southern cantilever to a distance of 122ft. from the centres of 
the adjacent vertical columns. Lengths of 103ft. on the two 
northern members and of 90ft. on the S.E. member have been 
rivetted. Of the horizontal bracing at the level of the intersection 
of the diagonal tubes, the portion between the vertical columns 
has been erected, and the diagonal bracing commenced. The 
second bay of vertical wind bracing between the columns is in 
place. The rivetted steel work at South Queensferry main pier 
now amounts to 3450 tons, an addition of 950 tons during the 


uarter. 
be Cantilever and viaduct piers.—The girders on the southern nine 
spans have been raised to 130°75ft., and the masonry to 122-5ft. 
above O.D., making additions of 28ft. and 26ft. respectively during 
the quarter. The masonry of the pier at the south end of the first 
span has been raised to 124-75ft. above O.D. The foundation of 
the first pier south of the iron viaduct has been laid at a level of 
107ft. oa the concrete brought up to a level of 109ft. above O.D. 

Main piers.—Inch Garvie,—The platforms have been raised to 
242ft. above O.D. The vertical columns have been built up to a 
level of 251ft., and the central ties to 255ft. above O.D. The 
columns have been rivetted toa level of 195ft., and the ties of 
230ft. above O.D. The first bay of bracing between the vertical 
columns and the central ties, as well as the cross girders and sup- 
ports carrying the internal viaduct, are in place. The diagonal 
tubes have been built up to the crossing, and a i 


large portion of the 
crossing is bolted r. Alength of about 12ft. of each tube 
beyond the connection with the skewbacks has been rivetted. 


The bottom members of the northern and southern cantilevers 
have been built out to an average distance of 107ft. and 85ft. 
respectively from the centres of the adjacent vertical columns ; 
lengths of 95ft. and 72ft. on the northern and southern cantilevers 
respectively have been rivetted. 3600 tons of steel work have now 
been rivetted on Inch Garvie, an addition of 930 tons during the 

uarter, 
q Main piers.—North rg ae! yes platforms have been 
raised to their final level o' ft. above O.D. The vertical 

1 and diagonal tubes have been built up to the cgnnection 
with the top junctions, or to the levels of 336ft. and 332ft, respec- 
tively above é.D. The vertical columns are rivetted to a level of 
325ft. above O.D., and the diagonal tubes from the skewbacks up 
to the crossing. The second bay of —- between the vertical 
columns has been placed in position, and the first bay, as well as 
the cross girder and the supporting column between the northern 
vertical columns, rivetted. All four coy Emam are now being 
erected, and a commencement is now being made with the top 
members. The bottom members of the northern and southern 
cantilevers have been built out 130ft. from the centres of the 
adjacent vertical columns, and lengths of 120ft. and 120ft. 
respectively have been rivetted. The total amount of steelwork 
at North Queensferry main piers 
now amounts to 3040 tons, an 
increase of 760 tons during the 








quarter. 
Cantilever and viaduct ‘piers.— 
C....2 2m __ ee, f - The masonry of the north canti- 
oS, Cole lever piers and of the viaduct 
Xe ™ piers has been raised to 149ft. 
me and 140°75ft. respectively, or to 
. within 1-25ft. of the to The 
° 2 large pier of the north abut- 
q ae ment been built to 141-5ft, 











and piers Nos. 1 and 2 to 147ft. 
above 0.D. The girders have 
been raised to their permanent 
































level. 
- General.—Masonry and con- 
aes crete.—Up to the present date 


511,000 cubic feet of granite 
have been delivered and 496,000 
- cubic feet set; and about 107,300 
cubic yards of rubble masonry 








FIC.2 ROLLING MILL FOR CORRUGATED SHEETS 


action of the movable rolls, the dotted lines representing the amount 
of corrugation successively assumed by the sheet, whilst the rollers 
are *P roached from the position 0 to the position 8. It is thus 
possible to roll sheets with very deep corrugations without straining 
the fibre of the metal more than is absolutely necessary in the 
simple process of bending. The mill consists of an-upper and lower 
roller, the latter being fixed and the former vertically adjustable as 
usual, The rollers consist of a number of discs, which are movable 
longitudinally by means of screws and nuts, worked from a train of 
wheels at one side. The pitch of the different screws is so adjusted 
that the approach to the centre of the outer discs is more rapid 
than that of the discs nearer the centre, the proportion of speeds 
being exactly that required to fold the sheet without drawing it 
laterally. By means of a friction coupling the gear which 
— the discs can be coupled to that which lowers the upper 
roller, both mov ts being ted whilst the sheet is travelling 
in one direction through the rollers. In this manner the corruga- 
tions in the sheet are, so to speak, conical ; that is to say, the sheet 
is narrower at the end where it left the rollers than at the end 
where it entered them. The motion is then reversed, and the sheet 
is rolled backwards without further alteration in the distance of the 
discs or the position of the upper roller. In this manner the whole 
of the sheet is brought down to the width and depth of corrugation 
at the smallest part. It can now again be passed through the 
rollers, and the corrugations can be further deepened until the 
desired profile has been obtained. Fig. 2 shows an elevation of this 
rolling mill with balanced upper roller. One of these mills has been 
erected at the Carlshutta, in Upper Silesia, for the manufacture of 
a with corrugations up to 8in. deep, in metal ‘2 of an inch 
thick. 
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Ir has been found necessary by the aw Associa- 
tion to postpone the Sheppey excursion to Saturday, July 30th, 
the hour of leaving and everything else being as in the circular, 





and concrete work have been 
built. 

Steel work.—The internal via- 
duct for Inch Garvie pier is fitted, 
and nearly the whole of this 
viaduct has been drilled for bay 
No. 1 of all the cantilevers. 
The top and bottom junctions of 
= No. hg te ars a and the 

ting of the latter is - 
ing rapidly. The Inc oo 
top members of bay No. 1 have 
now been drilled, as well as all 
the bottom members of bay No. 2 
and of strut No. 2. The drilling 
of the bottom members of bay 
No. 3 has been commenced. In all 41,400 tons of steel--5000 
tons since last report—have been delivered. The temporary appli- 
ances required for the erection of the first section of oe No. of 
the South and North Queensferry cantilevers are nearly completed. 
The link ties used for the erection of the temporary plate ties 
have all been fixed. The horizonal portions of the plate ties hare 
been erected at both piers, and the sloping parts—fixed at their 
upper ends to the vertical columns and to thé horizontal ties, and 
at their lower ends to 7 ange on the bottom members at a distance 
of about 110ft. from the vertical columns—have also been erected, 
except at the south cantilever at South Queensferry. In the yard, 
the first vertical permanent cantilever ties, which are to be used as 


temporary lifting columns, are being fitted, and the other arrange- 
ments connected with the building out of the cantilevers are ina 
forward state. The average number of men employed during the 


past quarter has been 3410, and the numberemployed on May 16th 
was $600. With the exception of the latter part of March, p them 
which snow and frost were frequent, the past quarter has, on the 
whole, been favourable for the progress of the work. The highest 
wind pressures observed during the quarter have been 7 lb. per 


square foot on the large gauge, and 21 !b. per square foot on the 
small gauge. 








Finspury TECHNICAL COLLEGE.—The students of the above 
College gave a very ful conversazi on Friday last. 
Exhibits of the manufactures of over fifty leading firms were laid 
out in the laboratories. The mechanical department showed their 
60-horse power engine driving the well-fitted workshops. 


THE GREAT EASTERN STEAMSHIP.—The Great Eastern has arrived 
at Greenock from Liverpool. She made a very successful voyage, 
running from Liverpool Bar to Gareloch, a distance of about 
220 miles, in 34 hours against a head wind. The engines worked 
very well, but the boilers, as usual, primed badly, so much so that 
pe mae to be drawn three times in two of them, but no accidents 
oceu: 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveau, Rue de la Ba: 

BERLIN,—Asuer and Co., 5, Unter den Linden, 

VIENNA.—Messrs, GeroLp and Co., Booksellers. 

LEIPSIC.—A. Twiermryer, Bookseller. 

NEW YORK.—Tae Wittmer and Rocers News Company, 
81, Beekman-street, 








PUBLISHER'S NOTICE, 


*,* We publish this week a Double Number of THE ENGINEER, 
containing the Index to the Sixty-third Volume, and also 
a Supplementary Engraving showing the large Compound Con- 
densing Engines, Pumps, and Engine-house erected at Hampton, 
for the Southwark and Vauzhall Water Company, from the 
designs Wf, Mr. J. W. Restler, M.I.C.H., by Messrs. Richard 
Moreland and Son, of London. Price of the Double Number, 1s, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*,” We cannot undertake to return drawings or manuscripts ; we must there- 
Sore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 


J. W. G.— Make the steam pipe lyin, bore, steam ports Sin, by fin , exhaust 
Sin. by Jin. It is impossible to answer the other questions off-hand. Make 
a proper drawing, and set out the valve gear and link motion, if you hare 
one, and from this you can deduce the best proportions, The point of cut-off 
will vary as you link the engine up. You will probably find a lap of about 
jin, sufficient, and you will not be far wrong you set out your gear on 
that as a basis, 

Airn.— Your client has fallin into a very common error. A little reflection, 
however, will show that what he proposed is impossible, By compressing the 
air you raise its temperature, by cooling it, you simply reduce the tempera- 
ture to what it was before it was compressed, In order to really cool the air 
you must make it do work after it has been cooled, and Jor this purpose the 
addition of a second cylinder to your plant is essential. If you couple it on 
to your engine you will get useful work out of it, But you may make it 
overcome a resistance in any way you find convenient, with the same result 
—the production of cold air, 

A. B. (Acre-lane).— The question contained in your letter, namely, who bears 
the expense of the local board fees for opening roads to lay mains, is not 
governed by usage. Sometimes the work of excavating the trenches is let to 
one contractor, and the providing and laying of the pipes to another ; but 
Srequently both excavating and laying are let to one man. Whoever breaks 
up the surface usually gives the highway authorities the necessary notice, 
and satiaggies their demands; but there is nothing to compel the contractor to 
do so, There should be a properly drawn specification particularising what 
the contractor's responsibilities ave, and without this there is no power of 
compulsion. 








STRESSES IN ROLLING MILLS, 
(To the Editer of The Engineer.) 

8ir,—In an ordinary plate-mill for rolling ship and boiler plates, where 
the top chilled cast iron roll is 24in. di ter, what di ter should the 
bottom roll be to bear an ultimate twisting moment of 15,000,000 inch- 
pounds, in addition to the work done by the top rull? An answer from 
any of your correspondents wil t d R, T. C, 

tockton-on-Tees, July 16th. 
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EFFECT OF RECENT EXPERIMENTS ON OUR SHOT AND 
ARMOUR. 

THE competitive shot trials that have taken place at Shoe- 
buryness during the past year have been conducted as 
confidential experiments, and requests to give even the 
most ordinary reports in public print have been refused. 
Most of us, however, are aware that the main result of 
these trials has been to cause the admission of a certain 
number of forged steel Holtzer projectiles into the 
service, and to stimulate the manufacture of steel shot or 
shell in this country. Messrs. Hadfield have for some 
years advocated cast steel shot, and have submitted some 
very excellent samples for trial at Shoeburyness. A Qin. 

rojectile, now in the Manchester Exhibition, was fired 
in 1885 with about 1800ft. velocity, and passed through a 
16in. wrought iron plate and some oak backing, and got its 
“ewe through an 8in. plate behind it without fracture 

yond cracks, Since that time Hadfield has obtained a 
very successful result with a 6in. forged steel projectile, 
which passed through a Brown 8in. wana or steel 
faced plate without breaking up. Holtzer’s projectiles 
have similarly perforated steel-faced plates intact. Some 
excellent Firminy experimental projectiles have also been 
fired at Shoeburyness, Whitworth’s shot have been too 
late for trial with the others. We believe there is special 
anxiety to send nothing from Whitworth’s factory that 
should be beaten by the now very formidable competitors, 
and we hardly know when to expect the projectiles b 
which Whitworth’s reputation may be carats 
although we learn that one champion projectile is offered. 
For many years past we have urged the pressing need for 
encouraging the manufacture of steel projectiles in this 
country. This we hope is coming—better late than 
never. But it will be necessary to enlist the manufactur- 
ing power of our private firms in the task for many years 
to provide anything that deserves the name of a store of 
steel projectiles, and it will be some time before they can 
begin to manufacture with any confidence of success, and 
all applications for means to make steel armour-piercing 
projectiles in the Royal Laboratory have hitherto been 
refused, 

The development of projectiles is, however, only one 
part of the question at issue, for the efficiency of our 
armour is indirectly tested by trials of this kind. 
The plates have, for convenience sake, been too small, 
and not sufficiently supported, to enable us to regard the 
Shoeburyness experiments as fair tests of armour, nor 
were they intended for this purpose. Nevertheless, they 
show the resisting powers of the material sufficiently to 
indicate roughly how one kind of plate behaves compared 
with another. As to projectiles, no one can fail to see 
that steel shot are much more effectual than our best 
chilled iron ones, except, perhaps, in certain cases of 
oblique impact, when chilled shot have repeatedly pro- 
duced an effect which is not easily explained. Our plate- 
makers now naturally inquire whether some modification 
in the plates might not be desirable to meet the attack of 
the steel shot, and we do not hesitate to say that some 
such modification is likely to be adopted. That this 
should be so, only reminds us of the fact that we 
ought to have tried foreign shot long since, seeing that 
it is their attack, and not that of our own pro- 
jectiles, that our armour would have to encounter 
In war. Our makers have hitherto had to fulfil 
certain conditions drawn up by the Admiralty. When 
steel first was proposed seriously in 1877, our authorities 
laid down the condition that our plates must bear a 
certain amount of fire without through fracture. A 
plate now must not exhibit through cracks after one blow, 
and no one of the first three projectiles fired at it must 
get through it. To resist through cracks, the plate’s 
k must be soft. The metal at the back must elongate 


-easily—that is, its elastic limit must be low—or, as 


experience has taught us, it will crack under impact. 
Metal may have great powers of elongation when tested 
in ordinary ways, but unless its elastic limit is low such 
powers are unavailing under impact, for the metal cracks 
instead of stretching. It is this Admiralty condition that, 
for good or evil, has fixed the character of our armour 
hitherto. This we may describe as soft and flexible in 
its mass, although its face has been hard. Steel-faced 
armour alone could have satisfied our conditions. So 
far as we have seen, steel plates tested at GAvre are apt to 
crack through on the first blow. 

The question is now forced home on us whether we have 
not gone too far in this direction, whether to meet the 
tremendous penetrative powers of steel it will not be 
necessary to follow the French so far as to allow our 
plates to crack through, and trust to bolts to hold the 

ieces on. In a measure this may surely be admitted. 

e first fracture of a plate is generally across the middle. 
Is there anything so unalterable in the exact dimensions 
of our plates that it may not be allowable for them to 
divide approximately in half if by such means we keep 
shot out that would otherwise penetrate? We are inclined 
to think that we shall have to go some distance in this 
direction. We are, in fact, satisfied that the plates now 
being turned out from Sheffield and sent to Shoeburyness 
are harder than they were a year ago. This is admitted 
for the face, we are inclined to believe that it is true also 
of the back. 





Does this mean that we are coming to steel instead of 
compound plates? Not solid steel on the Schneider's 
system, we think, because we believe it is becoming more 
and more thoroughly established that its powers are 
played out. The face of a solid steel plate can only differ 
from its back by the effect of hardening, and the functions 
performed by face and back require a wider difference in 
quality than can thus le giver. Thus the face must be 
too soft, or the mass and back must be too hard. Should 
plates be allowed to crack through, even in a limited 
degree, it is very possible, we think, that compound plates 
consisting of a hard steel face and soft steel back may 
come in, but it is also very possible that the present 
construction of hard steel face and tough iron back may 
hold its own, at all events at present. The main fact as 
regards plates that seems forced upon us is, that more 
cracking must be allowed, and harder plates must be 
employed to stop the forged steel projectiles which have 
come in. 


THE PANAMA CANAL, 


Tue announcement just made that it is necessary to 
immediately raise a further sum of nine millions sterlin 
for the continuance of the work of cutting a ship cana 
through the Isthmus of Panama, will doubtless be received 
with varied feelings by those investors who have hitherto 
supported this great scheme of M. de Lesseps by the free 
investment of their money. It was but comparatively a 
few months back that the celebrated French engineer 
drew a large draft on the confidence of his supporters. 
The readiness of the response to the appeal then made 
doubtless led M. de Lesseps to the belief that that con- 
fidence admitted of unlimited reliance being placed upon 
it. It may prove that he was fully justified in that 
belief ; but it must be admitted that this further strain 
upon it will tax its continuance to the utmost. M. de 
Lesseps we know to possess in no ordinary degree that 
sanguine temperament which is an important aid to success 
in all great and unusual undertakings. We are not con- 
cerned with the financial aspect of this great work, but 
we may well at this time consider it side by side with 
the reports made by professional men which reach us 
from the other side of the Atlantic. 

The statements made by M. de Lesseps respecting the 
progress made and making at Panama have been accepted 
with the fullest reliance upon his known high character 
and professional skill. But even the best of men may be 
self-deceived. Their judgment is always liable to be 
biassed by their desires, and — we are always 
ready to bear most fully in mind how triumphantly 
M. de Lesseps disproved the constant allegations of his 
opponents with respect to the Suez Canal, we cannot 
entirely refuse credence to the statements authoritatively 
made by unprejudiced engineers and others who have 
recently inspected the works at Panama. After reading 
these, and after considering them in the light of the 
fresh serious demand for additional capital, we are con- 
strained to ask whether, even if the great canal maker be 
able to overcome all the engineering difficulties of his 
project, it will not be at a cost which must prevent the 
results of its working when open being satisfactory in a 
financial sense. Among English capitalists we can have 
no hesitation in saying there has long existed some such 
feeling, but among M. de Lesseps’ own countrymen, con- 
fidence in him has hitherto continued almost unabated. 
Will this fresh demand upon it, coming as it does at the 
time when reports are rife most inimical to the prospects 
of success, strain it to the breaking point? It is impos- 
sible to leave out of sight the condition of public elements 
at the present day in the country whence alone may be 
expected to be derived the money required for continued 
prosecution of the work, and if that condition, coupled 
with adverse reports, should have a bad effect, we may 
possibly have to regret the complete abandonment of the 
vast works already executed. 

Now ever since these passed their initiatory stages, we 
have heard the expression of much opinion, which, 
but for the antecedents of M. de Lesseps, must have 
greatly shaken public trust in the reliance to be placed on 
his judgment. We had hoped that as the works pro- 
gressed the strength of the criticisms opposed to the 
scheme would have been weakened by the measure of 
success attained. But unfortunately this is not the case. 
Depreciatory opinion seems to intensify as the results 
obtained are compared with the enormous expenditure 
incurred. This we believe to have already passed beyond 
the first estimates framed by M. de Lesseps. The New 
York Herald has but lately given publicity to the views 
of an engineer just returned from a visit to the Isthmus. 
We may presume that a journal of the standing of the 
New York Herald, while withholding the name of its 
authority, would not have lightly admitted to its columns 
the dictum of any one whose position as a professional 
man did not demand for that dictum due weight. We 
find it stated that the work done during the last twelve- 
month has been “astonishingly small,” and the enterprise 
is described as “dragging along in a hopeless sort of way.” 
Several. Scotch-built dredgers, purchased at a cost of 
£60,000 each, are said to be lying idle in the bay of 
Panama ; while the few that are at work are described as 
dredging in silt that washes backward and forward with 
the tide. As regards labour, the provision of which 
necessary it has often been asserted constituted the only 
real difficulty in the execution of the work, we are told 
that in spite of having already more hands than it can 
find work for, the company is still importing labour at a 
vast expense from Liberia and China, and that idle men 
are to be encountered in daily increasing numbers 
in all directions. It is also asserted that, for some reason 
as yet undeclared, the company is meditating the removal 
of its offices from Panama to Colon in September next. 
If this removal is effected, the enormous expense of con- 
structing Panama City, and of the large and expen- 
sive buildings owned by the company within it, will have 
been thrown away. What that would mean in the way 
of financial sacrifice may be estimated from the statement 
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made that the main office alone is said to have cost 
000 


We are by no means disposed, when quoting such 
evidence, to overlook the fact that there has always 
existed in the United States a disposition to regard this 
great effort of foreign interference in American enter- 
prise with much disfavour, and that tendency, we admit, 
should not be overlooked in assigning weight to the 
criticism offered by its public press. But the contention 
raised rests by no means on the observations of American 
engineers alone. Professional men of almost every 
nationality have recorded varying opinions, many of them 
in accordance with this latest comment. It does not do 
therefore to refuse some amount of credence to it. It 
stands by no means alone. The demand for nine millions 
sterling for a work which is dependent for execution 
mainly on the skill and judgment of a single individual, 
however eminent he may be, may well create in the 
minds of those asked to contribute such a sum very 
serious doubt as to whether that skill and judgment are 
infallible. The successful construction of the Panama 
Canal would be an engineering triumph of which all the 
world could and would be proud. We are justified there- 
fore in watching its course towards that success or 
towards failure with the closest ible attention, hoping 
throughout that, in spite of all, what is probably the 
closing labour of the great French engineers career 
may fitly crown it. 





PORTS AND STEAMSHIPS. 


Oye of the peculiarities shown by the recent blue-book on 
shipping is that the tonnage of steamships is so largely held at 
a few of the ports of the United Kingdom. An old port like 
Barnstaple only 36 tons of steam shipping, whilst 
Barrow has 54,527 tons. Again, Bristol has 22,226 tons in 
sixty-two steamers, whilst Cardiff has 148,378 tons. Dover has 
only seven small steamers, of 559 tons, Folkestone has none, 
Grimsby, 9877 tons ; Hull, 157,913 tons ; and the young port 
of West Hartlepool has 183,089. Plymouth possesses 5275 tons ; 
Middlesbrough, 35,893 tons; Scarborough, 10,191 tons ; and 
Southampton, 45,935 tons. Whitby, on the other hand, has 
62,210 tons ; Sunderland, 202,326 tons ; and the Tyne ports, 
332,189 tons. Again, it is clear, on an analysis of the figures, 
that the ports which have a comparatively small tonnage of 
steamers have a large number therein ; whilst ports such as 
Newcastle, West Hartlepool, and Hull, have their steamers of a 

av size. For instance, West Hartlepool owns ninety- 
two steamers of more than 1000 tons each, nearly one-half the 
number it owns being above that large size ; but Grimsby has 
only one above that size out of the fifty-six that it owns. Hull 
has not so large a proportion of its steamers above the size 
named as has the port instanced above. Out of 252 owned at 
the great Humber port, only a fourth are above 1000 tons 
each ; but it owns also a large and more numerous fleet of 
sailing vessels, the tonnage of sailing ships from the South 
Durham port being few, and of small average size. It will be 
found that the determination of the steamships to certain ports, 
and especially the determination of the ownership of large 
steamers to those ports, is due to the principle of associated 
ownership. The older ports, as a rule, have not had so many of 
the ship-managing—as distinct from ship-owning—firms formed 
in the past two decades, but at the ports of Cardiff, Sunderland, 
West Hartlepool, and the Tyne, there has been a large number 
of such firms formed, and, in consequence, we notice that the 
ownership of fleets of cargo-carrying steamers has very greatly 
gravitated thereto, and the position of the ports of the United 
Kingdom, as regards ownership and the ownership of ships of a 
full average tonnage, has been altered very considerably. The 
past year or two has checked the multiplication of such firms ; 
but now that there seems the probability of an era of trade 
better than during the last three years for our steam shipping 
fleet, it may be expected that there will be an increase in the 
ownership held by what has been called associated capital, and 
mai at and registered at the leading ports. Meantime—and 
it is one of the facts most noticeable—the ownership of these 
vessels is widely diffused over the country, the shares being more 
often held in inland towns than in the ports the vessels are 
registered at. It is a fact that has its influence alike on the 
shipbuilding and engineering trades, that there is an ownership 
of vessels over a wider area than that of the ports, and an 
ownership which is keenly alive now to the improvements in 
building and in the results. 


THE BERLIN SCREW INDUSTRY. 


In reviewing the present situation of the screw industry, the 
Berliner Tageblatt lately remarked that Berlin makes screws in 
such quantities and of such qualities that its products are 
esteemed not only in Germany but in other countries. The 
principal manufacture is that of fine screws worked bright, from 
the larger sizes for machinery down to the smaller kinds for 
watch work, &c.; the materials employed being iron, steel, brass, 
German silver, &c. Efforts are now being made to increase the 
production of rough black screws for ordinary wood and iron- 
work; this class of screws having been hitherto principally 
made in Westphalia, but the development of machinery instead 
of hand labour in Berlin will, it is considered, alter this situation. 
There are in the Westphalian district—near Hagen—fifteen 
screw factories employing in all about 3000 workpeople. The 
Berlin industry comprises twenty-eight factories with about 
1500 workpeople. As these are, however, almost exclusively 
engaged in the manufacture of screws—while at the various 
establishments near Hagen only about one-third of the work- 
people are employed in this particular industry—it is claimed 
that Berlin is at least as important a seat of screw manufacture 
as the Hagen district. Berlin used at one time to draw its 
supplies of raw material almost entirely from Westphalia, but of 
late years the constantly increasing employment of ingot iron 
and ingot steel instead of welded iron has developed the use 
of Brunswick raw material—from Peine—which are cheaper 
than the Westphalian articles, this being partly due to the 
shorter railway journey they have to make. Steam machinery 
is exclusively employed for making bright screws, one factory 
having lately erected a new steam engine of 45-horse power. 
The screw- making machines in use are upon a system 
invented by Kernaul some thirty-five years ago, but 
which has since then been much improved. The manu- 
facture of these screw-making machines constitutes a special 
branch of Berlin industry. The introduction of the new 
patent automatic machinery will, it is expected, lead to a 
further development of the manufacture of screws, more par- 
ticularly in connection with the making of nuts to go with the 
larger sizes of normal machine bolts, The history of the 





Berlin screw manufacture is considered to disprove the assertion 
that an important metal article can only be made in the imme- 
diate vicinity of the works where the raw material is produced. 
This result is attributed to the intelligence and manual skill of 
the Berlin workmen. One factory at Képenik produces annually 
2,000,000 steel horseshoe calkins, the steel for which comes from 


Hagen. 
ACTIVITY IN THE STEEL TRADE. 


Tue position of the steel trade at the present time gives rise 
to the liveliest satisfaction, Not for a long time past have the 
prospects of the industry looked so promising as now. From 
all the centres of production accounts speak of much activity at 
the works, and prices are rising. Some of the north-east coast 
works have six or eight months’ work ahead. The railway exten- 
sions now going on in India, South America, and the Colonies are 
furnishing large orders to the steel rail, steel sleeper, and to the 
railway constructive engineers in the matter of bridges and 
girders, steel wheels and axles and rolling stock. We should 
be glad to see a better price for rails, which at £4 2s. 6d. to 
£4 5s. per ton cannot but be considered low. It is satisfactory, 
however, that steel sleeper prices are fairly healthy at £5 to 
£6, and great things await the steel trade in the assured rapid 
development of the sleeper business, One firm in South Wales 
is at the present time e 1 in the execution of an order for 
the Indian State railways for 280,000 sleepers, and within the 
next few days another large Indian contract which is now sub- 
ject to competition will be decided. Tin bars, and other allied 
classes of finished material, are finding abundance of work for 
the Welsh steel makers, though at the moment the drought is 
checking execution. One of the most satisfactory features of 
the outlook is the renewed buying by America from English 
mills of blooms and billets, in consequence of which prices in 
Scotland have just quotably advanced 2s, 6d. to 3s. 6d. per ton. 
Open hearths, Bessemer, and basic steel are all sharing in the 
current prosperity, and there is abundant reason for believing 
in its continuance. 
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Matter and Energy: Are there Two Real Things in the Physical 
Universe. By B. L. L. London: Kegan Paul, Trench, 
and Co. 1887. 


Cogito, ergo sum. Like Descartes, B. L. L. refuses to 
assume the existence of anything but his own conscious- 
ness—the ego, which for the metaphysician must ever be 
the basis and starting point of all reasoning. Having 
begun with this very Saaloet assumption—for % L. L., as 
far as we follow him, does not even go so far as to permit 
himself the existence of a physical frame—our author 
ints out that he is conscious, nevertheless, of receiving 
impressions and sensations from without. To quote his 
own words, “ We are constantly conscious of the counter- 
power which we call gravitation, and of others more 
occasional. We thus become aware of other energy, 
sometimes greater sometimes less, than we can ourselves 
command.” In short, we are conscious that our mental 
state is continually being modified independently of our 
will. While B. L. L. admits that we cannot prove the 
existence of matter, he insists that we can be, and are, 
conscious of an agency external to ourselves, capable of 
producing sensations in us over which we have no control ; 
and this agent, which has generally been believed by all 
but a few to be the material ners 4 around us, he would 
prefer to call Energy. That is, let us say, we are crossin 
a crowded thoroughfare and we are knocked down an 
considerably mutilated by a heavy wagon. B. L. L. will 
not permit us to speak of the wagon as having any 
existence outside our own mind, holding that what is 
incapable of proof should not be assumed as existing. 
What he does permit us to take cognisance of is the 
energy, which coming in contact with—zot our material 
y, of whose existence we can have no proof, but with our 
own energy, produces a startling and very violent change 
in our consciousness. This, to use B. L. L.’s expression, 
“foreign energy,” happens to be associated with the form 
and colour of a wagon. But is form matter, is colour 
matter? And if they are—and it requires a distinct 
intellectual act to convince ourselves that they are not— 
can form or colour have produced such agonising pain, 
such an agitated consciousness? No, we reply, it is the 
substance of the wagon; but as the only possible know- 
ledge we could have of its substance or matter would be 
through our own sensations, it seems to follow—as B. L. L. 
points out—that our own feelings and the substance of 
the wagon are identical B. L. L. here makes the 
suggestion, with which we are quite disposed to agree, 
that while by no conceivable argument can the existence 
of matter be proven, that of which matter has long been 
held to be, as it were, the vehicle, namely, Energy, is the 
only entity with which we need concern ourselves. But 
is not all this somewhat old ground? Without desiring to 
dis e B. L. L.’s careful and thoughtful little treatise, 
we cannot help feeling that he is preaching to the con- 
verted. Students of the laws which govern what is, after 
all, to all intents and purposes a material physical world, 
concern themselves chiefly with the energy, potential or 
kinetic, which B. L. L. is so anxious to have recognised as 
the only real entity outside the mind which is conscious 
of it, and the vexed question of the existence or non- 
existence of matter, full of deep interest as it is from a 
speculative point of view, is of extreme antiquity, and is 
being left more and more to the metaphysician. 


The Geology of England and Wales. By Horace B. Woopwarpb, 
F.G.S. Second Edition. 8vo., 670 pp. London: G, Philip 
and Son. 1887. 


ALTHOUGH this volume appears as a second edition, it is 


far from being mec a reprint. More than ten years 
have ela since the first edition, founded upon the 
classic “Outlines of the Geology of England and Wales,” 


by the late Rev. W. J. Conybeare and Professor John 
Phillips was published, and the Great activity of geolo- 
= research since that time has been such as to render 

ge additions necessary in order to present a fairly 
accurate view of the present state of topographical 
geology in this country. The work has been most con- 





scientiously done, the whole body of geological literature 
has been searched and the result incorporated in the text, 
while in every case references to the original are given at 
the foot of the page. The number of these references 
must amount to several thousands, as they range from 
two to eight or ten for nearly every page. As a store- 
house of facts concerning the occurrence and distribution 
of rock masses in England it is likely to be of great and 
enduring value, 

As might be expected in a work covering so many 
subjects, the different sections are not all of equal merit. 
Thus the coal measures being restricted to about twenty- 
five pages are necessarily somewhat scantily treated. The 
statement at p. 311 that the Northamptonshire iron ore 
yields from 40 per cent. to 55 percent. of pig iron requires 

ualification, as nothing like such a yield is obtained on 
the large scale. It probably refers to selected samples. 
On the’ other hand, it is only fair to remark that the 
districts with which the author has become personally 
acquainted during his work on the Geological Survey are 
exceedingly well described, and the sections devoted to 
the secondary rocks of central and eastern England are 
very full and accurate as far as we have been able to test 
them. The volume is accompanied by a coloured map on 
the scale of about lin. to 16 miles, drawn by Mr. Good- 
child, of the Geological Survey, which is sufficiently large 
for most ordinary travelling purposes. 


A Practical Treatise on Petroleum. By Bensamin J. Crew. 
8vo., pp. 508. Philadelphia: Baird and Co. London: 
Sampson, Low and Co., 1887. 

Tais volume is due to an author who was connected 

with the practice of petroleum refining almost from the 

beginning of that branch of American industry, but who, 

a. amr Pa did not live to see it through the press. It 

contains, in 480 pages of large type, notices of the origin, 

distribution, history, method of working and refining of 
mineral oils, as well as of the tests and uses of the finished 
products for lighting, heating, and pharmaceutical pur- 
There is also a short account of the natural gas 
wells in the neighbourhood of Pittsburg. As might have 
been expected from the author's special familiarity with 
the subject, the section devoted to the distillation and 
purification of the various hydrocarbon products is 
most complete, the different operations being described 
in considerable detail, with some illustrations. The latter, 
however, are mostly of a diagrammatic character, and not 
such as might be looked for in a professedly practical 
treatise, many of them being merely perspective sketches, 
without scale or figured dimensions. The general theo 
underlying the distilling operations is, however, well 
given. e editors have added greatly to the value of 
the book by adding in an appendix the papers on the 
product and exhaustion of the oil region of Pennsylvania 
and New York, and on the geology of natural gas that 
were contributed to the Halifax meeting of the American 

Institute of Mining Engineers in 1885 by Mr. C. A, Ash- 

burner, of the Geological Survey of Pennsylvania, which 

are among the most exact and authoritative contributions 
that have as yet been made to our knowledge of these very 
obscure subjects. 
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HERR ALFRED KRUPP. 


Tue Steel King is-dead. Herr Alfred Krupp died at his 
Villa at Essen, on the 14th inst., aged seventy-seven, The 
materials probably exist, although they are not yet available, 
for writing a history of this man, who has done at least as much 
as Bessemer and Whitworth, though in a different way and on 
different lines, to develope the manufacture of steel. Krupp 
was the greatest crucible steel founder in the world, and many 
of his largest castings depended for their success on the wonder- 
ful discipline with which, like trained soldiers, his men obeyed 
the word of command. The privacy with which Krupp carried 
on his work, and the natural reticence of the man, render it 
difficult to obtain minute information concerning his life and 
career. Herr Krupp was born on April 11th, 1810, at Essen, 
where his father, Frederick Charles Krupp, had set up a small 
foundry. When his father died Herr Krupp and his brother 
carried on the business in partnership with their mother until 
1848, when Alfred became sole possessor of it, and—preserving 
the firm's old style of “ Friedrich Krupp "—developed it into 
the greatest steel-casting industry in the world. The Krupp 
stee] foundry a few years ago covered an area of 500 hectares, 
and employed 10,600 workmen, in addition to the 5000 men 
employed in other undertakings at the firm. No fewer than 
seventy-seven steam hammers were constantly at work. Rail- 
way lines connected the works with the railway system of the 
country ; and the establishment included a chemical laboratory, 
a photographing and lithographing house, and book printing 
and binding workshops. The articles produced included axles, 
wheels, machinery of various kinds, cannon, and shells and other 
missiles, some of the cannon rivalling in size and power the 
most tremendous productions of Whitworth and Armstrong. 
His achievements in the course of a long and active career have 
more than once been rewarded by his Sovereign and by hardin 

rinces, and some time ago it was announced that the Emperor 
had conferred upon him the rank of baron. 








Tue inauguration of the new docks at Dieppe took 
place on Sunday, the 17th inst., with much ceremony, 











JuLy 22, 1887. 


THE ENGINEER. 


75 








COTTON MACHINERY AT THE MANCHESTER 
EXHIBITION. 
No, III, 


Fot.ow1ne the order of thie successive processes in the 
spinning and manufacture of cotton, we have in previous 
articles noticed the principal exhibits of machinery for 
opening, cleansing, and carding or combing of the staple. 
The fibres at this Fug are laid approximately straight 
and parallel, freed as far as may be from foreign sub- 
stances, and are deposited in the form of a rope or sliver 
in tall cylindrical cans. If impurities cannot be got rid 
of now, there can be no hope of eradicating them by 
subsequent treatment. What remains to be done is to 
draw out the slivers and to equalise them by repeated 
“ doublings,” until at last they are sufficiently thin and 
even to be spun into the requisite “counts,” or “num- 
bers” of yarn. The first machine used in this series of 
operations is the drawing frame, of which exhibits are 
made by Messrs. Curtis, Sons, and Co., Platt Brothers and 
Co., Howard and Bullough, Samuel Brooks, Samuel 
Walker, and Asa Lees and Co. The essential part of the 
drawing frame is a series of rollers, or rather, series of 
pairs of rollers, each pair revolving more rapidly than the 
preceding one. Six slivers, after being drawn through the 
rollers, are combined in one, and the process is repeated 
two or three times until the equalisation has been carried 
as far as may be deemed necessary, the final form bein 
still that of a sliver deposited as before in a cylindrica 
can. Drawing frames are so much alike, and the work 
performed by them so simple, that there is little room for 
variety of construction. They run, however, at a ve 
rapid rate, and consequently need to be well made in all 
the moving parts, and these must, of course, be constructed 
of the most suitable and durable materials. The bottom 
rollers, which are fluted externally, are case-hardened, and 
the roller bearings are bushed with brass. The top 
rollers, which are covered with leather, are pressed down 
closely when the machine is at work upon the lower 
fluted rollers by means of weights hung from the saddles 
resting between the bosses of the rollers. In all well- 
made machines of this class there is a weight relieving 
motion, by means of which when the machine is not at 
work the pressure is removed, and thus the upper rollers 
are prevented from becoming indented and uneven. All 
except one of the machines exhibited have the ordinary 
balanced “spoon” stop motion, by means of which the 
driving-strap is at once turned off, and the frame stopped 
whenever a breakage occurs in one of the “ends” or 
slivers entering the rollers at the back. This stop motion 
is quite efficient for its purpose—viz., to prevent the frame 
from working without the proper complement of “ends” 
at the back, and so producing uneven “ drawings.” 
Messrs. Howard and Bullough have, however, by an 
ingenious application of electricity, introduced a method 
of automatic stoppage which not only accomplishes this 
are ne more promptly than the ordinary spoon motion, 

ut provides also for the quick stopping of the machine 
in other emergencies. Occasionally, for example, the 
drawn sliver, asitemerges rapidly from the finishing rollers, 
becomes knotted as it enters the calender rollers, through 
which it passes before being deposited in the can. Again, 
the cotton, when being drawn, occasionally becomes 
“lapped ”—especially in damp weather—round the upper 
leather rollers of the drawing series; and lastly, injury 
may result from the attendant allowing the receiving can 
to become “choked” full. Provision is made in the 
Howard and Bullough frames by which the frame is at 
once brought to a halt in each of these emergencies 
through the electric stop motion. The electric current 
used for these various stop motions is obtained by means 
of a small magneto-electric machine worked as part of the 
drawing frame itself. It is always available, therefore, 
whenever there is a possibility of its being brought into 
action for the = of arresting the frame, and ceases 
to be produced when there is no need for it. 

Messrs. Asa Lees and Co.’s, and Messrs. Platt’s drawing 
frames have mechanical stopping motions serving the 
same purposes as the electric arrangement just described, 
and providing therefore for breakages at the front as well 
as at the back of the rollers, and for stopping the machine 
whenever a recipient can is full. 

Following next after the operation of drawing are those 
of slubbing, intermediate slubbing, and roving. These 
three processes are substantially identical, and the 
machines employed in them are very much alike; their 
object is to further equalise and attenuate the sliver, which 
at each operation receives aslight twist in order the better 
to make it hold together. The cans filled at the drawing- 
frame are placed behind the slubbing frame, from which 
the slivers are slowly drawn through a series of rollers 
similar to those used in the previous operation, each one 
being then wound upon a hollow wooden tube. When full 
these tubes or bobbins are treated in precisely the same 
manner by the intermediate frame, which further reduces 
the thickness of the thread and again winds it upon still 
smaller tubes. For the purpose of securing evenness, 
however, two slubbings are united and passed together 
through the rollers. The roving is simply a repetition of 
the intermediate process, but with further attenuation, 
and the loosely twisted roving is then ready for the final 
operation of spinning. The specimens of machinery 
exhibited illustrating this section of the cotton industry 
are all excellently finished, and anyone who is acquainted 
with such machinery as it was constructed twenty years 
ago will see considerable improvement in the workman- 
ship and arrangement of the several parts, although very 
few fundamental changes have been made within that 
period. Generally, however, the improvements are such 
as enable the frames to be driven ata much higher speed 
than formerly without riskof breakage, and without in any 
way interfering with the efficienc of the work. The appa- 
ratus in most of the frames for adjusting the a of the 
bobbins to the varying diameter of the coil of cotton 
placed upon it is that known by the familiar name of the 
“ jack-in-the-box,” invented about forty years ago. An 
mmprovement upon this arrangement is exhibited in 





machines of Curtis, Sons, and Co., and Platt Brothers and 
Co. The advantages claimed for the new arrangement 


are that there is much less wear and tear, greater compact- | 


ness, much less noise, and steadier working than is possible 
with the old winding motion, as well as greater regularity 
in the winding. 


are interested in it will do well to inspect the motion for 
themselves. The patent knocking-off motion of Messrs. 
Asa Lees and Co. should also hail attention, as well as the 
modified differential motion of Messrs. Howard and 
Bullough. The last-named firm have also adapted their 


electrical stop motion to their intermediate and roving : 
frames for the purpose of preventing the troublesome : 
reakage of one of the two | 
threads which in these machines are united and drawn | 


occurrence of “single”—bad 


through the rollers together. 








POST’S METALLIC RAILWAY SLEEPERS. 





THE accompanying engravings illustrate sleepers made from 
the designs of Mr. M. Post, the permanent way engineer of the 
Netherland State Railways at Utrecht, and in use on those rail- 
ways. 
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It is not easy to describe this arrange- , 
ment, even with the aid of diagrams, and those who | 


The sleeper is of steel, rolled of the varied thickness | 
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| committee; but ion of the land could only take place on 
| the ratification of the definitive construction of the company 
and on the assurance of the deposit of a capital of 1,000,000f. 
| This capital of 1,000,000f. has not been deposited by 
any of the partners. M. G. Lévy again endeavoured 
to save appearances by presenting a cheque for one million, 
drawn on the “Comptoire d’Escompte” by his own 
| employé, M. Argan, while there was no corresponding provision 
| for the payment of the cheque. M. Argan was perfectly known 
| to M. Hussemat-Desenonges as having been for a long time in 
| the employment of M, Lévy, and it is useless to add, that 
although he had a private account at the Comptoire d’Escompte, 
his depcsits in this bank had never amounted to more than 
sume hundreds of francs, The solicitor who drew up the con- 
tract for the Civil Company, M. H t-D. ges, did not 
even assure himself of the reality of the deposit. - The facts 
brought to light by the inquiry show that the first and most 
important condition of the contract has been violated by the 
Civil Company. The City of Paris has, consequently, an abso- 
‘ lute right, independently of the declaration of failure pronounced 
against the company on the 6th of July, to resume possession, if 
and when she thinks proper, of the land in the Bois de Vincennes, 
which she placed at the disposition of the Civil Company, and of 
the organisation committee. The other conditions stipulated 
for in the contract have not been better observed than that 
relating to the constitution of capital. 

Passing on to personal questions, they are condensed in the fol- 
lowing terms :—Accusations 
have been made against per- 
sons, notably against some 
municipal councillors who 
had a material interest in 
sustaining the enterprise of 
M. Gabriel Lévy. These 
accusations have been care- 
fully examined into, and all 
persons likely to be able to 
throw any light upon the 
subject have been called 
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before the Council, but the 
statements have not been 
verified. The matter was 
further discussed at a meet- 
ing, when it was declared 
that not only had the 
Municipal Council the right 
to withdraw the concession 
of land made to the society, 
but that it could demand 


indemnification for the 
damage done in the Bois de 
Vincennes. Further _in- 


quiries were called for on 
both sides, and it was de- 
cided that the discussion 
should be resumed on the 
following day. 
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For some reason or other 


modern marine engines are 
ealled out of their names, to 








use a popular expression, and 











it is singular that engineers 
should generally adopt the 


[ee every 
terms triple-expansion and 








and section shown, and with a rail-tilt of 1 in 20. The design 
of the sleeper and fastenings is fully shown by the engravings, 
and very large numbers are now down on railways in Holland 
and elsewhere. The method of rolling or the cost we are not 
acquainted with, but the result is a sleeper that has largely com- 
mended itself, and which has some very good features. 








THE FRENCH RAILWAY EXHIBITION. 


Tue following statements have appeared in the Temps :— 
The Municipal Council, who, on the 15th of December last, 
conceded, for the purposes of an especial Exhibition, a portion of 
the Bois de Vincennes to the company formed to celebrate the 
fiftieth anniversary of railways, moved on the 13th of June for 
an enquiry into the proceedings of the company. 

The enquiry has been a long and laborious one. The results 
are given in a report drawn up by M. Daumas, and divided into 
two parts; the one touching in a few words on personal ques- 
tions, the other setting forth the position and actions of the 
said company. The following are the principal passages of the 
report on these two points:—The Civil Company—composed of 
MM. Gabriel Lévy, Achille Weille (M. Lévy’s employé), Ernest 
Bloch, Isaac Lévy (son of G. Lévy), and Samuel Serf (M. 
Lévy’s sleeping partner)—inspired very little confidence ; so little 
indeed that the third and fifth Commissions asked permission 
to communicate with the organising committee, which was com- 
posed of MM. Montant, deputy-president ; Salvaire and Ollivier, 
vice-presidents; Sautereau de Glatigny and Sincholle, secre- 
taries ; and it is in fact only with the members and delegates of 
this committee that all the questions relative to the project of 
ceding a portion of the communal lands were discussed and 
treated, 

The project, presented and accepted by the Council, conse- 
quently bears the title “Authorisation to the Company and to 
the Fiftieth Anniversary Committee,” &c. However, the 
organisation committee was dissolved, MM. Montant and 
Salvaire having resigned on the 2nd of May. Under these cir- 
cumstances the committee ought certainly not to have retired. 
If it was obliged to do so it ought to have given notice of its 
intended withdrawal to the municipal administrators, with 
whom it had been in treaty. The commemorative Exhibition 
depended in a great measure on the concurrence of the principal 
railway companies. This was the opinion of all the competent 
persons who gave their evidence in the inquiry. At the meeting, 
which took place on the 11th of December, before the third 
Commission, the delegates of the organisation committee affirmed 
on two different occasions that the Midi, Orleans and Ouest 
companies would assist at the Exhibition, and then that they 
had replied negatively. These facts took place previous to the 
deliberations of the Council on the 15th of December, and prove 
that its confidence was deceived. The following facts bear the 
same character. 

The City had only one engagement to fulfil. It had to make 
over @ part of the Bois de Vincennes to the company and to the 





quadruple-expansion engines 
to indicate types, when such 
names are manifestly im- 
roper. The grades of ex- 
pansion are far higher than the terms used signify. It would be 
more correct to say that any given type of engine was a three- 
cylinder expansion, or four-cylinder expansion engine, instead of 
triple-expansion and quadruple-expansion engine. 
is leads us to remark that engines of this class present a 
complete paradox for engineers to solve. Engineers generally are 
agreed—tacitly or otherwise—that the extraordinary economy of 
these engines is due to the lessened cylinder condensation, and the 
ability to expand steam from very high to very low pressures with 
less loss than is incurred by expanding to equal ratios in one cylin- 
der; but no one has yet explained satisfactorily how this can be. In 
three and four-cylinder expansion engines there is an enormous 
increase of cylinder surface; there are very greatly enlarged ck ar- 
ances—in the high-pressure cylinder of quadruple cylinder engires 
these latter are tremendous—and there is the friction of four engires 
and their details, the leakages and wear of parts, and the dead 
weight to be carried. Yet, with all these well-known disadvantages, 
a ship can make longer —— with less coal with four engines 
than with one engine. In plain words, the more cylinders of certain 
diameters there are used in a steam engine the higher is the 
economy. This is the paradox, for it is not only contrary to good 
mechanical practice, but it is opposed to common sense; neverthe- 
less, it is a fact that triple-cylinder and quadruple-cylinder 
expansion engines are much more economical for shipowners than 
compound or single-cylinder engines. The coal bunkers my and 
their testimony comes from the court of last appeal. e may 
theorise and argue as we please, but if four engines drive a ship at 
a certain speed with less coal than one engine will, the men who pay 
for the coal wili use four engines. : 

In default of better information on the subject, we must accept 
the statement that this economy is derived, as before stated, from 
the greater efficiency of the steam by using it in four cylinders 
instead of one, but we accept it under protest. No one has ever 
tried anything like the pressures used in four-cylinder engines on a 
single cylinder, and it will be a long time before they do, for 
mechanical reasons and for professional reasons also ; noone has yet 
had the pluck to build a single-cylinder marine engine of high power 
to use steam at 1601b. per square inch. The highest that we know 
of is 90 1b. on the Hudson of the Cromwell Line, and her perform- 
ance per pound of coal is equal to the best compound engine. Until 
this is done we must regard the argument of multi-cylinder engines 
@. single-cylinder engines as not proven.—U. S. Mechanical Engineer, 








Dr. Pacer’s report to the Local Government Board on 
the general sanitary condition of Margate in relation to the con- 
tinued existence of typhoid fever in the borough was published on 
Saturday. The report, which is dated June 14th last, states that 
the population may be estimated at 18,000, living in 3067 houses, 
and in August the number of inhabitants is probably trebled. Dr. 
Page tome oy first of the water supply, which is pumped from a 
well at Tivoli—on the south-west inland boundary of the town. 
With regard to the quality of the present supply, there is, says the 
report, every reason to regard it with the gravest suspicion, With 

to the sewerage, Dr. Page sums up his conclusions by saying 
that Margate is a “‘ 1 town.” Some f entary sewerage, 
however, exists in places next the sea front. @ report concludes 
by urging the Town Council to take immediate steps to improve 
the sanitary state of the town. Counter reports have appeared. 
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THE IMPLEMENT TRIALS AT NEWCASTLE- 
ON-TYNE. 


Apart from the trial of engines, it must be admitted 
that the Society’s efforts to develope competition among 
the manufacturers of implements and machines have 
proved disappointing. A prize of £20 was offered for the 

t potato-planter, and only two firms competed. For 
the trial of potato-diggers, or raisers, to be held in the 
autumn, there are eleven entries by ten firms; but it 
remains to be seen whether all will put in an appearance 
in the trial fields. For a one-man power cream-separator, 
to be worked by hand, capable of dealing with 20 gallons 
of milk per hour, the prize of £25 was offered, and this 
brought three entries, one of which failed to appear, 
while a second was disabled by an accident. For the 
best weighing-machine for horses and cattle, the Society 
offered £25, and for a machine of the same kind for shee 
and pigs, £20. Here there was no competition at all. 
Messrs. Hart and Co., of London, whose machines have 
been used for weighing animals at the Smithfield Show 
for many years, being left in possession of the field with 
three entries. This is the more remarkable because great 
etforts have lately been made to introduce in the United 
Kingdom the system of selling stock by live weight, long 
adopted with entire satisfaction in the United States ; 
and a Bill has passed the House of Lords requiring the 





authority of every market and fair taking tolls, unless 
exempted on the ground of insignificance, to provide the 
means of weighing cattle. 

The potato-planters were tried in a field near the show- 
yard before the show was opened, and the results were not 
considered by the judges satisfactory enough to entitle 
either of the competitors to the prize. It is only fair to 
state that theexhibitors complain of theseed tuberssupplied 
to them as utterly unfit for sowing, being not only mixed, 
largeandsmall, but also very light throughage, and “grown”’ 
as well. In ordinary practice a potato-planter is not put to 
so unfavourable a test in either respect, as seed potatoes 
are always sorted for the machine, and they are sown at 
a time when the tubers have not lost weight materially. 
When potatoes of all sizes are put into a machine, irregu- 
larity in dropping is unavoidable, because if the elevating 
cups which raise the tubers to the trunks through which 





MURRAY'S RIDGE POTATO PLANTER. 


they are dropped into the furrows are big enough to carry 
one large potato each, they will carry two small ones. 
Messrs. Murray and Co., of Banff, entered six machines, 
four of which drop the seed between the ridges made by 
the plough, leaving the plough to split the ridges and 
cover the seed; while the other two split the ridges, 
deposit the seed, and cover it in one operation. The 
work of the last two was not satisfactory, as the seed 
was not deposited deeply enough. This, the makers 
contend, was owing to the field being full of grass, the 
land having been under grass till recently. On the other 
hand, the soil was very dry and powdery, and we imagine 
that on heavy land in a showery spring the difficulties to 
contend with would be much greater than they were in 
the trial field. Of the four dropping machines, one does 
one row at a time, two deal with two rows each, and one 
drops four rows. In each case the seed can be dropped 
at three distances, and one of the two-row machines will 
plant on different widths of ridges. Mr. Kyd, of Coupar 
Angus, the only competitor of Messrs. Murray, had a two- 
row planter which, like four of Murray’s machines, simply 
dropped the potatoes in the drills. This type of machine 
has been in use in Scotland, and some parts of England, 
for many years, various improvements in detail having 
been made from time to time, and on this account it 
is all the more to be regretted that the conditions of 
the trial were not more carefully and fairly arranged. 
At first sight, the splitting and covering machines 
seem the more desirable; but there is not so much 
advantage in their use as might be hastily concluded. 
Growers like to have the manure underneath the 





seed tubers, and to insure that the manure must be 

ut in the drills after the land has been ridged once. 

n using a planting-machine which simply drops the seed, 
it weal be set to work directly after the manure had 
been spread, and then the plough would split the old 
ridges to cover the seed and form new ridges. If the 
splitting and covering type of planter is used, the second 
ridging is done in front of it instead of after it, and then 
the seed cannot be covered so well, nor can the ridges be 
left as neat, as when the plough does the finishing opera- 
tion. No doubt, if a field in good order be manured on 
the flat, one ridging instead of two suttices if the planting 
and covering be done in one operation ; but the manure 
is not so well-placed as when put in the furrows, and it is 
certain in the case of farmyard manure to be brought 
more or less to the surface by a splitting and covering 
machine. Another disadvantage of this type of machine 
is that any irregularity in dropping is laden by the 
immediate covering of the seed. 

There are two a of potato raisers among the eleven 
machines entered for trial in the autumn. The first is 
the old potato-raising plough, with prongs behind the 
share. The only novelty in this form of raiser is a plough 
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MESSRS. 


entered by Mr. Gregory, of Westoe, South Shields, with 
a broad steel share and body, and two sets of raising 
prongs, one behind the other, either being removable if not 
required. Mr. Elder, of Berwick-on-Tweed, shows a plough 
of this type with one set of prongs. Messrs. Cooke and 
Sons, of Lincoln, have a plough which, by the substitu- 
tion of different bodies and fittings, may be used as a 
ridging or general purpose plough or as a potato raiser ; 
but they thought proper to keep the raising attachment 
hidden from public inspection, although, as it is entered 
for trial, it ought to have been exhibited in the show- 


== 


yard. Messrs. Lankaster and Co., of London, exhibited an 
American plough for raising potatoes, which has no 
notable feature about it. 

Of thediggers, all but one have a wide steel blade-shaped 
share to go under the potatoes and lift them, and this is 
followed by revolving prongs which detach the tubers | 
from the soil and spread them on the surface, while in 
some cases there is a shield, fixed or revolving, which 
keeps the potatoes from rolling about. Messrs. Powell 
Brothers and Whittaker, of Wrexham, exhibited the most 
elaborately-arranged of these machines. The revolving 
wheel is cone-shaped, the forks being set at an angle, so , 
as to work under the ridge and avoid covering the tubers. 
A light wooden revolving wheel or cratch is fixed behind | 
the forks, to keep the potatoes from spreading, and to 
sift the soil, which can pass through the spokes, from the 
tubers. This wheel is caused to revolve gently by the | 
soil striking against it, and by this means the potatoes, it | 
is claimed, are kept from being bruised. The gearing is 
entirely enclosed, the speed being gained by spur and 
bevel-wheels, and the fork spindle is raised above the 
main axle so as to give the revolving forks the proper 
angle. The bevel-wheel has a bearing on each side to 
insure level running. The machine is fitted with a pole | 
to prevent it from running askew and cutting through the | 
potatoes, as one drawn by whippletrees may do if the horses | 
swerve. A seat for the driver is attached tothe pole, and | 
the lever by which the depth of the digger can regu- | 


lated is well within his reach, as well as the arrangement | 
for putting it in and out of gear. Messrs. Penny and Co., | 


PENNY AND CO.’S§ POTATO DIGGER. 


MESSRS. POWELL BROTHERS’ POTATO DIGGER. 


of Lincoln, have entered for trial a digger similar in 
character to that just described; but the horses are 
attached to whippletrees instead of to a pole; the spliced 
shield or cratch, to keep the tubers from spreading, is fixed 
instead of revolving, and rectangular in shape, while the 
share resembles an ordinary ploughshare; whereas, the 
other machines of this type have a curved blade more like 
a large and strong turnip-hoe. In this last respect Messrs, 
Penny’s machine seems to have the advantage, as the 
share is well-adapted to pulverise the soil and raise the 
tubers towards the revolving prongs. Messrs, Allan and 
Co., Dunkeld; Elder, Berwick-on-Tweed ; Jack and Sons, 
Maybole; Kyd, Couper Angus; and Thompson, Berwick- 
on-Tweed, have entered diggers similar to those described 
except in weight and various minor details. 

The only hand-power cream se tor tried was the 
Laval, exhibited by the Dairy Supply Company of London, 
and described and illustrated in Tux Enainerer of April 
22nd. Since that date the machine has won the gold 
medal of the Bath and West of England Society, it being 
the only separator to compete at the Dorchester show of 
that association. It was then worked without much diffi- 
culty for an hour without stopping, by a rather small 
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man, a Swede, and the analysis of the separated milk was 
very satisfactory. When tested last week at Newcastle, 
the Swede was again the operator; but there was not 
enough milk for more than a run of forty minutes, instead 
of the full hour arranged for. It ap that the milk 
used had begun to turn sour, so that the separation could 
not be effectively done, as sour milk clogs a separator. 
Consequently the analysis of the separated milk was not 
at all satisfactory, and is not to be published, the judges 
practically admitting that they were to blame in not 
seeing that milk fresh from the cow was supplied for the 


use of the machine. At Dorchester, where this separator 
was thoroughly and repeatedly tested, there was only 
0°14 per cent. of fat left in the separated milk, a remark- 
ably satisfactory result. The judges, satisfied that the 
working of the machine was well within the power of one 
man, and knowing that the unsatisfactory analysis was 
not the fault of the separator, awarded to the Dairy 
Supply Company the prize of £25. The machine, we 
should have mentioned, is supposed to separate 25 gallons 
of milk per hour,and it dealt with 23 gallons at Dorchester. 
A larger machine, to separate 35 gallons an hour, was 
tested, though its price is beyond the limit named in the 
conditions of competition. 1t has the separating cylinder 
horizontally placed, instead of vertically, as in the case of 
the smaller and al] other separators. It has been declared 
by some people who have tried both machines that it is 
easier to work than the smaller one, but the judges pro- 
nounced it beyond the power of one man to turn for an 
hour at a stretch. 

The Aylesbury Dairy Company had a hand-power 
separator of Danish manufacture on the ground, but it was 


| not submitted to trial, because it had been injured 


by a spanner having somehow got into the cylinder when it 
was being privately tried, and the balance had not been 
perfect in repairing. This machine, a cut of which we may 
give, is strikingly like the Laval in construction, differin 

chiefly in the larger size of the separating cylinder, which 
therefore requires less rapid revolution to effect its 
purpose. This separator consists of a flat drum fixed to a 
vertical spindle driven by a system of cogged wheels and 
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belt, one turn of the winch handle producing 100 on the 
drum spindle. The last wheel in the gearing, which is 
mounted loose on a rocker arm, carries the belt from the 
spindle and the pinion wheel, into which gears the second 
cog wheel. This pinion wheel is driven by means of a 
vertical shaft and bevel wheels connected with the handle, 
the speed en op twenty-six to thirty turns a minute. 
Owing to the belt pulley being mounted on a loose arm, 
when power is applied to its pinion by means of the 
cog wheel, it tends to rotate round the same, and thus 








slipping of the belt is prevented ; and another advantage 
obtained is that the winch handle and gearing do not 
rotate unless power is applied. The drum, which is 
stamped from sheet steel ;’,in. thick, is flat, 12in. in dia- 
meter and 3in. high, with an aperture of 6in. in the top. 
The internal fittings of the drum comprise a vane to 
carry the milk round, and the skim milk exit, a com- 
bination of two tubes and valve, which is regulated tc 
pass the correct amount of skim milk for the speed at 
which the drum runs. The cream is removed by means 
of a tube projecting from the external casing and reach 
ing into the drum, the tube being provided with a steel 
nipple. Ata speed of 3000 this machine extracts the fat 
from twenty gallons of milk in an hour. 

There is nothing new in the well-tried machines for 


centre in these machine works in a cup of oil, to pro- 
tect it from rust. The levers DD are fitted with 
hardened steel centres. The long lever passes through 
the neck S of the frame, and—see section, lig. 1—lies in 
a recessed hook R, Fig. 1, attached to the rod I, 
Fig. 4, which passes down the pillar P, connecting 
the long lever with the steelyard or beam when the 
machine is in gear. The two levers DD are coupled 
together in the centre, as shown, with a sling or strap, a 

















HART'S WEIGHING MACHINE STANDARD, FIG. 4 


fessrs. Hart and Co. Their machines are self-indi- 
cating and have no loose weights; the frames have solid 
bottoms cast on to exclude damp, and all centres work in 
cups of oil. We give a drawing of the machine of 
medium size for weighing cattle and horses up to 21 ewt. 
The pen is of forged wrought iron, and has a gate at 
either end to facilitate the entrance and exit of animals, 
The front of the pen and the gates can be removed when 
the machine is required for ordinary farm produce, and 
the balance of the machine is not affected. e machine 
can be mounted on wheels, stand on the ground or floor, 
or be sunk either wholly or partially. e steelyard is 
automatically unhooked when the machine is thrown out 
of gear, and may be taken out for safety and to preserve 
it from rust. The other entries consist of a smaller 
machine, for sheep and pigs, weighing up to 6} ewt., and 
a larger one which weighs up to 3 tons, This last 
machine is so arranged that the pen can be entirely 
removed in order to weigh carts. The judges awarded 
the prize of £25 to the machine for weighing cattle and 
horses, and £20 to the smaller machine for sheep and pigs. 
In these machines, to the makers of which were awarded 
the two prizes, of £20 for the best machine for weighing 
sheep, pigs, calves, and £25 for the best machine for 
weighing cattle and horses, the frame A, Fig. 2, has 
a solid bottom cast in, to exclude damp. The four 
corner blocks B are drilled to receive the hardened 
steel V blocks for the main centres of the levers 
to rest in. They also form stops for the platform 
to rest-on when the machine is out of gear, and receptacles 
‘for oil, as one of the advantages claimed is that every 


veins live stock and farm produce generally, entered 
by } 








pillar P—Fig. 3. 


by the action of the relieving apparatus. 


pillar. 
elongated opening in it at F, in ‘Which the end of the 
steelyard oscillates when at a balance, the top or bottom 
of which control it when it is out of balance, and the 
bottom of which forms a rest for it when the machine is 
thrown out of gear. 
formed in it for the striker lever L to lie in when the | 
| machine is in gear. Its form also is such as to act asa| H is a centre which rests in the notches, and 


steel block or universal joint being interposed, to give 
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HART'S PRIZE CATTLE WEIGHING MACHINE. 


freedom of motion, Cn cach of the four fulcrum centres 
of the levers DD is placed a universal joint, on which 
hang the four straps or slings Z which support the two 
swing bars O, which pass through them and have cups 
formed in their ends to receive the feet of the platform M, 
which can thus move freely in either direction without 
causing any grinding or wearing action on the centres 
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guide to the strike lever L in throwing the machine into 
and out of gear. This lever works in a swivel rest in the 
pillar, as shown. The end of the lever farthest from the 


| gvard-plate works in a loop in the pillar rod I. When 


the machine is out of gear the lever L is in the upright or 
dotted position. The action of bringing it down in front 
of the guard-plate K, passing it under the front of the 
latter, and up into the rest in it; furnishes—by its form— 
the necessary motion to its other end to raise the levers 
DD, by means of the pil'ar rod I, passing the hooked 











upper end of the rod I up behind the shackle W, then 
moving it forward and attaching it to it, thus throwing 
the machine into gear, the end of the lever J finally 
remaining free in the loop of the rod I, not touching any- 
thing. The reverse action of moving the strike lever from 
the horizontal to the dotted position detaches the rod I 
from the shackle W, and lowers the levers to the bottom 
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DETAILS OF HART'S SELF-INDICATING WEIGHING MACHINE. 


This performs several functions. It has an 


The guard plate K has also a rest 


—the levers always remaining stationary when the | of the frame, and the platform on to the stops B in the 
machine is in gear. The fulcrum centres of the | corners of it. No centres in the machine can then be 
steelyard rest’ in two steel V blocks fitted in the | affected by any amount of weight placed on the platform, 
On the back centres of the steel- | and traffic may be 
yard hangs a double hook or shackle W—Fig. 4— | 
to which the hooked upper end of the pillar-rod I | entirely disconnected from the remainder of the machine, 
is attached when the machine is thrown into gear, and | may be taken out, if required, and put in a place of safety. 
from which it is detached when it is thrown out of gear | The arrangement of the steelyard is shown in the plan of 
A guard | one of 21 cwt. capacity, which we illustrate. loc 
plate K—Fig. 3—is fitted to the end of the arm of the | weights whatever are used. There are two — 
weights, the one representing cwts., the other qrs. an 

Ibs., or any other weight desired. When both weights 
are at zero, the steelyard balances with an oscillation 
similar to that of a beam scale. 
notches cut in the steelyard. 

Ibs., and all the figures, are engraved on a zinc plate, and 
will therefore not rust. 


taken over it, if fixed in the floor, 


without any injury to them. The steelyard being now 


No loose 


The ecwt. divisions are 
The divisions for qrs. and 


On the front of the large weight 
forms the 
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indicator to show the weight. This weight has two 
handles, as shown, the one fixed, the other hinged, and 
having a cranked end carrying a roller, which runs 
along a groove in the steelyard. Pressing the handles 
together brings the roller on to this groove, and lifts 
the front of the weight until the indicating centre 
is lifted clear of the notch, and the weight can be moved 
easily along the steelyard without wearing the notches, it 
being supported by and running on the roller, E—Fig. 
3—is a tare weight, moved by a screw, actuated by the 
button-head e, to balance dirt on the platform, &c. To 
ascertain the weight of a load on wo tform, the large 
weight is moved along the steely: into the nearest 
notch short of the correct weight. The small weight is 
then moved along it until an exact balance is obtained. 
The weight of the load on the platform is now indicated 
in figures on a plainly engraved scale by the positions of 
the two sliding weights. For instance, in the plan of 
steelyard now given the positions of the sliding weights 
indicate that the weight of goods is 7 ewt. 3 qrs. 10 lb. 
Among the advantages of this system of sliding eg 
never removed from the steelyard, are the follow- 
ing:—It is almost impossible to make a mistake in 
reading off the weight after weighing. The weights, 
never being removed, cannot be lost or mixed with 
those of other machines, nor can they become heavier 
through picking up dirt or sticky matter from ob- 
jects on which they may be placed, nor lighter 
through getting wet and rusting. Any increase or 
decrease here is magnified about 100 times on the plat- 
form, consequently in the weight of the goods. One 
ieaneetanh eibeaanan is this: in the ordinary weighing- 
machines with loose weights, the steelyard or beam 
balances at zero, without any weights on it. Therefore if 
the weights have been tampered with, or have become 
heavier or lighter from any cause, or if they have become 
mixed with those of other machines, there is no means of 
detecting it, and a serious mistake may occur; but with 
this system the weights form part of the balance of the 
steelyard at zero, so in case of any alteration in their 
weight through tampering or from any cause, the machine, 
through the leverage, would be thrown out of balance so 
much at zero that it ought to be detected. We give an 
engraving of a machine for weighing carts and cattle, 
exhibited by Messrs. David Hart and Co., at the Royal 
Agricultural Society’s Show at Newcastle last week. The 
cattle-pen is, by a simple arrangement, made removable 
without destroying the balance of the machine, which can 
then be used for weighing carts, or for any other purpose. 
The pen is put on the platform or removed almost 
instantly, there being only four nuts to screw up or 
unscrew. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions a, our 
Correspondents. } 


THE CLARK PROCESS FOR LONDON. 


Srr,—Your article of the lst July, entitled, ‘‘ The Clark Process 
for Bristol,” suggests how desirable it would be if London water, 
and especially the hard water supplied by the Kent Water Company, 
were subjected to the softening process. In view of the possible 
approaching dissolution of the existing London water companies, 
and the taking over of the waterworks by a central authority, it 
becomes desirable to arouse public opinion to a proper sense of the 
importance of securing soft water for don. The time for 
insisting on the softening of London water will come when the 
central authority takes over the water companies. 

There can be no doubt that for general domestic purposes hard 
water is greatly inferior to soft water, and it is to “ hoped that 
pressure will be put on the Government to ensure that the great 
change in the ownership of the waterworks shall be accompanied 
by the adoption of the Clark rocess. W. J. Cooper. 

7, Westminster-chambers, S.W., July 14th. 








STEAM ENGINE ECONOMIES. 


Sir,—Allow me to call attention to what appears to be an error 
of calculation in your article on the above subject— THE ENGINEER, 
July Ist—that might seriously mislead sanguine inventors. The 
1155 — 905 = 250 units of heat saved per pound of feed-water by 
heating the same to 300 deg. cannot be computed in per cent. of 
the 1155 units required with cold feed, and as a net saving on the 
total fuel, as a large part of the latter goes, by your own demon- 
stration, towards heating the fuel itself and the air for combustion, 
and a part is lost altogether by irradiation, &c. I would 
calculate the gain to be derived from heating the feed-water as 
follows—in per cent. of the total fuel used with cold feed :— 

Take the consumption of coal per horse per hour at 3 lb., and 
that of feed-water at 8 lb. per lb. of coal = 24 lb. per horse per 
hour. As shown by your article, 250 units per lb. of water are 
saved by heating the feed to 300 deg., ¢.¢., for 24 lb. of feed-water 
per horse per hour 6000 units. The 3 lb. of ceal burnt develope 


42,000 units, and 6 end = 14°286 per cent. is the saving in fuel 
to be effected by heating the feed from 50 deg. to 300 deg. 

If the heating of the feed be effected by the escaping products 
of combustion, the abstraction of 6000 units of heat from each 
54 lb. of air required per horse per hour would no doubt seriously 
impair the draught of the chimney. H. LEUPOLD. 

rindisi, July 13th. 


Sir,—Your article in THE ENGINEER of July Ist, on “Steam 
Engine Economies,” opens up the question in such a way as must 
convince steam users generally that they have not arrived at the 
state which justifies any in saying they possess the best possible 
arrangements in their engines and boilers for economical working. 
Some time ago P pe: honoured me by a reference to my patent 
furnace bars, and as the circumstances which led to the develop- 
ment of the idea may be of interest, I would venture to detail 
them, especially as the conditions under which the bars were first 
tried are common to many steam boilers. 

Several of my clients—chiefly millowners—were very much pressed 
for steam and troubled by the smoke, but having been previously in- 
duced to try numberless patent furnaces, without obtaining relief, it 
was with the greatest difficulty I persuaded them tothink the remedy 
could be found inanewarrangementof furnace bars. Hollow barshad 
been tried, and these answered for the smoke, butas they “‘ saved” 
so much fuel that it was impossible to raise sufficient steam—the 
air being necessarily so much reduced that enough coal could 
not consumed in the grate for the p they were 
abandened. Heating the air was tried, but without the means of 
producing a forced draught, this was useless, the air being rarefied 
to such a degree that little more than half the usual amount passed 
through the furnace ; and though the economy was manifest when 
comparing the water evaporated per Ib. of coal consumed, the 








results were unsatisfactory, inasmuch as the lack of steam rendered 
a sto inevitable. 

With common bars which would maintain steam the smoke could 
be overcome by opening the furnace door slightly, but this also had 
the effect of reducing the pressure of steam, aud therefore demon- 
strated that the admission of cold air to the flame in the furnace, 
although combination with the free carbon in the flame took place, 
left the resulting temperature lower than before. It is one thing 
for free carbon to combine with the air pure and simple—or the 
oxygen of it—and quite another thing when the same carbon is 
intermixed, say, with one hundred times its weight of carbonic 
anhydride, nitrogen, and steam. A burning candle will illustrate the 
first, and the ‘“‘ human furnace” more imperfectly the latter. Com- 
bustion does not necessarily imply a large increase in temperature, 
hence the difficulty with the smoke, or rather the economical 
consumptien of it. Contemplating these facts forced me to the 
conclusion that a combination of the characteristic features of the 
two classes of furnaces would be the most likely to succeed, and on 
putting this combination into practice, both on land and at sea, 
the results have far exceeded my most sanguine expectations. I 
do not mean to suggest that my plan should be adopted in prefer- 
ence to the one so strikingly outlined by you, but merely to 
indicate a stepping-stone in the river of Be Bn and doubt, which 
it would be to the interest of many to cross, 


Kettering, July 13th. Cuas. WHITFIELD, 


THE NEWCASTLE ENGINE TRIALS, 

Sir,—In spite of repeated contradiction, it has been so per- 
sistently asserted during the past week that Messrs. Richard vel 
rett and Sons were partly responsible fur the design of the engine 
I exhibited at Newcastle, that in justice to their reputation I beg 
for a little of your valuable space to state as distinctly and unre- 
servedly as possible that from beginning to end outer Messrs, 
Garrett nor any one else had anything to do with designing my 


engine. 

The facts are:—The latter end of last year I wanted for a par- 
ticular district a very light and narrow traction engine, and having 
had for some years a most satisfactory experience of Messrs. Gar- 
rett’s —ee fire-boxes, I determined to use one for the engine 
I intended building, and on the first day of iast Smithfield Show I 
arranged with them to make a boiler for me on their principle to 
my dimensions. Some time afterwards, when I had completed the 
main features of the design and decided upon entering for trial at 
Newcastle, I further arranged with them to do part of the engine 
work to my drawings and under my own personal superintendence. 

When Mr. Garrett knew that I contemplated entering for trial 
he strongly urged me not to do so, and gave-reasons which, I must 
admit, events have proved to be entirely accurate. However, I 
preferred to take my own course, and entered my engine for trial 
some time before a certain memorial was made public. It is only 
fair to Mr. Garrett to add that when he saw the drawings for my 
cylinders he was good enough to advise me that the proportions of 
areas and the capacity of receiver were not such as oat give the 
best results; but being desirous of working in an ordinary way at 
a pressure not exceeding 100 lb., in order to meet the views of my 
customer I retained the sizes I originally decided upon, and the 
trial run has proved that an extremely light and simple engine can 
be made, which for a farmer's use is economical enough in coal 
consumption for all practical purposes, economy in first outlay 
samme being a far more important consideration than a few 


coal 

I think I have now made Messrs. Garrett's position in relation 
to my engine perfectly clear, and trust that some persons who 
appear to have a motive for disparaging the Leiston firm will now 
confine their attentions to their own business. I will only add a 
few words of personal explanation. It may be objected that as 
the whole of the engine was not manufactured at these works I 
was not right in entering as ‘‘Manufactured by exhibitor.” 
Before making the entry I communicated with the secretary of the 
Royal Agricultural Society of England, and was informed that if 
the engine was built under my superintendence it was quite in 
order to enter as I did. THomaAsS CooPER. 

St. Andrew's Works, Ryburgh, Norfolk. 





RAIL JOINTS, 


Str,—The fact that I am not a railway engineer by profession 
must be my excuse for asking, with your permission, the two fol- 
lowing, perhaps simple, questions relating to railway construction, 
viz., why is it the almost universal practice in England to place 
the joints of the two rails of a line of railway opposite one another, 
and why are the rails almost always keyed on the outside ? 

With regard to the first point, travelling would be much 
smoother and easier, and there would be a very great diminution 
of the rhythmical bumping so unpleasantly observable, especial! 
at low were the joints of the two rails to alternate with 
each other, so that both wheels of a pair should not pass over 
joints at the same instant. I can think of no good reason for the 
present practice, as it would cost no more to arrange the joints in 
the way referred to. It is true that the sleepers are sometimes 
spaced a little closer where the joints occur, but this would pro- 
bably no longer be necessary were the joints of the rails to alter- 
nate. It may be objected that an alternate arrangement of the 
joints would cause lateral oscillation of the carriages, but that this 
is not an insuperable objection is evidenced by the fact that some 
pe of the North London Railway and some fend railways are, 

believe, laid so that the rail joints alternate. 

With regard to the second point, keying the rails on the outside, 
it is evident that should the keys fall out by shrinkage in hot 
weather, the rails would be liable to spread under a train, whereas 
this could not occur were the rails keyed on the inside. Another 
incidental advantage is the facility for examination, as the ballast 
is usually lower between the rails, and a man walking between 
them can see the keys of both rails at once. It may be said that 
keying on the outside gives greater elasticity, but I believe the 
Midland Railway is laid in that way, and I notice that on the 
duplicate line of the Great Western, near Paddington, certain 
sections are keyed on the outside and certain other on the inside, 
presumably as an experiment, and I do not know that there is any 
perceptible difference in travelling over these differently laid parts 
of the line. A. M. CLaRK, 

53, Chancery-lane, London, July 17th. 








EDUCATION OF ENGINEERS. 


Sir,—Even if a coaching accident did not at present forbid much 
use of my right hand, I should doubt the propriety of adding more 
words just now to em thinkers over a difficult problem, on 
the grounds by “Via Media”—ENnorInekR, p. 56, July 15th. 
Surely ‘‘ Via Media” will admit ‘‘ vague words and letters of an 
enigmatical nature” are sometimes hung up on the peg of contro- 
versy to fructify, or does he think all new discoveries are thrust on 
an astonished world without centuries of talk? ‘‘ Via Media's” 
argument puts him in one dilemma out of three. If ‘‘ Via Media” 
be of the latter opinion, it might it for why he imagines I am 
fishing for the ring which college professors have lost and cannot 
re-find, or that I wish to convince him that he is labouring under a 
mistake which exists not on the other side of the cloudy pillar, or 
that my motives are only concerned about the hiatus in the dividing 
line between darkness and light ; whereas, I hold with most others 
that railway directors and steamship owners ought to understand 
their own business sufficiently not to require inventors or practical 
mechanicians to push goods, like German manufacturing firms, at 
any — but, on the contrary, both corporations, with the assistance 
of the Board of Trade, should be in a position not only to please 
the shareholders, but also their customers the public., As an 
example, it seems by no means improbable a few years’ warfare at 
sea would upset all present notions about warships, and recall to 








mind lessons learned in a sterner school, and facts which at present 
would seem to be nearly forgotten alike in ree controvers: 
and untried and seemingly untriable specialities connected wit! 
bird flight, whether of the pelican, bat, or humming bird moth 





order of naval architecture. Stow Coacu, 
July 18th. 
TORPEDO BOAT CASUALTIES. 
Sir,—M 


friend, Mr. McDougall, manager of the Boiler Insur 
ance and Steam Power Company, has called my attention to an 
extract from a leader on the above subject in one of your contem- 
poraries, In endeavouring to account for the disappearance of 
the water from the boiler of No. 47 boat, your contemporar 
says:—‘‘ Very little is known of the action of steam of a muc 
higher temperature than that due to the aye ge pressure 
normal to saturated steam. It is possible that the component 
gases may become dissociated, and in such acasc . . . they 
would escape into the atmosphere, never returning to the aqueous 
condition.’ 

As this is a renovation of an old and useless theory of boiler 
explosions, it is worth while perhaps once more to show the fallac 
of that theory. This matter is not by any means the mystery which 
the above quotation would lead one to believe. It is well known 
that water or steam cannot be dissociated by the highest tempera- 
ture of our blast furnaces, because the heat produced by the com- 
bination of oxygen and hydrogen to form water is much higher, 
co. uently it would require at least an equally intense heat to 
dissociate it. In other words, if it be assumed that the steam 
were dissociated into its Pp t el ts, every ist knows 
that a red heat would ignite them, and make them combine with 
explosive violence to produce water, Any of your readers who wish 
to convince themselves of the accuracy of this, may do so by per- 
forming the following simple experiment, which I carried out in 
Mr. McDougall’s presence. I put a coil of iron tube, jin. interna 
diameter, into a furnace, with the lower end of the tube dipping 
into a trough of water. The coil was heated to whiteness, and 
steam was through it. A large inverted test tube, filled 
with water, was held over the outlet, and a certain amount of gas 
was soon collected in it. On bringing a lighted taper in contact with 
this gas, it was found to burn slowly away, with the characteristic 
blue flame of hydrogen. It is needless to say that had it been a mix- 
tureof oxygen and hydrogen produced by dissociation, this mixture of 
these gases would have Capieded violently. The tube was after- 
wards cut to show a section of it, and there was found on the inside 
a black coating of the magnetic oxide of iron. The steam was decom- 
posed by the white-hot iron, the oxygen going to the iron to form the 
oxide, and liberating the hydrogen which we collected in the tube. 
Asa grain of water will produce upwards of 1000 grains measure of 
hyd n, the quantity of hydrogen we collected was quite inap- 
preciable compared with the quantity of steam passed through the 
white-hot tube, and it was all accounted for by the incrustation of 
black oxide of iron which we found in the tube. 

I understand that no appreciable scale of black oxide of iron was 
found on the tubes or furnace of the boiler to which the accident 
happened, and juently the temperature could not have been 
sufficiently high, or the time of the exposure of the plate and tubes 
to the fire was not sufficient to decompose any appreciable quantity 
of water in the manner above described. _ It is therefore impossible 
that a sufficiently high temperature to dissociate the water could 
have been obtained. 

Witt1aM Tromsoy, F.R.S. Ed., F.LC., F.C.S., &e. 

Royal Institution Laboratory, Manchester, July 19th. 











PORTLAND CEMENT CONCRETE. 

Srr,—‘‘ Our confidence in this material we must admit to have 
been rudely shaken of late.” These words, in your able article 
to-day, will be echoed by many readers, who, perhaps like myself, 
will hope that your reference to the failures of concrete works may 
lead to the true causes being ascertained and published. 

Will you allow me to suggest—(1) That too many authorities 
have demanded that the assumed excellence of Portland cement 
shall be measured only by its ascertained tensile strength, 500 Ib. 
and more per square inch being frequently insisted upon. 
&} That suc rater excellence is only obtainable by adulteration. 

3) That this adulteration—excess of lime, or whatever it may be— 

is acted upon by moisture after the cement is set, and produces 
disintegration. (4) That, varying with the character of the in- 
gredients, a certain proportionate and moderate quantity of cement 
will, if well mixed, thoroughly bed every particle of the material 
with which the concrete is to be made. Any greater amount of 
cement is not only wasted, but increases risk of failure. (5) That 
pure, properly made and weathered Portland cement, having its 
natural tensile st , is after all a material as thoroughly trust- 
worthy as it is useful. 

May I add, in reference to the paragraph ve Mr. Houda’s con- 
crete work under water, that Mr. T: el, of Great Yarmouth, 
effectually used a sort of big trouser-leg of canvas for the same 
pu ? The foot end of the leg was first closed bya cord having 
a slip knot, the leg filled with concrete, and lowe to touch the 
bottom ; the knot was then let go, and the deposit made, This 
seems a more handy thing than the iron box. 


Millwall Docks, E., July 15th. F, E, DuckHam, 





INJECTORS FOR PORTABLE ENGINES, 

Sir,—While so many injectors are now before the public, if 
merely as a result of natural selection, we trust it may interest 
your readers to learn that at the Royal Agricultural Show at New- 
castle last week the only injectors at work on agricultural engines 
were the “Influx” injectors of our make. They were fitted, 
amongst others, by Messrs. Burrell, Sons, and Co., and in one case 
this injector was the only means of feed on a portable engine. 

OLDEN AND BROOKE, Limited. 


Geo, F. Hooper. 
St. Simon's Works, Salford, July 19th. 








Exectric Licut rv, Gas ror GLAscow Pusiic BuILDINGs, — A 
report on the lighting of the Glasgow City Hall and bazaar, which 
are adjacent to each other, and of the new municipal buildings in 
George-square, which is some little distance away, came up for 
approval in the Town Council on the 14th inst. The committee 
having charge of the matter had received the report of Mr. W. A. 
Bryson, electrical engineer, which recommended that the City Hall 
and bazaar should be lighted by two circuits, on the series system, 
of 13-15 arc lamps on each, driven by two small engines. He 
estimated the cost of generating plant for the City Hall and bazaar 
installation at £1800. As regards the municipal buildings, Mr. 
Bryson assumed that the power required was to be obtained from 
engines and boilers pl: either at the bazaar or some other site 
away from the buildings, and recommended that the arc system 
should to a large extent be adopted except in the smaller rooms 
and corridors, when incandescent lamps would be necessary. The 
committee were of opinion that the incandescent system should be 
adopted, except as regards the quadrangle, and that accommo- 
dation should be found for the necessary generating plant on 
property adjacent to the buildings, and not at the bazaar. m- 
menting on the entire separation of the installation for the 
municipal buildings from that of the City Hall and bazaar, which 
was a departure from the original intention, some members took 
exception to the matter being proceeded with until after further 
consideration. In the opinion of some, gas lighting had been so 
much improved of late that before coming to any decision on the 
matter it would be advisable to consider whether it would not be 
better to adopt some of those nerative burners which, as 
well as lighting efficiently and economically, acted also as venti- 
a ive ol e committee agreed to take the matter back for con- 

eration, 
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APPARATUS FOR HEATING, SETTING, AND 
REMOVING TIRES. 


Mr. T. W. Gentry, master mechanic, and Mr. George W. 
O’Brien, general foreman, shops of the Richmond and Danville 
Railroad Company, have recently been granted a patent on an 
‘“ Apparatus for Heating, Setting, and Removing Tires,” and 
arrangements have been made with Messrs. Pedrick and Ager 

roprietors of L. B, Flanders’ Machine Works, Philadelphia, Pa., 
[ its manufacture and sale. It can arranged either as a 
stationary or portable Ya wee The cut shows general arrangement 
of the latter. The old process requires the wheels to be taken 
from under the engine and then run out to some safe place, where 
fires are built around them until they are hot enough to come off. 
This injures the paint and finish of the centre, consumes much 
valuable time, and requires a force of men, except where city 
gas can be introduced, and when this is possible, it is very slow, 
costly, and unreliable ; and in order to get sufficient pressure, not 
less than a 3in, pipe can be used, and then very little or no blast 
can be applied. e jets burn slowly and irregularly, and the con- 





had cooled off, the new tires were nearly ready to be applied. 
We had a suitable frame or heavy trestle, with a running hook and 
lever, which was placed in position in front of the wheel on which 
the new tire was to be placed ; the tire was suspended in this, and 
the gas pipe arranged on it, and tires expanded and set in place 
on wheel centres on an ave! of less than twenty minutes each ; 
or, in other words, the old tires were removed from six 
wheels and the six new tires put on, and the engine that 
came in in the morning to get an entire set of new tires, 
was ready for service that same evening. We consumed, in 
all, about nine hours time, and employed one machinist and six 
labourers in the gang. I wish to add, however, that the tires had 
only one light cut taken through them, and that I did not take 
into consideration the men who bore the tires, as this would have 
had to be done, no matter how tires were — This was our 
first attempt at removing and replacing whole sets of tires without 
removing the wheels from the engine, and we desired to show that it 
could be done successfully and with great economy. We measured 
the oil consumed during the whole operation, and it averaged 
about half a gallon to an old tire, or three gallons for the six old 











GAS APPARATUS FOR REMOVING TIRES. 


sumption of gas is very heavy. The inventors have a patent on 
the hoop or prongs without jets or burners, and cover the 
heating by gas, ith this apparatus and system of doing the 
work less than one-tenth of the time is consumed, a great saving in 
labour effected, and the wheel centres are not injured in any way. 
In case of a loose tire, it is not necessary to take down the con- 
nections. In taking off or putting on new tires, the connections are 
taken down. In all cases the engine is jacked up so that the 
wheels will clear the rails about 2}in. to allow the burning hoop to 
be placed around the tire. This hoop is not a continuous ring of 
pipe ; the ends are plugged up and are left a little space apart, so 
that they can be placed on the wheels while the connections remain 
on them. One of the main features is the generator, in which are 
four retorts, which are heated by fire of coke, coal, or wood. Into 
one of these retorts oil is fed through a very small opening and 
needle-point valve. This generates gas, whic s into another 
retort. The other two retorts are for heating the air that is used 
with the gas, workings of which will be explained later on. 

In close proximity is a tank containing about ten gallons of 
common kerosine oil, and at any desired place is an air compressor 
that supplies air to the device. A very convenient arrangement is 
an air-brake pump, used for testing brakes, &c. Attachments are 
made to this oil tank, on top, so that an equal air-pressure is on the 
oil that is operating on any part of the plant. This is controlled 
by a valve at the will of the operator. A larger connection is made 
with the two air retorts in the generator, so that the air and gas 
are about the same temperature and are propelled by the same 
force pa 4 the generator. From the generator to the burning 
hoop is made a connection through pipes of which the flows, 
and in a fitting with an injector Sank the air mingles with the gas 
and forces both through the burning hoop that has been placed 
around the wheel. On the inner side of this hoop small holes are 
made, about ljin. apart. This hoop is held off from the tire about 
lin. by small studs placed in hoop. After the furnace has been 
fired up and retorts are hot, air is admitted to them; also the oil 
through the needle-point valve, and in a few seconds gas can be 
admitted into the burning hoop and fired. The amount of flame is 
regulated by the needle-point valve, and when tire is hot enough, 
shut off valve, the flame stops and the generator also. The gas is 
made only as fast as used, and is under absolute control. There is 
no waste and no danger. The points of pressure all have gauges 
and can be seen by operator. e flame that strikes the tire is a 
blue one and intensely hot, penetrating the tire very quickly. By 
placing generator out of doors, along a wall or any convenient 
place, no more danger need be apprebended than from an ordinary 
stove. The oil tank, manipulating valves, gauges, &c., are inside, 
close by the track that engine is run in on. 

From a private letter from Mr. Gentry to the manufacturers, we 
make the following extract: ‘‘The Richmond and Danville Railway 
Company have, on their western North Carolina division, a number 
of ten-wheel freight engines, whose general condition is very good, 
with the —— of their tires, Driver brakes having been 
wo to all of them when last overhauled, their tires, which were 
about getting their last re-turning or truing-up at that time, have 
all proved too thin to stand; the friction and the heat thus gene- 
rated have loosened up all of their tires. We find ourselves com- 
pelled to give all of these engines new tires, while the running gear 
and machinery is in first-rate order, and does not need coming 
down or being worked upon. It occurred to us that it would be 
an excellent opportunity to give our gas tire heater a trial, so 
the new tires were ordered and specified to be of uniform outside 
diameters and free of flats, &c., with a view of being run without 
turning off on outsides. They came to hand, and we found them 
very nearly perfect, and as soon as the first engine arrived for her 
new tires, we chucked two tires on each of our double driving- 
wheel lathes, and while tires were being bored out to fit wheel 
centres, we sli ped off connecting rods, wheel covers, and driver 
brake clogs or heads—nothing else was removed —jacked up engine 
until wheels swung over rails just enough to allow flange of new 
tires to slip over top of rail, and in from ten to fifteen minutes each 
we dropped off the old tires, and, by the time the wheel centres 


| tires, and little more than three quarts for each new tire, or say, 
| about five gallons for the six new tires, making in all eight gallons 
| at 8 cents per gallon, making 64 cents for fuel. It is ible that 
| a little more oil would have been consumed had the old tires been 
| very tight, but it is safe to say that 1 dol. worth of kerosine oil will 
| remove and replace six tires, no matter how tight they are. I 

might add that we find our apparatus so very convenient and 
{ cheap that it is now doing all the work connected with tire heating, 
} setting, removing, shimmering, and replacing, and makes a hitherto 
| disagreeable and uncomfortable job a picnic for the boys, being all 

indoors and under perfect and easy control, and we can do any kind 
| of work connected with tires, either under the engine or out on the 
| floor.” —The Age of Steel. 








THE SOCIETY OF ENGINEERS. 


THE Society of Engineers visited, in the course of one of their 
| summer excursions on Wednesday, the 13th inst., the works of 
Messrs. Maudslay, Sons, and Field, Lambeth, and the City of 
London and Southwark Subway. Professor Henry Robinson, Presi- 
dent; Mr. A. T. Walmisley, Vice-President; Messrs. Arthur 
Rigg, Henry Adams, and W. Newby Colam, members of Council ; 
Messrs. W. MacGeorge, B. D. Kershaw, Henry Davey, J. Quick, 
jun., G. Anderson, W. Hack, R. Sutcliffe, J. W. Restler, C. 
Anderson, B. P. Ellis, P. F. Tarbutt, R. Mansfield, J. H. Cunning- 
ham, G. B. Cutler, J. S. Tamburini, C. J. Light, secretary; R. E. 
Middleton, and Mr. J. S. Jeans, were present as visitors. They 
were received at Maudslay’s by Mr. Timme, manager, and at the 
subway by Mr. J. H. Greathead, the engineer to the works. In 
the evening at dinner at the Guildhall Tavern Mr. Alfred Williams, 
hon. sec. and treasurer, and Mr. Greathead joined the party. 

On entering the first erecting shop at Messrs. Maudslay’s, the 
first object of interest was the port engine, erected and nearly 
complete, for the Italian ironclad Re Umberto, the power of these 
engines alone being 9750-horse power. The sa and starboard 
engines are capable of working up to 19,500-horse power collec- 
tively, or, when necessary, as low as 800-horse power. When 
working to their greatest power, forced draught is used, and 
seventy-two large furnaces are required to raise the necessary 
steam. The valves are worked by Joy’s patent gear. In the next 
shop was to be seen the few remaining parts of a pair of compound 
engines made for the Austrian navy, the condenser being the only 
part of any consequence not packed and sent away. These engines 
are of 11,000 indicated horse-power collectively. The small triple 
expansion engines being erected are for H.M.S. Grasshopper, a 
very fast-steaming vessel. These are of 3000-horse power. Another 
set in a more advanced state will be seen in another part of the 
works, while another set has just been sent away for H. M.S. Sandfly. 
Passing to the turnery, a large boring and wall planing machine 
amo! other tools deserved notice ; steel connecting rods for the 
Re Umberto were being turned, also those for H.M.S. Nile, cast 
steel frames and standards were being worked upon, the slide 
jacket cover being eg and many other parts belonging to the 
same vessel, The Nile’s engines are triple expansion, to work up 
to 12,000 collective indicated horse-power. Both cast and wrought 
steel are largely used in these engines, and are fast taking the 
place of cast and wrought iron. In the next erecting shop were 
seen the starboard engines of the Re Umberto, being exactly the 
same as those before seen; by the side were some of the gun-metal 
propeller blades and bosses for the same vessel. The bed here 
is being prepared for erecting the Nile’s engines, The cylinders, 
frames, stern shaft, stern tube, and many other parts belonging 
to the same engines are lying about; the cylinders are lined with 
Whitworth’s — steel. The steel propellers of the Spider 
were also seen here. The triple expansion engines of H.M.S, 
Spider are the same as those of the Grasshopper, but in a more 

vanced state, twin screws of 3000 indicated horse-power collec- 
tive, the steam pressure 150]b., and are to run at revolutions 
per minute. The greatest importance is attached to the weight of 








these engines, every being made as light as possible consis- 
tent with safety, the oer the being almost entirely made of steel 


and gun-metal, and no expense being spared where weight could 


be saved ; the weight will be as low as 28 tons when fini .- In 
the fitting shops are a number of the small auxiliary engine, 
being fitted. ey vary in size from 18in. diameter to 4}in. dia- 
meter, and are used for circulating the water through lenserss 


fire, pumping bilge, feeding boilers, turning engines, ventilating 
engine room, forced draught fans, and for ash raising hoist. For 
different vessels there are about 215 of these being made; each 
large ironclad, such as the Austrian, just sent away, has from 
forty-five to sixty auxiliary engines. A long screw shaft lying 
in the yard, 67ft. long, hollow, and made of Whitworth’s com- 
— steel, 16}in. diameter, was also worthy of notice ; it is for 
the Nile. 

The primary object of the City of London and Southwark 
Double-Tunnel Subway is to give increased facilities for pas- 
senger traffic between the north and south sides of the river 
Thames in the vicinity of London Bridge, where the existing 
facilities are notoriously quite inadequate. London Bridge 
and its approaches are probably the most densely-crowded 
thoroughfares in the world, and this line has been laid out to 
accommodate the great stream of passenger traffic between the 
City and the Borough, Newington, Kennington, &c., enabling it 
to avoid the bridge entirely without deviating appreciably from its 

resent course, is line is, in effect, an underground railway, 

ut distinguished from the existing metropolitan railways in con- 
struction and in mode of working. The mode of construction is 
exceedingly simple and expeditious. A steel shield, overlapping 
—like the cap of a telescope—the forward end of the iron tunnel, 
is driven forward by hydraulic power as the material is excavated 
from before it, and the segments of the iron lining are built up 
inside and under cover of the shield into successive rings about 
lft. 7in. long. Six of these rings can be erected daily, re nt- 
ing a progress of about 9ft. 6in. at each face. As the shield is 
moved forward, the annular space outside the iron tunnel, left by 
the advance of the overlapping steel plate of the shield, is filled up 
by hydraulic cement ejected from the inside of the tunnel by air 
pressure. Thus all chance of settlement is avoided, and the iron 
tunnel is protected on the outside by an impervious coating. 
ae both of the tunnels have thus been driven from a shaft at 
the Old Swan Pier, on the north side, across and under the river, and 
for a iderable dist on the south side. The main contract 
for the construction of the subway is bei ied out by Mr. 
Gabbutt, who has executed important works for the London and 
North-Western, Great Western, and other railway companies, and 
the Liverpool Corporation. The line is being constructed with 
unique economy. Its total ccst, including land, equipment, and 
every charge, will be little more than one-fourth the capital cost of 
the underground portions of the metropolitan railways, 

At each of the stations, in addition to the stairs, there will be 

werful hydraulic lifts for raising and lowering the passengers 

irect between the street level and the platforms. The working of 
the Mersey Railway, where the lifts are much deeper than they 
will be upon this line, has shown how readily the public avail them- 
selves of these appliances for saving time and fatigue. The lifts 
will be of the most approved construction, and the hydraulic power 
for working the whole of them will he derived from the engine 
station fat the Elephant and Castle. Avoiding the use of loco- 
motives, the trains will be propelled by the well-known endless 
cable system of traction which has long been in successful use in 
Chicago, San Francisco, and other commercial centres, and which 
is now being laid down in Edinburgh, and on the Corporation 
tramways of Birmingham. In order to avoid delay at the stations 
it is intended to run light trains at short intervals, rather than 
heavy trains at longer intervals. With sanniehed, a hundred 
passengers every two minutes, as contemp! the carrying 
capacity of the line will exceed 100,000 passengers perday. The 
average speed will be about the same as on the underground rail 
ways, or about double that of tramcars and omnibuses, 














AMERICAN WARSHIPS. 

Tue American Government appointed a Board to consider plans 
for the new cruisers, for which, as we have already announced, 
tenders were asked. 

The Board reports that none of those submitted are available, but 
that the design submitted by the Barrow Shipbuilding Co., of 
England, promised well. The plan presents the somewhat remark- 
able feature of having the water line well protected by heavy 
armour, and also the guns on the upper deck, but of leaving the 
intermediate space between the upper and lower decks wholly 
without protection, there being nothing there of importance. The 
buoyancy of the ship is well assured by a deflective deck at the top 
of the water-line armour. Some of the recently-built Italian battle 
ships embody this principle, which has given rise to much discussion 
in professional circles. There are two turrets en echelon—that is to 
say, not in the middle of the ship, but on either side of the medium 
=~ so that their guns can fire directly forward or aft, or to either 
side. 

The Board came to no decision in the selection of a design for the 
armoured cruiser. To provide for such an emergency, the Bureau 
of Construction of the Navy Department had prepared original 
plans for both the armoured battle-ship and the cruiser. These 
designs were not submitted for competition, but were held in reserve 
in case no suitable designs were received from private sources, ‘‘As 
the Board has failed to find a design suitable for the cruisers, the 
Bureau plans for that vessel will, says the Mechanical Engineer, 
doubtless be used.” The plan of this craft has many points of 
resemblance to the celebrated Brazilian turret-ship Riachuelo, 
although many improvements in the original model have been 
introduced. The general dimensions are as follows :—Length, 310ft. ; 
breadth, 54ft.; draught, 21ft. 6in.; displacement, 6600 tons; speed, 
17 knots; coal capacity, 800 tons. Four 10in. guns are carried in 
turrets en echelon, and six 6in. guns are mounted in central pivot 
carriages, so arranged that all of the 10in. and three of the 6in. 
guns can be concentrated on one point of fire, while thirteen rapid 
fire guns have practically an all-round range. The armour belt is 
seventeen inches in thickness and six feet in breadth. The vessel is 
fitted with torpedo tubes for the discharge of fish torpedoes, carries 
two steam torpedo boats, and is rigged as a barque. 








INSTITUTION OF MECHANICAL ENGINEERS.—EDINBURGH MEETING 
1887.—The summer meeting of this Institution will be held in 
Edinburgh, and will commence on Tuesday, August 2nd. The 
following papers are announced:—‘‘On the Structure and Pro- 
gress of the Forth Bridge,” by E. Malcolm Wood, of London; 
‘* Notes on the Machinery Employed at the Forth Bridge Works,” 
by Mr. William Arroll, of Glasgow; ‘‘On the Paraffin Oil Industry 
in Scotland,” by Mr. St. John V. Day, honorary local bran 
‘Description of the Electric Light on the Isle of May,” by Mr. 
David A. Stevenson, of Edinburgh ; ‘‘Description of the New Tay 
Viaduct,” by Mr. Fletcher F, S. Kelsey, resident engineer; ‘‘On 
Electro-Magnetic Machine Tools,” by Mr. Frederick John Rowan, 
of Glasgow; “On the Dredging of the Lower Estuary of the 
Clyde,” by Mr. Charles A. Stevenson, of Edinburgh; ‘‘On the 
Position and Prospects of Electricity as Applied to ineering,’ 
by Mr. William Geipel, of Edinburgh. e meeting commences 
on August 2nd and ends on Friday, August 5th. On Tuesday, the 
2nd, the programme includes reception in University Hall, readin 
of papers, excursions to engineering works and Forth Bridge, an 
Institution dinner. Wednesday: Papers, excursions to iron and 
engineering works, conversazione. Thursday: Visit to Dundee and 
Tay Bridge works. Friday: Excursion to waterworks, paper mills, 
lighthouse, and Newcastle Exhibition. Numerous engineering 
works open for visitation. 
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ENGINEERING TRADES. 


MEssrs. MATHESON and GRANT's half-yearly engineering trades 
report says, ‘“‘There has been a decided amelioration of trade 
during the last six months, and new enterprises of various kinds 
continue to absorb capital which has been lying idle, and as there 
is hardly any sort of commercial venture which does not give 
employment directly or indirectly to engineers, a growing activity 
may be looked for. 

**Coal has advance in price. At South Wales ports the shipping 
facilities are strained to the utmost, and steamers can obtain cargo 
only after several weeks’ notice. At Newcastle prices advanced in 
the spring owing to strikes among the colliers which restricted the 
output, but though the strikes have ended prices have not receded. 
There is not at present any marked advance in coal for metallurgical 

at home, but increased activity in the iron and _ steel 
Goes oauhd tell immediately on the prices obtainable for coal. In 
Belgium there isconsiderableactivity, but colliery owners feel keenly 
the competition of German coal, which is allowed to enter the 
country at favourable carriage rates; and aithough Belgian and 
French colliers are working for miserably low w , the capital of 
the masters is hardly earning more than enough to pay current 
expenses. 
**Tron of all kinds is at almost the same prices as in January, the 
slight speculative rise due to hopes of an American demand having 
been only temporary. ‘The manufacture of finished iron allows no 
real profit if the deterioration of plant be considered; puddling 
furnaces continue to diminish in number; and the — ts for 
the future even if general trade improve are clouded by the grow- 
ing use of steel. For smithing purposes high-class Yorkshire iron 
is still deemed necessary, and for many important uses is con- 
sidered safer than steel. 

“Steel makers are busier and altogether more hopeful than at the 
beginning of the year, although the large productive power of the 
principal works and new economies in manufacture together kee: 

rices low. Plates, and the various forms of sectional steel —_ 

y bridge builders are obtainable at prices Jower than would have 
been deemed possible two years ago, this being partly due to the 
slackened demand for shipbuilding, and partly to the competition 
of new works. The rail mills are fairly occupied with orders, and 
it is not unlikely that there may be a revival of an export trade to 
the United States. Owing tothe peculiar operation of the customs 
tariff, exports thither have mainly been confined to partly manu- 
factured steel, such as blooms and billets, of which there have been 
large shipments. But orders for rails have also been coming for- 
ward lately. Nothwithstanding the enormous power of production 
in America, exceeding two million tons per annum, the present 

rice there of 40 dols. per ton is about equal to the price of Eng- 
ish rails delivered duty paid at an American port. Primarily, 
therefore, the competition is determined by the situation of the place 
of inland delivery, which, as regards transport, is in some cases 
more favourable to the imported than to the home-made rail. The 
conditions of quality have also to be considered, and in this respect 
some of the American railroad engineers consider that they can 
get better value for their money here than at home. It is not that 
rails as good cannot be made there, but owing to the rapidity of 
manufacture, the combinations of makers and other circumstances, 
the terms of American specifications are less favourable to the 
buyers than those enfo here. 

** Mechanical Engineers.—The numerous branches of trade in- 
cluded under this heading have for the most part felt a decided 
though moderate improvement during the last six months, and the 
very diversity of the causes for this revival is a sign that the im- 
provement is widespread. Among marine engineers there is as yet 
no indication of a return to the activity of 1883, and though there 
are signs that the demand is growing, Far even if to the large 
ocean and war steamers on hand be added the special craft of 
various kinds which are building, such as river steamers, torpedo 
boats, and dredgers, the aggregate does not show any marked 
improvement on the trade of last year. Invention in mining 
machinery has been stimulated by the gold discoveries in the 
Transvaal, where the ore demands special appliances. Machine 
tool makers are already feeling the renewed inclination and 
power to purchase of their customers the engineers, and are offer- 
ing various automatic and labour-saving novelties, the present 
Exhibitions at Newcastle and Manchester showing that in these 
respects this country retains the lead against foreign competition. 
Economy in fuel has evidently not reached its final stage. The use 
of high-pressure steam leads to various alterations of old methods, 
There are improvements in corrugated boiler flues which allow the 
minimum thickness of steel plates. The utilisation of waste heat 

studied and accomplished in various novel ways, and the economic 
combustion of coal is stimulated by the increasing rivalry of gas 
and oil fuel. Not only are gas engines being improved and 
cheapened, but petroleum engines are likely to afford an alterna- 
tive source of power in England where gas is cheap, and to supply 
a long-needed want in places where gas is dear or unattainable. 
Arsenal machines and plant have been much improved, and have 
been in considerabledemand. Improvements in milling machinery 
will retain in this country a trade that was fast leaving it for 
Germany and the United States. Cold storage for frozen meat is 
in increased demand, as well as artificial refrigeration for various 
manufacturing purposes, and it is evident that the expensive pro- 
cess of producing cold by the cooling and re-expansion of com- 
pt air has had its day, and though likely to survive a little 

onger on board ship, it will even in such cases soon be superseded 
by the best of the ammonia systems, which are not only theoretically 
more perfect, but much more certain and economical in practice. 

** Agricultural engineers still suffer from the continued depres- 
sion of the farming interest; the makers of portable e es, 
thrashing machines, and implements are not fully employed, but 
it is questionable whether the forced reduction in prices much 
smell the saving in the cost of manufacture. Increased atten- 
tion is given to the export trade; portable engines and machinery 
of English make still hold the first position in foreign markets 
where customs duties allow their entry, but protective tariffs 
greatly impede trade in Russia, France, and other countries, 
which formerly bought largely of English goods. The recent 
exhibition at F rankfort shows considerable advance among con- 
tinental manufacturers, much of it being evidently due to imita- 
tion of English designs. Compound engines are receiving wider 
attention here than formerly; recent trials seeming to show that 
this system can be practised with advantage in engines of not less 
than 20 effective horse-power, the improvement lying not merely 
in economy of fuel in generating a certain indica power, but 
in a steadiness of running that diminishes the difference between 
the indicated and effective force. 

‘* Engine builders are still unable to obtain remunerative prices 
for locomotives and rolling stock, and pod nage the prospects of 
improvement are not very good, as the orders from India and the 
Colonies are insufficient to make up for the deficiency at home, 
where so many engines are made in the railway workshops. In 
the United States there is great activity, and manufacturers are 
.ess eager than a year ago to compete at low prices in foreign 
countries with English firms. Various adaptations of the com- 
pound system are being tried in England and elsewhere, but except 
on the London and North-Western Railway, where an increasing 
number of such engines are at work, these new methods are only 
in an experimental stage. The automatic vacuum brake seems 
likely to be generally adopted, for in addition to the merits it 
possesses, the fact that so many leading lines are using it will, from 
the advantages of uniformity, discourage any other kind. Railway 
carriage builders are more hopeful than at the beginning of the 

ear; inquiries seem to be more numerous and to rest on a sounder 
om, but competition is still severe, and the power of supply in 
excess of the actual demand. 

‘* Bridge builders have continued busy since January, though at 
very low prices. Large contracts for steel bridges are in course of 
execution for Japan, India, and South America, and a fresh 








demand from Australasia may be anticipated as one of the first 
signs of revived trade there. Besides new enterprises requiring 
bridges, there is an in ing demand for renewals both in this 
country and abroad. In the United States the bridge builders are 
busier with railway work than they have been for years, and the 
re-building of the frail structures of iron and wood erected in past 
years cannot much longer be apenas under the exigencies of 
modern heavy traffic. In Canada also the time is not distant when 
the earlier bridges must be strengthened or re-constructed. The 
choice between steel and iron is no Jonger an open question. For 
bridges it is settled in favour of steel, but for roofs it is only in 
very large spans that steel is as yet adopted. 

“There is a growing demand for Portland cement for export, 
which, if it continues, will raise this trade out of the severe depres- 
sion which has characterised it during the last twelve months. At 
present, however, there is no increase in the consumption at home 
hor any evident sign of alteration in the prevailing prices, which 
are unprecedentedly low. 

“Public works at home do not at present promise much to 
engineers. The Manchester Ship Canal seems now likely to be 
carried out to the satisfaction ~4 Lancashire and profit to those 
immediately concerned, but with mg! doubtful p ts to the 
investor. The Trent and Humber Navigation and the improve- 
ment in the Birmingham and Bristol Canal are projected works 
which will more legitimately utilise existing natural advantages. 
A new metropolitan railway, southward from the City under the 
Thames, is being constructed and seems likely to inaugurate a new 
system of communication by piercing the soil at a depth which 
avoids the expensive works and heavy compensations needed for 
surface tunnels, the example of deep stations with hydraulic 
elevators at the Mersey Tunnel showing how easily the movement 
of passengers can be arranged. Abroad, railways in South 
America, Japan, and China are affording opportunities for English 
engineers, e Delagoa Bay weet towards the Transvaal, is 
begun, but, acs with the disadvantages of cheap construc- 
tion, bad climate, and Portuguese control, it will find a strong 
competition in the railway projected northward from Kimberley, 
which is more conducive to British interests. Harbour and dock 
improvements, so much needed at home and abroad, are —— to 
absorb some of the surplus professional skill formerly devoted to 
railways, but the commercial non-success of the recently con- 
structed Tilbury Dock tends to discourage the investment of 
private capital in such ventures. On the Thames, the dock 
interests are financially so depressed that amalgamation under some 
such system as prevails at Liverpool will probably be attempted to 
save the companies from collapse. The lull in colonial enterprise 
still continues, and is the more conspicuous when compared with 
the activity in the United States, where nearly 4000 miles of new 
railways are being constructed this year. South America appears 
at present one of the best fields for the English engineering trades, 
the Argentine Republic and Chili especially taking the lead just 
now in railways and other public works. 

“On the whole the prospects for the immediate future are good. 
The sudden fall in all countries of the money value of agricultural 
produce ata time when the output capacity of engineering fac- 
tories everywhere had been greatly increased, has had its unavoid- 
able results during the last three years, but the natural growth of 
the world and the accumulation of capital seeking investment have 





assisted the y re-adjustment, and buyers and sellers are 
coming together — India and the Colonies may still be relied on 
as safe outlets for British manufactures, notwithstanding the tariff 


vagaries that prevail in so many of the self-governing Colonies. 
Canada, with natural advantages quite inadequate for steel and iron 
making, but needing railways to ps fear her real resources, is en- 
en og cost of railways by doubling herimport duties. Even New 
South Wales, which believes in Free Trade when purchases by the 
people’s money are concerned, is, when the expenditure of borrowed 
money is in question, enforcing under the voting of the working 
men the manufacture in the colony at high prices of railway mate- 
rial. Every increase of duty or other artificial restraint so raises 
the cost of local manufacture that, in one shape or another, as by 
the purchase from us of separate parts, if not of the complete 
article, this country is still able to retain its trade by offering terms 
better than our rivals can afford, and possibly only where, as here, 
absolute freedom allows unimpeded scope to the inventive and 
manufacturing interests of the people.” 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 

Hydraulic dock.—A \arge hydraulic dock has recently been com- 
pleted at San Francisco, California, by the Union Ironworks, from 
the designs of G. W. Dickie, one of the proprietors of the works. 
The platform is 450ft. long and 66ft. wide, composed of thirty-six 
transverse steel girders, 6ft. 4in. deep, connected with five longi- 
tudjnal girders. This platform is planted and provided with heel 
and bilge blocks of laurel, and all necessary appliances. The 
platform is raised by thirty-six hydraulic cylinders, eighteen on 
each side, the plungers having a stroke of 15ft., and the total 
lifting power being 8000 lb. These cylinders are supported on 
pile piers with a steel caisson, and on the piers are cast iron ca 
carrying the girders of the frame et the cylinders. 
the plunger is a 76in. sheave grooved for eight steel ropes. There 
are 288 of these ropes, 2in. diameter and 44ft. long; one end of 
each is attached to the castings of the cylinder ys frame 
and the other to the transverse girders of the platform. The 
water pressure is maintained by a pair of vertical steam engines, 
cylinders 12in. by 16in., geared to four 44in. pumps with a stroke 
of 36in., making twenty revolutions per minute. The weights on 
the accumulator are graduated according to the weight of vessel to 
be lifted, and when in place seventy-two steel chocks are forced into 
place by hydraulic — to obviate any danger from the breakage 
of the ropes. In the test made, the steamer Arago was placed on 
the dock and raised in two hours and five minutes, and lowered in 
one hour and three minutes. The result was entirely satisfactory. 
This will add greatly to the importance and prospects of the 
Pacific and shipping interests. 

Manufacture of sugar.—A new diffusion battery has been built 
for the United States Government, for experimental purposes, at 
New York, and is to be sent to the plantation of Governor War- 
mouth, in Louisiana. The battery is used for extracting the 
saccharine matter from sugar cane, and it is claimed to produce 
more satisfactory results than those by the old method of crushing 
between rollers. Under the roller process, even with double 
pressure, 75 per cent. only of the saccharine matter can be 
extracted; while the new process is claimed to be capable of 
—e 88 per cent. It is this process which has made the beet 
sugar industry of Germany so successful. In the experimental 
battery there are twelve iron cylinders arranged in a circle, each 
capable of holding 65 cubic feet of cut canes; to these cylinders 
are attached beaters through which steam is . The cane is 
cut up ina — machine and fed into the cylinders ; water is 
then introduced and forced through the cane, passing through each 
of the cylinders in turn, after which it is passed to the defecators 
and then treated in the same manner as the juice expressed by the 
ordinary roller mill. At the same time an experiment will be 
made with the new Yargan system of evaporation, for the 4 
of evaporating the solution resulting from the above process. e 
evaporation is performed within coils of pipe surrounded by steam 
or other heating medium, and the material is forced continuously 
through the coils. The main advantage of the system is in 
economy of fuel. There is a London company operating the 
foreign patents of the i system. 

Change of gauge.—On June 26th the Toledo division of the 
Toledo St. Louis, and Kansas City Railroad, from Toledo, 0., to 


Frankfort, Ind., 206 miles, was widened to the standard gauge, 
and the same day the first standard train from 
Delphos, 0., to Toledo. Every preparation been made by par- 





tially driving the new spikes, organising the gangs, &c., and t! 
2500 men performed the work completely an satisfactorily > 
most diffi The St. Louis 


10st. it work oy de the frogs and switches, 
division, from East St. Louis, Ill., to Frankfort, 245 miles, is bei 
prepared, and ae will be changed in the Fall. The origina’ 
gauge was 3ft. e road was originally intended to form a part 
of a transcontinental narrow-gauge system, but the tendency is 
now to bring every road to the standard gauge. year the 
greater portion of the southern system of railroads, with the 
southern gauge of 5ft., was reduced to the Pennsylvania Railroad 
gauge of 4ft. 9in. The Cincinnati and Eastern Railroad, between 
Cincinnati and Portsmouth, 0., 106 miles, is to be widened from 
the 3ft. to standard gauge. work has been delayed by the 
failure of the rolling mills to supply the new rails by June 23rd, as 
contracted for. The rails cannot be delivered before August, and 
the widening will be carried out in the Fall. 

Moving railroad yn yr Whang Pennsylvania Railroad Company 
is mys | a number of stone arch bridges to replace iron struc- 
tures, and the latter are being shifted up or down stream to allow 
of the new work being constructed. Timber abutments and piers 
are built at the new site, and trestles built connecting them with 
the old site ; rails are then laid on the trestles and a crab is placed 
on the bridge, the chains being securely anchored. When the ap- 

inted time arrives, after the e of a train, the joints are 

isconnected and the structure worked by the crab to its new site, 
where connections are made with tracks previously laid. One 
bridge was moved in 114 minutes, The results are uniformly 
satisfactory. 

The Canadian Pacific Railway in Maine. —Work is now in active 
P ss on the line in Maine, which will extend from the Inter- 
national Railroad—running from Sherbrooke, Que., to Lake 
Megantic—at Lake Megantic to the Maine Central Railroad at 
Mattawamheag, Me., a distance of 120 miles. The contracts are 
all let, and the preliminary work of clearing, &c., is being pushed, 
Under the conditions of the subsidy from the Dominion Govern- 
ment the line must have easy grades and curves. There will be 
considerable heavy work, including deep cuts, one 50ft. in depth, 
and several large bridges and trestles. Five iron bridges will be 
built across the Kennebec and Penobscot rivers ; the former will 
be a three-span bridge. The greatest activity will be between the 
International Railroad and Greenville, Me., where the line will 
have access by means of the Piscataquis Railroad to Bangor and 
Portland. This section will be ready for traffic by November, the 
remainder to Matta heag will be leted next spring. This 
will give the Canadian Pacific Railroad a complete line from the 
Atlantic to the Pacific. 

The Red River Valley Railroad.—The Dominion Government has 
decided against the construction of lines to the U.S. boundary, 
but the Manitobian Government has let contracts for the complete 
construction and equipment of the Red River Valley Railroad, 
seventy-five miles long, from Winnipeg to West Lynn, opposite 
Pembina, Dak. Trouble is anticipated, as the Dominion Govern- 
ment asserts its intention of preventing the construction of such 
lines. It is beyond a doubt, however, that lines to connect with 
American systems of roads must and will be built. 

The Panama Railway.—Mr. Dudley, of New York, has recently 
been over the road in his dynagraph car and is now engaged in the 
preparation of an exhaustive and highly interesting report on the 
condition of the road, and, more especially, on the rolling stock. 
He enters very fully into the behaviour of various woods under the 
peculiar conditions of climate, into the various antiseptic treat- 
ments, and has some instructive drawings of wood sections. The 
56 Ib. rails are being replaced with 70 1b. rails, but this is not such 
an improvement as it should be, the height being only 4in., the 
same as that of the old rails, so that it is not a stiff section. Most 
of the ties are of lignum vite; the spike holes are bored and the 
spikes cannot be withdrawn, the heads are knocked off when 
necessary to release the rail. There is a considerable traffic due 
to the canal work, and of the thirty-two engines only three or four 
are in the shops at a time; there are thirty-two locomotives to 
me “gas miles of road. The mechanics in the shops get 6 dols, 
per day. 

Heavy rails,—The New York Central and Hudson River Railroad 
is replacing its 65 lb. rails with an 801b. section, specially designed 
for the road by Mr. Dudley. It is 5in. wide on the flange, 4#in. 
high, with head 2#in wide. The radius of the top of the head is 

> in. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent. ) 

in Wolverhampton yesterday, and in Birmingham 
ursday—the deductions drawn from the condition of 
the quarterly meetings imparted a repetition of the previous 
favourable tone, and justified makers in expressing some confidence 
in the future. This opinion, however, applies mainly to sheets, for 
which there is now, in the case of galvanised qualities, an almost 
unprecedented demand. 

e shipping demand is beginning to emerge from the state of 
Jassitude into which it has in part been thrown by a disorganisa- 
tion of the foreign currency markets. With India business has 
been seriously checked by the indisposition of merchants to grant 
credit, but now that the rupee is recovering its normal value this 
stumbling block has been removed. Indian orders are now 
arriving with freedom. There is likewise some recovery of the 
South American markets—particularly Brazil—which promise in the 
early future to have an important bearing upon British trade. 

A few of the best bar makers are in receipt of good orders, which 
are keeping some works in full operation ; while there is likewise a 
better t in the medi branches, the price of best bars 
remaining at £7, and second quality at £6. The New British Iron 
Company occupies asomewhat exceptional position as follows :—Best 
Congreave’s bars, £6 5s.; composite bars, £8 15s.; best Congreave's 
rods, £6 ; best Co: ve's plates, £7 15s. ; tank plates, £7 ; best Con- 

uve’s tees, £6 15s.; and best Congreave’s hoops, £6 15s. per ton. 

e list of Messrs, W. Millington and Co., Summerhill Ironworks, 
stands at:— £7; small rounds and squares, £7 10s.; {gin- 
bars, £8; jin. £8 10s.; No. 5, £9; yyin. £9 10s.; No. 7, £10 10s. ; 
No. 8, £1 10s. ; and No. 9, £13. Best bars they quote, £8; 
double best, £9; and treble best, £11. Plating bars and cable 
iron, £7 10s.; best ditto, £8 10s.; with double best, £9 10s.; rivet 
iron, £7 10s.; best, £8 5s.; double best, £9 15s.; angles, £8 to 
£8 10s., and on to £9 10s., according to awe. Boiler plates and 
— haat best, £9; double best, £10; and treble best boiler 

tes, 

. Merchant bars remain at £5 5s. to £5 10s.; and common £4 lds. 

to £5. At the £4 15s, quotation shoeing bars may be obtained, 

and hurdle bars may be had at £4 10s, at makers’ works. Hoops 
for export purposes are £5; superior hoops, £5 5s. to £5 10s,; and 
gas tube strip, £4 15s, upwards, 

The advance in sheets of from 2s. 6d. to 5s, per ton, which was 
announced by some firms a fortnight ago, is well maintained for 
prompt delivery business. A few firms, who are booked well for- 
ward, and do not desire further orders at present, quote 7s. 6d. 
advance this week. (Galvanising doubles are quoted £6 5s, to 
£6 7s. 6d. as the maximum, but business with less favoured firms 
could be done at £6 2s. 6d. Lattens are, at the advanced rates, 

uoted £7 2s, 6d. to £7 7s. 6d. Merchant singles remain at 
517s. 6d. to £6, and galvanising singles are this week a maximum 
of £6 2s. 6d. per ton. Makers are busy all round, 

No abatement is on the open market allowed on the 10s. advance 
declared last Thursday by the associated galvanisers, who feel 
themselves still further justified in the course which they have 
taken by the improving tone of the Australian market. Actual 
business is, however, one on at 5s. to 7s. 6d. advance. For some 
time Australia has been congested with heavy consignments, but 
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these are now fortunately beginning to move off. Prices vary 
greatly from £10 2s, 6d. to £10 5s, and on to £10 10s. for 24 gauge, 
ar in bundles, f.o.b, Mersey. + pd having advanced lds. 
to 20s. per ton, the price is now £15 

Good ordees for best thin sheets for stamping and working-up pur- 
posesare beii received largely on account of South Australia, North 
America, Italy, Germany, France, and other distant markets. 
Some makers reported on Thursday larger orders for France and 
Germany than they have booked for a considerable time past. 
Prices are well maintained. 

Makers of pigs having upon their books 
delivery are strong in price. The ir ale Company has con- 
tracts on its books for 40,000 tons. rices are maintained at 
36s. to 37s. for Northamptons delivered to consumers’ works, 37s. 
to 38s. for Derbyshires, and 41s, to 41s, 6d. for Lincolnshires at 
stations. 

The Lilleshall Company, Shropshire, quotes its No. 3 hot-blast 
all-mines at 50s. to 52s. 6d., with 5s. extra for Nos. 1 and 2. Cold- 
blast are 75s, for No. 3, 5s. extra for No, 2, and 10s. extra for No. 1. 
Ordinary Staffordshire medium pigs are 37s. 6d. to 40s., and 
common 29s. to 30s. Barrow hematites are quoted 55s., with only 
a small sale. 

The Spring Vale Company quote this week—Hydrates, 47s. 6d. ; 
B.F.M. iron, 40s., and common 30s. per ton. 

The condition of the steel trade keeps satisfactory. The Lilles- 
hall Steel and Iron Company, who are particularly busy, quote 
ordinary blooms at £4 12s, 6d. to £4 15s.; while for some superior 
classes of billets they are obtaining as much as £7 17s. 6d. per 


orders for forward 


ton. 

Basic steel continues to obtain increased favour at the hands of 
engineers and general consumers. The Staffordshire Steel and 
Ingot Iron Company, which is full of work, is sending away bars 
and plates to be used in bridgework for Japan, India, and other 
foreign countries. It is also supplying bars up to 6in. dia- 
meter and 35ft. lengths for piles for pier supports to the Indian 
State Railways. Bars for shafting in engineering shops is becomi 
an important branch, and the sizes at present rolled have a maxi- 
coantiameterel about6}in. In addition to plates, sheets, tube stri; 
bars, and billets, basic steel is now being used for a great variety 
of light machine work for which malleable cast iron was formerly 
employed, 

The starting this week of an 8-ton steel furnace, at the works of 
the Staffordshire Steel and Ingot ong “om Bilston, upon the open 
hearth basic system, deserves more than a passing notice. e 
common phosphoric pig of Staffordshire, which contains 2 per 
cent. of manganese, will be used. The manufactured product will 
command 5s, to 10s. per ton more than the basic steel. The out- 
put at the works will be more increased, according to the method, 
of working ultimately decided on, by from 100 to 200 tons per 
week. The furnace is served by three vertical gas producers, and 
the admixture of gas and air enters the furnace at the enormously 
high temperature of from 3000 deg. to 4000 deg. An ordinary 
charge consists of 6 tons of pigs, 1 ton 10 cwt. of steel plate scrap, 
15 ewt. of red Spanish ore, and 10 cwt. to li cwt. of lime. This 
will produce 6 tons 8 cwt. to 6 tons 10 ewt. of ingot steel. 

The young Earl of Dudley, who attains his majority next year, 
made a tour of inspection, on Tuesday, through his collieries an: 
ironworks at Brierley Hill. He was met by Mr. Charles Tylden 
Wright, his principal agent, and Mr. R. Smith Casson, general 
manager of the Round Oak Works. After visiting the blast fur- 
naces, his lordship viewed the mills and forges in detail. The 
machinery, which was in full swing, having been stopped, the men 
yave a roe | welcome to Lord Dudley, and in replying, he said 
that he should do everything he could to promote the prosperity of 
the works ; he hoped that by working together they might be able 
to weather the present depression. 

The ironworkers’ wages question is again cropping up. The 
masters are not prepared to allow to lie dormant their recent 
agitation upon the subject of the ‘‘ extras” paid in the Stafford- 
shire mills and forges, over and above the prices paid to ironworkers 
in other districts. A preliminary meeting of the officials on each 
side has just been held, and next month it is anticipated that a 
meeting of the joint committee of masters and men that has been 
appointed to deal with the subject will take place, with the view, if 
possible, of arranging some mutual scale. 

The demand for coal is dull alike for manufacturing and house 
sorts, and the pits are only making two or three days a week. Best 
thick coal mined in the Tipton district used for blast furnace 

is 6s, 6d, to 7s. 6d. per ton ; Staffordshire mill coal, 6s. to 
Fs. 6a. ; and forge coal, 5s. to 6s. On the Cannock Chase slightly 


lower prices are being accepted. House coal on the Chase is selling 


at lower prices than have ever previously been known. The prices 
at the West collieries are as here :—Shallow kibbles, 5s. ; shallow 


one-way, 5s, 6d. ; hand-picked, 6s. 6d.; deep kibbl 
5s. 6d.; deep one-way, 6s. ; deep hand-picked, 7s. Second an 
third-class collieries on the Chase are selling at 6d. per ton less than 
these prices, 

Some fair Indian orders are now on the market—one for fishbolts 
and wagon ironwork for the Indian State Railways, and another 
for wrought iron, galvanised iron, switches, and crossings, for the 
South Indian Railwa Sree. A supply of cast iron pipes is 
required for the Berek State Waterworks, 

Electrical machinery engineers in Birmingham and Wolverhamp- 
ton are very busy. So rapidly is the demand increasing for this 
class of machinery for power transmission and for employment at 
chemical works, that at some shops the current demand for 
dynamos and accumulators for lighting a is by no means of 
most account, Trade with the colonies and India is fast extending, 
and so, too, is the home business. Messrs. W. and J. Player, Bir- 
mingham, are actively engaged, chiefly as agents of the Gulcher 
Company, and the Elwell-Parker Engineering Company, Wolver- 
> whose working staff has now increased to something like 
250 hands, is full up with orders, 

Steam pump engineers who do a colliery business are hardly so 
active as two or three months ago on new orders, but they are 
nevertheless fairly steadily engaged an account of collieries in the 
North of England, South Yorkshire, and South Wales. Messrs. 
Joseph Evans and Sons, of the Culwell Foundry, Wolverhampto' 
give a steady report on the above. Pumps for hand and win 
mee for irrigation purposes, are in demand at date for the 

River Plate and the Brazils, South Africa, and South Australia. 
American competition continues severe, and the Germans are also 
coming to the front as makers, 

i machinists and engineers, though not = so fully 
engaged as earlier in the year, are yet experiencing a brisk export 
demand for most descriptions of machinery and machine tools. 
The Indian Empire and Burmah are proving capital markets at 
date, not only in consequence of railway extension work, but from 
other causes likewise. Orders are coming forward from China, 
and big t are hoped for in this direction as the country in- 
pre opts Western civilisation. Spain and some other 
of the European markets are bu encouragingly, but German 
and Belgian competition is on the increase, particularly in engi- 
neers’ machine tools, The extended employment of engines 
and of the compressed air system, is operating against the business 
in steam engines, but makers must turn their attention into new 
channels, 

Messrs. es and Messrs, Causer and Co. are executing 
orders for h lic machinery, li jacks, winches, and the 
like for India and the colonies in numbers. Certain other 
firms are experiencing a capital demand from India, Australia, and 
South America for scre’ tackle, lathes, and other engineers’ 
tools. Dockyard and arsenal Wit mts per though hardly so 
brisk as recently, are affording work to Messrs. Archdale and Co, 
Messrs. G. G. Belliss and Co., and other firms. The first-named 
concern has recently completed an important line for cartridge 
drawing machines for Messrs. he gt and Co. Spiel’s petroleum 
engines are in increased demand from ‘Messrs, A. Shirlaw and Co. 
To facilitate the execution of their recent magnificent order for 








coining presses for China, Messrs. Heaton and Sons are sub-letting 
some of the business to other local firms of repute. 

The directors of the Patent Nut and Bolt Company, at their last 
board meeting, resolved upon the payment of an interim dividend 
for the past half-year at the rate of 5 per cent. per annum on the 
— shares, and 10 per cent. per annum on the ordinary 
shares, 

The operatives inthe Birmingham malleable nail trade are deter- 
mined to strenuously resist the attempt of the employers to enforce 
a reduction of 10 per cent. in wages. It is thought that the matter 
can be amicably arranged. 

Preliminary arrangements are being made for holding in North 
Staffordshire in 1888 an Exhibition of the industrial products and 
appliances of the Pottery district. An executive was formed last 
week at Stoke-on-Trent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Maznchester.—The condition of the iron trade in this district does 
not get any worse, and this seems to be about all that can really be 
said in its favour. Any sign of appreciable improvement is still 
absent, and so far as the prospects of better trade are concerned 
the outlook for the future continues discouraging. There is a 
moderate amount of business doing, with an occasional spurt of 
buying, which while it keeps things moving is still too small in 
volume generally to give the much needed strength to the market 
which would help it on to a substantial improvement. The result 
is that prices are kept on the low, unsatisfactory basis that has pre- 
vailed for so long past, and where orders have to be competed for 
in the open market they are in most cases only secured on terms, 
which, from the makers’ and sellers’ point of view, very often 
renders it questionable whether the business is worth having at all. 
If the constantly reiterated complaints that the prices at which 
business is done are below the actual cost of production 
are only true, in fact, to a moderately proportionate extent, 
it must simply be a question with many producers how 
much longer they can stand this persistent leakage of their 
resources. It is of course out of the question to suppose that 
all, or even nearly all, the business in the iron trade is now 
being done at a loss to the producer, but there is no reason to 
doubt that in very many cases where makers are in any way un- 
favourably situated, either as regards their plant for production or 
the position of their works, in obtaining supplies of the raw 
material or the delivery of the manufactu: article to their 
customers, the keen competition of favourably situated works 
fitted up with modern plant is driving them into a position the 
only solution of which will be the survival of the fittest, and the 
inevitable closing of many of the present struggling concerns. 
Trade may Fete then take a turn for the better. 

At the Manchester iron market on Tuesday there was only a 
slow business doing, and the same remark will summarise trade 
generally during the past week. Prices have remained without 
material change. This, however, is not so muchan indication that 
the market is actually strong, as that iron makers and manufac- 
turers have got down to the lowest possible point. In pig iron 
there have been some moderate transactions at the low prices that 
have been ruling recently. Lancashire makers, however, who have 
contracts still running that are pretty well taking off their present 
limited productions, still abstain from competing with the low 
figures at which district brands can be bought in this market, and 
are content with the occasional small orders they are able to book 
at about their list rates to regular customers, where they have an 
advantage in the rate of carriage. For delivery equal to Man- 
chester, local makers still quote 38s. 6d. for forge and 39s. 6d. for 
foundry, less 24 per cent., but at these figures they are practically 
out of the open market. Small sales of Lincolnshire iron have 
been made at about 36s. 6d. for forge and 37s. to 37s. 6d. for 
foundry, less 24 per cent., delivered equal to Manchester, but even 
at these low figures orders are difficult to get, and although makers 
generally are firm, there are sellers who would take a little less. 
The rather weaker tone which has been reported during the past 
week in Scotch and Middlesbrough warrants does not appreciabl, 
affect makers’ prices for outside brands offering here, and good- 
named brands of foundry Middlesbrough remain steady at about 
43s. 4d. net cash, delivered equal to Manchester. 

There has been very little doing in hematites, and the tendency 
is towards flatness; quoted prices, however, remain without altera- 
tion, and except for —— it would be difficult to place orders 
at under 53s. to 53s. 6d., less 24, for good No. 3 foundry qualities 
delivered into the Manchester district. 

Business generally in the manufactured iron trade is very dull. 
In sheets there is a fair amount doing, but bars and hoops are in 
very slow demand. Prices remain without alteration, although it 
can scarcely be said that they are in all cases firm at late rates. 
One or two makers still hold to £5 per ton for bars delivered into 
the Manchester district, but £4 17s, 6d. represents the full average 
price generally ; hoops can be got at £5 2s. 6d. to £5 5s., and local 
made sheets remain at about £6 5s. per ton delivered. 

With regard to the condition of the engineering trades, works in 
this district seem to be irregularly supplied with orders. In some 
cases they are getting decidedly busier, in others the weight of 
actually new work coming forward is re to be falling off. 
Taking trade generally, there is a selene weight of inquiry 
stirring, and, judging gy the returns of the trades union organisa- 
tions, the Amalgamated Society of Engineers in reporting a 
decrease in the number of members in receipt of out-of-work sup- 
pert, there would certainly seem to be more actual business doing. 

e competition to secure orders continues, however, as keen as 
ever, and in some instances I hear it reported that the prices at 
which work is taken are, if anything, getting even lower. 

_ The strike in the Bolton engineering trades continues, and there 
is no sign of giving way on either side. The employers are deter- 
mined in their efforts to fill the places of the men who have gone 
out on strike with workmen obtained from other districts, whilst 
the Bolton strike committee is resorting to every possible means 
to prevent the outsiders being brought into the works. Gradually, 
however, men are being got, and a deputation from the Bolton 
strike committee which attended before the Manchester and Sal- 
ford Trades Council on Monday reported that twenty-five men had 
been got into the works of Messrs. Hick, Hargreaves, and Co., 
thirty into Messrs. Dobson and Barlow’s works, eighteen into the 
works of Messrs, J. and E. Woods, and some few in other establish- 
ments, Since then further additions have been made, and but for 
the terrorism which prevails in the town, the employers would have 
no difficulty in filling their works many times over. Liberal con- 
tributions are still coming to hand from various outside sources in 
support of the strike. balance in the hands of the committee, 
after paying all expenses, has week after week steadily increased, 
and for the week ending July 12th amounted to £476. This is, 
of course, quite independent of the ts made by the trades 
union organisations to their pod, sass for which a special 
levy is | raised both by the Amalgamated Society, of 
Engineers and the Steam Engine Makers’ Society. The em- 
ployers, on the other hand, are backed up by the full strength 
of the Iron Trades Employers’ Association. It is therefore 
evident that the dispute is not likely to be brought to any early 
end by lack of funds, and there is every indication that it will be 
a very protracted struggle. There has been an attempt by the 
men’s representatives to make capital out of the fact that a very 
small firm in Manchester, which apes to be pressed to complete 
orders in hand, has given back the 74 per cent, to the men it 
employs so as to ensure them working overtime; but this is 
altogether too insignificant a circumstance to have any value what- 
ever, and is only an illustration how even the most trivial circum- 
stance is eagerly seized hold of to bolster up the position of the 
men out on strike. 

On Saturday last the members of the Manchester Association of 

Engineers to the number of about 150 paid a visit to the Man- 





chester Royal Exhibition, and were entertained at tea in the Palm 
House dining-room by Alderman W. H. Bailey, the president, who 
afterwards delivered a brief address on the achievements of science 
during the Queen’s reign, of which he said they had a splendid 
representation in the building in which they were then assembled 
which contained the finest and largest collection of machinery ever 
— together under one exhibition roof. Mr. Bailey added 
that he saw her Majesty’s Government intended to devote some 
attention to the promotion of technical education, and he would 
suggest that if it should be the good fortune of the executive 
committee, when that exhibition terminated, to have a surplus in 
hand, it might not be an improper thing to indulge the hope that 
some portion of the building and the profits might be used to pro- 
mote technical education, and that as a survival they might have a 
permanent exhibition in the interests of utilityand beauty. The 
suggestion which Mr. Bailey has so happily thrown out will unques- 
tionably receive general assent in this district, and it is only to be 
hoped the committee of the exhibition will have a sufficient sur- 
plus to enable them to carry it out. 

A melancholy incident in ction with the exhibition during 
the past week has been the rather sudden death of Mr. Herbert 
Mead, superintendent of exhibits, who, after a very short illness, 
expired on Monday night. The announcement was received with 

eneral and deep regret by the exhibitors, amongst whom Mr. 
ead was universally and highly respected. 

‘The Manchester Ship a is making very encouraging 

rogress. Upwards of £3,300,000 ordinary share capital has now 
tm taken up, and at a meeting of the Manchester Consolidated 
Bank on Wednesday, the chairman, Mr. Frederick A. Hankey, 
M.P., remarked that he had made inquiries in London, and it was 
gratifying to know that the applications for preference shares were 
coming forward in a satisfactory way. 

An excessively quick demand for all descriptions of fuel is still 
the general report throughout the coal trade of this district. Pits 
are not working more than three to four days a week, but even 
this restricted output is considerably in excess of requirements, 
and stocks of round coal are accumulating heavily, slack, of which 
very little is now being screened, being the only description of fuel 
that is not a drug upon the market. ere stocks are pressed for 
sale it is of course impossible to say what prices are being taken, 
but there are sellers at very low The current market 
rates, however, remain without change, and at the pit mouth 
average 8s. to 8s, 6d. for best coals, 6s. 6d. to 7s. seconds, 5s. to 
5s. 6d. common coal, 4s. 6d. to 4s. 9d. burgy, 3s. 6d. to 3s. 9d. good 
qualities of slack, and 2s. 6d. to 3s. per ton for common sorts. 

The shipping trade is only dull. North Wales is competi! 
keenly with Liverpool, and Scotch and Whitehaven coal at the Iris’ 

rts, much to the detriment of Lancashire coal. Delivered at the 

igh level, Liverpool, or the Garston Docks, Lancashire steam coal 
can be got at about 6s. 6d. to 7s. per ton. 

Barrow.—Mr. H. W. Schneider, on the occasion of suetine the 
new Town Hall at Barrow last week, a ceremony which was per- 
formed by the Marquis of Hartington, spoke very enco ingly 
of the future of Barrow in its reference to the steel trade. He 
said that during the past few weeks the Barrow Hematite Iron 
and Steel Company had rejected more orders for steel than would 
keep their gigantic works fully employed up to the end of June 
next. But they were on the one hand so fully employed, and the 
prices offered, like current quotations, so low, that they were not 
in a position to accept them. At the same time, he expressed the 
belief that within twelve months the commercial and industrial 
position of Barrow would be such as to show activity in 
all departments of local industry. The Marquis of Harting- 
ton, who has accepted the post of chairman of the three 
Barrow companies—the Furness Railway Company, the Barrow 
Hematite Steel Company and the Barrow Shipbuilding Company, 
said his family had been very greatly identified with the great 
industries of Daven: and now that he had been called upon to 
fulfil the positions his father had resigned owing to failing health 
and advancing age, he would promise to do all he could for the 
town. There is a steady and improving tone in the hematite pig 
iron trade, and the demand for mer samples is much more 
active than it has been. Prices are steady at 45s. 6d. per ton, 
net, f.o.b., for Bessemer samples in wanile of mixed numbers, 
and 44s, 6d. per ton for forge and foundry iron No. 3, while white 
and mottled samples are quoted at 43s. 6d. per ton. There is no 
change to note in the activity of the steel trade. Orders for 
steel are brisk, and the trade doing in rails is especially strong 
both on home and on foreign account. Prices are steady at £4 3s. 
per ton, and any amount of business could be accepted at these 
prices. There is not much doing in other departments of the 
steel trade, although makers are fairly well employed on bars, 
plates, angles, &c. The shipbuilding trade is very quiet, and none 
of the orders which were expected a short time ago have been 
secured. Engineers are fairly well employed in the marine — 
ment. Iron ore is in steady denen at late values—8s. 6d. to 
lls. per ton. The coal trade is brisk, and there is a good con- 
sumption of coke. Shipping is fairly employed in the importation 
of iron and steel to foreign and colonial ports. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

RaILwayY material continues to be very largely ordered, both on 
home and foreign account. Messrs. Craven Brothers, Darnall 
Carriage and Wagon Works, are fully employed in every department 
of their business, They have just booked 365 wagons for the Hull and 
Barnsley Railway; a large quantity of wheels for the North British, 
Lancashire and Yorkshire, Great Northern, and Great Eastern 
railways ; and they have work in hand for the same class of mate- 
rial for the Cheshire lines, as well as for carriages. Among foreign 
orders recently taken is one for wheels for the Tasmanian Govern- 
ment. This isa good order. Other work is in course of comple- 
tion. One or two firms employed in railroad material of general 
description are also working full time, and some of the orders are 
urgently called for. 

Some years ago, when doubt was expressed as to the future of 
the steel trade, I remember hearing the chairman of Charles 
Cammell and Co., Mr. George Wilson—since deceased—predict a 
development of the steel industry in steel sleepers. His predic- 
tion has come true, but the work has not come Sheffield way, as he 
thought it would. Large orders are just now on offer for steel 
sleepers, the most important of which is for an Indian line, and is 
exciting a good deal of interest. Prices are stated at £5 to £6 
perton. A Welsh firm is said to have carried off a contract for 
nearly 300,000 sleepers for the East India State Railway. 

A largely-attended demonstration of Yorkshire miners took place 
at Wakefield on Monday. It is estimated that 15,000 persons 
were present. A resolution was passed recording the good done 
by the Yorkshire Miners’ Association, and urging all miners to join 
it, ‘‘So that greater benefits in the matter of fair wages and con- 
tracts may be obtained in the future than has been done in the 

e resolution further reiterated the desire of the miners 
that the Yorkshire colliery owners would meet the men and agree 
to form a joint committee of owners and workmen, “in order that 
all disputes may be decided amicably without having recourse to 
strikes and lock-outs both on local and general questions.” 
Among other resolutions was one in favour of the 
Government being pressed to deal with the Employers’ Liability 
Bill and other questions affecting the interests of the working 
classes “in a more prompt and practical manner than has 
hitherto marked their action since they came into office.” The 
miners, it is understood, intend to add to their representatives in 
the House when they feel financially strong enough. 

Two old-established collieries have recently been closed—West 
Melton, where coal has been got for over half a century, and New- 
hill pit, which at one time produced a fine quality of house coal 
which was in repute for the Southern markets. A number of 
miners have thus been deprived of employment. 

Metal tubing is at present in excellent request, chiefly on home 
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account. Messrs. Howell and Co., of the Sheffield Tube Works, 
Wincobank, report that business is very brisk with them in all 
their specialities. They are also full of work in steel, files, and 
similar goods, Generally, the steel, file, and saw trades, and edge 
and mining tools, are in a gratifying condition, though complaints 
are made of the lowness of price and the k of petiti 

Lead mining in Derbyshire is almost a lost industry. Companies 

which at one time paid magnificent dividends find it impossible to 
carry on at a profit, and mine after mine is being closed. On 
Tuesday, the mines and mineral possessions of the Eyam Mining 
Company, situate in the manor or mineral liberty of Stoney 
Middleton and Eyam, Derbyshire, was sold for £131 l5s.! One 
“sopan's of the ge yes Dusty Pits and Glebe Mines—were 
or years very rich. e shares have been as high as £60 and 
£70, and dividends of £1 per share per month have been paid. 
These pits, with several other mines, sold for £120. Three other 
mines—the Fielding Gate Mine, the Shining Cliff Mine, and a 
moiety of the Burr Mine—fetched 10s.; and 648 shares in the 
Water Grave United Mines, situate near Foolow and Middleton 
Dale, sold for 25s.! Very few of the many prosperous mining con- 
cerns of twenty years ago are now being worked. The capital of 
the , Magpie, Milldam, and most of the mines is held in 
Sheffield. In times of war, and before Spain and America became 
sources of supply, the lead mining industry of Derbyshire afforded 
employment for thousands of worthy workers, and returned good 
dividends to Sheffield capitalists. Mr. Wass’s mines in Darley 
Dale are still being profitably worked. 

Sheffield has lost a noted citizen in the death of Alderman W. 

Hutchinson, formerly senior partner in the firm of W. and H. 
Hutchinson, surgical instrument makers, Matilda-street. At one 
time in the scissor trade, Mr. Hutchinson, failing to book any 
orders in London, was asked why he did not offer something that 
would sell, and a Strand merchant mentioned to him that he could 
not procure scarificators, even though he sent his asssistant with 
cash in hand for them, neither would the market back an order. 
Mr. Hutchinson borrowed a pattern, returned to Sheffield and 
made a dozen or two. These were sent to London and formed the 
beginning of a great business and the introduction to Sheffield of 
the new industry. He showed inventive genius in other directions, 
and in course of time became a leading manufacturer, am a 
large fortune. He was Master Cutler in 1857-8, and has been an 
alderman for many years. The business is now carried on by his 
— Mr. George Tomlinson, under the old style. 
_ Messrs. J. G. Lowood and Co., of Sheffield and Deepcar, have 
just booked an order for nearly 100,000 of their “ Lowood ” bricks 
for the armour-plate furnaces at Kolpino, St. Petersburg. They 
report business as exceedingly brisk. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


TuE Cleveland pig iron trade continues in a quiescent condition, 
and prices are slightly lower than a week ago. There was a good 
attendance at the market held at Middlesbrough on Tuesday last, 
but consumers could not make up their minds to purchase, and only 
small quantities changed hands. Makers have made no reduction 
in the quotations, but those merchants who hold iron in quantity 
are now mostly willing to take 34s. 44d. for No. 3G.M.B. for 
prompt delivery, and 34s. 73d. for delivery to the end of August. 
Some sales were reported at 34s. 3d. per ton, but they were not 
many, and for small lots only. Forge iron is in poor request, 
manufacturers preferring not to buy whilst the outlook of the 
finished iron trade remains so unsatisfactory. The usual quotation 
is 33s. per ton, but 32s. 9d. has been accepted by some sellers. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
hematite,” mixed Nos., 45s. per ton ; “‘Acklam Yorkshire ” (Cleve- 
land), No. 3, 36s. per ton ; ‘‘Acklam basic,” 36s. per ton; refined 
iron, 48s. to 63s. per ton—net cash at furnaces. 

The price current of warrants was on Tuesday last 34s, 3d. per 
ton, but 14d. less was reported as their value at Glasgow. Buyers 
are, however, difficult to meet with at any price. 

Messrs. Connal and Co.’s stock of pig iron at Middlesbrough 
amounted on Monday last to 335,904 tons, being a reduction of 
tons for the week. 

Pig iron shipments from Middlesbrough have been but small 
during the last few days, owing probably to holiday-making at 
Glasgow. The quantity exported up to ony night had only 
reached 35,590 tons, or about 7000 tons less than in June. 

The finished ironworks are in more continuous operation as the 
result of somewhat cooler weather, bnt orders are being rapidly 
worked off, and the prospect of fresh ones to take their places is 
not very encouraging. Quotations remain unaltered ; common bars 
and ship plates being offered at £4 10s., and angles at £4 5s. per 
ton, less 24 per cent. discount, free on trucks at makers’ works. 
But orders can usually be placed at somewhat less, owing to the 
sharp competition among producers. 

The steel works are fairly well occupied, and enquiries are 
numerous. Prices are as follows :—Rails, £4 2s. 6d. per ton: ship 
— £6; and angles, £5 2s. 6d., free on trucks at works. 

‘'ayments net cash. 

workmen connected with the iron and steel trades of the 
Cleveland district seem to be in an uneasy condition. In view of 
the long-continued depression of trade, and the ample supply of 
labour in every market, it might have been thought that they 
would have been contented, and even thankful, to have an oppor- 
tunity of working on quietly, at the best wages obtainable. t 
is not so, however. Whether spontaneously, or under pressure 
from professional agitators, is not clear. At any rate, the 
Northern workmen seem ever ready to quarrel with their bread 
and butter, and throw it recklessly away, however scarce it may 
be. At arecent meeting of the blast-furnace men, their officials 
were instructed to arrange for a conference between representa- 
tives of the steel workers, the blast-furnace men, and the miners, 
with the object of federating them all into one Union. A hope 
was expressed that their operations might be extended to 
wherever there are blast furnaces in the United Kingdom. But 
the — object of the meeting was to take measures to get 
the hours of labour reduced to eight perday. Whether there is 
to be a proportionate diminution of wages or not was not stated, 
but there is little doubt that the same w: will be expected for 
eight hours as for the present working y of The meeting also 
decided to ask its parliamentary committee to do their best to have 
blast furnaces placed under Government inspection. It would be 
well if if could be brought home to these blast furnacemen that we 
have lost the Mediterranean trade in hematite pig iron. It is now 
being carried on almost entirely by Spanish firms, and this is 
largely due to the longer hours and lower wages at which Spanish 
miners, blast furnacemen, and sailors work in comparison with the 
English. If the English iron and steel trades are handicapped still 
further in the same way, other markets, less distant a the 
Mediterranean ports, will be given over into the hands of our com- 
petitors, and further depression will probably ensue. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE past week has been devoted to holidays in the manufac- 
mony by wpe of the bey 2g [ per as well as in some other 
of the country, and in w and neighbourhood probabl 
another week will » sd before work is completely com—, é 

The Glasgow pig iron market was closed from Thursday till 
Tuesday, and the tone of business has been quiet since the opening, 
with a apr! little doing, and not much alteration in prices. 
Very little speculative business has taken The past week’s 
pig iron shipments were fair for a holiday time, amounting to about 
7000 tons, There were eighty-three furnaces in blast, against 





eighty-six twelve months Less pig iron than usual has been 
sent into Messrs. Connal and Co.’s Glasgow stores this week. 

The current values of makers’ pig iron are as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 49s. 6d.; No, 3, 44s. 6d.; Colt- 

se Langloan, 50s. 6d. and 46s.; Summerlee, 
52s. 6d. and 43s. 6d.; Calder, 49s. 6d. and 42s. 6d.; Carnbroe, 
44s. and 40s. 6d.; Clyde, 46s. 6d. and 41s. 6d.; Monkland, 43s. 6d. 
and 39s.; Govan at Broomielaw, 43s. 6d. and 39s.; Shotts at Leith, 
49s, 6d. and 45s. 6d.; Carron at Grangemouth, 52s. and 44s, 6d.; 
Gle ock at Ardrossan, 48s. 6d. and 41s, 6d.; Eglinton, 43s, 3d. 
and 3d.; Dalmellington, 44s. and 40s. 6d. 

During the week ending Saturday last 2920 tons of Cleveland pig 
iron were imported at Grangemouth against 4705 in the same week 
of 1886. The total import of these pigs to date for the present 
year is 185,073 tons, being 15,479 more than at the same date last 


ear. 

The coal trade is quiet, many of the colliers being on holiday, 
but the week’s shipments have nevertheless been fairl +e At 
Glasgow, 29,563 tons were despatched ; Gr k, a ; Irvine, 
2393; Troon, 6496; Ayr, 8307; Granton, 5655; Leith, 3000; 
Burntisland, 7326 ; Bo’ness, 7463 ; and Grangemouth, 11,875 tons. 
There is no change in prices this week, although it is not very easy 
to maintain quotations. 

Miners’ wages are being reduced all round, and the prospect is 
that in some places the men will offer active opposition. Indeed, 
strikes of the shale miners have already occurred in certain dis- 
tricts. These will be futile, so far as the men are concerned, 
because the whole of the oil companies are agreed in making the 
reduction as an absolute necessity of the present unremunerative 
state of the trade. The oil companies have also confirmed an 
agreement for increasing the price of burning oils. 

The Fairfield Shipbuilding Company, of Glasgow, has received 
an order from the Government for the construction of the hulls of 
two wood-sheathed protected cruisers of about 2950 tons displace- 
ment, and having a speed of twenty knotsan hour. The engines 
for the vessels, which are to be built by Messrs. Hawthorn, 
Leslie, and Co., on the Tyne, are to be 10,000-horse power. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE cutting of the sod for a new steel works at Cwmavon took 

Ee this week, and the expectations are favourable. The district 

long been an industrial one, from the palmy days of the copper 
works, and being favourably situated for the seaboard, may rival 
some of the inland ones. 

It is considered that the prospects of the steel trade are favour- 
able, efforts at a restart being probable in several directions, 
notably at Treforest. The proprietors include several leading men 
in the steel trade, and thus the augury is a good one. I regret to 
find that Dowlais Works continue in a dormant state. Very little 
is doing there for lack of water, and total stoppage seems not far 
removed. The works not requiring coal, colliers in turn are not 
required, except those who work the sale coal, and thus the distress 
is intensified. But for the drought, a good business would be doing 
in all directions, as orders for steel sleepers, rails, and tin bar are 
in hand in sufficient numbers to keep things moderately brisk. The 
little that is done by works better situated than Dowlais for water 
is at firm, if not advancing, rates. Cyfarthfa is going on well, being 
favourably placed with regard to water, though great economy is 
practised, the hydraulics requiring large quantities. The coke 
ovens of the Evance Copper Co. are progressing well, and a new 
contingent of Belgians came in this week to construct. 

The only iron and steel cargoes of any note of late have been one 
of rails for San Francisco, from Cardiff, and another of steel sleepers 
from weacee oe Mon. 

The mu oo of the uses of steel promise, as I have stated 
of late, well for the future of the steel works. The exhibition of 
plates from Landore now being used at Pembroke Dock in naval 
construction, and of steel ‘‘tissue paper,” for such is the best 
description, made at Cyfarthfa, yield the two extremes, and show 
what steel is capable of being transformed into. 

A fine steel vessel is now loading at Penarth, Cardiff. It is 
regarded as a fine example of the Clyde build. She carries 3600 tons, 
and is strongly and handsomely constructed, engined on the triple- 
expansion principle, the diameter of the cylinders being 21in., 33in., 
= — Her length is 285ft., beam 37ft., and depth of hold 

in. 

Several fine vessels have been cleared this week, notably the Star 
of Victoria for Bombay with 4000 tons steam coal. Large cargoes 
are going to India and China, and the coal trade continues to 
sustain the hopes aroused of late. Coalowners are, however, com- 
plaining that too favourable an opinion is at present held of prices, 
and insist that the high prices quoted of late, as obtained at Cardiff, 
have been given under exceptional circumstances. This may be, 
but it cannot be denied that prices are higher at all the ports, 
generally, for steam coal. At Cardiff, owners of the best steam 
coal have been able to command pretty well their own rate, which 
is 9s. 6d. per ton. Inferior sorts are selling at various 
ranging from 7s. 9d. to 8s. 6d. Rhondda coal has not quite 
recovered its form, and 8s. is about the highest price obtainable. 

Colliers are beginning to get expectant at an advance of wage, 
but this is still in the distance. The fact is that though the coal 
trade is undoubtedly better, the ve evil still remains that the 
capacity of yield is too great for demand. Jubilee week told well 
on the coal trade, because the colliers worked less. Coalowners 
say that directiy the output slackened, and buyers found it difficult 
to complete cargoes, prices went up. If the colliers went in thou- 
sands for holidays to the wells and the coast towns, it would have 
an excellent influence on the trade. 

The drive at the large collieries is excessive : Clydach—Thomas 
and Riches—may be instanced, which sends up 1400 to 1500tons daily. 
This is somanaged that the operationsare incessant, three tons of coal 
coming up every time, and as rapidly as the engine can act. The 
“ high-pressure ” exercised at other collieries, not so well engined 
as thie three being employed—is shown by a complaint of an 
engineer ‘‘that he has not time to eat a meal during the eight 
hours working.” He can only take “ ee ey bites.” 

An ident in tion with one of the Rhondda pits is 
reported this week. Some derangement of the valves of the 
engine caused the cage with ten men to descend at too rapid a 
rate, and all were more or less injured at the bottom of the pit. 

The export of coal from Cardiff last week was over 150,000 
tons; from Swansea close upon 26,000 tons; and Newport coasting 
trade showed a total of 25,000 tons. Swansea quotations, steam 
coal, were 8s. to 8s. 6d. House coal is weak all round. Steam 
coal is now beginning to flood the market again, but prices still 
keep at 5s, to 5s. 3d. Pitwood, best, 15s. 

Patent fuel is getting more brisk. Swansea last week sent away 
over 6000 tons. ‘This is scarcely, though, half the yp of the 
manufacturers. The quality is excellent, and I should only be too 
glad to record some of the old totals of 10,000 to 12,000 tons. 

In tin-plate there has been a considerable exportation. Swansea 
— last week tin-plates to the value of ,000. America is 
still the principal customer, as note the items of last exports :— 
Baltimore and Philadelphia, 2200 tons, New Orleans 750 tons, New 
Lea tons, Lisbon took 185 tons, Hamburg 250 tons, Batoum 

ns. 

The total shipments from Swansea were next to the highest on 
record, amounting to over 92,000 boxes. 

There is a little hesitation amongst buyers this week, and not so 
much business doing, as makers are firm in resi: any reduction 
from late greg namely, Bessemer steels, 18s. 6d. to 14s, 
Siemens, 14s. to 14s. 6d. In face of the fact that makers are 
greatly backward in deliveries owing to the oe (a 
their own works, and the works supplying them with steel bar, 
and that stocks are down to 36, boxes instead of —, — 
y 








previous week, the tendency of things at Swansea i 
an advance above present figures, 





The Monmouthshire works are going along satisfactorily. 

Five colliers of Plymouth were each fined on Monday 10s, and 
costs for reckless contravention of the colliery rules, by which their 
own lives were endangered and three horses killed. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE Rhenish-Wesphalian iron market has in general assumed a 
firmer attitude, at any rate as concerns wrought iron manufactures, 
and to all ne there is an improvement approaching in the 
condition of the crude iron trade as well, judging from the reports 
coming to hand. The South-west group of works are now dis- 
cussing a common sales syndicate, it appears, and when this is 
arranged the present idea is to establish a joint central sales bureau 
at Berlin for merchant iron for all the four groups or syndicates. 
It may then be that the physiognomy of the iron business will be 
changed for the better, which is very desirable, but there are 
still a number of works, though the less important ones 
which are and will probably remain without the pale of the combi- 
nation, which is a bad prognostic for a continued, steady, remune- 
rative trade. Beyond this, again, it will require careful watching 
to see that one group does not try to overreach the other, and so 
bring the trade into the same condition it was placed in before by 
individual competition. The reports from Silesia are, on the whole, 
satisfactory, although the demand for crude iron has shrunk con- 
siderably for some sorts. Latterly the reports from the Siegerland, 
too, have been more cheerful, and since the sudden drop in forge piga 
short time back, made by one works for noeasily reconcileable reason, 
it has decidedly become quite firm, for although the greater part 
of the output for the quarter has been sold, still there is a steady 
demand not only for it, but for the other sorts as well, and new 
sales are only done at M. 1 to 2 advance on last quotations. Ores 
also have improved in price a little and the mines are able to 
maintain the slight advance, which, however, unfortunately for 
them, took place after the Westphalian and Rhenish smelting 
works had made large contracts for roasted steel-stone at the 
former ruling lower prices. On the whole, at the present moment 
the Rhenish- Westphalian crude iron trade is, relatively, in 
the worst ition as prices cannot be got to rise; but this 
is not to 7 wondered at when the disproportion between 
stocks and present output on the one hand is considered in 
relation to demand on the other. Nevertheless, prices have 
not receded during the week, and if not in every case, still 
the condition of the market may be pronounced to be an improving 
‘one, and if a common sales syndicate can be established for the 
Siegerland, which is now in embryo, it will materially aid in steady- 
ing prices and sales in all quarters. America is again in the 
market for spiegeleisen, and considerable export contracts have 
been entered into with that and other countries. There is nothing 
new to mention concerning Bessemer and basic pig, further 
than that prices fixed by the Rhenish-Westphalian convention 
are being strictly upheld. As regards the rolling mill branch, 
it has improved, as was expected, for no sooner were buyers 
once satisfied that the sales syndicates were realities, than 
they emerged from their waiting attitudes, and concluded 
large contracts at the prices fixed by the combination. Now the 
works are fully engaged, and some of them already for the next 
five or six months, not only that, but the present base price of 
M. 112 for bars leaves a small margin of profit. All that the works 
now desire is a demand for exportation. The mills rolling girders 
can scarcely get through the work fast enough for the demand at 
this season, consequently the prices are exceedingly firm, and have 
risen again. The plate trade has also lately been a little 
brisker, and the convention price of M. 150 well sustained. 
Although the consumption of sheets has somewhat increased, the 
business is unsatisfactory, as prices have been sinking for weeks 
ued still, within the last fortnight they seem to have found 

ttom. In order to improve this state of things, an ement 
is being concocted between the Rhenish- Westphalian ‘aa Geer 
land works to fix upon minimum selling prices, which in the course 
of the month is to come into operation. Iron wire rods have gone 
down a few marks per ton in consequence of the late weaker state 
of the pig market ; added to this is the cheapness of mild steel 
rods, which influences them unfavourably, but still the price of 
steel billets keeps up. The diminished demand from erica 
is doing the mischief. In steel there is little that is new to note. 
At Strasburg on the 13th inst. 142,000m. of steel rails were awarded 
in part to de Wendel et Cie., at M. 107°50, and in part to the 
Rothe Erde Company, at M. 107 p.t., no foreign firms tendering. 
Then it was definitively settled, at a general meeting of the 
Bochum Steel Company that it should associate itself with the firm 
of Tardy and Benech, of Savona, in Italy, with 4,000,000f., and 
with the firm of Portilla, White, and Co., of Sevilla, in Spain, 
with M. 300,000, in order to improve and extend the works of 
these firms for producing steel of all sorts by all the different new 
systems now in vogue in all first-class works, But as such works 
already exist in these countries, as detailed from time to time in 
these ‘‘ Notes,” notably that at Terni, capable of making all 
the requirements of Italy, for instance, how long will it be 
before there is the same competition there as there is 
here and elsewhere? Foreign competition, again, can always 
keep the prices so moderate—not to say low—that it 
seems a bold speculation, although propped up by protective 
duties and other advantages. At last the constructive workshops 
can no more complain of want of work, which oppeere of satisfac- 
tory bulk just at present, as more demand from abroad has set in, 
but the prices are as depressed as ever and do not pays however, 
workpeople and workshop tools get employment, an t is some- 
thing at any rate. 

On the Lith inst. the well known Alfred Krupp, head of the firm 
Fried. Krupp, of Essen, died at his residence, near Bredeny, in the 
seventy-sixth year of his age. In 1848 the management of the 
melody small ironworks at that date was given into his hands, 
and, through his restless activity during forty years, has cul- 
minated in the largest steel works now existing. 

The situation of the French iron market is at present a most 
cheerless one. The ever sinking tendency continues, and for some 
time past the cost price of the articles has not n i 
Nominally, girders are still quoted at 125f., and merchant iron at 
135 p.t. It appears, however, now to have come to such a pass 
that efforts must be made to improve the position of the trade, and 
meetings were held on the 7th and 8th insts. at Paris for the pur- 
pose of forming conventions for each group of works, with the 
ultimate object of uniting them into one, in order to regulate the 
prices, sales, and output for the whole country in the future, for at 
first, bar, sectional iron, and plates, to be afterwards extended to 
rails, tin-plates, and wire nails. It is said that the French Syndi- 
cate in China has secured orders for material for the Pekin-Tientsin 
Railway. With the object of jeary wend with foreign, especially 
English, imports of coal, the Nord Railway has lowered the freight 
from 7°40f. to 6°00f. for one year for the Pas de Calais Depart- 
ment, 

The long continued firmness in the Belgian market has increased 
if anythi Pig iron is in + demand and the production is 
less than the requirements. Forge pig is 42f. up to 50f. for special 
sorts, The export of rails has increased, girders and construction 
iron are in t request. The coal trade is also firm for most 
sorts. In 1886 280 mines were at work inst 285 in 1885 and 
100,282 miners were engaged i 103,095 the year before, 
2p.c. of which were women. e average wages were in 1886 
7883f. in 1885 813f. The ave’ cost price of the coal was in 1886 
795f. against 8°47f. in 1885. e output was in 1886 142,542,003t. 
against 154,618,235 in 1885, and the av re in the two 

ears 8°25f. against 8°87. The whole profit was last year 
2 751,101 against 6,929,055f. the year before, or a difference of 
1,777 ,954f. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 8th, 

THE importers of tin and tin-plate are counting 
upon a very heavy autumn demand, and already 
orders are arriving for tin- —t from the cannin; 
interests, which indicate that the demand will be 
of very large abe ate So far this year, our 
importations foo t up about 180,000 boxes behind 
last year; but arrangements have been made for 
early ant large shipments from abroad. The 
demand for tin is improving, and lead and 
spelter are selling more freely. The inquiries for 
Bessemer pig, spiegel, and billets have not re- 
sulted in much business, Brokers handling 
foreign rails are now negotiating for large im- 
portations on the Gulf and Pacific Coasts. One 
order was sent abroad this week for 10,000 tons, 
to be delivered at New Orleans. There will be 
no strike in the rolling mills, as the employers 
have yielded to the demands of the workmen, 
and will pay the 10 per cent. advance. The Con- 
nelsville coke strike is still on, and the coke pro- 
duction has now reached 35, 600 tons per week. 
Furnaces are banked up in Western Pennsylvania 
and in pened Foundry irons are stronger every- 
where, ially among the finer brands. 
ponce Hig mer is in very active demand, 
American steelmakers declare themselves able to 
supply all legitimate demands for steel, and are 
endeavouring to bring about an understanding 
by which they can secure some of the business 
which has heretofore been going abroad. 

There is great activity in material entering into 
the construction of ships for coastwise service, 
and boats and barges for river and lake service. 
The new railroad law has greatly stimulated 
traffle where the hauls are for short distances, 
Valuable iron ore beds are being developed in 
Canada, Michigan, Virginia, Kentucky, and Mis- 
souri, The Lake Superior iron region will in- 
crease its output this apr over last by fully 25 
percent. The bar mills throughout the country 
are booking heavy orders for car work, and for 
all purposes for which finished iron is used. 
There will be a general improvement in the de- 
mand for iron and steel, based upon the heavy 
activity in railway building. The mileage for the 
first six months foots - nearly 4000 miles, and 
these figures will probably be — —— the 
last six months vf the year. rts from all the 
bridge-builders up to June sok show an unpre- 
cedented activity, and a good many railroad 
bridge-builders are in the market this week to 
ascertain the probability of having orders filled 
during October. The nail mills throughout the 
country are in bad plight. The producing capacity 
is so far beyond the present consumption that 
there are no probabilities of any improvement in 
prices. The sheet mills are fairly busy. The 
output of pig iron is absorbed about as fast as it 
cools, The new furnaces under construction are 
being hurried forward as fast as possible. Several 
new railroad lines have been projected within 
thirty days, One line is 800 miles long, intended 
to develope the mineral and timber regions con- 
tributory to Chicago. Several short lines are to 
be constructed in the Gulf States, to develope the 
territory controlled by New Orleans and Savannah. 
The industrial and labour outlook is quite pleasing 
to both employers and employed. 








NEW COMPANIES. 
Tue following companies have just been regis- 
tered 


Acme Filter Co., Limited. 

On the 7th inst. this company was registered, 
with a capital of £10,000, in £1 shares, to purchase 
and work the letters patent, No. 5407, dated 13th 
November, 1882, granted to Jasper Wetter for 
the manufacture and sule of the Grant Revolving 
Bull Water Filter. The subscribers are :— 

Shares. 
*S. G. Mason, Moseley, Worcester, manufacturer 100 


*J. F. Pearson, Moseley, Worcester, agent 100 
H. Wood, Balsall-heath, Worcester, surgeon 50 
*J. R. Hands, Alexandra Hotel, Liverpool . 50 
B. Hands, Bootle, Liverpool, wine and ale mer- 
chant . oe 50 
O. Essex, Birmingham, ‘architect .. 50 
H. Hodgkinson, Aston, secretary 25 


The number of directors is not to be ‘less than 
two, nor more than five ; - ualification, 100 shares ; 
the subscribers denoted by an asterisk are the 
first. 





Hecla Engineering Works, Limited, 
This company was registered on the 7th inst., 
with a capital of £5000, in £1 shares, to carry on 
business as engineers, millwrights, boilermakers, 





&c. The subscribers are :— 
8) 
ys cena, Bumber Bridge, L , boiler- 
E. mat cLaughlin, Bumber Bridge, pein 
rivetter.. . 1 
Cc. Norman, Bumber Bridge, Lancaster, smith ; 1 
J.J. Roberts, Liverpool, bookkeeper .. .. .. 1 
J. 8. Howden, Liverpool, printer .. 1. :. 1 
Ww. Holland” Das BONE 06., <0, .c0,: os 20 1 
H. Preston, moulder.. .. e608 1 


Registered without special articles, 





Hobbs, Hart, and Co., Limited. 

This is the conversion to a company of the 
business of lock and safe manufacturer, carried = 
by the above-named firm. It was registered o' 
the 8th inst., with a capital of £100,000, in £1 
shares, with the following as first subscribers :— 


*Major-General W. Nassau Lees, 64, ae 
street > an eee 
*The Earl of Wharncliffe, Curzon-street 1)! 
“J. moral St 3 ‘Amy, 107, ‘Cromwell-road 
John St. George, 22, Cornwall-gar- 
+4 Fi Hamilton, M. P., ‘9a, Lowndes- 
a. Leveled, i 19, Coleman-street, ‘chartered ac- 
H. J. 2. Ds n, 19, Coleman-street, iadeanien ac- 
R. Jehu, 83, Mark-lane, solicitor. eae 
T. Purvis, 48, Kagle Wharf-road, Hoxton, engl ag 
neer.. oo ee oc J 


The number of “directors | is not to be less than 
three, nor more than seven; qualification, £500 
in shares or stock ; the first are the subscribers 
denoted by an asterisk ; remuneration, £750 per 
annum, 


oe ee 


1000 
1000 
1000 
+ 1000 
500 
500 
500 





Bute Dock Club Company, Limited. 


This onennenty was registered on the 8th inst., 
as a company, limited b ntee to 10s, each 
member, the > oe ing the first directors 
and m —Messrs. J. Morgan, T. Sheridan, 
T. Patter, , Williams, T. Mahoney, E. W. White, 
E. McCarthy, and C, Mason, all o Cardiff. 





Holmes’ Lights Company, Limited. 

istered on the 7th inst., with a capital of 
Por , in £10 shares, to purchase and work the 
letters patent, No, 3490, dated 18th February, 
1884, for ‘‘improvements in extinguishable signal 
lights.” The subscribers are :— 


Shares. 
J. W. Howard, Harlesden, engineer 
*D. R. Comyn, 37, Cornwall-road, W., “nautical 


assessor 
D. Wallis, 15, Billiter- street, merchant... 
J. Bernie, 25, Belmont Park, Lee, naval architect 
J.W. Atkins, 121, Fenchurch-street, contractor. . 
T. R. Ord, 28, Sunnyside- -road, Hornsey -rise 
*W. W. Mutter, Glasgow, merchant 

The subscribers denoted by an asterisk, and 
Mr. J. R. Holmes, of Adam-street, are the first 
directors, 


Cl kk el 





Marriage, Neave, and Company, Limited. 

This company was constituted by articles of 
association on the 30th ult., and was registered as 
a limited company on the ‘Sth inst. It proposes 
to take over the business of Marriage, Neave, and 
Compnnt, of the Albert Bridge Flour Mills, Bat- 
rsea. The capital is £150,000, divided into 

3750 preference shares of £20 each, and 7500 
ordinary shares of £10 each. The shares taken 
up are 1560 preference shares, and 3130 ordinary 
shares upon which the full amount has been paid, 





Metropolitan Mineral Water Company, Limited. 
On the 8th inst. - 100000 was registered, 

with a capital of £ , in £1 shares, to 

enter into an Mar of the 6th inst. with 


John Thomas w, for the acquisition of a 
mineral water manufactory. The subscribers 
are :— 


tS) 
*Major J. H. Prenderville, 44, Gloucester-crescent, 
J.T. Law, Lynwood, Southport, corn miller .. ¥ 
*J. Heyworth, 74, St. John-street, E.C., curled 
hair manufacturer ae 1 
*H. Roe, 6, Melbourne-square, Brixton, ‘water 
manufacturer i 
W. H. Bibby, 98, Stamford. ‘street, Lambeth, 
secretary 1 
T. B. Ward, Rhyl, quarry owner |. aa 1 
N. Warwick, 33, Old Broad-street, accountant |. 1 
The number of directors is not to be less than 
three, nor more than twelve, the first being the 
subscribers denoted by an asterisk, and Lieut.- 
Col. F. Weymyss; qualification, 250 shares ; 
remuneration, chairman, £150 per annum ; each 
ordinary director, £100 per annum. The first 
managing director will be entitled to £200 per 
annum, to be increased to £400 in any year in 
which 10 per cent. dividend is paid. 





Mid-Kent Building and Contracting Works, 
imited, 

This company was registered on the 11th inst., 

with a capital of £20,000 in £5 shares, to trade as 

builders and contractors, The subscribers are :— 








Shares. 

*John Cox, Beckenham, surveyor .. as 1 
*J. ta Oe once clerk . apr 1 
A. Co: hitects’ | pupil . se 0s 1 
~ 4 Heathfield, "Beckenham, pra 4 eens 1 
"puilders’ foreman 1 

- “Turner, Hitchin, clerk of works. 1 


A. venaee S 5, Fenchurch- street, ‘chartered accoun- 
n ee 
The number of directors i is not ny be ee than 
three, nor more than six; the first are the sub- 
scribers denoted by an asferisk. 


Salterforth Shed C Co., Limited. 


This company was registered on the 7th inst., 
with a capital of £6000, in £10 shares, to erect 
a cotton mill at Salterforth, rish of Barnolds- 
wick, York. There are 14 subscribers, who take 
amongst them 104 shares. The first directors are 
Messrs. Henry Widdup, J. Widdup, A. Brown, 
W. Brown, Hodgson, J. Marsden, J. Pelty, 
and Robinson Sutcliffe. 








LOCOMOTIVE CYLINDER PRACTICE IN AMERICA. 
—At a recent meeting of the American Master 
Mechanics’ Association, the report of a committee 
on the best proportion of locomotive cylinders was 
read, They stated that though they had sent out 
a large number of circulars, they had only received 
replies from Messrs, Barnett, Meehan, Sinclair, 
and Sa J. McGrayel, of the Des Moines and Fort 

os. Twombley, of the Chicago, Rock 

Island, ‘aad Pacific; Mr. S. G. Copestake, of the 
—— Locomotive Works, Scotland, and from 
W. Webb, of the London and North- West- 

ern. Most of the gentlemen gave rules which 
they used for proportioning the diameter of cylin- 
ders and stroke to the diameter of the driving 
wheel, the boiler pressure and the weight on the 
drivers. These rules gave very varying results, as 
shown below. Fora passenger engine with 26in. 


stroke of piston, 6lin. mean diameter of os 
wheels, 1601b. boiler ressure, and 60,000 Ib. 
weight on drivers, the rules given by the following 
gentlemen gave the following results :— 

ae. Inches. 
Barnett.. .. -14°5 | Copestake .. .. ..16°9 
McGrayel .. -16°6 — $6 Ne 17 

eehan.. .. .. ..16°2] Rule roposed. by the 

Twombley .. .. ..169 Conmntttes 4 16" ‘1 





The committee svesisin a rule in which the pun 
effective cylinder pressure was taken at 85 
cent. of the boiler pressure, and that the Pred wed 
force thus given should be one-fourth of the 
adhesive weight for nger engines, 1 divided 
by 4} for freight engines, and 1 divided by 44 for 
switching engines. e@ report was accompanied 
by an interesting table, showing the variation from 
penne . rule found A . large a of 
engines actually running and designed by both 
American, British, | continental e eers, 
Many of the passenger engines appeared to possess 
considerable excess of weight, while many of the 
freight engines and all the switching engines were 
deficient in adhesive weight, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 
Patents. 


Application for Letters Patent. 
*,* When P pero have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


12th July, 1887. 


9719. Steam Enaivyes, R. Creuzbaur, London. 

9720. Dyginc Skins, C. Meadowcroft and P. Denan- 
houer, London. 

9721, ProreLtinc Vessets, W. P. Thompson.—({h. A. 
Cc. von Schlieben, eae 

9722. CLeanine Cotton, W. P. Thompson.—(J. Meikle, 
United States.) 


9723. GLopuLaRr, &c., Sream Enarnes, T. Mudd, Liver- 
poo! 
9724. Stoppers for AERATED WATER Bortrves, O. Wes- 


lau, Liverpool. 
9725. DyNaMo-ELECTRIC Macuixes, W. P, Thompson.— 
(G. Westinghouse, United States.) : 
9726. ARMATURES, W. P. Thompson.—(@. Westinghouse, 
United States.) I 
9727. Commutators, W. P. Thompson.(G. Westing- 
house, United States.) 
728. CONVERTERS, W. P. Thompson.—(@. Westinghouse, 
United States.) 

9729. Converters, W. P. Thompson.—{(@. Westinghouse, 








pson.—(@. Westinghouse, 


(G. Westinghouse, 





—(G. Westinghouse, 

ni l 

9731, Ammeters, W. P. Thompson.—(G. Westinghouse, 
United States.) 

9732, Inpicators, W. P. Th 
United States. 

9733. Recutatinc Circuits, W. P. Thompson.—(@. 
Westinghouse, United States.) 

9734. Transmission of ELecrriciry, W. P. Thompson.— 
(G. Westinghouse, United nemo | 

9735. Erecraicay Distrisution, W. P. Thompson.—(G4. 
Westinghouse, United States, 

9736. Generators, W. P. Thompson.—(G. Westing- 
house, United States.) 

9737. ELectricaL Distrisution, W. P, Thompson.—(@. 
Westinghouse, United States.) 

9738. ELectricaL Distrisution, W. P. Thompson.—(G. 
Westinghouse, United States.) 

9739. Circuits, om pson, — 
United States.) 
740. EvecrricaL Distrisution, W. P. Thompson.— 
(G. Westinghouse, United States.) 

9741. Evecrricat Distrisution, W. P. Thompson.— 
(G. Westinghouse, United States.) 

9742. Circuits, P. Thompson.—{G. Westinghouse, 
United States. ) 

9743. Lamp Sockets, W. P. Thompson.{(@. Westing- 
house United States. ) 

9744. Cases, W. P. Th 4G. Westingh 
United States.) 

9745. Convertinc E.ectric Currents, W. P. Thomp- 
son.—{(G. Westinghouse, United States.) 

9746, RecuLatine the Fiow of Fiuips, M. Vinning, 
London. 

9747. Martina, G. J. Bicknell, London. 

9748 ‘ASH-GUARD, C. Forrest and A. Spon, Brad- 


ford. 

9749, Cork-screw, W. Hartmann, Paris, 

9750. Matcu Boxes, W. — oe Redditch, 

9751. Mitxy Juices, E. J. P. . Robet, Paris. 

9752. EARTHENWARE Tops for TABLES, F. J. McMinn 
an ackson, en oo 

9753, SPINNING Tops, J. E. Hayward, Birmingham. 

9754. ApveRTISING, F. D. Tippetts, Birmingham. 

9755. TREATING SewaGE, &c., Matrers, R. Weaver, 
London. 

BREFCH-LOADING SMALL-aRMS, G. A. Mills, 
London. 

9757. Explosive AvLarMs for Protecting Winpows, 

tc., J. Turner, Birmingham. 

9758. 'SwitcHes for ELEcTRIc Circuits, A. C. Cock- 
burn and E. Thomas, London. 

9759. Water Tap or SteaM VALvE, W. Preston, Leeds. 

9760. Su_tpHates of Sopa and Portasn, &c., A. Walker, 
Glasgow. 

9761. LysuLator, &c., of TELEGRAPH Wires, F. Bishop, 

isto 


ristol. 
9762. Heatine, &c., Arn, J. H. R. Dinsmore, Liver- 


pool, 

9763. Gravity Raitways, R. Mansell and E. 8. 
Samuel, Manchester. 

9764. Busties, C. C. Carpenter, London. 

9765. Dorrine or STRIPPING | aa from Rotary Sur- 
races, J. and T. Scott, Hali 

9766, CIGARETTES, &e., G. H. yl London. 

9767. REPAIRING ELECTRIC Lamps, J. B. Duncan, New- 
castle-upon-Tyne. 

9768. ELECTRICAL Conpuctors, J. Hewitson, Monk- 
wearmouth. 

9769. Dritu Presses, U. aaa, London. 


9770. CARRIAGES for Raitways, F. B. Welch, Man- 
chester. 
9771. INTERNALLY StopreRED Borties, D. Rylands, 
rnsley. 


9772. Link Couper, J. Farnsworth, ~ aap 

9773. SIGNALLING, E. Restieaux, Llane! 

9774. CicaR-HOLDERS, H. Lintott and i. T. Tallack, 
London. 

9775. Frurp Pressure Packine, J. T. Williamson, 
London. 

9776. Musketry Instruction, A. N. Tucker, Sheffield. 

9777. Roap Veuictes, B. Jones, Lynton. 

9778. Gas-HEATED IRons, R. B. Sanson, London. 

9779. WeicHine, &e., W. T. Whiteman.—{ The United 
States Machine and Inventions Company, United 


States.) 
9780. Wricuine, &c., W. T. Whiteman.—(The United 
United 


States Machine and Inventions Company, 
States.) 

9781. Measurine, &c., W. T. Whiteman.—{ The United 
a" and Inventions Company, United 
tates. 


782. HaRDENING, &c., METALS, R. K. Boyle, London. 
9783. Cramp for Woopwork, A. 8. Bayer and C. F. 


Mott, London. 
J. N. Gotendorf, jun., 


9784. CoveRED Buttons, 
London. 

9785. COAL-BREAKING, W. Pegge, Stoke-on-Trent. 

9786. Dust-pans, W. Hardy, jun., and J. W. Willcocks, 
London. 

9787. Harvesters, La V. W. Noyer, London. 

9788. Stnece TRANSFER Paprrs, T. 8S. Skelton, London. 

9789. LEVER-DRIVEN Macuing, E. Scholey, Colchester. 

9790. TrimmtnG Apparatus, F, Wilkinson, J. Hall, and 
P. Pearson, London. 

9791. VEHICLE Axes, J. M. Brosius, T. H. Jones, and 
H. Krouse, London. 

9792. re igpese E. Fitch, London. 

9793. — and Winpow-cuarps, W. W. Bostwick, 

mdon. 

9794. Sprincs for Supportine the Seats of VELOctI- 
PEDES, J. K. Starley, London. 

9795. Moutps for Casting Meta ArticLEs, H. J. 
Smith, Glasgow. 

9796. MaGazInE Guns, P. Jensen.—(M. Hartley, United 








tates. 
9797. Grates for Furnacegs, T. Kirkwood, London. 
9798. Propucine Scenic Errects, J. Buatier, London. 
9799. HanpLine Ammunition, P. A. Newton.—(S. Sea- 
eens Wamowucmmien And Soule —(R. Clarke and 
. Winpow J. rke a 
W. F. Svere tena nada.) 
9801. Signactine Apparatus, A. J. Boult.(J. M. 


» Dresden. 
9802. Currine CARTRIDGE Caszs, &c., A. J. Boult.— 
(B. Gruhl, Dresden.) 
9808. BUTTON-HOLE ATTACHMENTS for Sewirna Ma- 
curngs, A. J. Boult.—(J. W. Blodgett, United Som) 
9804. Prorectine the Huts “i VESSELS, A. J. Bo 
—-(F. Cuervas-Mons, 








9805. Detivery Apparatus, H. P. Tucker, London. 
9806. Inrants’ FEEDING Bort.zs, A. R. Stocker, 
London. 


9807. y+ ea for ExuiBitinc ADVERTISEMENTS, F, 
Schoyer, Paris. 

9808. CooLinc Beverace, H. Eschwege, London. 

9809. om for Sewinc Macuines, R. Reader, 


9810. Binicnins by Execrrotysis, B. J. B. Mills.— 
(W. E. Smith, Russia. 
9811. CIGARETTE-MAKING Macuixes, H. H. L. Lewis, 
London. 
9812. InpicaTinG the Speen of VeLocirepss, &c., H. H. 
e.—(H. B. Beach, United States.) 
9813, BREECH - LOADING OrpNANCE, A. Sauvée. — 
(J. B. G. A. Canet, France.) 
—= Brxocu.ar TeLescopes and Sterzoscores, A. H. 
las-Hamilton, London. 
wi. rans or Winp Guarps, A. H. Douglas-Hamilton, 


oale , a Switcn and TurnTaBe for Raitways, 
O. Bertrand-Bocandé, London. 


9817. MatreriaL for CoveRING WALLS, Frioors, &¢., O. 


Imray.—({ W. A. Simmons, United — 
9818. ComBINATION EasEL Desk, P. W. Parry, 
Woolwich. 
13th July, 1887. 
9819. Swear-BinpiInc Harvestinc Macuines, J. 


Hornsby, J. Innocent, and I. Trolley, Grantham. 
9820. Fitrerinc Apparatus for Drawinc-orr Liquips, 
T. T. Edwards, Birmingham. 
9821. Bicyctes and Tricycies, W. Andrews, Bir- 


m 3 
9822. Piston Sprinos, R. a” 


9823. Rivet for Boots, 


Manchester. 


. Yoxon, Leicester. 
= Raltway Scanraan, 2 . A. Croft and G. Trenbath, 
anch 

9825. Boister BEARINGS of Srinpies, 8S. Tweedale, 
Halifax. 

9826. Denta Vatve, J. G. Yemen, Gl. . 

9827. Fotpina Suips’ Bertus, W. P. Hoskins, Bir- 
™ " 

9828. Teams cusaren, T. Crossley, Blackburn. 

9829. DyNAMO-ELECTRIC MACHINES, T. Stanley, London. 

9830. Apparatus for Measurinc the Foor, C. Miiller, 
London. 

9831. Fastentnc SHeet Metat Roors, W. Orr and 
P. 8. Brown, Glasgow. 

9832. Dryinc ‘Arr, G. Shepherd, Cardiff. 

9833. TREATMENT of ZINC SURFACES, R. H.W. Biggs 
and W. Duxbury, London. 

9834. EXTINGUISHING FIRE, 
London. 

9835. Cartrinces, G. A. Farini, London. 

9836. ADVERTISING, T. M. Potter and T. Allen, London. 

9837. a Way of Rattways, G. A. Farini, 

mdon 

9838. Corp Fastexincs for Burxps, C. R. Redfearn, 
London. 

9839. Wasninc Macuine, M. Leeb, London. 

9840. Storrers for Botries, W. Fox, London. 

9841. FASTENING TOGETHER SHEETS of Paper, G. F. 
Whittle, London. 

9842. Forminc Meta Strips into Tunes, D. Smith, 
jun., London. 

9843, CompEeNsaTING ELecrric Measurinc Instrv- 


J. C. Merryweather, 


MENTs, W. T. Goolden and 8. Evershed, West- 
minster. 
9844. Sroprrine and Startinc Apparatus for Raitway 


CarriaGes, T. Martin, London. 

9845. Strap Fastener or Buckie, W. H. Hall, 

mdon. 

9846. Fastentnc Wixpow Sasues, P. J. Bishop, 
London. 

9847. Stoppers for BotrLes, W. Wootton, Surrey. 

9848. Inpicator of FLuip Pressure, J. G. Jourdon, 
London. 

9849. WasHinc Macurnes, D. Ehrlich, London. 

9850. Composition for Coatinc of PastepoarD, &c., 
M. Strasser and P. Hosemann, London. 

9851. Sewinc Macuines, T. Vogel, London. 

9852. Brusuixa Device applicable as a TooTH-BRUSH, 
R. Mische, London. 

9853 DyNaAMo-ELECTRIC Macuines, H. Watt, London. 

9854. LuBricaTinGc the Bearincs of SCREW PROPELLER 
Saarts, &c., F. R. Cedervale, London. 

9855. Horse-rakes, J. Howard and E. T. Bousfield, 
London. 

9856. Traix-pire Coupiines of Continuous RatLway 
Brakes, B. E. Popowski, London. 

9857. ToorueD Drivixc BELT and WHEELS therefor, 
H. Dalgety, London. 

9858. Horse-sHoze Natt Macuinery, 8S. Hansen, 
London. 

9859. TELEPHONES, 1. 
many.) 

9860. Pumps for Lire-Boats, &c., 

mdon. 


N. Loeb.—(H. Hanneman, Ger- 
E. J. Preston, 


14th July, 1887. 
9861. Sewinc and EmproiperInc Macuines, W. von 
Pittler, London. 
9862. Brake WueeL, T. Palmer and C. Rrookes, 
Tipton. 
9863. VELocIPEDES, T. Redman, Bradford. 
9864. Horse Curprers, &c., M. G. Gillette, London. 


9865. ReGisTERING the NuMBER of Persons ENTERING 
or Leavinc Tramcars, &c., W. H. Gittins, Liver- 


pool. 

9866. Stake for PLants, D. J. 8S. M. C. Kemp, London, 

— TREATING PULVERULENT IRON, L. A. Brode, 

9868. Tsuractens of GALVANISED Iron, A. G. Green- 
way, West Derby. 

ae ORE APPLIANCES, E. H. Molyneux-Seel, Lon- 


0670. oo &c., Fiurps, H. Wilson, Stockton-on- 


9871. ELECTRO-DYNAMO Macurnes, J. Gibson, Glasgow. 

9872. DousBLe Sprinc Rupture Truss, J. Andrew, 
Ashton-under-Lyne. 

9873. Propuction of SULPHURETTED Hyprocen, E. W. 
Parnell and J. ey Liverpool. 

a Ro ea for Tents, B. Gibbons and G. Glydon, Bir. 

am. 

9875. , Conca Scourer, D. Appleton, Manchester. 

9876. Lie ay — toe mga Macuines, R. Dick and R. 
Kennedy, @ 

9877. DisTRIBUTING ; Manone, F. Schlor, London. 

9878. GuILLOTINEs, F. Payne, Halifax. 

9879. Gas Burners, F, Bosshardt.—(F. G. 
France.) 

9880. INcREASE of Power on a BicyoLe Crank, J. J. 


Morse, \. 

9881. Warp Traverse, H. Hadden and A. Cooke, 
Nottingham. 

tg Gear, W. 8. Bancroft and J. Horsfall, 


—. Gearina, T. Schofield and F. Barker, Man- 


iter. 

9884. Toys, G. Fischer, Berlin. 

9885. Fioor Pate for Kins, J. Milne, Glasgow. 

9886. CoLLAPSIBLE Boxes, A. B. Mcllvride, Glasgow. 

9887. CoLourmne Parnts, &c., J. Rust, London. 

9888. FasTenInc Winpow SasHes, &c., J. Savage, 
London. 

9889. Lastine Boots and Sxozs, A. Hannibal, London. 

9890. T1z, &c., Fastener, M. J. Bianco, Manchester. 

9891. VeLocirepes, W. Clegg, Lendon. 

9892. Music TuRNER, J. A. fessenger, London. 

9893. Steam Enorves, 8. H. James, London. 

9894, RarLway SIGNALLING, C. T. Jones, London. 

9895. DisH-wasHING MacurneEs, J. Cochran, London. 

9896. Borers, J. annie | London. 

9897. Sewrne Macuines, I. Nasch, London. 

9898, CarriaGEs, A. Mackenzie, London 

9899. Ercnine, A. J. Boult.-(F. Kraupa and L. Moser, 
Austria. 

9900. Microtomes, H. F. Dale, London. 

9901. SuPPLYING Canniaces with Gas, C. D. Abel.— 
(M. M. Rotten, Germa a7 

9902. O11 Dusraisutons. P. Wilding.—(C. J. Boye, 
Denmark.) 


Dispot, 
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9903. Fire-arms, P. T. Godsal, London. 
9904. InsuLaTine CoaTines, L. en oe. 


+ 


9999. Fire-escapr, T. Walters and A Pell, London, 
10, 000. an up in Automatic MacHINEs 





=) 


9905. Conpuctors of Execrricrty, R. 
Chelmsfo. 


= Sureps, A. H. F oh London. 
. Cutrine ToBacco P. Elkan, London. 
3008. Cow1, H. F. aay jon. 
9909. ScrEEN Borrom, A. Gaukroger, London. 
9910. TaBLe for GUILLoTINE Macuines, H. H. 
(— Simoulin, jun., France.) 
9911. GuaRD ae CARVING Forks, H. H. Leigh.—(H. B. 
Parry, Western Australia.) 
9912. Drivise Gear for Bicycues, T. R. Marriott and 
F. Cooper, London. 


15th July, 1887. 
9913. + ee and Cop Wixprixc ComBinep, J. Baxter, 


ee. 

9914. Force Pumps, A. G. Melhuish, London. 

9915. CLoTHES-HORSEs, W. tt, . 

9916. Jacquarp Macuines, J. and T. Wilkinson, 
Bradford. 

9917. Masninc Potatogs, R. Ford, Bi ham. 

9918. Burners for HYDROCARBON OIL Lamps, J. C. C. 

and G. F. A. Griffin, Mansfield. 

9919. AERATING WaTER and other Liquips, J. Mum- 
ford, Manchester. 

9920. Waxxxa, &c., Sueerers from Ovtsipe their 
Rooms, G. Quarrie, Birming] 

9921. Contixtous Arr Brakes for ‘Raw AY VEHICLEs, 
W. Fiirst, Manchester. 

9922, Burroxs, C. A. Pfenning, Manchester, 

9923. Ruxes for use in Rine-spinninc and Rrxe- 
gs Macurves, P., R., and J. Eadie, Man- 
chester. 

9924. Hooks, S. Harris, Birmingham. 

9925. Guawtene, J. Hall and on. Bury 

9926. LOOKING-GLASS Movements, F. a Baker, Bir- 


mingham. 
wy hen Sanitary Fioat Mik Canistrer, W. T. Steer, 


9928. Varvus for Sream Enarxes, J. Lang, Glasgow. 

2929. FLrower Hoiper, J. H, Lamprey and J. ™. 
Burnup, London. 

9930. Measurinc and Recisterinc Taps, E. G. 
Matthewson, Upper Norwood. 

9331. Size BoILtxc, T. Singleton, London. 

9932. AxLe-soxes, T. F. N. Finch, London. 

9933. Consumine Liquip HybRo-caRBoss, J. J. 
Harries, London. 

9934. Mountine Seats or Sappies of VELOcIPEDEs, C. 
T. Austen, London. 

9935. Gras Drepcer Firtines, J. R. Bell, London. 

9936. RecuLatinc the Pressure Fiow of Gas, C. H. 
McEuen.—(J. C. Alexander and W. F. Maddox, New 
South Wales. e 

9937. Hose and Pier Couvpiine, W. E. Gedge.—(P. J. 
O'Connor, United States.) 

9938. Case Progectites, A. Mieg and H. Bischoff, 


London. 
P. Born.—{Z. 


9939. CooLttne Arr in Rooms, &c., 
Maring, Switzerland.) 

o> ae De.ivery Boxes, R. W. Vining, 

Dat 


9941. Dotts, W. P. Thompson.—{0. J. Schmidt, Sonne- 


berg. 
9942. Stern Posts, E. F. Wailes, London. 
9943. Purniryinc VeceTaB_e O11s, W. A. Mitchell.— 
(M. V. Schmidt, Austria.) 
9944. Puriryine, &c., Ons, W. M. Riddell, a? 
9945. WasHING APPARATUS, M. Pd + wong po don. 
= Cazsinets, W. H. Pearse, London. 
. Stoppers for Borries, G. A. Wilkins, London. 
ote. Sprixc Fasteners for Sautrers of Siupes of 
Paorocrapsic Cameras, T. P. Watson, London. 
9949. GeLaTiInIseD Corn, E. A. Sengel and L. F. 
Dobler, London. 

= PRESERVING Fruit, &c., L. and C. Stollwerck, 

mdon. 

9951. Brtiiarp Rests, G. R. Short, London. 

9952. Compressinc Apparatus, F. Weldon, London. 

9953. Rerinina VeceTaBLeE O1is for ILLUMINATING, 
T. H. Gray, London. 

9954. PuorocrapHic Cameras, &c., A. Rayment, 
London. 
9955. Hotpinc Srereotyre Piates for Prixtine, E. 
Edwards. Bureau, France.) 

9956. Evaporatinc or Bomine Mix, &c., A. C. 
Drenkhan, London. 

9957. Tau Prates and other ARTICLES of Grass, J. 
Trassl and H. Lindner, London. 

9958. ScaRF ATTACHMENT, W. P. pone gh London. 

9959. Barce adapted to be used SUBMARINE 
Mrsinc Operations, J. T. Bucknill —, A. J. Day, 
London. 

9960. Packinc for the Srurrinc-soxes of Steam 
Enorres, &c., A. C. Dewies, London. 


16th July, 1887. 


9961. CyLINDER Brakes of LrrHocRaPHic and LETTER- 
Press Printinc Macuryegs, C. Pollard, Leeds. 

9962. Ways for TRavELLInG designed to Carry Svs- 
PENDED Loans, A. and A. Goodwin, London. 

0963. Tpye Wrirers, G. H. Cawthorn, Halifax. 

9964. AUTOMATIC BALANCES, C. M. Otto, Australia. 

2965. Eco Wuisk and Universat Mixer, W. Garth- 
—— Grimsby 

9966. Sarery Sam, A. E. Earl, London. 

9967. Fastener for Boot Burroxs, &c., R. Barlow, 
London. 

= omg Warerproor Parrer Canisters, P. Cook, 

9969. Mints for CrusHING Grary, &c., R. G. Morton, 
Glasgow. 

9970. Srockrvette, E. A. Lupton, ‘Bradford. 

9971. i epee for PLaNINe Waon, 8. 8S. Hazeland, 


9972. yr Barta, &c., G. Royston, Birmingham. 

9973. Speakrnc Tuses, 8. Gratrix, Manchester. 

9974. Suapes for ING the . Eyesiout, C. W. 
Woosnam, Cefullysgwynne. 

9975. Proreuiixs VESSELS, "C. oe Tweedale, Man- 


ches’ 

9976. oes for Canriace Doors, 8. and J. Wilkes, 
Bloxwich. 

9977. ELecrric Rattways, J. Munro, Croydon. 

9978. HorsesHors, R. McDougall, G Glasgow. 

9979. CrrcuLaTion of ELEecTRoLyTe, R. E. B. Cromp- 
ton, Chelmsford, and J. C. Howell, Lia ll 

9980. ‘CLasps for Bacs, J. Frankenb 


9981. Pressinc Topacco Lear into Loma 
donald, Glasgow. 

9982. Screw Oar, J. H. Martin, Brid 

9983. FLEXIBLE Hoss, I. B. Harris, G ° 

9984, Heapstone, &c., G. Parki: London. 


=> a Screw FEEDER for Furnaces, T. Andrews, 

effi 

9986. dl for Borers, 8. E. Howell, Sheffield. 

9987. Steerrnc AppLiances for TorPEDogs, J. T. Ship- 
man, Sheffield. 

9988. oro Lapper for Fire-EscaPes, R, Middleton, 


9989. Daawere orr Fipres in Compinc Macutinery, I. 
Holden, London. 

9990. SHowrsc Passencers in a Train the Next 
yaar at which the Trarn will Srop, N. Briggs, 


on. 

9991. "Waren Letrer Type, W. de Little.—(R. D. de 
wana Victoria. 

. Grain Brinpers, W. P. Thompson.—(C. H. Mc- 
“co jun, United States.) 

9993. METALLIC Pacinos for Pistow- -Rops, T. Downie, 
Liverpool. 

9994. ImprecNaTiING Water with Carsonic Acip, T. 
R. Shillito.—(C. G. Rommenhéller and 0. Briinler, 
Holland.) 

9995. SoLe Sewrnc Macutne, L. Bonneville, London. 

9996. Hopper Tuss for Weicuine Coat, &&., W. Ste- 
phenson, London. 

9997. Mera Stup for the Sotes and Heets of Boors, 
C. Allsop and W. J. Gale, London. 

“> a Rerectinc Ririe, R. C. Romanel, 

mdon. 





P y the Action of a Cory, E. P. Appleyard 
J. ohne don. 
10,001. VenicLe Waeets whereb: son or SHock is 
DnantsHep, T. Bolas and J, B. London. 
Ss Casxs for CooLtne or + Liquips, W. 8. 
10,008. et isonmn G. C, Reddick, London. 


10,004. Propvucinc BRILLiant in or from 
G &c., E. and F, Smith, Londo: 
10,005. SING Stream for Paeoume | Rowear Motion 


in ———— J. Richardson, London. 
— Paper, &c., for GEOMETRIC Mone s, G. R. Gill, 


ee. ‘Coat, Vass asEs or Boxes, P. Everitt and R. 
10,008. ForMinG a Meta Lararno, J. Weichhart, 


10,009. Dancer Sicnats, G. H. Wright, London. 

10,010. Harvestinc Macuines, J. Howard and G. 
Gibbs, London. 

10,011. 8, J. F. Spong, London. 

10,012. Carrripce Macazines, Gustavus, Baron de 


Over! ‘beck, don. 
—, TEsTING Paxeraatioy, P. H. B. Bedingfeld, 
on. 
10,014. Pire Jorsts, H. Lane and J. 8. Fairfax, 
London. 


18th July, 1887. 


10,015. nom of Motors, A. Fehlen, London. 
10,016. Cree Frames, A. Fidkin, Kidderminster. 
_ = a, F. eg we —— 
10,018. TuBe Storrer, C. Vincen 

10,019. Lurricatine, J. 8. = Valitax. 
10,020. Spits, I. A. Bes’ 

10,021. BicyciEs, &c., E. Worwick. Birmingham. 
10,022. Picturss, &c., W. Greenwood, Manchester. 
10,023. WaTER SOFTENING, W. Tay ristol. 

— Preventinc Horses from KICKING, W. Sharp, 


—, —— aes of Sprwnine Frames, W. C. 


urton, 
10,026. PENCIL, J. i. Wiister, Lower Austria. 
10,027. Writine States, G. ‘Challenger, D. D. Rees, 
and E. Jones, a. 
ay a Ancuors, J., E., and J. Ford, Birmingham. 
. CUTTER Bar, D B. Detweiler, Hamilton. 
10, 0,000. SurcicaL InsTRUMENT, A. W. Walker, Lon- 
ion. 
10,031. CHarrs, 8S, S. Bromhead.—(J. F. Sargent, 
United States.) 
10,032. Exrractine Sativa, 8. 8. Bromhead.—(H. W. 
Parsons, United States.) 
10,033. Lamp, C. Kempton, London. 
10, 034. Cammegy Ports, R. Smith, Bristol. 
10,035. Dryixo Tea, H. Thompson, London. 
10,036. Beveraces, A. McDougall, London. 
10,087. Bi Bicycies, A. M. Markham ye G. Shann, 


10,038. team 2 London. 

10, 039. Box- -IRONS, 2 3. Woaliscroft, London. 

10,040. Cicar Cutrers, A. J. Boult.—(C. J. Wilson, 
United States.) 

10,041. Renpertnc ScENERY UNINFLAMMABLE, J. Wy- 
bauw, Liverpool 

10,042. Roors, A. J. Boult.—(La Progresiva Joint Stock 
Company ,—) 

10,043. ALumINiuM ALLoys, W. P. Thompson.—(— 
oan. Looean 3. J. and J. apie, Son 

10,044. ms, J. an 

10,045. Knrrrine Macurngs, E. kee and J. 
W. Kent, London. 

10,046. Cotovrixe Marrers, &c., C. A. Bennert, Lon- 


don. 
10,047. Hoss, Spaves, &c., J. Perks and W. C. Salmon, 
ion. 
10 a ieee of Batuinc Increprents, E. Mack, 


10, 099. Sees or Brarpinc Macuryg, 8. 8. Brom- 
head. C. C. Harris, United States. 
10, = Srone-sawinc Macuine, 8. 8. Bromhead.—{T. 
A. Jackson, United States.) 
10, 051. Toots, J. Edmonds, Birmingham. 
10,052, a TENNIS Nets, G. Hookham and W. H. 
on. 
10,053. hoo Papers, T. P. Owen, London. 


10,054. Door, &c., an, wr London. 
Escutcnreons and Keys, C. Dresser, 


10,056. Contact APPARATUS, W. Walker, London. 

. Exrraction of ALuminium, E. de Pass._(M. 
and B. Bernard, France.) 

~~ GaMeE or = A. H. Williams and E. L. 

ite, 

10,059. Saree Honnen, L. N; Loeb, To London. 

10,060. Manure, T. x 

10, ‘061. Heatixe, R. Warner and 8. B. 'Goslin, London. 

10, 062. Carpets, H. Fawcett, don. 

10,063. DEsiGNs upon MARBLE, &e., 'H. H. Lake.—(A. 


Macairio, — 
—— Gravity Raitways, T. H. Lambert and H. 
—_— Postat and other Wrappers, J. J. Coleman, 
ion. 
a ALpuMinimetrers, &c., A. C. Christensen, 


on. 
10,067. Lamps, E. Patterson, London. 
10,068. eee Fines, E. Patterson we W. H. Strype, 


10,069. Dacor, W. H. Gilruth, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 
362,508. Secrionat Boat, J. L. Gribble, Macomb, IU.— 


Filed June 28th, 1886. 
Claim.—A 's boat coe et in two rc 
parts A and B, each part having 
the side rail the sta; rotate 
e 


outer -_ in com tion 
hinges the 





bee gusts A and B together on one side at 








ey ny Sod my hinge 
allow the a re 
a Cee ay TL holding the 

in the different positions that they ma: 
== , Substantially as shown and > 
for the purpose set forth. 


te 


Hoistixe Pea ee EB, Newell, Pawtucket, 


—Filed March 
erging role, the 


9th, 1 
—{1) The combination of the 
closing jaws with the upwardly converging 


tay or conically formed drum and its wheel or 
ent, the bucket-o; ropes o doin, the 


sheave attached to the pivot of the Converging rods 
the sheave attached to the pivot of the buck jaws, 


and the rope or chain secu a en 
around the sheaves, substan’ cage daa as ——- (2) . 
a hoisting bucket, . —_ the opening and 


closing jaws with Anny or r conically formed 
drum, its wheel Ht attached operating 





chain, and the rope or chain secured to the paring 
drum and ya connected with the bucket jaws, 


— gradually accelerated eo movement 
wy Boe to the jaws of the bucket, substan- 
tially 2 as described. 
362,548. Sprixna Keys, 0. Smith, Bridgeton, N.J.— 
Filed A wo be we 1886, “ rl oe Es 
Claim.—A spring key or —_ r having w! 
closed similar and approximately equal cross sections 





ataand ¢, anda smaller cross section at > than at a 
and ¢, substantially as shown and described. 


362,629. Warer Escare Device ror ENoine CyLin- 
— 4. L. Ide, Springfteld, Ill.—Filed December 
29) 


lower surface about on the same level with the u Land 
edge of the wheels, so that the buckets will 





between the wheels and said voller and aa. their 
contents into the spout, y as 


362,900. PortaBLeE Parapet ournme For Guns, 
T. Nordenfelt, Westminster, England.—Filed Feb- 
ruary lat, 1887. 

Claim.—A * parapet mounting for guns of small 
calibre, composed of a tube or Bays with a gun 
—, at one end and a foot at the other end, and 
near the gun carriage end a socket for a pole to be 











, Claim.—(1) A metal —— apg ie of = 

ntegral ting Vii with a neck or ice for 

attachment to S cagine cylinder or other incl passed through for men to lift and the gun, and 

a to interior re, said relief chamber being | near the foot end a pair of wheels, which can ne raised 
nstructed to yield or burst under an excess of pres- | or lowered by excentrics, so as to ‘allow of the foot end 


prs in said inc! ap ty substantially as described. Pree) 
The combination, with an — cylinder or other 
inclosure subject to tn interior p 





of 
relief chamber formed of an integral casting, and the 





























walls of which comprise one —— more bod =» Nero 
are thinner than the other parts 

stantially as described. (3) The combination, with 2 4 
engine =, of a relief chamber ha’ 


neck or Kel nae ged to the cy er, and 
formed of an integral , said md being pro- 
vided with an outlet in its for its ewer = ert having a valve 


or cock which remains 
to be opened by hand to oxy the escape of water 
from the chamber, substantially as described. 


640. Seconpary or Storacr Batrery, W. /. 
Ludlow, Cleveland, Ohio.—Filed November 29th, 
1886. 


Claim.—(i) The combination with a secondary 
ttery comprising an open-ended shell or cylinder, 
detachable end heads, and interior elements or elec- 
es the space between the end heads, of 
tially as —— for exerting pres- 
sure upon the electrolyte, 
outside the battery and a detachably connected thereto, 
for the object Se eaten stated. (2) A secondary 


or storage 

battery — po nae Na shell or cylinder, 
an end cap ha’ > aohen ter the attachment o! 
an for ucing ae valli or pressure and 
mitting the electrolyte, and in wires con- 
a with the interior ——— substantially as 


or storage battery com- 
prising an hk ~ shell or cylinder ano f screw 





threads, two detachable end caps goortieds with screw 
threads and tubes having stop-cocks, and the electrodes 
pile the space within the _ 
between its end caps, substan’ 
described. (4) The yp eee wi with a 


battery —_ 
Eee ne | meri cletrden ad 
h the end cap, of 


jum and admission , substantially 
—- (5) pp = bed bat: con- 
of a shell or cylinder, a series of disc: 

ting and insula’ ting sheets co 


ice Chamberlain, 
Dak,—Filed February ibon 1887. 
Claim.—In a chain pump, the combination, with the 
chain, buckets, and toa pron all constructed 
substan descri wheels secured 





ata suitable distance from the 





being lowered on to the ground or raised from it, sub- 
stantially as described. _ 


362,906. ArraRaTus FOR THE MANUFACTURE OF GaAL- 
VANISED Iron, W. . 5 a Philadelphia, Pa.— 
Filed September 10th, 

Claim. —(1) In an rane ol for coating sheet iron 
with zinc and other metals, the combination of the 
delivery rolls CC with the curved guides BB, the 
latter extending to a point b.yond the vertical plane 
of the line of contact of delivery rolls, and then carved 
back to present the sheet to the said rolls, substan- 








tially as set forth. (2) In an apparatus for coa' 

sheet iron with zinc and o' or tachein the farmed 
tion of the delivery rolls CC with the “curved guides 
BB, the latter extending to a point beyond the ver- 
tical plane of the line of contact of delivery rolls, and 
then curved back to present the sheet to said rolls, 
= two or more deflectors F F!, substantially as set 


362,909. Nut anp Bott hore, 5 ¢ Tucker, Bast Broot- 
Sield.—Filed March 26th, 1 


lune-sha) teral recess excentric to the axis vt the 
bolt, an > ae block, of wood or the like, tightly 
filling ouch recess and compressed within the same 





scaly wilh: and’ burs oo as $o be tightly tioned 
ca 80 as 

aa | sides when the nut is applied to a bolt, sub- 
stantially as herein specified, 





JuLy 29, 1887. 
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ALFRED KRUPP AND HIS WORK AS A CAST 
STEEL MANUFACTURER. 
No. IL. 

By the death of Alfred Krupp, who died on the 14th, 
and was buried at Essen on the 18th inst., with an im- 
mense following, Prussia and Germany lose the widest- 
known, most prominent, and wealthiest member. of the 
industry of the country. Although the secret of the 
manufacture of cast steel had been known in England 
from the middle of last century, nothing was known about 
it until the beginning of the present century in Germany. 
It was the closing of the Continent by Napoleon to 
English manufactures—cast steel being one which till 
then had been exclusively imported from there, and the 
want of which at that time was keenly felt—which gave 
an impulse to men’s minds in Germany to try and discover 
the secret of its manufacture, and it is said that a 
Bergrath of Westphalia, whose name is now forgotten, 
had in 1810 succeeded in discovering it. It is also 
reported that Gotlob Jacobi, who in the following year 
founded the great and still well-known firm of Jacobi, 
Haniel and Huyssen, Gutehoffnungshutte, at Sterkrade 
and Neu Essen, had also been possessed of the secret for 
some years before ; and again it is said that a company at 
Wald, near Solingen, was also acquainted with the cast 
steel manufacture. Be that as it may, it appears that one 
F. Nicolai, of Essen, was the first to invent in cast steel 
in the country, for he not only secured a patent in Prussia, 
in 1815, but produced a cast steel which was pronounced 
to be in all respects equal to the best of English make. 
In the November of that year he associated himself with 
Friederich Krupp, a workman of Essen, for the purpose 
of making and selling steel. 

Friederich Krupp, the father of Alfred, born in 1787, 
worked at the Guttehoffnungshutte at Sterkrade, which 
from 1800 to 1808 was the property of the family, but 
which after the latter year was sold to the above-named 
firm. It was after that sale had taken place that Friede- 
rich Krupp conceived the idea of improving and introduc- 
ing the manufacture of cast steel into the country, and 
without detailing all his experiments and disappointments 
it is enough to know that in 1816, after his association 
with Nicolai, he possessed a small tilt works driven by 
water power, situated at the west side of Essen, now in 
the centre of the present works there, in which he com- 
menced making crucible cast steel. In 1822, before which 
date Krupp had separated himself from Nicolai, the 
manufactures of the former, consisting of rolls and dies 
for coining purposes, shear plates for cloth shears, &c., 
were pronounced by the Prussian officials to be quite equal 
to the very best cast steelsthen known, and in some particu- 
lars even superior. Unfortunately Friederich Krupp, 
after sacrificing a not inconsiderable fortune, was not 
peremited to enjoy the fruits of his great exertions, for 

e died in the thirty-ninth year of his age in 1826, 
“deceived in all his hopes,” leaving—as Alfred Krupp 
once mentioned to his workmen—a dilapidated works, 
employing only very few men, and no means. He left 
three sons, Alfred, born in 1812, Herman, and Friederich. 
His widow, subsequent to her husband’s death, announced 
by circular in 1826 that the secrets of her husband had 
not died with him for, as fortune would have it, Alfred— 
the eldest son—had been to some extent instructed by his 
father in the melting-house; that the business would be 
carried on by herself and Alfred; and that the manufac- 
ture would suffer nothing in quality in the future. Thus 
Alfred was taken away from school at fourteen years of 
age to become a steel manufacturer. Again a 
his workpeople in after life, he said of that _— = 
stood alongside my workmen on the wreck of the original 
of these works, which was the whole of my inheritance. 
The wages of smiths and melters I had raised from 
18 steivers to 74 silver groschens—-9d.; and a week’s earn- 
ings amounted to 1 thaler 15 silver groschens—4s. 6d. 
For fifteen years I only earned money enough to pay my 
workpeople their wages, while all I had for my exertions 
and anxieties was the consciousness of a. Sema my 
duty.” As a fact, the works only advanced by very slow 
degrees. In 1832 only ten men were employed, which 
next year were reduced to nine; and it was ten years 
later than this before any real advance became percep- 
tible, when altogether the workpeople and staff amounted 
to ninety-nine in number. 

About this time Alfred Krupp invented the rolls for 
rolling metal spoons, for which he secured patents in 
England, France, Austria, and in his own country. He 
received so handsome a sum for the invention in England 
that it set him up and enabled him to increase his works 
and extend his experiments, which from that time forward 
till now he has sedulously continued to do. In order to 
carry out his invention well in Germany, it was neces- 
sary for him to associate himself with a capitalist. After 
fruitless negotiations with the first banking house in 
Elberfeld, he was more fortunate in Vienna, where he 
associated himself with the firm of Alexander Schiller, 
with whom, in 1844 he established a metal manufactory 
at Berndorf, under the title of Krupp and Schiller. 
The technical management of the works, which soon 
srew to be of first rank, was conferred on his younger 

rother Hermann, who afterwards, with Schiller, founded 
the nickel factory at Losoncz, in Hungary. 

In 1848 Alfred Krupp became sole proprietor of the 
Essen works, on the retirement of his youngest brother, 
Friederich. This year, as a consequence of the European 
convulsion, the number of his workpeople sank to seventy- 
two, from ninety-three in 1847 and from 122 in 1845, 
when the highest number till then was employed. Just 
at this time Krupp was in the midst of his experiments 
endeavouring to discover the most suitable quality of 
steel for ordnance. In 1847 he had already constructed a 
3-pounder, which in 1849 was proved at Berlin in presence 
of the Prussian Artillery Commission, and gave even 
more favourable results than had been expected. This, as 
also others which were shortly afterwards made, was a 
smooth-bore muzzle-loader, after the model of the then 
existing bronze and cast iron gums. But at-this time, and 





not until experiments with rifling had been carried out, 
the a of steel for artillery were not discovered 
or understood. We shall return to this part of the sub- 
ject in a second short article, and therefore now continue 
to touch only upon other general points. 

As a result of the restless activity at the Essen Works 
in 1851, when the staff and workpeople had increased to 
192 in number, a block of crucible steel weighing 2 tons, 
highly polished rolls, and a 6-pounder gun were sent to 
the hibition in London, for which exhibit the firm 
received the Council medal. This first brought Krupp 
into general prominence. The gun was presented to the 
King of Prussia, who from that time forward till his 
death took a special interest in the firm, and decorated 
Krupp in 1858 with an order of the Red Eagle. The gun 
was placed in the Museum of Arms at Berlin, where it 
caused sensation a generation ago. 

The year 1853—in which the former number of work- 
men had been doubled, and now amounted to 352 
—was an important one for Krupp, for it was in that 
~~ that he obtained patents in the chief States for 

is celebrated weldless cast steel tires, the enormous 
advantages of which need not be explained to readers of 
Tne Eneixeer. But this apparently simple invention— 
entirely Krupp’s own—was not arrived at and finally 
carried out without many costly experiments and much 
time; but he had his reward, for this was for a long time 
the most lucrative branch of his business, as the profit 
was enormous at that time. He also threw himself into 
the manufacture of axles, springs, and such-like material 
for railways with full force, and it was with the profits 
accruing from the sale of these articles that he was 
enabled to carry on his experiments for the improvement 
of cast steel guns, the manufacture of which only began 
gradually to show any profit from the year 1859. 

Royalty seems to have specially favoured the Krupp 
works, for in 1852 the Prince of Prussia—now Kaiser 
Wilhelm—paid them a visit; and again, since he has 
become Emperor, not to specially mention the visits of 
half the crowned heads and princes of the world, many of 
whom have been Krupp’s private guests enjoying the 
hospitality of his seat near Essen. 








THE RIVETTING OF IRON AND STEEL SHIPS. 


THE importance of the rivet as an element in the con- 
struction of iron and steel ships has been very clearly 
recognised by all writers upon shipbuilding, and by the 
several registration societies in the rules which they have 
formulated for the "para of shipbuilders. However 
satisfactory may be the structural arrangements in a ship, 
and however good may be the materials of which she is 
built, it is impossible to obtain a satisfactory result unless 
the fastening is good. This is true in wood shipbuilding, 
and certainly no lessso when the material is iron or steel, 
and the fastenings therefore are far more numerous than 
are required for the proper union of planks and timbers. 
The hull of a wood ship is made water-tight with oakum, 
but the fastenings in the greater part of an iron or steel 
ship must be spaced close enough together to secure 
water-tightness without the aid of any caulking material 
between adjacent surfaces. It is true that iron and steel 
ships are also caulked, but then the caulking in such a 
case should be only a superficial squeezing together of 
material already in contact, and rigidly held together by 
a sufficiently close spacing of due proportioned rivets, 
Any other description of caulking is inadmissible ina 
well-built ship of iron or steel. Well-fitted and properly 
rivetted work in iron and steel should require very little 
caulking to make it watertight. This is especially the 
case in regard to the butts of bottom plating, which, if 
_ and carefully fitted, will require very little at the 
nands of the caulker after the rivetting is completed. 
Already one eminent firm of shipbuilders has made an 
effort to dispense with the caulking of these butts, be- 
lieving, with good reason, that the rapid wasting through 
corrosion at the butt joints of a vessel’s plating, which is 
so common a source of vexation and expense to ship- 
owners, is largely due to the disturbance of the material 
by caulking. But to avoid the use of the caulking tool, 
or even to diminish in any degree the necessity for its 
employment, it is necessary that the rivets shall be closely 
spaced, and this necessity is emphasised in the com- 
paratively thin plating of steel ships. It will thus be 
seen that the tendency at present is to diminish the 
spacing of rivets, and therefore to increase their number 
in a vessel. This tendency has so far shown itself most 
markedly in the construction of steamers for carrying 
petroleum in bulk—a departure in ship construction of 
comparatively recent date which seems likely to furnish 
a growing demand upon the skill of our shipbuilders. 
Petroleum oil will find its way through a joint which 
resists the passage of water, and consequently the fitting 
and rivetting of an “oil steamer” demands more than 
ordinary attention and care. Moreover, the spacing of 
the rivets must be closer than is usual in ships, in order 
to obtain oil-tight work. 

Now, in considering this important subject of rivetting 
and rivetted work in ships, it will at once be apparent 
that one of the first conditions necessary for the attain- 
ment of satisfactory results is the use of good rivets. In 
ships built of iron the rivets have likewise in all cases 
been made of that material ; and, probably in consequence 
of the amount of rolling which the iron must undergo 
before it is brought to bar form of the proper diameter, 
the quality of iron rivets is generally found to be at least 
mean and generally superior, to that of the iron plates 
and angles which they unite. If the iron rivet is only 
fortunate enough to escape maltreatment at the hands of 
the rivet boy who heats it, its quality when hammered up 
is generally good. The ordinary rivet hearth is not, how- 
ever, all ‘that’ could be desired, nor is the boy himself a 
wholly trustworthy individual. It is to be feared that a 
large percentage of rivets heated in the ordinary rivet 


‘hearth are raised to too high a temperature, or are what 





is known as “burnt.” This is sometimes done at the 
request of the workmen, in order to make the rivet softer, 
and therefore easier to hammer up ; but oftener it is the 
result of negligence or want of skill. A burnt rivet is 
always brittle, and therefore bad. In favourable contrast 
with the rivet hearth stands the rivet oven, or portable 
reverberatory furnace, which is employed for machine 
rivetting, because of the greater rapidity with which it is 
able to furnish the heated rivets to the swift working 
hydraulic rivetter. Not only does the oven furnish a 
large and rapid supply of hot rivets, but the rivets are 
properly and uniformly heated throughout ; whereas in 
the common hearth the points of the rivets are submitted 
to a higher temperature than the heads. There are no 
doubt many difficulties in the way of the general employ- 
ment of the rivet oven for the shell-plate rivets of a ship. 
The oven, as at present constructed, cannot well be carried 
into the interior of the ship, where all the rivets 
for plating, keelsons, stringers, bulkheads, &c., must be 
heated in order that they may be hammered up while at 
the desired temperature. Such an oven as is at present 
employed will serve very well for the machine-rivetting 
of frames, floors, reverse frames and beams while lying 
on the ground, because it can be brought close to where 
the men are at work. But if a reverberatory furnace of 
any kind is to be employed for heating the other rivets 
in a ship, it must be smaller than the ordinary rivet oven 
and fed with the air blast by means of a flexible hose. 
Subject to proper precautions, there seems to be no reason 
why asmall oven of this kind should not be used inside a 
vessel, up to. the time her woodwork is put in, after 
which the ordinary hearth should be resorted to. 

The desirability of having a more trustworthy means 
of heating rivets increases with the more general use of 
steel rivets for steel ships. At first steel ships were, for 
the most part, fastened with iron rivets; but it is satis- 
factory to observe that the employment of steel rivets is 
now becoming very common. Steel is, however, a material 
which suffers even greater injury than iron from being 
over-heated ; and, indeed, in every respect it is important 
that more care and intelligence should be exercised in the 
manipulation of steel than has generally been brought to 
bear upon the working of wrought iron. A steel rivet is 
harder to clench than an iron one of the same size, and 
this is particularly the case when the higher diameters of 
one inch and upwards are reached. There is consequently 
ap inducement to burn the points of large steel rivets 
such as does not exist to the same extent with iron, and, 
as already seen, the consequences of burning are in 
such cases very much more serious. Upon this account, 
then, it is even more important that means should be 
taken for uniformly heating steel rivets by the use of 
such a portable oven as has before been alluded to. 

After ensuring that good rivets shall be put into a ship, 
it is next essential that they should be properly spaced. 
This matter has already been referred to, and its relation 
shown to the question of water-tightness. From four to 
four and a-half diametersof the rivet have always been con- 
sidered sufficiently close for water-tight work in iron ships; 
but with the reduced thicknessesallowed insteel ships of the 
same size, the spacing in such vessels should be no more 
than three and a-half diameters. Such a close spacing will 
undoubtedly result in a disturbance of the molecular con- 
dition of the thicker steel plates when rivet holes are 
punched, and thereby render either annealing or rime- 
ing all the more necessary in order to recover the natural 
ductility and tenacity of the material. It is to be 
regretted that the conditions for water-tightness make 
such a close spacing necessary, for upon no other grounds 
is it desired. Iron and steel ships have not, as a rule, 
shown a deficiency of rivets in their butt and edge con- 
nections when they have come to grief; for fractures 
almost invariably occur by tearing through plates at the 
rivet holes, and very rarely by the shearing of rivets. 

A third condition for good rivetting is the existence of 
good rivet holes, properly punched—or better if drilled— 
and in close agreement with each other. Much improve- 
ment has taken place of late years in the templating and 
punching of ships’ plating. The piecework system is not 
inherently conducive to good results, so that we must 
seek for the cause of this improvement outside the 
system of work which is in vogue. The close inspection 
of Lloyds’ surveyors may fairly be credited with a large 
share of the improved workmanship at our shipyards, 
and the slackness of trade, which gives employers the 
pick of the workmen, is probably accountable for the 
remainder. But despite careful inspection and good 
workmen, the drift punch, and too often the gouge also, 
is still brought into requisition by the rivetter when he 
gets to work. A moderate use of the drift is unavoid- 
able under existing circumstances, although it is to be 
hoped that the time is not far distant when it may be 
wholly dispensed with. But facing rivet holes by gouging 
is an abomination which is never practised under a sur- 
veyor’s eyes, but only too plentifully in some cases behind 
his back. Holes which should be rimed are gouged, 
the countersink is cut away—sometimes wholly and 
always in and rivets are driven, by hook or by 
crook, into holes in no way fit to receive them. Unfor- 
tunately, when hammered up no trace is presented of the 
true state of matters, and the bad work passes muster as 
good. In view of this unsatisfactory and very possible 
condition of affairs, one cannot but wish that success 
may soon attend the efforts of those who are seeking to 
dispense with punching altogether by drilling the plates 
of ships in place. The invention of Mr. Rowan for this 
purpose was referred to in our columns a few weeks ago, 
and if, by the method he proposes or in any other way, 
it becomes possible to drill and countersink the plates of 
ships iz situ economically, a great and beneficial result 
will have been attained, and a new departure made in the 
art of iron and steel shipbuilding. 

Although the work of a rivetter does not strike one as 
being calculated to demand much intélligence or give 
scope to the exercise of much skill, yet there is a con- 
siderable difference in the rivetting performed by dif- 
ferent squads both in regard to the quality and finish of 
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their work. As an illustration of this it may be men- 
tioned that not long since a vessel, which had just come 
off her first voyage, when seen in dry dock was observed 
to be differently corroded at different parts of her bottom. 
Upon closer inspection it was seen that the differences in 
-the corrosion were limited to the rivet joints, and that 
the rivets in transverse belts of plating were distinguished 
from those in other belts by being uniformly either more 
or less corroded. Each belt of rivetting had, in fact, a 
distinct degree of corrosion and characteristic appearance. 
Upon investigation it was found that each belt marked 
the area of the work performed by a separate squad of 
rivetters. What was shown by the corrosion of these 
rivets is confirmed by testing the rivetting performed by 
different squads of workmen. The corrosion was, it is 
true, only a matter of appearance, but in the quality of 
work the differences are of a more serious kind, and point 
to the necessity for close inspection and careful testing of 
all rivetted work performed by hand. Comparing such 
work with the uniform excellence of that turned out by 
the hydraulic machine, the desirability of substituting 
machine for hand labour throughout the whole of the 
rivetting of a vessel is forcibly suggested. Various 
schemes for machine rivetting the steel plating of a ship 
have been tried, amongst them being the electro-magnetic 
rivetter invented by the Mr. Rewan to whom reference 
has already been made. This machine was described at 
the same time as the driller invented by the same gentle- 
man, and all that we will say of it now is that it at least 
deserves success, and may probably attain that result. 

So large a proportion of the efficiency of a rivetted 
point being due to friction between the surfaces in con- 
tact, it becomes a matter of the highest importance that the 
parts should be carefully fitted, and that in the process of 
rivetting they may be firmly closed. It is this closing of 
the work, and the increased friction thereby set up 
between the surfaces in contact when the point is under 
strain, which constitutes the chief value of machine rivet- 
ting. It is, of course, cheaper too than hand work, when 
applied to frames, fioors, beams, &c., which fact will 
perhaps, more than any other, account for its common 
use by private shipbuilders. No rivetting machine in- 
tended for the shell plating of a ship will be successful 
which fails to unite the points with at least the same 
degree of closeness as is obtained by hand labour. This 
point must be kept in view by whoever would seek to 
substitute machine for hand labour at this or any other 
part of the structure. Rivetting machines performing 
theiz work by compressive means are better calculated to 
close the parts rivetted together than those acting per- 
cussively ; and if a percussive force is employed the blow 
must be heavy, and the resistance of the “holder-up” 
should be of the most solid and substantial character. 
But while well-hammered rivets and properly closed work 
are essential to a soundly built ship, something more is 
wanted to make any rivetting machine commercially 
profitable. Speed of execution is a factor in the question 
of as much importance to the success of the invention as 
well executed work; for unless the rivetting can be done 
speedily it cannot be done cheaply, and therefore will not 
be done atall. Time and money are convertible terms in 
the employment of labour, and time has often a value in 
shipbuilding over and above the sum expended upon the 
wages of workmen. A quickly built ship is, generally 
speaking, a cheaply built one also; but circumstances 
often occur in which speedy completion is an important 
condition of a contract; and in such a case no process of 
rivetting, however good its results, could be adopted 
that was not likewise speedy in its operation. The 
ordinary hydraulic machine rivetter produces the very 
soundest work and performs it at a very rapid rate. It 
has the further good quality of doing its work cheaper 
than rivetting can be obtained by hand labour. These 
are the results which must be obtained by any rivetting 
machine to be successful in its application to the shell 
plating of a ship. Even under the most favourable cir- 
cumstances, the difficulties attending the economical 
machine rivetting of a ship’s shell plating are far greater 
than have been hitherto experieticed in the application 
of rivetting machines. For ship’s frames and boiler shells, 
round or “snap” headed rivets are very properly 
employed, and a similar form is given to the “bats” or 
hammered points. Such heads and “bats” are easily 
shaped by the cup-like jaws of the rivetter, but the 
hammering up of a flush rivet is not quite so simple a 
matter. The projecting surplus, which has to be chipped 
off while hot in hand rivetting, will still exist when a 
machine is employed, and means must be devised for 
removing it. Whatever plan be adopted for that purpose 
will necessarily involve the expenditure of time and 
money, and therefore add to the cost of the rivetting. 
These matters are not mentioned with the view of 
deterring inventors from attacking the problem of ma- 
chine-rivetting a ship’s shell, nor of suggesting that the 
solution is economically impracticable. On the contrary, 
we believe that in the future the greater part of the 
rivetting in shipyards will be performed by machines, 
and that such rivetting will be more trustworthy than the 
generality of hand work. But before the problem can 
be satisfactorily solved, the requirements to be fulfilled 
and the difficulties to be overcome must be clearly recog- 
nised and properly understood. 








Tuer annual distribution of prizes to the students 
attending the Royal Indian Engineering College, Cooper’s-hill, took 
place on Wednesday at Egham. After the distribution of prizes, the 
chairman, Mr. Bertram H. Currey, Vice-President of the Council 
of India, congratulated the governors upon the results which had 
attended the working of the Institution. The College was now 
ree d self-supporting, and the education it afforded was of the 

ighest and best quality. Some time ago it was pointed out that 
an addition to the number of scholarships would be of advantage to 
the Institution, and he desired, with the permission of the authori- 
ties, to commemorate his visit by transferring to them the sum of 
£1000 to found a scholarship to be known as the ‘‘ Vice-President’s.” 
Prominent among the prize winners were Mr. A. H. Gale, who took 
the Argyll Scholarship, and Messrs. H. A. F. Currie and Smith- 
Ainsley, who each obtained prizes in several branches of study. 





LEGAL INTELLIGENCE. 


COURT OF APPEAL. 
(Before Lorps Justices Corron and Bowen.) 
CHALLENDER %. ROYLE. 

THIs appeal from a decision of Sir H. Fox Bristowe, the Vice- 
Chancellor of the County Palatine of Lancaster, raised an 
important question as to the construction of Section 32 of the 
Patents Act of 1883. That section provides that :— 

** Where any person claiming to be the patentee of an invention, 
by circular, advertisement, or otherwise, threatens any other 
person with any legal proceedings or liability in respect of any 
alleged manufacture, use, sale, or purchase of the invention, any 
person or persons aggrieved thereby may bring an action against 
him, and may obtain an injunction against the continuance of such 
threats, and may recover such damage—if any—as may have been 
sustained thereby, if the alleged manufacture, use, sale, or pur- 
chase to which the threats related was not in fact an infringement 
of any legal rights of the person making such threats. Provided 
that this section shall not apply if the person making such threats 
with due dilig and prosecutes an action for 
infringement of his patent. 

The defendant, Mr. J. J. Royle, is the owner of a patent, 
granted in 1879, for a “tap union,” a method of temporarily 
uniting a hose to an ordinary tap, as commonly used for fixing a 
hose for watering gardens, and ever since 1879 he has manufac- 
tured and sold the patented article, and until recently, as he 
alleges, he has not been aware of any infringement of his patent. 
In March, 1887, he discovered that a number of other tap unions 
not made by himself were being sold, and he considered that those 
articles were infringements of his patent. These articles were 
manufactured by Mr. Joseph Challender, the plaintiff, who had 
taken out a patent for them in 1886. Mr. Royle, thereupon, in 
March, 1887, issued the following circular :— 

**Royle’s Patents.—It having come to our knowledge that certain 
of our patents are being infringed—notably, Royle’s patent tap union, 
and patent Archimedean egg beater—we hereby caution our nume- 
rous friends against purchasing those imitation goods. It cannot be 
too generally known that all parties who handle a patented article, 
from the maker to the user, including also importers, are liable to 
the patentee. Our patent solicitor has instructions to take pro- 
ceedings against all infringers.” 

This circular was aimed at the tap union made by Mr. Challender, 
and was circulated among customers of his. In April he wrote to 
Mr. Royle, challenging him to take legal sconsidiinas to restrain 
the alleged infringement of his patent. On the 24th of May a 

rson — by Royle purchased from a company called the 
Manchester Plumbing Company a tap union manufactured by 
Challender, and warned the company that it was an infringement 
of Royle’s patent, and that Royle would proceed against them if 
they continued to sell it. On the 15th of June Royle served the 
company with a writ in an action to restrain them from infringing 
his patent. The writ in the present action was issued on the 11th 
of June, but not served till the 16th. By it the plaintiff claimed 
an injunction to restrain Royle from threatening by circulars or 
otherwise any person with legal proceedings or liability in respect 
of the manufacture, use, sale, or purchase of the plaintiff's patent 
tap union. The writ also wre hed damages. The Vice-Chancellor 
granted an interlocutory injunction, from which the defendant 
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r. Movtton, Q.C., and Mr. 8. HALL, for the defendant, argued 
that the above circular was not a ‘‘ threat” within the meaning of 
section 32; it was only a warning to the public. Section 32 was 
aimed at a definite threat of legal proceedings addressed to an 
individual in respect of an alleged part infringement of a patent. 
It was not necessary that the ‘‘ action for infringement” mentioned 
in the proviso at the end of section 32 should be brought against the 
“person aggrieved” mentioned in the former part of the section ; it 
was sufficient that it should be brought against some other alleged 
infringer if it raised the same question which would be raised 
against the ‘‘person aggrieved” if he were the defendant. The 
action against the Manchester Plumbing Company was therefore 
sufficient to exclude section 32, and that action had been commenced 
with “due diligence.” 

Mr. Fintay, Q.C., and Mr. BousFIELD, for the plaintiff, urged 
that the defendant could not defeat his right to Giiee an action 
under section 32 by subsequently commencing an action for 
infringement against someone else. Moreover a comparison of the 
two patents showed that the plaintiff had not infringed the defen- 
dant’s patent. The action against the Manchester Plumbing Com- 
pany might be a collusive one, and it was not commenced with 
** due diligence.” 

Lord Justice CoTTon, after stating the facts, said that the law 
applicable to such a case, independently of statute, was stated by 
Sir George Jessel in “‘ Halsey v. Brotherhood "—15, Ch. D., 514. 
If it were not for the Patents Act, the plaintiff would have 
no reasonable ground for his action. e two inventions 
in their mode of appliance and construction were almost 
alike. The plaintiff contemplated a slightly different way of 
putting on the contrivance, but it was ible to put it on in the 
same way as the defendant's article, and the two things then acted 
in the same way. As to the statute, it was to be observed, first, 
that the section contemplated final judgment and did not refer 
directly to interlocutory proceedings, because it spoke of damages 
being recoverable. It was doubtful whether the circular was a 
threat within the section, but there had undoubtedly been a threat 
against the Manchester Company. It was clear also that the 
plaintiff was a “‘ person aggrieved.” The Court had to be satisfied 
that the instrument complained of was notan infringement of any 
legal right of the person making a threat. It was not necessary to 
say where the burden of proof would be; prim@ facie it would be 
on the plaintiff, but he could rebut the case and shift the burden 
to the defendant. The question whether the patent of the 
person making the threat was valid might come into con- 
sideration ; for if the patent was invalid, there could not be an 
infringement of a legal right. It was desirable to make that state- 
ment, because it seemed that Mr. Justice Chitty had intimated an 
opinion in ‘‘ United Telephone Company ¢. Barney ”-—28, Ch. D., 
394—that the validity of the patent could not on proceedings 
under the section come into consideration. Such were the rights 
of the parties at the trial of the action, independently of the pro- 
viso in the section in question. As to interlocutory applications, 
the Vice-Chancellor, acting on a judgment of Mr. Justice Kay— 
** Walker v. Clarke,” 4, Rep. Pat. Cas., 111—had said that it was 
not necessary to enter into the question whether there had been 
any infringement, but that it was only necessary to con- 
sider the balance of convenience. That view must be dis- 
sented from. It was true that in all applications for inter- 
locutory injunctions it was right to consider the balance of 
convenience, but the question was whether the plaintiff had made 
out a primé facie case, and whether it was probable that he would 
succeed at the hearing, and the Court would grant an injunction 
on a case made out to entitle the plaintiff to that particular 
remedy, not merely on the ground of the balance of convenience. 
If it were necessary to decide the point in the case before the 
Court it seemed that the plaintiff had made out a prima facie case, 
but it was not em emit to decide that question, use the case 
was entirely outside the section by reason of the proviso. The 
proviso, in fact, settled the matter. Just after the plaintiff had 
issued his writ, but before notice of it had come to the defendant, 
an action had been commenced by him against the Manchest 
Company, and with due diligence after the threat. The interval 
of two or three months was not, in the circumstances, an unreason- 
able time to be occupied in deciding whether an action should be 
brought. Then the section said the action should be duly prose- 
ato That was a matter in futuro. It was said that the action was 
suspicious because it was not brought against the plaintiff, But 
the Manchester Company were actually selling the articles, and 











though the plaintiff had a patent it did not appear that he was 
actually making and selling them. There was no evidence that the 
action was collusive. If it should not be duly prosecuted applica- 
tion could be made to the Court. To bring the case within the 
proviso there must be an honest action as to the validity or in- 
fringement of the patent, whichever might be in question, and 
there was no evidence that the action against the Manchester Com- 
pany was not honest and would not be duly prosecuted and 
onestly defended. As to the person against whom the action 
must be brought for the case to come within the proviso, it was 
not necessary that it should be the ‘‘ person aggrieved.” A rival 
—— was naturally a person aggrieved, and if he only granted 
icenses and did not make and sell the patented article an action 
could not be brought against him in which damages could be 
obtained. The action must be founded on some act done—‘“‘in 
fact an infringement ;” it must be honestly brought to test the 
validity or infringement of the patent, and following up a threat 
against some person to whom it was made. ‘The order appealed 
against was wrong, and must be discharged. 

Lord Justice Bowen, in stating his judgment to the same effect, 
said that the threat must not be a mere warning, but a threat of 
legal proceedings or liability in respect of an alleged, not merely a 
proposed, manufacture of the patented article, Of course a general 
warning might be issued, and it was important that it should be 
understood that it did not follow because on the simple grammati- 
cal construction of the warning it applied only to the future that 
it might not be applicable to an act done. It should be added that 
the Court was not expressing any final opinion as to the validity of 
the patent or as to the fact of infringement. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





SANITARY REGISTRATION OF BUILDINGS BILL, 


Sir,—I have read your articles on this Bill, to which I have 
given considerable attention, with great interest. I wish, however, 
to be allowed to differ from your statement that Clause 10 should 
be dispensed with. This clause specifies certain requirements which 
must be complied with before a sanitary certiticate can be granted 
for any building, and you consider that the provisions of this clause 
are insulting to the knowledge and capacity of sanitary engineers, 
It would, under these circumstances, be supposed that sanitary 
engineers would be anxious to get rid of the clause, but so far as I 
have been able to learn—and | have spoken to several on the sub- 
ject—instead of there being any desire on their part for the omission 
of this provision, they consider that the specification should be 
much more full and definite ; and if all sanitarians are practically 
agreed as to the necessity for the adoption of certain requirements, 
there can be no hardship to any one in including the fullest speci- 
fication of them in the Bill; if they be not agreed, there is the 
greater necessity for an agreement, and the omission of a specifi- 
cation is a danger to the public. 

If the specification be omitted, the penal clauses are a farce, for 
no form of reference or arbitration is provided for in the Bill, and 
therefore each licentiate could only be a law unto himself, and 
could not be in any way punished for faulty design. Also if a form 
of reference had been provided, its machinery would be costly, and 
it is infinitely preferable that the requirements without which a 
certificate could not be granted, should be included in the Bill. 
Again, if there be no specification, what is to prevent one licentiate 
from condemning the work of another, and insisting on a whole 
system of drainage being revised, to the great loss of the owner of 
the building. Such a result would also bring the Bil! into con- 
tempt, and destroy its usefulness. My objection to this clause is 
not that it exists, but that it is far too vague and indefinite to 
answer the purpose for which it is designed. 

You object to the length of the term for which the certificate is 
to be granted. This objection might, I think, be met by allowing 
a licentiate, if he finds the pipes, &c., to be old and worn, the 

wer to reduce the period for which the certificate is available. 

You do not, I think, make any remark on the omission of boarding 
houses, bakeries, butcheries, dairies, and all places where food is 
stored, manufactured, or whence it is distributed, from the com- 
pulsory requirements of the Bill. Surely it is just as, if not more, 
necessary that these places should be in a sanitary condition than 
those specified, ns schools, colleges, hotels, asylums, hospitals, 
and lodging houses, REGINALD E. MIDDLETON, 

49, Parliament-street, 8. W. M.1.C.E., M.1.M.E. 





THE CLARK PROCESS, 

Sir,—Those chemists who for the last twenty or thirty years 
have been employed to advise Government in the matter of water 
supply have not sufficiently insisted upon the desirability of having 
a supply of soft water for London. It has seemed, indeed, as if 
the question of organic purity had excluded every other considera- 
tion, and it now becomes the duty of the chemist to press on the 
attention of the public the advantages of soft water over hard 
water. That hard water consumes more soap than soft water will 
not be denied by any one, but that thorough cleanliness is an im- 
possibility with bes’ water is quite lost sight of, but is nevertheless 
quite true. 

In London, as is notorious, a very high price is paid by the 
inhabitants for the water used for domestic a and yet the 
water is so hard that it only imperfectly discharges some of its 
main functions. The cost of softening the London water is not 
heavy. It would be less than one penny per thousand gallons. 

J. ALFRED WANKLYN, 

7, Westminster-chambers, 8.W., July 26th, 





Sir, —Your remarks on this process, as regards its application at 
Bristol, well merit the serious consideration of the public pron d, 
but it would appear that your article has excited very little interest 
in engineering circles. You may well express considerable surprise 
that a process so simple and inexpensive has not met more en- 
couragement, and it seems even incredible that engineers and 
manufacturers, and steam users in general, are so slow to appreciate 
a process which renders such invaluable services, and at such a 
small outlay. The reason may be, however, that as the Clark pro- 
cess only deals with carbonates, and as the majority of waters con- 
tain a large proportion of sulphates, the application of the Clark 
process alone only removes one half of the evil. Another reason, 
no doubt, is that the original Clark process occupies too much 
space. There are, however, in the market several apparatus 
capable of utilising the Clark process, and, comparatively speaking, 
occupy a small space. My apparatus is one of these. 

I quite agree with you, the Severn Tunnel water can be softened 
by the Clark process. All the carbonate of lime and magnesia can 
be precipitated, and I consider the water a very easy one to treat. 
I have no pretension whatever to pose myself as a chemist, and I 
leave to others the task of proving whether the softened water is 
good or bad for domestic purposes, but I think I may be allowed 
to make a few remarks as to the advantage of softened water for 
industrial pu: , and I will give you the proofs from users of 
water softened by my apparatus. 

In the engineering and industrial world there seems to be a 
general aversion to any chemical process. They seem to run away 
with the idea that it is not only expensive, but that the mere fact 
of a chemist being employed the result must be detrimental in some 


“a or form. 

ey do not take the trouble to examine for themselves the 
principle employed, or consider how easy it is to render a hard 
and objectionable water soft, and suitable for all purposes ; they 
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prefer to go on spending money in cleaning boilers or on some | 
Fancy-named solution or powder which is supposed to prevent | 
incrustation. It must be admitted that the common-sense view of | 
the matter is to purify the water before it enters the boiler, and | 
not to attempt purification after. | 

The following letter refers to one of my apparatus, softening 
and purifying well water for five water tubular boilers, the re-agent 
is lime and soda ; before the application, the boiler had to be cleaned | 
every fifteen days. M.M. Spanaghe et Moreau, of} ‘‘ Manufacture 
Royale Toiles et Tapis cirés, Toile Américaine, etc.,” Anderlecht, 
where the apparatus is being used for softening well water for five 
water-tube boilers which used to have to be cleaned out a 
fifteen days, says:—‘‘L’eau avant son entrées dans l'appareil, 
marque 58 deg. etiisa sortie elle ne contient plus de chaux et marque 
18 deg. Nous avons ouvert un de nos générateur Collet apres un 
mois de marche ; les tubes étaient restés propres et la chauditre 
navait pas besoin d’étre nettoyée.” 

As proof of the advantages to be derived from the use of the | 
Clark process, I may refer to the results obtained by the engineer 
of the waterworks here, and also to the similar experience of a | 
well-known firm of engineers and boilermakers who have apparatus 
which occupies a space of 39in, square by 7ft. high, by which the 
water is reduced from 29 deg. to 7 deg., with an expenditure of 
44 1b. of lime per day for a 60-horse power boiler. 

“In another case a sugar manufacturer found it almost impossible 
to continue on account of the hardness of the water at 40 deg. By 
the lime and soda process the water is reduced to from 4 deg. to | 
fHdeg. On the Continent steam users are not so slow to appreciate 
the advantage of soft water, as pointed out by you. 

ANDREW HowatTson. 

46, Boulevard Anspach, Bruxelles, July 25th. 





Sir,—For some years Messrs. Bryan, Donkin, and Co., of 
London, have used a lime and soda process for softening boiler 
water. The details of the process have never been published. 
Perhaps some of your chemical readers will say if it is generally 
applicable to all hard water, or only to special cases, C. J. 

‘ardiff, July 25th. 





SHIPS’ BOATS. 

Sir, —As the very important subject of boats for passenger ships 
is now engrossing the attention it deserves, I think it my duty to 
request the aid of your excellent journal in making known the 
information which a very Jong and successful experience has enabled 
me to impart. 

The Berthon boats invented and built by me are now in general 
use, having been largely adopted by all the maritime Powers, and 
there are now more than £60,000 worth of them in all parts of the 
world, In the French navy there are 550 of these boats, and the 
royal navy of Italy will soon have a greater value of them. They 
are carried by all H.M. troopships, and we have supplied many of 
the steamship companies in England and France. Notwithstanding 


| an exhausted state. 


hollow to make it lighter. Its form might be as sketched, the lower 
part being tapered to ensure it falling out of the socket 
when capsized, The Southport accidents proved the 
necessity of providing some means for releasing the boats 
from their cables when they are capsized. It is nearly 
always necessary to veer a boat down on to a wreck from 
an anchor, the cable being rendered off the bollard. In 
the event of the boat capsizing, the man holding on to 
the cable would most likely cling to it, and thus prevent 
the turns coming off the bollard. If the bollard was 
made to fall out the cable must go with it. The idea of 
the movable bollard struck me some time ago, but I have 
had many other things to attend to, and so had not time 
to write about it. I understand that the Institution are 
making their boats narrower to ensure their righting. But how 
about their wronging ? 

Some years ago the people of Sizewell observed at sea an object 
which caused them much astonishment. On going off to it they 
found it to be a small self-righting boat, which righted and 
wronged with amazing rapidity. Its occupant was clinging to it in 
e and it were brought ashore. The boat 
was named the Tiny Ark. The old man had a wonderful pair of 
self-feathering paddles, made of whalebone, much like—in action 





| —a duck’s foot. After a few days the old man resumed his voyage, 


and, like John Bunyan, ‘‘ we saw him no more.” Has not this tale 
a moral for a great and mighty institution 4 
Sizewell, July 26th. J. W. 





EARLY ROLLER MILLING. 
Sir,—In reference to the letter from Mr. J. A. Arnold Buck- 


| holtz in your paper of the Ist inst., I reiterate my previous state- 


ment that your article not merely gave Mr. Buckholtz the credit of 
having “‘ designed the first automatic roller plant in the world,” 
but also pronounced the system a success, for you say “ this great 
improvement made the roller system popular in Great Britain, as 
its enabled the miller to work the roller plants in the most economi- 
cal manner.” To this I re-assert that at a meeting of the National 
Association of Millers in April, 1880, Mr. Buckholtz said of this 
system, “it is not suitable for general milling in this country.” 


' Mr. Buckholtz should either withdraw his public announcement of 


April, 1880, or renounce your advocacy of his right to have made 
the automatic system ‘‘a success.” 
London, July 21st. J. Harrison CaRTER. 
[It is not doubted that the roller mill plant erected by Mr. 
Buckholtz, at Bilston, in 1878, was automatic, and any subsequent 
expression of opinion on his part cannot alter that fact. The 
ss y the honours cf more recent date is”another matter. 





TECHNICAL EDUCATION, 

Sir,—At the laying of the foundation-stone for the building of 
the new College of Physical Science at Newcastle, Lord Armstrong 
recently made some observations on the necessity for a better 
technical education for British workmen. He said that hitherto 
they had seemed to be content 
with a high degree of skill as 
handicraftsmen in their several 
specialities, and had been in the 
habit of regarding as of little 
value that cultivation of the intel- 
lect by witich alone the work of 
the hands could be directed so as 
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all this, it still appears that many shipowners are unaware of the 
very great advantages of my system, and, moreover, some of them, 
in their laudable desire to increase the boat accommodation of their 
ships, are making experiments, of which the results will certainly 
be disappointing. 

It would appear to be an invidious task for one inventor to point 
out the defects in the invention of another, but a higher motive 
than mere money considerations compels me to do so. 

Mr. Shepherd, of Glasgow, has invented a folding boat, and were 
it really calculated to supply the need, and promise security to 
lives at sea, I would bid be Godspeed, for there is plenty of room 
for him and me. But knowing what I do, after thirty-seven years’ 
experience with canvas boats, 1 am bound to say that his system 
is most dangerous. Mr. Shepherd's boat is com of a single 
skin of canvas in two plies. is is attached to a keel and keelson 
below, and to a movable gunwale on each side. Six or seven ribs 
of steel and wood are made to swivel on the keel, standing nearly 
fore and aft when the boat is shut, and slewed athwartships when 
open. Now by this construction it is unavoidable that the canvas 
is totally unprotected outside the ribs; and it runs the greatest 
risk of injury when rubbing against a ship's side in lowering, or in 
coming in contact with any solid body; and as there is only one 
skin, any perforation of it would be fatal. But there is one thing 
which I alone have had the opportunity to discover, and which 
involves a serious and unexpec danger to such a structure as 
Mr. Shepherd’s. When a boat of this kind plunges violently in a 
sea, the blows received by the canvas upon or against the ribs 
cause it to be worn through when continued for some time. In 
fact, the canvas is just as if placed between an anvil and a 
hammer. 1 need not say that this boat can have no pretension to 
be called a lifeboat, for it would certainly sink when filled by a 
sea. In marked contrast to the above, the Berthon boats are all 
essentially insubmergible lifeboats, that will carry all their crews and 
passengers when full of water. As they have eight separate water- 
tight compartments, an injury, should it occur, to the outer skin 
is of little or no consequence. A reference to the accompanying 
section will explain that the Berthon is actually two boats, one 
inside the other, and the intervening space divided into eight 
separate air cells. Its expansion is automatic and instantaneous, 
as the boat flies open by its own weight when, on letting go the 
end pendants, the weight falls on to the thwartship spans, hanging 
on the tackles of the davits. This boat cannot be stove in lower- 
ing from a rolling ship, and it is the very safest and most seaworthy 
ships’ lifeboat, as has often been proved, but especially in a oe | 
voyage of 800 miles in the Atlantic and the Bay of Biscay. It will 
carry sail in a gale of wind, when no other boats, save those of the 
National Lifeboat Institution, could do so. E. L. BERTHON, 

Romsey, Hants, July 26th. 





SELF-RIGHTING BOATS, 


Sir,—Since I wrote to you on the necessity of providing some 
means of releasing a self-righting lifeboat from its cable and 
anchor when the boat capsizes, it has occurred to me that it would 
be better to make the bollard so that it would fall ‘out of a socket 
when the boat was wrong side up. To do this, the bollard would 
have to be of cast iron, with a square lower part, shipped into a 











square socket bolted to the boat’s side. The bollard might be 


to keep pace with requirements 
of civilisation. The truth of these 
remarks is continually being con- 
firmed by the experience of every 
one who has anything like a close 
acquaintance with operatives in 
this country. 

It is only two or three weeks 
since that a buyer of machinery 
was walking through the Exhibi- 
tion at Newcastle. Passing along 
that part of the building where 
there are a number of steam 
pumps by rival makers, he visited 
a stand where a large plunger 
=P pump was in operation. He asked 

MICSHIPS SECTION the attendant, who appeared to 
COLLAPSED be a respectable and intelligent 
workman, what was the diameter 
of the plunger and of the steam cylinder, with a view of ascertain- 
ing the capacity of the pumps; but he could get no information on 
these vital points. It seemed never to have occurred to the man 
to measure them. He was evidently quite competent to set the 
pump going, to stop it, to oil it, to keep it clean, and, perhaps, to 
attend to other matters, but to tell a stranger the leading dimensions 
was apparently not his business, and to ascertain them did not 
interest him at all. Having obtained a two-foot rule and measured 
them approximately himself, the visitor then went to another 
stand, and asked similar questions of a similar representative of 
another firm, and with precisely the same result. In fact, the 
ordinary British workman, though he may be very skilful in his 
own narrow — seldom cares to acquire knowledge in others, 
for its own sake, or for the improvement of his mind. He regards 
it as not being his business, and he does not see why he should 
trouble himself about it. 

A similar instance has been mentioned by another gentleman, 
who, travelling by rail, happened to sit opposite to and enter into 
conversation with a young man, who by his dress was evidently in 
the Royal Navy. It came out that he was a ship’s carpenter who 
had been on leave of absence, and was just returning to his ship. 
He was generally intelligent and sociably inclined ; he had lately 
come home from a voyage which had lasted eighteen months ; he 
knew the duties of a carpenter on board ship well; he knew all 
about his pay and privileges, and what they were as compared 
with bluejackets, stokers, and engineers; he was a teetotaler, 
and, being a steady man, was saving money. His travelling com- 
panion thought he would test his knowledge on some subject of 
which he must have had abundant opportunities of obtaining 
information, but which was not exactly within his speciality. He 
therefore asked him the weight of the guns belonging to his ship, 
and of the projectiles used, and the diameter of the bore. But, 
although he had been shut up with these appliances for eighteen 
months, and the questions asked had relation to leading facts only, 
he could not give any information. It was out of his department ; 
he had never thought of asking, because it did not concern him. 
Such is the British workman, and so long as he allows his mental 
faculties to operate in such narrow grooves, he is very likely, as 
Lord Armstrong has so well pointed out, to be beaten by foreign 
competitors, who go on more intelligent principles. 

Redcar, July 27th. H, J. 











THE EDUCATION OF ENGINEERS. 


S1r,—I have read with great interest the various letters on the 
above subject which have appeared in your journal from time to 
time, and with your permission will offer a few suggestions on 
training young men for the engineering profession. 

I think it is generally admitted that whatever else the student 
may learn, he ought at least to have a good practical knowledge 
of his profession, and to obtain this he should enter the workshops 
on leaving school, and go through a thorough course of practical 
training. His aim should be to get a good knowledge of fitting 
up first-class work, and especially all the details of the steam 
engine. 

The theoretical training ought to be done in the evening, and 
the student should employ this time—during the winter months, 
at all events—in attending classes at one of our University 
Colleges, and in making careful notes with explanatory sketches 





of all the work he does in the workshops. In making these notes 
the student should state how the details of the work he has in 
hand are fitted together, the time taken to do it, and if on piece- 
work, the price he was paid for it. This practice will give him a 
very fair knowledge of estimating work. 

In attending evening classes, the first aim should be to geta 
thorough knowledge of drawing in all its branches—freehand, 
model, plane, and solid geometrical drawing, and machine con- 
struction. I do not think a large amount of time ought to be 
—_ on highly - finished shaded and coloured drawings, 
although one or two of these might be made. A far better 
plan is to make working drawings, with dimensions of small 
details of machinery, sketches of which can be taken while in 
the shops. I am aware it will be urged that engineering firms will 
not allow their apprentices to make sketches of the machinery ; 
but from my own experience, I think most firms will allow this prac- 
tice, provided, of course, the privilege is not abused. The student 
should also attend classes on the following subjects: Properties of 
steam, principles of mechanism, and if he has time, the study of 
chemistry and metallurgy would be found very useful. 

In commencing the practical training in the workshops, I think 
the student will find it easier to begin with turning, and should 
spend about eighteen months on this branch, and then eighteen 
months on fitting; he should then enter the pattern shop, and 
while there should go into the foundry as often as he can in order 
to see how the patterns are used. I[ think it is better to learn 
pattern making at this period than at the commencement of the 
training, as the student will understand more readily the use of 
the patterns. Having spent six months in the pattern shop, the 
student should now return to the fitting shop and finish his time 
on heavy fitting and erecting. During his time spent in the work- 
shops he should pay great attention to setting out work, as he 
must bear in mind he is not qualifying himself to beat a fitter at 
his own trade, but to design and carry out good work in the 
quickest and cheapest way possible. A year ought to be spent in 
the drawing office, and at the end of this time, providing the 
student has made good use of his opportunities, he will be a fair 
draughtsman, and also capable of superintending any ordinary 
class of engineering work 

It may be urged that this system of training is rather hard for 
a young man. Iam well aware of this, but the apprenticeship of 
an eagineer is a very hard one if he intends to make any headway. 
In conclusion, these suggestions only apply to the training for 
mechanical engineers. On the education of civil engineers I am 
not in a position to express any opinion. 

Leeds, July 27th. G. G. 





WORKING WOMEN: THEIR PRESENT AND THEIR FUTURE. 


Sir,—I beg to be allowed to make an appeal, through your 
columns, for assistance of a kind not usually asked; that is to say, 
of a kind which will certainly involve a considerable amount of 
personal activity and effort, and will call for the exercise of certain 
qualities of tact, sympathy, and discretion which are not always 
to be found. 

It is proposed by certain persons interested in the present con- 
dition of working women, to hold a Conference towards the end of 
the year, at which the facts of the female labour market may be 
clearly and dispassionately set forth ; the extent, area, and nature 
of the evils which undoubtedly exist, may be laid down with some 
precision ; and, if that may also follow, remedies or alleviation 
may be found. 

It is true that such a Conference might have been held at once, 
for the mere purpose of discussing methods of relief for the well- 
known and widely-spread diseases of ‘‘ over-work” and ‘‘ under- 

” It is certain that there are here in London and other large 
centres, thousands of women continually occupied in miserable toil 
for wretched wages, who never venture to hope for any cessation 
or relaxation of the life sentence to which they were doomed at 
their birth. The Conference might have proceeded on the assump- 
tion that these things have long been notorious. Yet the case for 
the women will be undoubtedly strengthened tenfold by the col- 
lection, the classification, and the publication of all the facts, apart 
from feeling, sentiment, hasty blame, and perhaps misplaced 
sympathy. This has never been done. True, figures and facts 
have from time to time been printed in certain journals, and for 
certain trades ; but the whole facts connected with women’s indus- 
tries—the hours and pay, the fluctuations of the demand, the 
competition of Germans and Jews, the effect of Free Trade, the 
freaks of fashion, the social and moral aspects of their work—have 
never been adequately investigated or treated. We do not aspire, 
of course, to collect and collate the entire facts in the brief time at 
command before the Conference; but we propose to attempt an 
indication of them, as it were, on as wide a scale, and in as thorough 
a manner as possible. 

The committee formed by those who have originated this enter- 
prise contains, among others:—The Hon. Miss Maud Stanley, Mrs. 
$s. A. Barnett, Mrs. Rayner, Mrs. Heckford, Mrs. Alison, Mrs. 
Verney, the Rev. S. A. Barnett, the Rev. Brooke Lambert, the 
Rev. Fleming Williams, the Rev. Hugh Price Hughes, the Earl of 
Meath, Mr. George R. Sims, Professor Stuart, Mr. Arnold White, 
Mr. Verney, Mr. A. A. Knight, and Mr. William Hill. We have 
divided ourselves for convenience into three sub-committees ; one, 
on existing agencies, associations, trades unions, Kc., established 
by or for working women; one on the relations of work to the 
social life; and one on wages, hours, and the condition of the 
work. We have drawn up a set of questions for each of these 
sub-committees. The questions are not intended to be put seriatim 
and verbatim, but are proposed as a guide to any who will assist 
us in this inquiry. 

We invite, Sir, through your columns, the assistance of all 
persons who have the power of collecting information, and can get 
access to working women. There are in every parish, and belong- 
ing to every church and chapel, ladies who spend the greater part 
of their lives in and among the houses of the working classes. It 
is more especially to these ladies, whose tact, disinterestedness, 
and sympathy have endeared them to the people, that we appeal 
for assistance. But the co-operation of men of all classes really 
interested in this movement is earnestly desired, and will be 
cordially accepted. ; 

The committee have no views of their own to advance, and no 
theories to defend. WALTER BESANT, 

Hon. Treasurer of the Committee of the Working 
Women’s Conference. 
Adelphi Hotel, Adam-street, Strand, W,C., July 26th. 





PORTLAND CEMENT CONCRETE. 

Sir,—I hope Mr. F. E. Duckham’s able letter in your issue of the 
22nd will meet with the attention it deserves. In your article of the 
15th Portland cement concrete seems to have been condemned 
unheard. I have had a long experience with Portland cement, 
having supplied it to some of the largest works, both at home and 
abroad, and when properly used have never known it to fail. 
What I as a manufacturer have to contend with is—(1) The igno- 
rance of the user; (2) that no two specifications for Portland 
cement are alike. hat wonder therefore, when the user knows 
not what he wants, if the article is at times unjustly condemned ? 

July 27th. A PORTLAND CEMENT MANUFACTURER. 








JUNIOR ENGINEERING SocieTy.—Mr. William Anderson, M. Inst. 
C.E., has consented to become president of this Society for the 
seventh session, which he will inaugurate by the delivery of an 
address in October next. On Wednesday, 20th inst., a party of 
members and their friends paid a visit to the Royal Mint by per- 
mission of the Deputy-Master, the Hon. C. W. Fremantle, C.B. 
A large number availed themselves of the opportunity thus afforded 
for visiting this interesting establishment. The next excusicn of 
this suciety takes place in September when the Beckton Gasworks 
is to be visited. 
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NEW HARBOUR WORKS, CEARA, BRAZIL. 


MR. R. E. WILSON, M. INST. C.E., WESTMINSTER, ENGINEER. 


(For description see page 90.) 
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TRIPLE 


EXPANSION ENGINES, 8S. WORCESTER 


AND OXFORD. 


THE CENTRAL MARINE ENGINEERING COMPANY, WEST HARTLEPOOL, ENGINEERS 


gy 


TRIPLE EXPANSION ENGINES OF THE SS. 
WORCESTER AND SS. OXFORD. 


Apove we are enabled to give illustrations taken from 


mA 


ih 


some excellent photographs of the triple expansion engines | 


of the Worcester and the Oxford, two large cargo carrying 


steamers, built by Messrs. Wm. Gray and Co. for the Great | 


Western Steamship Company, of Bristol. The engines are by 
the Central Marine Engineering Company, of West Hartlepool, 
and are the twelfth and thirteenth sets turned out from the new 
engine works of this company. They were specially designed for 
continuous Atlantic service, and are, in consequence, exception- 














two polished wrought iron columns. 
abundant stiffness combined with great openness and accessi- 
bility to the working parts, and moreover it lends a handsome 
appearance to the whole structure. The cylinders and valves 
are all in one line over the crank shaft, the first and second 
cylinders having piston valves of an improved solid adjustable 
type now manufactured by the Central Company, and the low- 
pressure cylinder a triple-ported slide valve. The valve gear is 
a fine example of double bar link motion, every joint being 
adjustable for wear and every rod adjustable for length. The 


| reversing is performed by a small engine with an oscillating cylin- 


ally heavy in all details, and massive in general structure. The | 


bed-plate is in two pieces, securely bolted together. It passes 
beneath the condenser, and its joint is so arranged that the 
condenser casting serves as a rigid stiffener to the two pieces, 
obviating all tendency to weakness at the joint. The under side 
of the bed-plate is levelled and planed up, as is the case with all 
the engines manufactured by this company, so as to permit of 
its being supported by and bolted to the ship’s engine seating, 
immediately beneath the main bearings, in line with the 
principal reciprocating stresses. This is considered by the 
builders a particularly important feature in their engines, in 
view of the fact that fractured bed-plates are by no means un- 
common, and that the life of crank-shafts is greatly extended by 
the avoidance of all spring or yielding in the bed-plate. 
The plan also facilitates the erection of the engines on the 
iron erecting tables in the shops at the central engine works, 
which tables were fully described in THe Enoreer, vol. 1xi. 
p. 299. The cylinders are supported by cast iron columns 
at the back, which also carry the main guides, and in front 
there are two massive forked columns in line with the forward 
and after engines respectively, whilst the middle engine has 





der, snugly placed at the back of the engines, and driving direct 
on to a worm shaft actuating an “all-round” gear. The worm 
shaft extends to the front of the engines, where it is fitted with 
a large hand wheel for use when steam is down. The reversing 
engine is started, stopped and reversed by the movement of a 
hand lever in front of the engines, the reversal of the main 
engines being thus effected in about five seconds. The crank 
shaft is of steel, and is made in three similar and interchange- 
able parts. It is borne on six long main bearings, the crank pin 
bearings being also of more than usual length. The connecting 
rods are 12in. more than four cranks in length, and are fitted 
with heavy brasses of gun-metal. The pumps are of the 
ordinary type, driven by levers from the low-pressure engine. 
The thrust is on the horseshoe principle, with bearing surfaces 
of white metal. The block has a base 7ft. in length. The 
thrust seat built in the ship extends over nine frames, is well 
bracketted, and forms a substantial and secure foundation for 
the reception of the thrust forces, The tail-end shaft is of steel 
lined with brass, and hasa bearing on the lignum vite 60in. inlength. 
The propeller is of cast iron, loose bladed, made on Mr. Mudd’s 
system of differentiated pitch. The dimensions of the cylinders 
are 24fin., 4lin., and 66in., by 45in, stroke, and steam is sup- 


This arrangement gives | 





plied by two double-ended bvilers 12ft. 6in. diameter by 17ft. 
long, with twelve furnaces, which are made to Board of Trade 
and Lioyds’ approval for a working pressure of 1501b. per 
square inch. 

The Worcester and Oxford are vessels of 6400 tons displace- 
ment, and the latter vessel has just made her first trip across 
the Atlantic, with a full load of over 4000 tons, in 124 days from 
Bristol to New York. The machinery was built under the per- 
sonal superintendence of Mr. R. J. Cross, the superintendent engi- 
neer to the Great Western Steamship Company, and designed 
by Mr. Thomas Mudd, the manager to the Central Marine 
Engineering Company. 








THe American Army and Navy Journal says :—“ Pre- 
parations are now under way for the purpose of manufacturing 
heavy steel guns at Watervliet arsenal. ere are to be ten 8in. 
and three 20in. guns made, and a specimen of the material to be 
used has already been received. North-west of the barracks the 
large building known as shed K is being converted into a machine 
shop for boring, rifling, and turning the heavy guns. For the 
lathes and machinery, the building, as staked out, will be about 
550ft. long and 415ft. wide. The main building fronts the river, 
and will be prepared for finishing field, siege, and sea-coast guns. 
The plans for the alterations have all been made and approved by 
the authorities at Washington. One of the largest lathes in the 
world, weighing 175 tons, will be used in the works, and has been 
shipped over the Fitchburgh Railroad from the South Boston Iron- 
works, A crane, having a capacity of 50 tons, will also be used in 
handling the guns. In the event of the next Congress appro- 
priating sufficient money for a gun factory at Watervliet, the entire 
equipment of the guns will then be manufactured there. The 
alterations are to be completed by November Ist,” 
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A NEW DISINFECTOR. 





THE accompanying engravings represent a new disinfecting 
apparatus invented by Mr. W. E. Thursfield, M. Inst. C.E., 
ot Victorgasse, Vienna. The principle on which its action 
is based is that the complete destruction of all germs in wearing 
apparel and bedding, without any material injury whatever to 
the latter, is only to be obtained by subjecting the articles 
infected, for a period proportionate to their structural resist- 
ance, to a moist heat of at least 212 deg. Fah. Recent expe- 
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Table of Results with Wm. E. Thursfield’s Steam and Hot-air Disinfectors. 


Portable apparatus. 














ture, not only condensed, but | 


by condensation completely 
neutralises the risk of injury | 
through any chance excess of | 
hot air. The boiler being practi- | 
cally open is inexplosive, and | 
requires neither safety valves | 
nor skilled attendance. } 

The heat generated in the | 
furnace is utilised to the utmost, | 
and the escaping vapours form | 
a steam jacket in the double | 
casing of the disinfecting | 
chamber. The method of man- 
ipulation reduces the danger 
of contagion to a minimum, | 
as the clothes or bedding are 
placed in specially constructed 
sacks in the sick chamber 
itself, and, after being tightly elosed, the sacks are 
removed and hung in the disinfector. The stationary appar- 
atus, which is constructed to disinfect four complete suits 
of clothes, including underlinen, or one complete set of bedding, 
including mattress, is specially adapte] for hospitals, barracks, 
gaols, &c. Its dimensions can easily be increased, but the size 
shown has proved itself, from an economical point of view, the 
best, as, where the quantity of articles to be disinfected varies, 
several apparatus can be erected at a less cost than one large | 
one, and one or more be heated as the quantity of infectel 
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? ¢ column “ water evaporated” shows that the quantity of live steam passing through the disinfecting chamber averages 13 cubic feet per 
minute with gas or spirits, and 22 cubic feet with charcoal or cokes in the portable, and 33 cubic feet in the stationary apparatus. 


VIL., and VIII. took place in the open air. 


According to trial XII., from 28 to 30 complete suits of clothes can be disinfected at an expenditure of about 75 cbs. of coke per diem. 


N.B.—In every case, even in the trials V. and X., in which the temperature in the disinfecting chamber rose above 320 deg. Fah., the 
clothes, owing to the complete saturation of the hot air with live steam, r ined absolutely uni ired 








Trials VI., 





riences in Berlin have shown that, for security’s sake, a tem- 
perature of 220 deg. is better. To ensure the thorough penetra- 
tion of this temperature in every fibre, a heat of from 260 deg. 
to 270 deg. must be maintained in the disinfecting chamber itself. | 
To obtain this by means of ordinary or superheated steam 
involves the employment of boilers working under a pressure of 
23 to 3 atmospheres, of disinfecting chambers capable of resist- | 
ing an equal tension, and of skilled labour in attending to the 
same ; in other words, a large initial outlay and correspondingly | 
heavy working expenses in fuel and wages. 
The disinfecting apparatus, illustrated in a portable and | 
stationary form, of the dimensions adopted by the sanitary | 
authorities of Vienna, Budapest, Prague, Lemberg, Teplitz, &c., | 
and by the Imperial and Royal Theresianum Institute, and | 
sanctioned for use in barracks, military hospitals, &c., by the | 
Austrian Ministry of War, and for ambulance hospitals by the 
Red Cross, acts by means of a mixture of steam and hot air in 
such proportion that the steam, after expending its mechanical 
energy in inducting the hot air into the disinfecting chamber, 
is, by contact with the clothes or bedding of a lower tempera- 


articles be small or large. In the accompanying drawing A is 
the boiler, which is filled by pouring water into the reservoir B 
until the same, entering the boiler at its lowest part through 
the tube C, rises to the desired height in the water gauge G. 
C acts also in the place of asafety-valve. D is the fire space, Ea 
movable grate,and F the coal hopper. The fuel consists of charcoal 
or coke. The boiler is emptied by the cock H. Iisa steampipe con- 
necting the steam space with the hot air tube L’. Kis an auxiliary 
pipe to admit the steam into the chimney during stoppage for 
emptying and recharging the disinfecting chamber in continuous 
working. The admission of air is regulated by the handle Land 
the draught in the chimney M by the handle N. 0 is the disin- 
fecting chamber enclosed by the space P, which acts at the same 
time as a steam jacket, and as a channel for the downward 
passage of the vapours escaping from the chamber through the 
outlets 8. The lower portion of the disinfecting chamber Q is 
funnel-shaped for the better mixture and distribution of the 
steam and hot air, and to collect any condensation water. Q! is 





a sieve to catch any fallen article. The vertical tubes 8, which 
serve at the same time to strengthen the chamber, connect the 


lower portion of the steam jacket P with the circular channel T, 
which is again connected with the chimney M by the tube T’. 
The disinfection chamber is hermetically closed by the double 
cover R, to the lower plate of which hooks for hanging the sacks 
are fastened. The cover fits in a sand-bath, and is raised and 
lowered by means of the pulley chain W, and the swinging 
crane X. U is athermometer indicating the temperature of the 
steam and hot-air in the disinfecting chamber. V a cock for 
drawing off any condensation water, Y a battery connected with 
an electrical thermometer to be placed in the clothes or bed- 
ding, and Z the sacks in which the infected articles are hung. 
The portable apparatus as shown for heating with gas, or even 
spirits of wine, can also be heated with a similar steam and hot- 
air apparatus as the stationary disinfector. In couutry towns, 


or villages, or even in cities, whose architectural arrangements 


permit, the portable disinfector can easily be drawn by one man 
into the courtyard, or garden of any house, and the process of 
disinfection conducted on the spot. Its usefulness in campaigns 
for ambulance hospitals is self-evident. The letters denoting 
the several parts are the same as in the stationary apparatus. 
The portable disinfector is constructed to disinfect two complete 
suits of clothes, or one mattress. The extremely favourable 
results are shown in the accompanying table of trials. 








THE CEARA HARBOUR WORKS. 


Tue works, illustrated by the engravings on p. 88, are now 
being constructed under a concession from the Imperial Govern- 
ment of Brazil. The province of Ceardi has an area of about 
50,000 square miles, and is one of the richest in Brazil. Its 
produce comprises sugar, coffee, cocoa, cotton, tobacco, spices, 
fruit, cabinet and dye woods, india-rubber, &c. Its population 
at the last census, taken in 1877, amounted to 952,624 inha- 
bitants, that of the capital, the city and port of Ceard, being 
about 40,000. Although Ceard is the principal seaport at which 
lines of English, French, American, Brazilian, and other 


| steamers regularly call, prior to the commencement of the har- 


bour improvements it was almost an open roadstead, passengers 
and goods having to be conveyed by lighters and boats between 
vessels and the shore. The official statistics of the trade and 
shipping of the port show that.an income of £35,750 per annum 
will be collected by the Cearé Harbour Corporation from the 
dues which they are authorised by their concession to charge on 
all imports and exports, and on the vessels using the port, and 
from the rent of the bonded warehouses. 

The drawings given here show the nature of the works, 


| which are of a simple character. The depth of water along the 


principal quay, which is being constructed of solid concrete, 
and is connected with the shure by an iron and steel viaduct 
over 750ft. in length—which is alrealy completed—will be 19ft. 
at low water and 25ft. at high. This quay and breakwater 
is shown in perspective, in plan, and in section, and is 
of a very heavy section, as will be gathered by the scale 
given immediately below it. Meanwhile the landing of 
cargo is temporarily carried on at the end of the viaduct, which 
at high tide has a depth of about 20ft. of water. The custom- 
house and bonded warehouses are being built of the fine granite 
obtained at the Monguba quarries, which adjoin the Baturité 
Railway, about sixteen miles from the port. A new incline has 
also been constructed from the railway down to the port ; the 
line has been laid along the viaduct, and will be extended 
over the quays as soon as they are completed. The concrete, of 
which a large quantity is being used, is mixed by Carey and 
Latham’s patent mixers, and the contractors have supplied the 
very large and complete plant for carrying out the operations, 

The engineer to the corporation is Mr. R. E. Wilson, M. Inst. 
C.E., Westminster, and his resident at Ceard is Mr. R. T. H. 
Saunders, M. Inst. C.E. The contractors for the work are 
Messrs. Punchard, McTaggart, and Co., their representative at 
Ceard being Mr. George Wilson, M. Inst. C.E. 








Visit OF MINING AND MECHANICAL ENGINEERS TO NEWCASTLE- 
upon-TyNnE.—The following preliminary programme has been 
issued :—August 3rd (Wednesday)—10 a.m., reception of visitors 
by the President of the Institute in the Wood Memorial Hall, where 
ail letters for strangers should be addressed ; adjournment to the 
Newcastle-upon-Tyne Royal Mining, Enginering, and Industrial 
Exhibition, to which the visitors will be admitted, through the 
kindness of the Executive Council, during the four days of the 
visit on payment of 2s. 6d.; 8 p.m., conversazione and reception of 
invited guests by the President, in the Gallery of Fine Arts and 
Buildings of the Exhibition. August 4th (Thursday)—Excursion 
to the different collieries in the neighbourhood of Newcastle ; 
details of the objects most worthy of attention at the various 
collieries will be given in the more extended programme. August 
5th (Friday)—Excursion down the river, visiting some engineerin, 
shipbuilding, and chemical works on the Tyne, the Albert Edw: 
Dock, and tee river Tyne improvement works. August 6th (Satur- 
day)—Visit to engineering establishments in the vicinity of New- 
castle; 2 p.m., annual general meeting of the Institute in the 
Theatre of the Exhibition ; address by the President, Sir Lowthian 
Bell, Bart., F.R.S, 
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RAILWAY MATTERS. 


Aw accident occurred on Monday morning on the 
Western of France Railway near Verriers, a passenger train 
coming into collision with a goods train. Two passengers were 
killed and several injured. 


Tux porters at the most largely used station of the 
London, Chatham, and Dover Railway—namely, the Ludgate-hill 
barn—are still the least disciplined and least creditable lot of 
porters in South London stations. Their behaviour en the 
arrival of a train remains as disreputably indifferent to the require- 
ments of passengers as ever, and is infinitely inferier to that of the 
South-Western porters at Waterloo, 


Tur Handsworth and Perry Bar Railway extension, 
which was commenced nearly three years ago, will be completed 
in about two months’ time. The line connects the Stour Valley, 
at Soho and Monument-lane, with the Walsall and Burton route 
at Perry Bar, close to the present station. There are to be two 
stations, the larger and more important in the Soho-road, Hands- 
worth, and the other in the Wellington-road. 


Tue railway between Corinth and Agium, on the 
Corinthian Gulf, is now completed. MM. Tricoupis and Theotokis, 
the Minister of Marine, and others went by train on Sunday and 
inspected this portion of the line, It will be opened to the public 
shortly. The remaining section between Aigium and Patras will, 
it is stated, be finished in about three months, and then, if a line 
of steamers is established between Patras and Brindisi, London can 
be reached within four days from Athens, 


A serious landslip occurred on Wednesday near the 
Dorking station of the London and Brighton Company's main 
Portsmouth line, in a deep cutting, leading into Betchworth 
Tunnel. The 4.25 up train from Horsham ran safely through, but 
a few seconds later a quantity of earth fell in. he tratfic was 
suspended, the passengers by the up express having to leave the 
carriages and walk up the embankment into the park. Until the 
line is clear, the traffic will be forwarded by another route, 


Tue record of train accidents in the United States in 
May includes 35 collisions, 43 derailments, and five other accidents, 
a total of 83 accidents, in which 31 persons were killed and 73 
injured. These accidents are classified by the Railroad Gazette as 
follows :—Collisions: Rear, 18; butting, 17; total, 35. Derail- 
ments: Broken bridge, 3; broken wheel, 1; broken axle, 4; mis- 
ylaced switch, 2; landslide, 2; accidental obstruction, 5; miscel- 
| ent 7; unexplained, 19; total, 43. Other accidents, 5. Total 
number of accidents, 83. The causes of collisions, where given, 
were as follows:—'Trains breaking in two, 4; misplaced switch, 1; 
failure to put out signal, 3; miscellaneous, 4; unexplained, 23; 
total, 35. 


In reporting on a collision which occurred on the 15th 
May, at Pimerisk terminal station, on the Great Southern and 
Western Railway of Ireland, Major-General C. 8. Hutchinson says: 
—‘* In the course of the inquiry I found that the tender engines of 
this company are not fitted with the vacuum brake connection in 
front. It seems to me a great pity that sosmall an economy should 
have been exercised when the expense of fitting the brake appli- 
ances was originally incurred. The absence of brake connections 
at the front of engines prevents the use of the continuous brakes in 
those cases (which frequently arise) where engines have to run 
tender first, or where two engines are attached to a train, and the 
driver of the leading engine can consequently exercise no control 
over the train brakes.” 


Ow the proposal of M. de Hérédia, Minister of Public 
Works, the French Ministerial Council resolved last Satufday that 


the formation of a metropolitan railway system should be the | 


subject of a new investigation to be immediately proceeded with. 
A commission composed of engineers will be appointed in the 
course of the week by the Minister of Public Works, who will take 
the advice of the higher Council of the Ponts et Chaussées and of 
the technical committee of the railways. In compliance with the 
declaration made on Friday to the Chamber by M. Rouvier, in 
reply to M. Camille Dreyfus, the Chamber on reassembling will be 
put in possession of the new scheme to be framed by the Minister 
of Public Works. A meeting will be held to-morrow, under the 
presidency of M. Lockroy, to protest against the rejection of the 
metropolitan scheme. 


Tue International Railway Congress Commission of 
Brussels announces that the congress will meet at Milan, on Sep- 
tember 17th next, and that the sittings will continue nntil Septem- 
ber 25th inclusive. In addition to Italy and Belgium, France, 
Russia, the Netherlands, Austria-Hungary, Denmark, Sweden and 
Norway, Portugal, Turkey, Roumania, Bulgaria, Servia, Egypt, 
and Brazil will all be represented at the congress by official delegates 
or functionaries of State railways. The companies taking part in 
the congress represent together in round figures 120,000 kilometres 
of railway lines, and 140 separate administrative departments. The 
members, some 300 in number, attending the Milan congress will be 
officially received as the guests of the Italian Government, by whom 
instructions have already been given to the Milan authorities that 
will insure a cordial welcome to the attending delegates. The last 
international congress— which was at the same time the first—was 
convened in Brussels by the Belgian Government in 1885, at the time 
of the celebration of the jubilee of the Belgian railways. 


In a report on the collision that occurred on the 
10th June, at Broad-street station, on the North London Railway, 
when a London and North-Western train from the Mansion House 
ran against the stop-buffers at the end of the platform at Broad- 
street, and fifteen passengers were returned as having been shaken 
and bruised, Col. F. H. Rich says:—‘‘This slight collision was 
caused by the screw brake on the London and North-Western engine 
not acting. The screw shaft that works the gearing and puts the 
brake on and off had become disconnected, owing to the pin, by 
which the screw is fixed to the gearing, having dropped out. The 
screw brake had been used at the Mansion House and acted well, 
before the train left that station. It was not required again until 
the train reached Broad-street, as the steam and vacuum brakes 
had been used forall the intermediate stoppages. When the engine- 
driver, on arriving at Broad-street, found that the screw brake 
would not act, he applied the steam and vacuum brakes, but it was 
too late, and he had not sufficient power to stop the train. When 
the train was brought to a stand at Broad-street station buffers, the 
washer, which was just above the pin on the screw shaft, was found 
on the brake lever, immediately under the place from which it had 
dropped.” 


Tue Julien Electric Company has recently been running 
experimental cars, actuated by storage batteries, over the Fourth- 
Avenue surface road in New York City. They have several times 
run a car over the whole length of the line, from the station at 
Thirty-second-street down to the City Hall, up to Eighty-ninth- 
street, and then back to Thirty-second-street. The Railroad 
Gazette says, that in a recent experiment they ran with a speed at 
certain times of over twelve miles an hour, and the run from the 
station to the City Hall was made in nineteen minutes, as against 
thirty-two minutes for the horse cars. Subsequently the car was 
again run over the route for Mr. Cornelius Vanderbilt and some of 
the officers of the Fourth Avenue-road. It was sent through the 
tunnel, from Thirty-second-street to the Grand Central Depdt, at 
a speed of fifteen miles an hour, and was then worked through the 
switches and curves about the depdt. The experiment, so far as 
the operation of the car goes, seems to have been very encouraging, 
as the starts and stops were made with precision and ease, and the 
car ran steadily at any speed tried. The president of the company 
says that the cars can be run ata cost not to exceed 4°10 dols. a 
day each, running ninety miles, with full loads, 








NOTES AND MEMORANDA. 


In London 2724 births and 1977 deaths were registered 
last weel:. Nearly 2000 dead bodies put into the ground in one 
week in the London cemeteries! The unsanitary effect of this is 
not easily comprehended, 


Tatc, known in American commerce as agalite, is 
largely used in paper-making in place of kaolin, and gives a much 
purer effluent. e high glaze of American paper is largely due 
to the use of this mineral. It is of a highly fibrous character, 
insoluble in water, and greasy to the touch. In colour it is almost 
pure white. Its sp. gr. varies from 2°22 to 2°562, 


In 1849 the average rate of transmission of a certain 
number of telegraph messages addressed to the Times was seven- 
teen words per minute. The present speed of the telegraph 
between London and Dublin, where the Wheatstone automatic 
instrument is employed, amounts to 462 words a minute. Thus 
what was regarded as miraculous fifty years ago has multiplied a 
hundredfold in the course of the half century. 


Tue following mode of preparing lead carbonate has 
been described by W. Kubel (Dingl. polyt. J., 262, 143). Lead 
oxide is readily converted into the soluble hydroxide on treatment 
with a moderately concentrated solution of magnesium acetate. 
The solution thus obtained has an alkaline reaction, and yields 
lead carbonate when treated with carbonic anhydride. The white 
precipitate is collected, washed, and dried, and the solution of 
magnesium acetate concentrated and used for another operation. 


REFERRING to the successful use of volcanic pumice in 
the construction of the vaulting of the corridors of the amphi- 
theatre at Catania, run in solidly with Pozzolana cement, Mr. 8. 
Smirke, R.A., remarks that these ancient corridors and the dome 
of the Pantheon at Rome, executed in the same manner, have 


| stood the sieges, earthquakes, and all other causes of damage and 


decay, for nearly two thousand years, and he thinks it worthy of 
inquiry whether a safe, permanent, rhaps even economical, 
vaulting might not be similarly executed with coke. 


Mr. A. L. Rorcn has published the results of the 
observations made at the Blue Hill Meteorological Observatory, 
Norfolk County, Massachusetts, U.S., in the year 1886. The mean 
temperature for the year was 45‘6deg. The absolute maximum in 
the shade was 91‘0deg. in July, and the minimum—15°0 deg. in 
January, giving a yearly range of 106deg. The greatest daily range 
was 38°2 deg. on December 25th, and the least 17 deg. in February. 
The total rainfall and melted snow was 46°99in., measured on 132 
days; the greatest monthly fall being 8-29in. in February, and the 
least 1°52in. in June. 


Mr. C. S. Wilkinson, the New South Wales Govern- 
ment Geologist, reporting upon the seams of coal pierced in the 
diamond-drill bore at Holt-Sutherland, near Sydney, says that in 
this bore a depth of 2307ft. from the surface, or 2175ft. below sea- 
level, has been attained. This is the deepest diamond-drill bore in 
Australia. The diameter of the bore to a depth of 500ft. is 34in., 
and below that depth it is 3in. The strata passed through consist 
of Hawkesbury sandstones, 653ft. 6in.; shales, sandstone, and con- 
glomerates—the upper 314ft. consisting chiefly of chocolate-coloured 
shales--1573ft. 3in.; upper seam of coal 4ft. 2in.; shales, sandstone, 
and conglomerate, 65ft.; lower seam of coal, 5ft. 3in.; black shaly 
sendstone 5ft. lin. 


Exectricity in the house has some important bearings 
on hygiene. To one of these, Nature says, M. Sambuc has recently 
called attention in the liberation of hydrogen, where strong batteries 
are used, in which zinc is dissolved by sulphuric acid. Besides the 
danger of shattering of the vessels, the hydrogen spreading in the 
air may form an explosive mixture ; and it may have a cooling effect 
through its great conductivity for heat. It also deadens the voice 
and alters its timbre. Further, if, as may be, the hydrogen is 
charged with sulphur, arsenic, phosphorus, carbon, or silicium, there 
are other and greater dangers. A chemist is known to have died 
from breathing a little arseuietted hydrogen. These facts are not 
cited against the use of the electric light, but to induce proper care 
in those who use it. 


Tue twenty-sixth volume of the magnetical and 
meteorological observations made at the Government Observatory, 
Bombay, containing the results for the year 1885, has just been 
published, under the superintendence of Mr. C. Chambers, F.R.S. 
The mean barometric pressure for the year was 29°82bin., the 
difference of the greatest and least mean daily pressure amounting 
to 0°58lin. The mean annual temperature was 79:2 deg., and the 
greatest daily mean was 87‘3 deg. on June 6th. The absolute 
maximum was 91‘8deg. in June- being slightly lower than the 
maximum in the shade at Greenwich on the 4th inst.--and the 
minimum 62:1 deg. in February, giving a range of 29-7deg. The 
rainfall, measured by a gauge 4$ft. above the ground, was 67 ‘91in. ; 
rain fell on 113 days, and mostly occurred between June and Sep- 
tember ; the greatest fall was 10°29in. on August 15th. 


A stmPLE form of water battery has been described by 
H. A. Rowland—Amer. J. Sci.—as follows :—‘‘Strips of zine and 
copper, each 2in, wide, are soldered together so as to make a 
combined strip rather less than 4in. wide. This is then cut into 
pieces about a quarter of inch wide, each composed of half zinc and 
half copper. A thick plate of glass, a foot square, is heated and 
coated with shellac, and to this are stuck the strips of copper and 
zinc which have been bent into the shape of the letter U, with the 
branches a quarter of an inch apart. The soldered portion is fixed 
in the shellac, and the two branches stand up in the air, so that the 
zinc of one piece comes within one-sixteenth of an inch of the copper 
of the next one. A row 10in. long will thus contain 30 elements. 
The rows being placed one-eighth of an inch apart, a space 10in. 
square will contain 800 elements. The plate is carefully warmed, 
and a mixture of beeswax and resin is poured on to a depth of half 
aninch. The back of the plate is fitted into a wooden frame with 
aring screwed in the centre, so that the whole can be suspended 
with the elements below. When required for use, the tips of the 
elements are dipped into a pan of water, and the battery again hung 
up. The space between the elements will hold a drop of water that 
will not evaporate for an hour. The battery is thus in operation in 
a minute, and is perfectly insulated by the glass and cement.” 


A PAPER on the effects of change of temperature in 
twisting or untwisting wires which have suffered permanent torsion 
was recently read before the Physical Society by Mr. Herbert 
Tomlinson, B.A. The author’s attention was redirected to the 
subject by the note read by Mr. Bosanque on the 14th May. Some 
eight years ago he made experiments on such wires and noted the 
effects due to changes produced in the thermal expansibility of the 
metals by permanent elongation or compression. Thus, if a per- 
fect square be drawn on the surface of a wire, and the wire subjected 
to permanent torsion, the square becomes a rhombus, the longer 
diagonal of which suffers permanent extension and the shorter 
diagonal permanent compression. If permanent extension causes 
an increase in thermal expansibility, and compression a decrease, 
than a rise of temperature will cause the wire to twist more, and 
vice versa. With annealed iron wires which have suffered per- 
manent torsion remarkable effects take place at about red heat. 
On heating such a wire it untwists slightly until a bright red heat 
is attained, when a sudden twist takes place. On cooling, a sudden 
untwist occurs at about the same temperature. These effects have 
been previously observed by Professor Barrett, who believes them 
to be connected with the sudden changes in the magnetic properties 
of iron and to take place at the same temperature. This latter 
conclusion was found to be erroneous, for the author exhibited 
experiments showing that the magnetic change takes place at a 
temperature decidedly lower than that at which the jerks above 
referred to occur. 





MISCELLANEA. 


Porous earthenware for building purposes is being 
exhibited by tbe International Terra-cotta Lumber Company in 
the American Exhibition. 


A LARGE copper rolling mill, to employ 600 workpeople, 
is to be built and set to work during the summer at Duisburg, 
Rheinland, by a Berlin firm. 


A Great fire has broken out at the Markoff petroleum 
fountain, near Baku. Fears are entertained that it may spread to 
the neighbouring wells. The Markoff fountain is spouting over 
400 tons daily. 


Tue Witham General Commissioners have accepted the 
tender of Mr. Samuel Sherwin, of Boston, Lincolnshire, for the 
enlargement and lowering of the Hobhole Sluice, in order to 
secure the full benefit of the depression acquired at low water by 
the new outfall channel to Clayhole, in the estuary of the Wash. 


THE machinery committee of next year’s Glasgow 
International Exhibition propose having an overhead rope-driven 
crane in the machinery courts, with a lift of some 20 tons, and 
bearing on rails. This crane will be used for unloading and 
placing exhibits, and will be allowed to remain during the 
Exhibition in the central court as an exhibit. 


Tue report of the proceedings of the Ceylon Chamber 
of Commerce contains a sub-committee report on the question of a 
graving dock for Colombo. This committee recommend that the 
Home Government should be asked to make the docks on condition 
that the colony provide a northern breakwater for the harbour. 
The report shows where the money for this is to come from, and is 
considered a very able one. 


Tur Clyde Shipping Company have expressed their 
determination to bring men from Scotland to discharge their vessels 
in Limerick in consequence of the local labourers having struck 
against the use of the steam winch, as interfering with manual 
labour. The Limerick labourers threaten to expel any Scotchman 
who may come to Limerick to interfere with them. The Waterford 
Labourers’ Society has promised hearty support, and sent delegates 
to Limerick to confer with the men. 


Mr. Broruerton, superintendent of the American 
smelter, at Leadville, Col., has patented a = for generating 
steam for motive-power at the smelters by using hot slag. 
By this method the slag is dumped into large shallow vessels, 
which are afterward run under boilers, and the heat used in 
generating steam. An experimental test of the method resulted 
in maintaining 751b. pressure on a vertical boiler for seven days. 
If the plan proves practical, it will result in a saving to the 
smelter of 1500 dols. a month. 


On the re-assembling of the French Chambers in 
October a project for the further improvement and enlargement of 
the Port of Havre will be presented. This project consists in the 
creation to the north of the roadstead of a new outer harbour. 
For large vessels the port is now only accessible during three hours 
at high tide. In addition to this, the continued increase in the 
alluvial bank at the estuary of the Seine has caused apprehensions 
for the future of Havre. In consequence of the recently executed 
embankments of the Lower Seine, the deposits at the mouth of the 
river have greatly increased. 


A DINNER in commemoration of the jubilee of electric 
telegraphy was given on Wednesday evening in the Holborn 
Restaurant. The Postmaster-General—Mr. H. C. Raikes, M.P.—- 
presided, and was supported by a large number of scientific and 
other gentlemen. Mr. Raikes, giving ‘‘The Progress of Tele- 
graphy,” said that, by the persevering efforts of many successive 
scientific workers, the laws which governed the action of that mar- 
vellous foree commonly called the electric current had in 1837 
become sufficiently known to admit of its being employed for prac- 
tical purposes. On July 25th, 1837, Messrs. Cooke and Wheat- 
stone succeeded in conveying a message from Euston to Camden 
Town. 

On Wednesday M. de Hérédia and M. Dautresme, 
French Ministers of Commerce and Public Works, inaugurated the 
Tancarville Canal, which is to place Havre in communication by 
water with the main waterways of the interior of France. This new 
canal, leading from Havre to Tancarville, crosses the plain of 
Graville, passes Harfleur, skirts the hills of Gonfreville, Corcher, 
Rogerville, Oudalle, and Sandouville, and reaches Tancarville 
across the pasture land of the Communes of St. Vigor la Cerlangue 
and Tancarville. It enters the Seine at 96 kilos. below Rouen, its 
total length being 25 kilos. It is expected to have the effect of 
reducing the price of freights by at least 2f. per ton between 
Havre and Paris. 


A CONSIDERABLE amount of dredging is at present in pro- 
gress in the harbour at Whitby, with the object of enabling vessels to 
get up the river as far as the extreme end of the town, at any state of 
the tide. Whitby has been, from time immemorial, a fishing sta- 
tion, but the fish trade has remained to a considerable extent 
undeveloped for want of proper facilities, especially in the way of 
easy access for the boats to the quays at any time of the tide. 
The North-Eastern Railway Company, which derives an important 
part of its revenue from the fish trade, has wisely decided to 
contribute a considerable sum of money towards the general im- 
provement of Whitby harbour, and it is further assisting by 
undertaking to do a certain amount of dredging with its own 
appliances. The building of a new fish quay is in contemplation, 
and also the erection of sheds for the packing and forwarding of the 
tish as soon as brought in. 


THE new graving dock which has been for some time 
under construction at Esquimalt, Victoria, British Columbia, was 
successfully opened on Saturday last, H.M.S. Cormorant being the 
first vessel to enter. The dock is of sufficient dimensions to dock 
most of the ships of H.M. Navy. The caisson at the entrance is 
one of Mr. Kinipple’s patented travelling and folding bridge 
caissons, which has been so successfully used at the Garvel and 
James Watt Docks, Greenock, and at the entrance to the West 
Harbour there, and also at Montevideo, Quebec, Aberdeen, and 
No. 2 Graving Dock, Govan, Glasgow. This class of caisson dis- 
penses with the usual cumbrous and costly swing bridges, dock 
gates, and machinery for dock entrances. This dock is the only 
graving dock on the western coast of Canada, and no doubt will be 
of the utmost service to vessels requiring repairs. The works were 
designed and have been carried out by Mr. Walter R. Kinipple, of 
Westminster, as chief engineer for the works, on behalt of the 
Imperial Dominion of Canada and British Columbian Govern- 
ments; Mr. William Bennett as resident engineer. 


Tae Lurgan—county Armagh—Town Commissioners 
have considered the relative merits of three separate schemes for 
supplying Lurgan with water, one being to procure the water from 
Lough Neagh, the second to obtain it from either of two lakes 
near the Mourne Mountains, Kilkeel, at an elevation of 1600ft. 
above the sea, and a third scheme, one to procure the water from 
a lake ninety acres in extent, situate between Dromore and 
Ballinahinch. Mr. Johnson said as the Mourne scheme would 
cost £100,000, and the Ballinahinch scheme £60,000, he thought 
both impracticable. He moved that the town surveyor prepare a 
report setting forth the leading features and probable cost of the 
three schemes, and that he calculates on the basis of providing an 
average daily supply of twenty gallons of water per head of popu- 
lation. The resolution, which also provided for an analysis of the 
water which would be obtained under each scheme, was adopted. 
The same body are about to borrow from the Board of Works 
£6000 to make a new street and provide additional market accom- 
modation for the town of Lurgan. 
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MEETINGS NEXT WEEE. 


InsTITUTION OF MECHANICAL ENGINEERS. ng, 1887. 
The summer meeting of this Institution will be held in Edinburgh, and 
will commence on Tu y, August 2nd. The mpane d _— are 
announced :—‘‘On the Structure and Progress of the Fo: ridge,” by 
Mr. E. Malcolm Wood, of London; ‘* Notes on the Machinery rs on 
at the Forth Bridge Works,” by Mr. William Arrol, of Glasgow; “On the 
Paraffine Oil Industry in Scotland,” by Mr. St. John V. Day, hon. local 
secretary ; ‘‘ Description of the Electric 7 on the Isle of May,” by 
Mr. David A, Stevenson, of Edinburgh; ‘‘ Description of the New Tay 
Viaduct,” by Mr. Fletcher F. 8. Kelsey, resident engineer; ‘‘On Electro- 
magnetic Machine Tools,” by Mr. Frederick John Rowan, of Glasgow; 
“On the Dredging of the Lower Estuary of the Clyde,” by Mr. Charles A. 
Stevenson. of Edinburgh; ‘‘ On the Position and pects of Electricity 
as Applied to Engineering,” by Mr. William Geipel, of Edinburgh. The 
meeting commences on August 2nd and ends on Friday, August 5th. On 
Tuesday, the 2nd, the programme includes: Reception in University Hall, 
reading of papers, exeursions to engineering works and Forth Bridge 
and Institution dinner. Wednesday: Papers, excursions to iron and 
engineering works, conversazione. Thursday: Visit to Dundee and Tay 
Bridge Works. Friday: Excursions to waterworks, paper mills, light- 
house, and Newcastle Exhibition. Numerous engineering works open 
for visitation, 
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BIRTH. 
July 26th, at 3, Lisgar-terrace, West Kensington, the wife of Gro. 
WALLER WILLCocKs, M., Inst. C.E., of a son, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* All letters intended for insertion in Tue ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 


R. A. ©. (Calgary).—Sicteen shillings will balance your subscription for a 
ear’, 


year, ee i 

J. 11. C.—The engine is worked with too small a load and too little pressure. 
If you Fant to equalise the power you will save to line up the high-pressure 
cylinder and augment the boiler pressure. 


Patents.— You will not invalidate your patent cither by your proposed use 
or sale; but it is not expedient generally to give publicity to an invention 
during provisional protection, Cases have occurred where other applicants 
Jor patents have made use of information obtained during their period of 
provisional protection, and have extended the scope of their original inven- 
tion by including such information in their sinal specyication, 

Warrworts ScnHo.ar (Demerara).—(1) The total number of units of heat in 
a pound of steam will be practically the same after the steam has passed the 
reducing valve, the loss caused by Sriction being negligible. Therefore the 
eficiency of the steam will not be reduced in so far as that efficiency di pends 
on the total quantity of heat which it contains, and not on its sensible tem- 
perature. (2) There may be a great loss of efficiency caused by using the 
steam for pumping in too large a cylinder, due to cylinder condensation—a 
subject which has been discussed over and over again in our pages. (8) Is 
already answered by the reply to No. 2. (4) The ty-wheel pump will be the 
more economical, 





STRESSES IN THE LEGS OF A CROSS-LEGGED STOOL. 
(To the Editor of The Engineer.) 

Sir,—Although the following question relates to stresses in an 
elementary form of structure, I am unable to 
satisfy myself concerning them, Although bent 
upon holiday idleness, the engineering bent pro- 
vides a puzzle, and to satisfy the importunity of 
the recurrent thought each time I seat myself on 
my portable seat, I beg to be allowed to shunt it on 
to your readers. 

Yhat are the stresses in this stool? The legs are 
ash, 2ft. long, and only ljin. by }in., and the hole 
for the screw pin where they cross is about jin. I 
weigh 1401b., and my calculations show that the 
stool should break with about 901b, I will not send 
my calculations, for fear they have some of the laxity bred of idleness, but I 
should much like to see some by somebody not quite so much 

Swanage, July 24th. 
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THE NAVAL REVIEW, 


Wir# all that took place at the great Naval Review 
held at Spithead on Saturday, the world has been made 
more or less familiar by the daily press. It would be 
waste of time did we attempt to tell the story over again. 
We have failed, however, to find in the columns of our 
contemporaries certain deductions which admit of being 
drawn ican the spectacle. No doubt they did not suggest 
themselves to the non-professional mind. We propose to 
fill the gap, and direct attention to points connected with 
the construction of warships, which have not, as we 
think, received the attention they deserve. Let it not be 
supposed, however, that we are going to fight over again 
the battle of ships and guns, or to discuss the relative 
merits of various types of armour. Nor shall we say 
anything of stability, or ramming, or steering powers. 
The questions we propose to discuss have indeed little or 
nothing to do with any of these things. They have as a 
rule been entirely ignored. To see the modern warship 
anchored at Spithead sufficed to force these questions on 
the attention of any thoughtful man, who, knowing some- 
thing of naval warfare and the conditions under which it 
will be carried on, was at the same time unwedded to any 
particular system of construction or method of fighting. 

Let us consider what is the purpose for which such a 
ship as, let us say, the Infiexible has been constructed. 
This vessel has a displacement of nearly 12,000 tons, her 
main engines indicate between seven and eight thousand 
horse-power, and she carries ten guns, four of them very 
nearly the heaviest afloat. She is besides fully fitted with 
torpedo gear. The whole object and purpose of this vessel 
is to carry her 80-ton guns and torpedoes from place 
to place as they may be required. She has considerable 
speed, first, because she may at any time be wanted in 
a hurry in some special place; secondly, that if an enemy 
tries to run away she may be able to catch her; and lastly, 
that if she has herself to run away, being attacked by an 
overwhelming force, she may be able to make the attempt 
with some prospect of success. The be-all and end-all of 
her existence is, however, to carry four mighty guns, and 
to enable them to be discharged with as much effect as 
possible against an enemy. Regarded from this point of 
view, it will be seen that everything becomes subordinate 
to the guns, and, of course, the torpedoes. Now it is 
impossible, we think, to look at such a ship without feeling 
that everything is not subordinate to the guns, but that, 
on the contrary, the guns are subordinate to many things. 
Let us for the moment leave torpedoes on one side, and 
consider what would be the best way to make the guns 
efficient. At the outset it appears that it is a policy of 
doubtful wisdom to put all four of such extremely expen- 
sive eggs in one basket, and that four ships, each carrying 
one 80-ton gun would be better than one ship carrying four 
guns of this weight. This point, however, we shall not 
urge; but, retaining our four guns, does it not appear that 
these weapons, if to be carried in turrets, ought to be so 
carried that the ship will present the least possible mark 
to the enemy, and that the structure of the ship above 
the water-line should be as simple and straighforward as 
possible? In one word, Ericsson’s Monitor above water 
supplies the beau ideal of what a war ship carrying heavy 

uns ought to be. We say “above water” advisedly, 

use there were many and grave defects in the under- 
water portion of the Monitor type, as elaborated in 
the United States, which should not be copied. The 
perfect war ship, then, would be a vessel with her 
a deck not raised many feet above the water-line, 
and nothing projecting above that deck save the two 
turrets carrying the guns and the funnel. If it be con- 
ceded that the object of the life of a war ship is to fight, 
and that fighting involves the carrying of heavy guns 
from place to place, then it will be admitted that our 
definition of the perfect war ship is sound. Of course if our 
proposition is disputed on the ground that in a war ship 
everything is not subordinate to guns, a large question for 
discussion may be opened. Let us suppose for the moment 
that the soundness of our position is granted, and see how 
far the modern turret ship complies with it. It was only 
necessary to pass down the lines at Spithead to see that 
such ships as the Devastation, Inflexible, Ajax, &c., do 
not — with itatall. We have in them first the low 
deck and the turrets, but above these rises a huge struc- 
ture, weighing a great many tons, and employed as a 
promenade deck, if we may so use the words. In addi- 
tion, there are dozens of great ventilators, needed to take 
foul air out of the ship and pass air into her, to say nothing 
of supplying her furnaces. Of boats we need not speak; 





They may, perhaps, be regarded as necessary evils. 
It is quite impossible for those who have not 
been on board a modern turret-ship to fully realise: 
what a mass of “top hamper,” as a sailor would say, 
she carries, but a very fair idea of it could be got by 


those who kept their eyes open at the review. May 
we ask, what would become of all this top hamper in 
a naval engagement? It has often been stated that 


“deck houses,” to use an euphuism, would all be blown 
to bits during the first few minutes, and that their 
loss would entail no trouble. This we venture to doubt. 
That the hurricane deck, &c., would be smashed up by 
quick-firing shell guns in a very short time is quite true; 
but can any one assert that the consequences might not 
be disastrous? We may take it for granted that no lives 
would be lost, for the crew would be withdrawn below 
when the ship went into action; but is it not possible 
that a turret might easily be rendered useless by a mass 
of heavy ironwork falling on and jamming it? But this 
is not all. If the great ventilators are essential to the 
working of the ship, what will occur when these ventila- 
tors are crushed up and practically ruined? The 
funnels are to a certain extent protected by armour- 
lating near the base, but above they are easily destroyed. 
hat would be the result of this destruction? The fur- 
naces depend for their draught, it may be urged, on fans 
—not on a chimney. Quite so; but all the fans in 
existence could not help a ship if her funnel was choked 
below with fragments of itself dropped from above. 
Naval architects do all that lies in their power to make a 
ship impregnable as far as the hull is concerned ; and 
they then build up on the top of this hull a mighty 
structure of decks and houses and ventilators and funnels, 
and we know not what, and think that all is well. This 
view we cannot take. We believe that in this much- 
neglected superstructure lies an important element of 
danger, and that the truth has not been recognised before, 
simply because attention has been diverted altogether to 
other aspects of the war ship question. : 

We have no doubt but that it will be urged that these 
deck structures are essential; that they cannot be done 
without, that they are needed to provide accommodation 
for the crew, and as means of navigating the ships. This 
is quite possible; but,so much the worse. It may be pointed 
out, however, that by saving the weight of these things 
the ship might be made to float a little higher in the 
water, and so provide a little more accommodation for the 
crew below. It does seem strange that in a ship of 
12,000 tons it is impossible to find room for 450 men with- 
out resorting to deck houses, and the unprejudiced mind 
begins to think that if naval architects consulted with 
naval men a little more it might be possible to arrive at 
a compromise which would end in reducing the intoler- 
able amount of top hamper now being carried, and would 
secure means of ventilation without the necessity for the 
vast windsails which now disfigure our men-of-war, 
especially the fast ships. So much for one lesson taught, 
we think, by the review. Now for another. 

Those who were fortunate, or shall we say unfortunate, 
enough to see the review from the great Indian trooper 
Tamar saw that she was steadily followed from South- 
hampton Docks by a craft which, looked on from the 
great height of the Tamar’s taffrail, more resembled 
in hue and shape, but certainly not in speed, a 
huge slug than anything else. This was the sub- 
marine torpedo boat, the Nordenfelt, which has already 
been pretty fully described and_ illustrated in our 
pages. The Tamar got out of dock late, as she had to 
give way to the Orontes and the Himalaya, and she did 
not waste time in steaming to Portsmouth. She is a fast 
ship too, and returning to Southampton in the evening 
she very easily and handsomely beat the Orontes. But on 
the run down to Portsmouth the Nordenfelt just kept the 
position with regard to the troopship that she liked best. 
She was not nearly submerged; yet the target she pre- 
sented was extremely small. Coming bows on 200 yards 
or so in the wake of the Tamar, little could be seen but 
an upheaved mass of water. Unlike torpedo boats, which, 
when going at speed, lift their bows out of the sea, the 
Nordenfelt keeps on an even keel, and raises in front 
of her a curious wave, which is rifle-proof and pro- 
bably proof even against machine guns, because the 
solid mass of water deflects bullets upwards at such an 
angle that they clear the hull. The Nordenfelt appeared 
to be the very incarnation of destructive power. There 
was not one of the magnificent and costly men-of-war 
reviewed by her Majesty that could do anything to 
avert destruction by the Nordenfeldt, if that destruc- 
tion were contemplated, save take to her screws as 
fast as she could. At a distance of a mile the boat, when 
a fleur d’eau—that is to say, with only her little conning- 
tower out of the water—is invisible; when within a 
couple of hundred yards we do not believe she would be 
detected, save by chance, if there was a little sea on; at 
night, the chances of her being found by torpedo 
guard-boats would be extremely small. She could thus 
run quite close up to a ship without availing herself 
fuily of her submarine powers, and her chances of getting 
away unhurt, after discharging her torpedoes, would be 
very good. But she could approach within a mile of an 
ironclad at anchor; take her bearings accurately and then 
go down, and proceed under water until she had run the 
requisite distance—she could, if in any doubt, come 
nearly to the top for a moment to permit the steersman to 
see where he was precisely, and then go down without 
being detected, or, if detected, injured—and immediately 
afterwards deliver a blow which would send a great 
ironclad to the bottom. The Nordenfelt has rendered, we 
think, naval operations against forts and harbours nearly 
impossible. No commander dare lie near a harbour from 
which a submarine boat could be despatched to blow up 
his ship. The one chance remaining is that ships may be 
rendered torpedo proof, and how that is to be done 
remains to be seen. 

During the review the Nordenfelt lay near the Tamar. 
In the evening she weighed her anchor and steamed 
back to Southampton, where, we understand, Government 
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trials will be carried out with her in a short time. Events 
follow each other with rapidity in the nineteenth century. 
We have already seen the British Navy entirely recon- 
structed on principles which were not dreamed of in 
1856. It is possible that a very few years will suffice to 
see it remodelled once more, and our readers may rest 
assured that if this be the case the influence of the 
Nordenfelt will be manifested in that remodelling. 


THE RUSSIAN IRON TRADE. 


Ir was not unforeseen that, at some day or other, as the 
means of facile transport increased in our colonial 
dependencies and in the later settled districts of foreign 
countries, the wave of protective measures within them 
would extend. Until such means became available— 
indeed for the very construction of those means—the iron 
trade of Great Britain has been allowed a free hand. 
But our weapons have been turned against ourselves. 
The railways for which we have for many years past sup- 
plied the most necessary material have spread, until they 
have brought the iron-producing districts of foreign 
countries, and of our Colonies, formerly isolated from their 
great manufacturing centres, into comparatively close 
proximity with them, and those whose communications 
we have thus fostered are now prepared to emancipate 
themselves from the formerly enforced connection, and to 
forbid practically all chance of our competing with the 
local production which has now become possible. 

Canada but very lately felt that the time had arrived 
at which it might be possible for her to walk alone as to 
her future needs for railway material. We witnessed the 
outcome to such a feeling in the very heavy duties she 
imposed against imports of that character from the 
Mother Country. Her railway system has so spread, 
that districts abounding in iron have been opened to her 
industry, and she has determined to stimulate that in- 
dustry by a course which is repugnant to those thick-and- 
thin Free Traders who can recognise no wisdom in dealing 
with exigencies in any way beyond the scope of their 
own hard-and-fast principles. Whether Canada, and 
other countries following her example, will or will not be 
able in the end to supply themselves at an equivalent 
rate to that they have hitherto had to pay for supplies 
furnished to them from Great Britain, is a question into 
which we do not propose to enter; but that such a result 
is looked for and thought practicable by foreigners, is 
evidenced by the measures of a similar nature to those of 
Canada which the Russian Government has just seen fit 
to take. Indeed, the Government of the Czar has gone 
far beyond the example set by our own great Western 
dependency. The restrictions placed upon the import of 
iron manufactures by the latter seem to be but tentative 
only when compared with the sweeping character of 
Russian procedure. Before considering the possible 
results of this, it will be as well to briefly review the 
figures which illustrate its intent. 

A despatch of Sir R. B. D. Morier informs us that it 
has been determined to increase the duty on bar iron 
arriving by land in Russia by 100 per cent., while on 
that arriving by sea the increase is to be equal to 66 per 
cent. The duty on metallic and mineral ores is increased 
by 75 per cent., and that on iron and steel manufactured 
goods is augmented at rates varying from 17 per cent. on 
tools to 43 per cent. on locomotives. These impositions 
are of evil augury enough‘ to our iron manufactures 
export trade; but bad as is the outlook they create, worse 
remains behind. The same despatch further informs us 
that the Mining Department propose to restrict the 
importation of foreign cast iron into Russia to a total of 
360,000,000 Ib. during the present year, and to prohibit 
its importation altogether at the expiration of seven 
years. The explanation of the intended gradual entire 
cessation of such imports is to be found in the fact that 
year by year the Russian railway system has been push- 
ing on towards the full development of the Oural and 
other mining regions. The present progress of that 
development it is in contemplation to illustrate by an 
exhibition about to be held at Ekaterinsburg. The Oural 
chain has long been famed for its mineral and metallic 
wealth. The Russian Government has been extending 
by rapid strides the means for the full development of 
that wealth, and we now see the approaching realisation 
of its endeavour in the protective steps it has lately seen 
fit to make public notification of. 

However sound the Free Trade principles so largely 
adopted by many of our countrymen may appear to be to 
them, it is useless to deny that the instances we have 
given above, besides many others that might be quoted, 
amply show how fully they are disregarded and contemned 
by not alone our own brethren in race and speech, but by 
foreigners. With that aspect of the case it is not, how- 
ever, our province to deal. But what touches us closely 
is the serious result to our own iron trade which is to be 
apprehended from these fresh measures. We cannot 
attempt to controvert the fact that already our home iron 
trade—and especially that of Scotland—has suffered 
severely from the foreign competition to which it has of 
late years been exposed. Equally futile and injurious 
must it prove to shut our eyes to the further and proxi- 
mate blow to which that trade must be exposed by the 
new prohibition which Russia has directed against it. 
That Scotch and English ironmasters and their workmen 
can by their skill and by the superior excellency of their 
machinery compete successfully with Russian production we 
fully believe. But the competition becomes unequal when 
therelativecostof extracting ore from deeply worked mines 
and newly-opened sources of yield is contrasted. Labour 
is cheap in Russia, and as yet the confusing elements of 
combination and strikes is unknown there. Without this 
fresh difficulty to meet, therefore, we should have had to 
have worked hard to successfully compete with the pro- 
ductions of the newly developed mineral and metalliferous 
districts of Russia. But with such impositions as we 
have named joined to our other disabilities, the contest 
must, we fear, be given up. If those who hold fast to the 
principles of Free Trade as they receive exposition in this 
country are right in their views, then, and in that case 





only, can we expect to see the stringent and prohibitive 
rules now promulgated relaxed. But if, contrary to the 
expectation of oak sidetaink it should eventually happen 
that both Canada and Russia have found their account in 
their action, then it must be apprehended that a large and 
most important branch of trade will have been finally lopped 
from off our parent stem, and nothing will remain to sus- 
tain it in prosperity but the perhaps justifiable hope that 
British enterprise may be able to open new fields for it 
in other quarters of the globe. 


THE SANITARY REGISTRATION OF BUILDINGS—THE SOCIETY 
OF CIVIL AND MECHANICAL ENGINEERS. 

Tue drawing up of Bills for the sanitary registration of 
houses seems to have become the fashion. On the 15th 
inst. we had occasion to point out the defects of the Bill 
fathered by Mr. Mark H. Judge; it is our duty in the 
present issue to say a few words about the amendment Bill 
which has arisen out of it, and which comes before us under 
the imprimatur of the Civil and Mechanical Engineers’ 
Society. This Society was requested to give its adhesion 
to Mr. Judge’s Bill, but did not see its way to do so. On 
the contrary, the Committee appointed to consider the 
Sanitary Registration of Buildings Bill felt itself forced 
to propose so many amendments, that they found it more 
simple to draw up a new one of their own. The broad 
points of divergence in the Bill thus drafted from the older 
one are several. In the first place, the Committee con- 
sidered that as the Bill was one for registration, and as 
the registering body was to have no control over the 
licentiates in sanitary practice who were to report on the 
buildings, the Local Government Board was scarcely 
adapted to the purpose of a registering machine, and that 
the Registrar of Births, Deaths and Marriages should be 
substituted. The Committeealsoconsidered that boarding- 
houses, restaurants, and all places where food is either 
stored, produced, or distributed, should be included in 
the Bill. In this the committee was guided by sound, 
common sense. It was also felt that some definition should 
be made as to who should incur the expense required by 
the Act, and that the owner should properly bear his 
burden ; but somehow no clause has been inserted to that 
effect, so that it is quite possible for a proprietor of a 
building coming under this Bill to have his house certi- 
fied, and then to refuse to pay to the licentiate in sanitary 
practice the fees which are beautifully arranged to scale 
in a most elaborate schedule, but which the licentiate has 
not the power to recover. This is a serious omission, but 
one that would probably be rectified should the Bill ever 
be laid before the House. Another very important 
feature of this Bill is that the list of persons entitled to 
call themselves licentiates in sanitary practice, without 
examination, has been considerably curtailed, so that only 
members of the Institution of Civil Engineers, and of the 
Royal Institute of British Architects, are now included ; 
but this is not sufficient, the list should be done away with 
altogether. There are numerous eminent members of 
both these societies whose knowledge of sanitary science 
is best represented by the cipher 0, and however severe 
the penalty for falsely reporting on a building may be, 
still the dangers and complications that might arise are 
so great that it would be preferable to have no privileged 
classes at all, but to subject all licentiates in sanitary 
practice to asevere examination. Besides, if the penalties 
are supposed to be a sufficient safeguard against non- 
experts practising as licentiates, there would be no need 
of examinations at all, which is manifestly absurd. We 
now come to the question of examinations, and here we 
find that the Committee of the Civil and Mechanical 
Engineers’ Society have made a very serious error. The 
examining body is to be appointed by no less technical a 
personage than the Registrar-General. Now this is 
altogether wrong. The Registrar-General may be, and 
probably is, a gentleman of the very highest scientific 
attainments, but what guarantee is there that he or his 
successors will know anything of sanitary science ? What 
legal guarantee is there that he may not appoint his own 
relations to the post of examiners, his sons-in-law, his 
cousins, his brothers and his nephews? None whatever. 
It is true that he is limited in his choice, but the clause 
is very ambiguously worded. It runs as follows :— 
“9. Any person may present himself to be examined in 
sanitary science, and, on applying to the Registrar- 
General on payment of a fee of £3 3s. he shall be examined 
within three months of his application by an examining 
body appointed by the Registrar-General, and consistin 
of at least five members chosen, for England, Scotland 
and Wales, one member from the Institution of Civil 
Engineers, one member from the Institution of Surveyors, 
one member from the Royal Institute of British Architects, 
one member from the Royal College of Physicians, and 
one member from the Royal College of Surgeons, and 
such other members, being not more than three in all, as 
the said body of five examiners may at their own option 
themselves elect. For Ireland the examining body shall 
be chosen, one member from the Institute of Civil 
Engineers of Ireland, one member from the Institute of 
Surveyors, one member from the Royal Institute of 
Architects of Ireland, one member from the Royal College 
of Physicians, and one member from the Royal College of 
Surgeons, and such other members, being not more than 
three in all, as the said body of five examiners may at 
their own option themselves elect. The Registrar- 
General shall appoint an official to undertake the office of 
clerk to each board of examiners, and he shall make 
public notice of the time and place where and when each 
examination shall be held at least thirty days before the 
holding of such examination. The Registrar-General 
shall decide from time to time what fees or remuneration 
the examiners shall receive for their services, and he shall 
defray all the expenses necessary for the due carrying 
out of this Act. The said examining body shall, under 
their hands and seal, grant certificates of competency to 
such persons as they consider to be fit to become licentiates 
in sanitary practice, but such certificates shall not in them- 
selves qualify the holders to practise as licentiates in 
sanitary practice.” 





Now, all this is much too vague. We are not told how 
many examiners the Registrar-General may appoint 
beyond the minimum of five. We are not told how these 
gentlemen are going to be remunerated, presumably out 
of the fees; nor are we informed whether the clerk wil] 
pre his services for nothing. If not, we should like to 

now where his salary is coming from. We think the 
Civil and Mechanical Engineers’ Society might well have 
taken into consideration that there already exists in this 
country a very efticient and an exceedingly economical 
machinery for examinations for the State, and that is 
the Civil Service Commission. There can be little doubt 
that the Civil Service Commission would not object in the 
least to any increase of revenue; and if the Local Govern- 
ment Board were to instruct the examiners of the Civil 
Service Commission in what subjects licentiates in sani- 
tary practice should be examined, the whole question 
would be very simply settled, as the Civil Service Com- 
mission would be able to command the best examiners that 
could be procured, and their selection would be above 
suspicion. 

We have pointed out some of the merits and defects 
of this amendment Bill, which, however, we think a very 
great improvement on the original. But even this, as any 
one can see, will want the hand of a Parliamentary expert 
to make it of any serviceable value. As it is, it is a very 
meritorious, and a very ingenious attempt to grapple 
with difficulties before which our legislators have always 
shrunk, sometimes contemptuously, sometimes with fear 
and trembling. But the time is fast approaching when 
this sort of masterly inactivity will have to be relin- 
quished, and when the increasing complexity of life will 
necessitate legislative interference of a very drastic 
character. It is to be hoped that when that time arrives 
the admirable suggestions of the Civil and Mechanical 
Engineers’ Society will receive due attention. But we 
sincerely trust that the country will not merely content 
itself with the sanitary registration of hotels and food 
centres, but will insist on the perfect sanitation of every 
habitable dwelling. We shall then require some more 
powerful functionary than this licentiate in sanitary 
practice, of whom we are now hearing so much. We 
shall require duly qualified sanitary surveyors, who will 
have the reporting and discovery of unsanitary dwellings, 
aud we shall require technically trained sanitary engineers, 
duly assisted by registered plumbers, to make the altera- 
tions that may be necessary in old houses, and carry out 
the sanitation of new ones, 


TECHNICAL INSTRUCTION, 


Many of our readers are no doubt aware that a Bill 
is now before Parliament “To Facilitate the Provision 
of Technical Instruction.” This Bill is backed by Sir 
William Hart-Dyke, Sir Henry Holland, and Mr. Jackson, 
At first sight it may 23 pe harmless, and even laudable. 
When, however, we add that if it becomes law there will 
bea sensible increase in taxation, we venture to think 
that the ratepayers will hold that it demands careful 
scrutiny. Any local authority, as defined by this Act, 
may pass a resolution that it is expedient to provide for 
supplementing by technical instruction the elementary 
education supplied in its district, and for that purpose to 
put in force the provisions of the Act. It might be 
assumed that this means that the present Board Schools 
are to be supplemented by schools in which handicraft 
trades shall be taught. If the matter ended here we 
should have little to say against the scheme, but it does 
not end here. South Kensington appears on the scene. 
In the second page of the Bill, “Two or more local 
authorities may with the sanction of the Department of 
Science and Art enter into any agreement that may be 
necessary in carrying into effect any resolution under this 
Act; and any such agreement may provide for the 
appointment of a joint body of managers in the propor- 
tion of the contributions to be paid by the respective 
authorities, and for any other matters which in the 
opinion of the Department of Science and Art are 
necessary for carrying out the agreement.” Again, on 
page 3 we find, “ Every school provided under this Act 
shall be conducted in accordance with the conditions 
specified in the manual of the Department of Science 
and Art in force for the time being, and required to be 
fulfilled by such school in order to obtain a grant from 
the Department.” Here we see that the proposed schools 
are really to be extensions of South Kensington to the 
provinces, a thing to be regarded with dread. 

Those who are in favour of the Bill have not been silent, 
and although some persons want one thing and some 
another, the main object is the same in all. The whole 
scheme is based on the theory that foreigners beat us in 
commercial competition, because they are better in- 
structed technically than we are. There is not one word 
of truth in this theory. From first to last it is based on 
a fallacy. Not one syllable of evidence worth considera- 
tion has ever been adduced to prove it, if we = single 
department of trade, namely, the art of design. We cheer- 
fully admit that in designing certain articles, such as wall 
papers, clocks, glass and earthenware, France was at one 
time ahead of this country ; but even when we have con- 
ceded this, it does not follow that France was better than 
England because her children were better taught art. 
But if to facilitate argument, we concede all that 
can be urged on this question of designs, the advo- 
cates of technical education as a weapon to fight 
foreigners, have not gained a single point. In the iron 
trade, fur example, how can the spread of technical educa- 
tion aid us? It is not too much to say that every great 
advance in the process of making iron and steel has 
originated in Great Britain. Cort, Bessemer, Thomas, and 
Gilchrist, have but to be named to be recognised as 
Englishman ; even Siemens was virtually an Englishman. 
What has technical education done for the cotton manu- 
facture? Simply nothing. The whole theory that techni- 
cal education gives better workmen than we have to 
France, Germany, or Italy, is baseless. The workmen of the 
countries we have named are in no sense or way better 
than our own workmen. Competition is felt, and heavily 
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felt in this country, because the foreigner has adopted 
prohibitive tariffs in order to secure the employment of 
populations that would otherwise be idle. The men of 
France, and Germany, and America are compelled by 
these tariffs to develope their own resources and utilise 
their capital at home. They do not want us to work for 
them, and the probability is that if their prohibitive 
tariffs were swept away to-morrow, the countries we have 
named would be unable to buy goods from us because they 
would have no manufactures to give in exchange. It is in 
such facts as these that we must seek for the cause of the 
tremendous competition which we have now to fight. If 
allthe young men and women in Great Britain could 
satisfy South Kensington to-morrow that they possessed an 
adequate technical education, the cause of trade in Great 
Britain would not be thereby furthered in the smallest 
degree. Ever since 1851 people have preached the doc- 
trine that outside the pale of technical education there is 
no salvation for Great Britain. They have seldom 
troubled themselves to bring forward a single proof in 
favour of this contention, It is time that men who 
really do understand what trade is should speak out 
plainly and tell the world how hollow a sham the 
technical education craze is, 

We have yet to learn what technical education, as con- 
templated by Sir William Hart-Pyke, means. It may be 
that he contemplates an extension of School Board work ; 
for example, boys attending the school may be taught 
carpentering, shoe-making, &c. It is quite clear that the 
degree of efficiency that can be attained in any trade 
under the conditions of School Board pupilage will be of 
the smallest. What cana boy learn of these things before 
he is fifteen? At the most, the least possible smattering. 
The juvenile carpenter may perhaps construct a better 
rabbit hutch, thanks to what he has learned at the School 

30oard school, than he could have made if he had not been 
taught. Theory steps in and says that the boy from the 
School Board will find favour in the eye of the master 
carpenter who is subsequently going to teach him his trade. 
Practice says that thetrades union willtake a very different 
view of the matter. Young boys can learn nothing worth 
learning, under the proposed Act, in the way of trades; 
and even if they could, the trades unions would interfere 
to render what they had learned of no account. It is said 
that the apprenticeship system is dying out, and that its 
place must be taken by State education. This is another 
phase of grandmotherly legislation. There is every reason 
to fear that South Kensington by no means intends to 
confine its labours to young lads or boys, and_ it 
would be rash to assume that there will be any other 
than a remote connection between the Board School and 
the technical school. If this surmise is founded on 
fact, we shall have a number of more or less costly 
buildings springing up over the country, in which 
trades will be taught to young men, not to boys, 
say between the ages of fifteen and twenty-one. In point 
of fact, they will serve a species of apprenticeship to 
South Kensington. Can any sane man believe that the 
trades unions would permit their members to work with 
men so taught, who would directly compete with them 
in the labour-market, already heavily overcrowded ? The 
result would be a life of misery for the South Kensington 
pupil. The whole scheme is so wild, is based on such 
apparently total ignorance of the conditions under which 
the supply of handicraftsmen is kept up, that we cannot 
think that it deserves serious consideration. We are 
then driven to an alternative scheme, which is that South 
Kensington does not contemplate the manufacture of 
smiths and tailors and carpenters ; but that in the pro- 
posed schools technical education as heretofore understood 
at South Kensington will be imparted. In other 
words, the pupil will be taught, if not “all the 
ologies,” a fair’ proportion of them. This tuition 
will be imparted, say, between the ages of fifteen and 
— What is to become of the pupil subse- 
quently ? He will have learned, in the proper marketable 
sense of the term, no trade and no ancl i Let it be 
clearly understood, that the scheme is intended to bring 
technical education within the reach of the poor; it is to 
be paid for by the taxpayer. Wherever there is a school 
established, there will be a local rate levied to support it. 
“ The expenses incurred by a Local Authority for the pur- 
poses of the Act shall be defrayed out of the local rate.” 
There is no room for doubt on this point at least. How is 
the pupil to be supported during the time he is at school ? 
He cannot earn a living. Are we tosuppose that the rates 
will beaugmented sufficiently to provide mealsand clothing? 

It may, of course, be argued that we are attaching 
altogether too much importance tothe Bill; that, in other 
words, it contemplates nothing so extensive or far-reach- 
ing as we have indicated. All that is contemplated is, 
say, the establishment of a night school, where two or 
three times a-week boys will learn something that may 
be of use to them in the colonies, let us say. This 
may be so. If it is, the fact has hitherto been carefully 
concealed. There is certainly nothing in the Bill to indi- 
cate that it contemplates the carrying out of a scheme 
which would be at once cheap and useless. It is clear, 
besides, that any such insignificant affair could have no 
effect in fitting Great Britain to fight foreign competitors 
in the markets of the world. The best clause in the whole 
Bill is the third, which provides that before a school 
can be established in any district, a poll shall be taken 
under the Ballot Act. All members competent to vote for 
a member of Parliament shall be entitled to vote, and 
unless there is a majority in favour of the school, it shall 
not be established, and a new poll shall not be taken before 
the expiration of twelve months. Unless something more 
can be advanced in favour of the Bill than has yet been 
brought forward, Clause 3 will render the Act, should it 
pass, a dead letter. In this we find consolation. 





RAILWAY DIVIDENDS. 

THE dividends of many of the chief railways have been 
announced for the past half-year, enough to enable some idea to 
be formed of the results of railway working for that period. 
Dealing only with the ordinary stocks, we find that the 





Lancashire and Yorkshire Railway is to pay at the rate of 33 per 
cent., as against 3 per cent. for the corresponding period. The 
North-Eastern is to pay 47 as against 44 per cent. per annum a 
year ago; the London and South-Western pays at the rate of 
3}, against 34; the Metropolitan, 5 per cent., against 4 per cent. 
per annum; and the Manchester and Sheffield 10s. per cent., 
against nil, The London and Brighton, the Great Eastern, and 
one or two others also add slightly to the sum paid a year ago. 
We have still to wait for the announcement of three or four of 
the great companies, but sufficient have been enumerated to 
show that the general result is a slight increase of the dividend, 
though it must be acknowledged that the result in one or two 
instances is not so large an addition as had been hoped for. But 
there is another feature, and that is the amount carried forward 
to the credit of the current half-year, and that amount 
is more, though not so invariably increased as are the dividends. 
It is worthy of notice that the railway companies are increasing 
the sums thus carried forward, and that unwisely. There are 
two features which need alteration: the earnings of the half- 
year should be divided as fully as possible, and the dividends 
should be paid at an earlier date than is now generally 
done. One of the greatest of our railway companies pays its 
dividend two days after its annual meeting, whilst others retain 
them for a week, and even a fortnight later, so that the dividend 
up to the end of June—announced in July—is not paid until 
the end of August. Returning, however, to the question of the 
dividends, it must be acknowledged that the slight increase in 
the amount is a satisfactory indication of some improvement in 
the extent of the trade of the country; and it is one which 
will further beneficially affect trade, for the dividends are 
distributed amongst hundreds of thousands of investors, who 
speedily put the receipts into circulation. It may be hoped that 
in the current half-year there will be a further improvement. 
So far as it has gone, the receipts of the North-Eastern, the 
Lancashire and Yorkshire, London, Brighton and South Coast, 
London and South-Western, Manchester and Sheffield, and one 
or two others, show satisfactory increases which, it may be 
hoped, will become more general as the year passes on. But the 
cheapness of iron, steel, and coal will further prove in favour of 
the railways for the remainder of the year, and there ought to 
be reduced working-expenses from these causes, as well as larger 
receipts. It will be extremely satisfactory to find the increased 
dividends of the first half-year maintained in the second; and, 
so far as indications are visible yet, this is promised. 


ADVANCED PRICES FOR CONTINENTAL GIRDERS IN ENGLAND. 


Tue importation of Continental rolled iron joists into this 
country is leading to a new departure in the trade of the con- 
structive engineer. Instead of supplying for building purposes 
rivetted plate girders in the numbers previously current, a trade 
is now- springing up in the building of combination girders out 
of Continental rolled ironwork. The change is one which 
should be well noted. There is important news this week which 
may tend to give the rivetted girder more chance than it has 
recently had against its new competitor. Prices of Belgian 
rolled joists brought into London have just been advanced 
nearly 10s. per ton, and a further advance of 8s. per 
ton is spoken of as likely. The cause of the rise is the 
increased demand at the works, and the determination on 
the part of the Continental makers to, if possible, effect a 
change in the want of profits which has characterised the business 
of the past twelve months or more. During the past year the 
largest dividend which was made by the Continental companies 
was only 1} per cent. The 10s. advance leaves the price of 
Belgian joists, 12in. by 6in., if obtained promptly from stock in 
London, at about £6 12s, 6d. per ton; but if obtained from 
Belgian works—involving a delay of five or six weeks—at about 
£5 12s. 6d. These figures cover delivery to consumers in mid- 
England. It is peculiarly gratifying that steel rolled joists of 
North of England manufacture are steadily making headway, 
and architects are specifying them for buildings. Prices of 
these now range from £6 15s, to £7 15s. per ton, for from 8in. 
to 16in. depths, also delivered into the Midlands. An impor- 
tant future awaits the English steel joist business. 








ELECTRIC TRAM-CAR PROPULSION. 





For some time experiments with a view to electric tram-car 
propulsion have been carried on at Southwick, near Brighton, by 
the Electric Traction Syndicate, which has for the purpose had 
the use of the tramway between Southwick and Hove, and the 
premises at Southwick for the purpose. For a considerable 
time very little progress was made; but, within the last few 
months, tangible results have been arrived at, and at the present 
time the Syndicate has at work an electro-motive and an electri- 
cally propelled car. 

The tram-car, which may be seen running between the places 
mentioned—sometimes at from twelve miles to fifteen miles per 
hour—is one of the smaller size without roof seats, and is 
capable of carrying about twenty passengers in all. It is a one- 
horse car, and weighs, according to figures given us, approxi- 
mately 1 ton. It is driven by an Immisch series-wound motor, 
supplied with current by eighty secondary cells, weighing each 
about 401b., or approaching 1°5 tons with their fixings. Pas- 
sengers may be assumed to reach 1°5 tons. The motor weighs 
55 ewt., or 0°275 ton; and the gearing, with the brackets, 
bearers, and strengthening pieces, probably bring this up to 
about 0°75 ton, making for the whole weight, 4°75 tons. The 
total weight, however, is given as 5°25 tons, the difference 
between this and 4°75 tons being due to the accumulators, which 
are given as weighing 1°75 tons, although they are also said to 
weigh about 40 1b. each—probably a mistake for 49lb. The 
motor and other gear and attachments, which we have assumed 
at 0°75 ton, is given roughly as 1 ton. 

Experiments were first made with a larger motor running at 350 
revolutions per minute, but the necessary torque at this low 
speed required a machine of much greater weight than that 
now used, which runs at 1000 revolutions per minute with the 
car running at eight miles per hour. The weight of the attach- 
ments was also increased. The Immisch motor is specially 
designed to give a powerful torque for work of this kind, and no 
motor which will not do this can be of any use for the purpose, 
considering the heavy resistance of tramcars on some roads, and 
the occasional necessity for starting on an incline, a contingency, 
however, which the careful driver avoids by refusing to stop on 
an up-gradient. 

The car is driven by means of straight link-chain gearing. On 
the motor spindle is a small chain wheel about 6in. in diameter. 
This is connected by a steel straight-link chain of the kind 
shown in the above sketch to a wheel about 20in. in diameter 
on an intermediate shaft. On this secondary shaft is a small wheel 
about 7in. diameter, connected to one about 2lin. diameter on 
the driving axle by a chain similar to the above, but of about 
double the strength. These chains are of steel, and tempered, 
and are similar to those in use on the Newry and Bessbrook 
electric tramway, where they have been in use, we are informed, 





during about a year without any trouble whatever. The road 
wheels are 30in. diameter and the wheel base 5ft. The 
secondary batteries used are of the Tatham type, and it is said 
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DRIVING CHAIN. 


that the car can be worked about twenty-five miles with one 
charge. 

On Tuesday the car was shown at work to a number of those 
interested in the subject. The road is for the greater part 
straight, but there are some very sharp curves upon it, one 
being of only 30ft. radius, and it was noticed that the Ampére- 
meter showed double the current on this curve that was shown 
immediately before on the straight. A large portion of the 
road is level, but there are two rather long gradients, stated to 
be of about 1 in 30, and a short one of about 1 in 20. The 
road is not in a good condition in one respect, namely, that it 
is covered with coarse sand and grit, and the grooves are, to a 
large extent, filled up, so that the resistance even on the level 
is probably as much as 40 lb. per ton, and more in some parts. 
The car gear worked well, and was perfectly under control. The 
motor is not covered in at all, and yet gives no trouble by spark- 
ing. The heating on the runs made of nearly two miles, some- 
times reaching a speed of twelve to fourteen miles, was barely 
perceptible, and no doubt keeping the machine uncovered is an 
advantage in this respect. A small quantity of vaseline is 
occasionally rubbed on the commutator. The absence of spark- 
ing at the commutator is to a great extent due to the Immisch 
arrangement of brush spring which prevents the brushes from 
dancing upon the commutator without pressing heavily upon 
them. 

The results attained are very encouraging and very favourably 
commented upon by Majer-General Hutchinson, who inspected 
and tested the car for the Board of Trade. Some of the leading 
tramway companies intend, we are informed, to adopt it. The 
success so far obtained opens up the possibility of extensive 
applications, but whether by currents conveyed to the car by 
rail or otherwise, or by accumulators, it would perhaps be 
difficult to say for considerable time. The Southwick experi- 
ments show that there seems to be no difficulty that cannot be 
surmounted as far as concerns the electro-motor and the driving 
gearing, the one addition in the gearing now required being an 
arrangement by which the speed of the car may be varied whilst 
that of the motor remains unaltered. 

The electro-motive consists of an angle iron frame supporting 
three platforms, on which accumulators are lodged in sliding 
cradles. The springs and axle-boxes are designed upon the 
wagon pattern to carry about 3 tons per wheel. The motors, 
which are two of the Immisch type, series wound, have a 
speed of 650 revolutions per minute and armatures Qin. in 
diameter, and gear direct by pinions at each end of the armature 
spindle into internal toothed wheels fixed on the inner surface 
of the driving wheels, which are 3ft. in diameter. The propor- 
tion is 10 teeth in the pinion to 67 teeth of the wheel. The 
motors are suspended from the axles, which are of steel, and 
have a tension bar from the centre of the fields to the end— 
framing bar to act as a fulcrum. The motors independentiz 
can exert a maximum power, it is stated, of 15-horse power, and 
together, 30-horse power; but this is much more than is neces- 
sary to draw a bogie car and 60 people in it at a mean speed of 
eight miles per hour over the road, the inclines and curves of 
which have already been noticed. There are 192 A-size Tatham 
cells in all on the platforms, divided into two groups, placed 
at each end of the car, but separated by a well in which the 
driver stands to attend to the motor whilst running. The 
motors can be made to run either in series parallel or inde- 
pendently as required, being controlled by a special form of 
locking switch designed by Messrs. Immisch and Co. By this 
switch also the discharge of the accumulators in half series or 
parallel can be controlled, resistance being automatically intro- 
duced in starting. The present design of electro-motive is sur- 
mounted by a canopy which in practice would be superseded by 
sitting space for fourteen people, making a passenger load with 
the bogie car of seventy-four seats. The gross weight of the 
electro-motive is about 12 tons, the accumulators each weighing 
56 Ib., and being capable, as we are informed, of a discharge 
of 70 amperes, having a capacity of about 200 ampére hours. 
The mean working discharge fur draught of 20 tons, that is, electro- 
motive and bogie car together, at eight miles per hour, is about 
40 to 55 ampéres per cell, and the electro-motive under these 
conditions will, it is estimated, run twenty-five to thirty miles 
in distance without requiring to be recharged. In the present 
design the accumulators are not intended to be withdrawn, as it 
is thought that the cells adopted may be charged so quickly 
that during the trip of one electro-motive the charging of the 
second, or spare one, may be effected. In ordinary practice, 
thirty miles represent about half-a-day’s work. It may be 
questioned, however, whether any tramway company will employ 
enough electro-motives to enable them to stand half their time, 
but no doubt development will be made in this matter as the 
actual use of electro-motives increases practical knowledge. 








Tue autumn meeting of the Iron and Steel Institute 
takes place in Manchester on the 14th, 15th, and 16th of Septem- 
ber next. 


THE new steel paddle-wheel steamer Halcyon, belong- 
ing to the General Steam Navigation Company, made a directors’ 
trial trip on Wednesday from Fresh Wharf to below the Blythe 
Sand, taking a full steam run over the measured mile on going 
and returning, and proving herself capable of performing the 17 
knot speed assigned by the builders, Messrs. Scott, of Kircaldy. 
The vessel is of special design, to meet the requirements of com- 
fort and shelter for 600 passengers, the saloon accommodation 
being carried out to the full extent of the dimensions of the 
vessel, and made by framing an integral part of the hull. In 
this way there is obtained abaft a fine cabin, and above it an even 
finer dining-room, capable of seating 120 passengers, whilst an 
enormous upper deck space over all is also provided. Similar, but 
less extensive and less elegantly furnished accommodation is given 
forward to second-class ngers—a gateway parting the two 
fares amidships. The vessel if 215ft. a by 26ft. beam, and 6ft. 
draft of water. Her engines develope 1300-horse power. She is by 
far the handsomest and most luxurious of any passenger vessel on 
any of the Thames services, and steers with great precision and 
handiness, She may be expected, it is stated, to perform the pas- 
sage from Ramsgate to London Bridge in five and a-quarter hours, 
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SURVEYING AND LEVELLING APPARATUS. 


THE AUTOGRAPHOMETRE. 











the axle E, drags the wheel I and its axle to the left, and con- 
| sequently the double cycloidal sector K, which causes the 


THE new apparatus we are about to describe, says Le Génie | pinion P to turn, and naturally the right plate also, to the left, 
Civil, to which M. Florian de Villepigne has given the name of | making it describe the angle made by the carriage. The pencil 
autographometre, purposes to survey automatically, by drawing | traces an are of a circle of the same measure as this angle, and 
on a known scale, the topography and levels of a given course, | Continues its movement. 


As regards topographical survey, the apparatus gives the 


A levelling survey is obtained by the following process :—A 


lengths of the straight parts of the road and the angles of the | hollow vertical cylinder V is fixed on the carriage, around which 
turnings, and as regards levelling, it traces a distinct outline of | @ sheet of paper is rolled. The base of this cylinder carries a 
the road followed. Very simple in appearance, this apparatus— | heliocentric wheel, which gears into the screw on the shaft O. 
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Figs. 1 and 2—is enclosed in a rectangular case resting on 
three wheels, and drawn by a man or horse over the 
road to be surveyed. The apparatus is supported on three 
wheels. The leading wheel R", which is the guiding wheel, 
moves in every direction by means of a fork, the axle of 
which turns freely in a socket fixed to the frame. Of the two 
trailing wheels, the one R fits round the axle E, the others 
round a cogged socket on the axle. The axle E is screwed, as is 
also a splindle E', which receives a cog wheel G! of the same 
diameter as the wheel G, which works into it. A heliocentric 
wheel I gears into the screw of the axle E and of the spindle E’. 
Upon the axle of this wheel I is mounted a double-toothed 
cycloidal sector K, which gears on one side into a pinion, and on 
the other into a double-toothed rack. On the axle of the pinion 
P is mounted a horizontal circular plate S, supported by a series 
of rollers n. The axle of the fork of the driving wheel R” 
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carries a small bevel pinion X, working into the teeth of a 
similar pinion X mounted on a small horizontal screwed shaft 
with pencil carrier T. The bevel pinion X gears with a wheel 
H", gearing with a screw y, upon the axle of which is mounted 
a wheel H?. This, by means of a chain, is coupled to the wheel 
H on to the axle of the front driving wheel R= A sheet of 
paper is placed on the plate S, and on this the pencil T makes 
its tracing. 

It is apparent that if the apparatus be drawn in a straight line, 
the three wheels R, R', R", which are of the same diameter, would 
have equal and balancing effects, passing over the same paths ; 
the pencil traces upon the plate a straight line, beginning from 
the centre and ruuning towards the circumference. But if at a 
certain moment, for example, a turning be made to the right, 
the right wheel slackens its movement ; the left wheel, on the 
contrary, is quickened, the spindle E! turns more rapidly than 


| The wheel V thus receives a uniform rotary motion when the 
apparatus is in movement. To the left of this cylinder an iron 
| box—see perspective view, Fig. 1, and detail, Fig. 4—is fixed to 
| the frame C. In the centre an axle is fixed, upon which a 
hollow wheel ¢! turns. A part of this hollow box, which is par- 
| titioned off, and a closed compartment formed m—Fig. 4. A 
vertical pencil carrier r moves in a per- 
pendicular Jine. Two steel bends n p 
rolled in contrary directions over the 
wheel, and fixed to it and to the pencil 
carrier, render these two dependent on 
each other, so that the partial rotary 
movement of the box is transformed into 
a vertical movement of the pencil carrier. 
The box 7 is filled with mercury. The 
case, which is a part of the wheel ¢, con- 
stitutes a float, the centre of gravity of 
| which is constantly found on the vertical line passing through 
| the centre of the cylinder. The result is that when the car- 
riage, and consequently the box i, quit the horizontal plane 
and run on the incline, the mercury changes its level, and 
causes a partial rotation of the box ¢, which imparts a move- 
ment to the pencil in a vertical direction, the pencil tracing 
upon the cylinder V an outline of the road passed over. 

This new apparatus, in order to work perfectly, requires to 
be coristructed with the greatest precision, and is likely in some 
cases to be of very great service, 











NEWHAVEN DRAINAGE. 





WE illustrate details of the drainage works now in course of 
construction at the Port of Newhaven. The engineer to the 
works is Mr. W. H. Radford, Assoc. M.L.C.E., Nottingham, and 
his scheme was chosen in an open competition in February, 1886. 
There are 3360 yards of pipe sewers in the town on the west 
side of the river, and these convey the sewage to a storage cul- 
vert, where it is retained until half ebb of the tide, when the 
penstock at the bottom end of the culvert is raised, and the 
sewage enters the mouth of the tidal river. The penstock is 
closed again before low water, and no sewage is allowed to enter 
the river in the flood tide. The outfall sewer has a clear fall 
into the storage culvert, so that no sewage accumulates in the 
sewers, and noxious gases are effectually prevented from entering 
the town. The heavy tidal current in the river during the ebb 
takes the sewage far out to sea, and in the flood tide the cur- 
rents set up the English Channel, so that no part of the sewage 
reaches the coast or enters the river again. The storage culvert 
is 6ft. 6in. diameter, and 900ft. long, with a capacity of 166,000 





| gallons. Very large volumes of water have been encountered 
| during the corstruction of thisculvert. Fine cement concrete is 


used largely, as the materials are found on the spot. There are 
two tidal flaps at the outfall, in case one gets blocked. No venti- 
lation openings were allowed by the War Department near 
their fort hospital ; consequently a large air inlet is provided 
near the outfall, and a ventilation tower, with exhaust wind 
ventilator at the top end of the culvert. Storm overflows are 
provided for- excessive rainfalls, A catch-pit is provided to 
retain heavy suspended matter before it enters the storage 
culvert. One feature of the scheme is the utilisation of tidal 
water for washing the sewers out from end to end. Most of the 
sewers are below the level of high tide, and therefore the flood 
fills a number of flushing chambers at convenient places ; the 
water is retained by a flap, and at low tide a man raises the 
penstock and flushes the sewers. re is an ample number of 
manholes and ventilators combined, and lamp-shafts and venti- 
lators combined ; gas traps on a new principle are fixed to pre- 
vent the gases from the low quarters ascending to the high parts 
of the town ; each length of sewer therefore ventilates itself. 
Hassel’s patent pipes are used where water is encountered. 





Some of the present sewers are and the present outfall is retained 





on the east side of the river ; but a storage culvert, 300ft. long 
and 4ft. diameter, has been inserted to prevent the sewage 
backing up the sewers of the town. New flushing and venti- 
lating arrangements are provided for the old sewers. The 
drainage arrangements of Newhaven were previously in a 
notoriously bad condition; and as it is one of our chief 
passenger ports for the Continent, it is important that the town 
should be drained in accordance with thelatest modern principles, 
Mr. Hayward, of Eastbourne, is the contractor for the works, 








THE INSTITUTION OF NAVAL ARCHITECTS. 


THAT very vigorous society, the North-East Coast Institution of 
Engineers and Shipbuilders, invited the Institution of Naval 
Architects to hold a summer meeting in Newcastle and Sunderland, 
and upon the acceptation, made in the most complete manner all 
the ry arrang ts to carry out a very interesting pro- 
gramme. This programme itself is an illustration of the thorough 
— in which the Northern Institute does anything it sets 
about. 

The meeting was opened on Tuesday in the hall of the Literary 
and Philosophical Society, Newcastle-on-Tyne. The president, 
Mr. W. T. xford, and the council of the North-East Coast 
‘nstitution of Engineers and Shipbuilders attended to welcome 
the naval architects, and the Mayor and Sheriff of Newcastle also 
ittended in their robes of office with a like view. Many of the 
nost distinguished members of the Institution attended, under the 
presidency of the Earl of Ravensworth, the company including 
Lord Armstrong, Sir B. C. Brown, Sir I. Lowthian Bell, Mr. B. 
Martell, of Lloyd’s, Mr. W. Parker, of Lloyd’s, Mr. James Laing, 
Mr. J. C, Stevenson, M.P., and others. After speeches from Mr, 
Doxford and the Mayor of Newcastle welcoming the members to 
the North, Lord Ravensworth, as president, returned thanks. 


Lord Armstrong opened the lar business of the conference 
by reading a paper by himself and Mr. J. Vavasseur on the appli- 
eution of hydraulic pressure to gunnery. The paper gave a descrip- 
tion of the old type of wooden gun-carriage, running in and out on 
small low wheels, and with a recoil controlled more or less by the 
friction produced by making the axles of these wheels abnormally 
large, or substituting a chock of wood for the rear wheels, the 
final check being effected by a rope breeching. Iron for wooden 
carriages was substituted about 1864, and this and the invention of 
slides for the carriage to run on were great strides in advance ; but 
a new mounting was required, and the increasing weight of guns 
made other than hand power needful, The steam engine seemed 
most convenient, and water under pressure the most practical 
mode of applying its power. The conditions needed for a 
new mechanical brake were described and the compressor brake 
described by Mr. George Rendel in 1874 was referred to, This 
compressor was in almost universal use until superseded by the 
hydraulic brake, the compressor brake being in the end inadequate 
to the work required of it. Next a hydraulic ‘‘ buffer” was 
employed. Dividing gun-carriages into two classes—the first of 
carriages for guns from 4in. to 9-2in. in calibre, or 1} to 23 tons in 
weight, and the second for all guns of a larger calibre than 9°2in. 
—the writers next described the application of hydraulic power to 
gun-carriages. The Vavasseur mounting was described and illus- 
trated by diagrams, and its distinctive features shown at great 
length. Comparing a 9°2in. hydraulic-worked mounting with that 
arranged for hand power, it is said that the hydraulic-worked 
turret for two guns, with the carriages, slides, engines, and all 
accessories, weighs 85 tons, and is protected by some 80 tons of 
armour per gun. The hand-worked gun has a weight of machinery 
of 26 tons, protected by some 80 tons of armour per gun. The 
number of men required in the turret to work the manual labour 
is sixteen, for the hydraulic only five. These statements, the 
writers concluded, bore out the object of the paper, which was to 
show the great advantages which have resulted from the application 
of hydraulic power to naval gunnery, and to describe some of the 
mechanical adaptations for rendering it available. 

Mr. F. C. Marshall next read a er on ‘Recent Develop- 
ments in Marine Engineering.” In the last six years great strides 
had been made in economising fuel, especially by the introduction 
of the triple expansion engines, while recent developments as 
regards power of engines and speed of vessels are remarkable, as 
shown by the engines employed in the Atlantic liners, in which the 
power indicated was about 5000-horse power, and now in the 
Etruria and Umbria is over 14,000. The new vessels placed on the 
Dover and Calais route and the Isle of Man line were driven at a 
speed hithertounprecedented.. In war vessels as great improvements 
were shown. In 1881 the fastest cruiser afloat had a speed of _ 
knots, now there were several having a speed of 19 knots, anc 
one, the Dogali, has attained a speed of 19°75 knots, but she is 
not likely to retain the supremacy long. The greatest power put 
into one vessel previous to 1881 was about 8000 horses. In 1881 and 
1882 the Italia and Lepanto were being built, having a power of 
18,000, while the Italian Government have now the Sardegna with 
a power of 22,800. The system of the adoption of forced draught 
was sketched, and the author of the paper credited to Mr. G. W. 
Rendel its first application to other than torpedo vessels. The 
advantages of the system of forced draught were pointed out at 
length, some of them being the reduced size and weight of boilers, 
the maintenance of uniform pressure of steam, and better control 
over the operations connec with the generation and mainten- 
ance of steam. Interesting tables were given of the increase in 
the weight of the engines built in recent years by the firm with 
which the writer is connected. The author contended that, 
taking a broad view of the position, the near future would 
show further progress on all points connected with marine engi- 
neering, and although the requirements of the mercantile marine 
are different from those of war vessels, yet in many respects poms 
have much in common, and it may expec that in such 
matters as economy of fuel, the mercantile marine will take the 
lead, and the designers of war vessels will profit by the experience 
thus gained. So in matters connected with the production of 

wer. Ona minimum weight, war vessels will always be to the 
‘ore, and will give experiences which the wise will apply and make 
the most of. 

After some remarks by Mr. Parker; Sir I. Lowthian Bell, and Mr. 
Alexander G. Kirk, the discussion was adjourned until after tLe 
reading of Mr. Messent’s paper on Thursday morning. The 
members, at the termination of the Tuesday meeting, were con- 
veyed in brakes to the Elswick Works, where they were shown 
over the ordnance and shipbuilding departments, and were enter- 
tained at luncheon by Lord Armstrong. 


The Institute on Wednesday visited Sunderland. Mr. W. H. 
White, Naval Constructor to the Admiralty, a@ paper on 
“Some Recent Experiments with Basic Steel.” He said that on 
the completion of the experiments Mr. Barnaby sent in a special 
report, showing that basic steel very readily welded, and was 
much less susceptible to blue heat than other makes. The experi- 
ence gained was limited, but so far it was entirely satisfactory. 
Summing up the results, Mr. White said there was no reason for 
doubting the ibility of producing basic steel for ship work 
without departing from Admiralty limits of strength and ductility. 
Mr. B. Martell, chief surveyor of Lloyd's Register, read a paper 
on **The Present Position of Basic Steel as a Material for Ship- 
building.” He detailed the result of experiments, and expressed 
a belief that at no distant date basic steel of uniform ductility and 
average tensile strength to Siemens-Martin steel would be pro- 
duced. Lloyd’s register would, however, require exhaustive tests 
of basic steel to be used in ships for classification in the Register. 
The members of the Institute afterwards visited the anchor and 
chain testing works of the River Wear Commissioners, from 
which they proceeded to inspect the new pier works at Roker, 
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SECTIONAL ELEVATION OF BOILER HOUSE, WITH BOILERS AND CONNECTIONS. 








COMPOUND PUMPING ENGINES—SOUTHWARK 
AND VAUXHALL WATER COMPANY. 


In the description of these engines, published in our last 
impression, reference was made to an automatic cut-off, some 
details for which were given at Fig. 21. p. 68. The engines 
were designed in the first insta.ce with piston valves, but this 
was subsequently altered and ordinary exhaust valves at each 
end of the steam chest used instead, having at their backs a 
Meyer cut-off valve variable in the usual manner by means of 





PLAN OF BOILER HOUSE, BOILERS, AND CONNECTIONS. 


right and left-hand screws. This variation will ultimately, it 
is intended, be made automatically by altering the travel of the 
expansion valves, This will be done by shifting the block in 
the link, Fig. 21, by a connection with a piston actuated by the 
variation of the pressure in the rising main. 


elevation of the boiler-houses, with the boilers and their con- 
nections. The boiler-house on the left side joins the engine-house, 
as shown by the steam pipe and by the plan we published last 
week, 





In the engravings above, we illustrate the plan and sectional | 


| nace ri 
The boilers are six in number, of the Lancashire type, ' 


-$ 
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7ft. Gin. diameter inside the smallest ring of plates, and 28ft. 
long, each having two Fox’s corrugated flues of 3ft. internal 
diameter, with a clear waterway between each tube of 3in., and 
between the tubes and the shell. They are worked at a pressure 
of 100]b. per square inch. The shell plates are ,in. thick, 
3ft. 3in. wide. The two flues to each boiler, 3ft. inside dia- 


' meter, reduce to 2ft. 5}in. diameter at the last plate at back 


end. The furnaces are made of mild steel gin. thick, the fur- 
being formed each of two plates, 2ft. 9in. and 7ft., 
and 2ft. 9in. and 7ft. Gin. respectively in each boiler, the flues 
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beyond this being formed of two rings of plates 4ft. din. in 
length each, two rings of 3ft. 7in. each, and a taper length of 
tube jin. thick, reducing the diameter from 3ft. to 2ft. 5}in., 
to connect to end of boiler. Galloway's tubes, 10}in. diameter 
at top and 54in. diameter at bottom, are fixed in each flue. The 
end plates are of mild steel }{in. thick, and are stayed with five 
gusset stays at top and two at bottom, din. thick, with double 
steel angles 3in. by 3in. by $in., and so arranged that there shall 
be a space of Yin. between the centre of the bottom rivets in 
gusset and the outer diameter of the tubes. The gusset plates 
extend and are secu to two rings of the shell plates. A 
channel iron, 4}in. wide by 3in. deep, planed on the back, is 
rivetted on the outside of the ends of the boiler at the top and 
bottom. Solid bosses are welded between the flanges of this 
iron, and are machined to a surface on the outside face. The 
longitudinal stay-rods are of mild steel, 1?in. diameter in the 
body and 2in. at ends. These are screwed to fit into a crucible 
cast steel sleeve, which is passed through the boss forged in the 
channel iron ; the end of this sleeve inside the boiler has a 
thread to take a lock nut, and turned copper washers are fitted 
under both this nut and the shoulder on the sleeve. A copper 
tube, expanded and rivetted over, is fitted through each hole 
drilled for the stay-rod. The front plate is attached to the shell 
by a solid welded ring of angle steel, 4}in. by 34in. by gin., 
which is turned and faced, and is double-rivetted to the shell. 
All angles and T’s are to be of Siemens’ mild steel, of the same 
quality as the plates. The longitudinal joints of shell are made 
with double-rivetted butt joints, having straps both inside and 
out. The straps are made of Y;in. plates, of the same quality as 
the boiler plates, with the grain in the same direction when 
rivetted together. The longitudinal joints of shell are double 
chain rivetted with in rivets, 2gin. pitch on the straight and 
275 diagonally. The transverse joints of both shell and flue are 
single-rivetted lap joints, those in the shells having a lap of 
2jin., with rivets }jin. diameter and 2in. pitch, and those in the 
flues having a lap of 2}in., with rivets }in. diameter, and 2in. 
pitch. The whole of the holes in the plates are drilled after 
the plates have been bent to their true form and are in position. 
The rivets used are of Lowmoor iron. The edges of all plates 
are turned or planed. The furnace fronts are of cast iron, bolted 
to the fronts of the boiler, but arranged to bear on the ends of 
the fiues, and not to hang on the ends of the studs, which are 
screwed through the front plates and fitted with nuts inside 
the boiler. A polished brass band is fitted round each flue end, 
and so arranged as to cover the joint between casing plate and 
furnace front. The fronts are fitted with Martin’s patent fire- 
doors complete. The fronts are also fitted with wrought iron 
hanging ashpit damper, hung so as to be removable at pleasure. 
The front of each of the boilers is fitted with a casing plate of 
best charcoal iron ;;in. thick. The distance pieces for bringing 
out the fittings to the level of the front cover-plate are of 
wrought iron, turned to fit before being rivetted on the front 
plate. The holes passing through the centre of these bosses are 
made large enough to permit a piece of copper pipe to be passed 
through, projecting slightly on both sides ; this is drifted very 
very tightly into the boiler-plate, and, whilst the drift is in, 
caulked carefully down into a recess, the outer surface being 
afterwards filed off level with the pad, and scraped to a true 
surface for the water gauges. The same arrangement is made 
for taking the feed nozzle, except that there is also an inside 
wrought iron mouthpiece screwed for taking the feed pipe, 
through which, as well as the plate and flange in the pad, the 
rivets pass. The flues are fitted with ordinary firebars in two 
lengths. Each boiler has two manholes, one on the front plate 
on the vertical centre line below the flues, and one on the top of 
the boiler. The former is 15in. by llin., and formed by 
strengthening the front plate with an outside angle iron ring 
3}in. by 3jin. by #in., rivetted on with fin. rivets, and havingan 
inside strengthening ring 3}in. by in. Solid bosses are formed at 
each end of this angle iron ring, for taking the ends of the 
bottom longitudinal stay bolts. The cover for this manhole is 
of mild steel. The feed is carried into the boiler at the front 
end—3in. above the top line of flues—by a 4in. tube 12ft. long, 
grooved on the upper side only with longitudinal holes 2in. by 
3in. for the last 5ft. of its length. A 6in. feed pipe of cast iron 
is carried along the front of the boilers and connected to the 
feed nozzles on the boiler fronts by a solid drawn bright copper 
pipe, curved as shown. Each boiler is fitted with two safety 
valves each, of Hopkinson’s patent, fixed in the positions shown. 
The compound valve is fixed in the centre of back ring of plates 
on each boiler. The lever is graduated from actual experiment 
with a pressure gauge and marked at every 5 lb. with figures, 
the lever being of such a length that the weight is at the end 
when ‘loaded to 100 lb. per square inch ; on the centre of the 
front ring a dead-weight safety valve for high steam only is 
fitted. Each boiler is fitted with a double set of Dewrance’s 
patent asbestos-packed glass water gauges with flanges. The 
steam is collected in the boiler by means of an internal steam- 
pipe 9in. diameter, 6ft. long, fixed along the top of the boiler 
and having longitudinal perforations on the upper side only. 
The boilers are provided with two steam chests of 3ft. diameter 
and 25ft. long, each being arranged to take the steam from 
three boilers. The steam chests are made of mild steel 
plates yin. thick. The ends are formed of ,%in. plates of 
mnild steel, dished to a curvature of 5ft. 6in. radius, and 
flanged inwards for a depth of 3in. To the centre of each 
end a strong wrought iron flanged washer is rivetted to re- 
ceive the ends of tie bolts, 2}in. diameter, which run from 
end to end, and are secured by deep nuts screwed up both inside 
and outside the plate. 

The following figures give the average duty over a period of 
the past six weeks. These are not, however, quite satisfactory 
as an indication of what the engines will do, as the recent great 
demand for water has made it necessary to work under condi- 
tions which do not contribute to economical working, and it is 
expected that when the automatic expansion gear is put to 
work the maximum duty will be maintained. From the figures 
given it will be seen that the highest efficiency is obtained when 
the engine has the heaviest load. These results are highly 
satisfactory, and much in excess of the pumping engines in 
otaer of the company’s pumping stations. 


Particulars of Working of the Hampton New Works Extension 
Engines. 

















Weeks Average Revolutions per minute.| Average Average 
ending ‘quantity per ———_,___—_ | head of| duty per 
1887. day. Max. | Min. Av. water. cwt. of coal. 
June 18 .. 9,642,783 | 18°85 | 10°33 | 12°80 | 248-47 98,598,454 
»» 25..;) 10,474,397 | 16°95 9°91 10°85 | 271-92 | 110,456,434 
July 2... 11,486,575 | 15°81] 7°30 11°90| 275-80 | 105,750,992 
» 9... 11,888,815 14°31] 10°20, 12°32 | 284-46 | 109,895,777 
» 16 ../ 11,985,096 14°76 | 10°38 | 12°42} 284°78 117,160,188 
» 23... 11,989,267 15°63 | 10°60 12°43 287°46 121,414,409 
Average | duty for | six | weeks | 110,462,709 





ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Germany, field for agricultural machines in.—An article 
having been recently published on the above subject, showing 
that modern agricultural machinery is in much greater use in 
Saxony than was supposed, the United States’ Consul at 
Annaberg remarks it must not be taken for granted that there 
is not at present in Saxony an opportunity to sell improved 
agricultural machines. Much of the machinery, and many of 
the implements in use called modern, would excite the risi- 
bilities of our American manufacturer or Western farmer. 
There ought to be a good market here for American machines 
and utensils, in spite of all difficulties; but there will be none 
until our manufacturers are prepared to go to work in the same 
careful, plodding, but energetic way that the Germans have 
worked to secure the large trade which they now control in 
Australia and the East, Central and South America. They must 
not expect, no matter how excellent their machines, to build up a 
trade here by now and then making a great display, or wholly by 
advertising in trade newspapers, or by the spasmodic efforts of 
a few travelling agents. Judicious advertising in first-class trade 
journals which have a standing in Germany, though valuable, 
will not alone build up an important and profitable business here. 
Our agricultural machine establishments should be represented 
here by permanent resident agents, men of ability and character, 
having a complete knowledge of the advantages and uses of 
American machines, and a thorough knowledge of the German 
language. Such men, well paid, would in due time accomplish 
very important results. If one of our largest agricultural machine 
manufacturers would send out a thoroughly competent man, 
establish him in Berlin with a stock of machines for exhibition, 
and give him authority to select able assistants to be located in 
each of the German States and principalities, the sale of Ameri- 
can implements and machines would be doubled in the next five 
years. There is in the German mind an underlying suspicion of 
American productions which he cannot at once get over. To 
build up a large trade in agricultural implements and machinery 
in Germany, practical steps must be taken to show the farmers 
that the machines, in addition to the qualities of capacity, 
economy, lightness, and speed, possess that of durability. 


Wages in Berlin. 
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New South Wales : Coal mines.—The United States Consul at 
Sydney supplies a valuable report on the above, which are the 
most important in the southern hemisphere. The minerai is of 
such excellent quality, and the seams so extensively and easily 
worked, as to give the greatest promise of future development. 
The area covered by these seams is estimated at 23,950 square 
miles, extending from the twenty-ninth to the thirty-sixth 
parallel of south latitude, and penetrating to the water's edge 
along many miles of the sea coast. Some of the highest autho- 
rities on minerals, both in Australia and England, are of opinion 
that New South Wales coal, in many respects, is superior to 
English, as it is better adapted to steam purposes, and richer in 
gas-giving properties. The coalfields of New South Wales are 
divided into three districts, the northern, seuthern, and 
western. The northern district produces not only the best coal, 
but the greatest quantity. The famous Hunter River and New- 
castle mines belong to this district. The quantity of coal pro- 
duced is about 2,350,000 tons per annum, being more than 
three-fourths of the total coal production of the colony. The 
mines are practically inexhaustible, and it is estimated, at the 
present rate of consumption, they will last for the next seven 
hundred years. The northern coals are pure bituminous coals, 
with strong coking properties. They contain much less ash 
than those from the southern and western districts, although it 
is said that many engineers in the British Navy and the mer- 
chant service prefer the semi-bituminous coal to the northern, 
because the disadvantage of the greater proportion of ash in the 
former is counterbalanced by its burning more evenly and uni- 
formly than the other, and it does not so readily form into 
clinkers ; but when it is required to get up steam rapidly, the 
northern coal is preferred. From an analysis of the various 
coals of the world, made for the International Exhibition at 
Sydney, coal from Sydney, New South Wales, appears to be 
much denser than the English Newcastle, occupies 6 per cent. 
less space, and is very nearly equal to the best Welsh cval, also 
contains less sulphur, and consequently is not so liable to spon- 
taneous combustion or to affect the purity of the atmosphere. 
The amount of ash in the coals from the northern district is 
from 2°70 to 8°82, or upon an average 5°41 per cent. The ship- 
ping facilities at Newcastle are extraordinary. The machinery 
used for loading vessels with coal consists of seven steam cranes 
and four shoots belonging to the Government, five cranes 
belonging to the Australian Agricultural Company, and two 
belonging to the Newcastle Company. These cranes have a 
loading capacity of from 12,000 to 14,000 tons a day. The 
cranes on Bullock Island have a capacity of 6000 tons daily. 
Those erected on the wharf comprise two of 25 tons each and 
six of 15 tons each. As much as 250 tons of coal have been put 
aboard ship at Newcastle in sixty-six minutes. The southern 
coals are of a much duller lustre than the northern, and their 
structure is not so laminated. They do not coke in an ordinary 
fire, but will do so in an oven. The southern coal is well 
adapted both for household and steam purposes, the proportion 
of ash varies from 4°41 to 13°52, average 10°02 per cent., and it 
is predicted that the mines of this district will become in the 
future as important as those of the north. The western coals 
are much drier than those of the southern district, and contain 
considerable valuable matter. The general opinion is that they 
will never be exported in large quantities, but that they will 
answer for local purposes equally well as many coals worked in 
France and Great Britain. The proportion of ash is from 
6°88 to 12°91, average 9°87 per cent. At Wallerawang 
we hear of brown hematite and magnetite. The magnetite 
runs approximately north-east and north-west, and the 
magnetic effect is said to be so great as to render the 
compass useless in the neighbourhood of the lode. The vein 


is 13ft. wide, the ore compact, and accompanied by silicious 
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gangue. It yields about 41 per cent. of iron, and is free from 
phosphorus and sulphur. The brown hematite vein has nearly 
the same direction as the above, and along the line of its out- 
crop great blocks of ore are scattered at from 12ft. to 50ft. for 
nearly a mile. At a depth of 40ft. the vein is from 18ft. to 
20ft. thick, and the cre is composed of comminuted fibrous 
nodules. The total output of all the coal mines in New South 
Wales during the year 1886 was 3,000,000 tons, valued at 
£1,471,755. The shale produced was 40,000 tons, valued at 
£16,708. This shale is said to be the best in the world, its gas 
illuminating power being equal to forty-three standard candles, 
consuming five cubic feet per hour. It is exported to the 
neighbouring colonies, and to San Francisco, where it is ueed in 
the manufacture of gas, its properties being so rich that an 
addition of 5 per cent. to ordinary bituminous coal is all that 
is required to give gas made therefrom the requisite illuminating 
power. Considerable quantities of this shale are consumed in 
the colony in the manufacture of kerosene by the slow process 
of distillation, and the quantity of kerosene shale oil made from 
it during 1886 was 112,000 gallons. The oil, though not so good 
as the American, is fast becoming popular here, because it is 
cheaper, and of home manufacture. The total output of the 
coal mines of New South Wales since the commencement of 
coal mining in 1858 is estimated at 35,723,274 tons, 22,428,585 
tons of which were exported, leaving 13,844,689 tons for home 
consumption. The greater part of the coal exported is con- 
sumed in the neighbouring colonies, though there is an increasing 
trade to San Francisco, and other parts on the Pacitic coast of 
the United States. The low cost of freight and the drawback of 
3s. 2d. a ton allowed upon coal imported into the United States 
for the use of domestic and foreign steamships are the principal 
causes of the increase. The total number of miners at the 
various collieries in New South Wales during 1886 was 7197, 
1510 above, and 5378 below ground. The wages paid to miners 
are from 10s. to 15s. a day. The wages and the number 
of hours the men are required to work have been the causes of 
frequent disturbances, and one of these disputes was not settled 
until a large number of miners had been engaged by cable from 
Europe. In New South Wales an interesting feature in coal 
mining is its comparative freedom from accidents, such as fire- 
damp explosions, which are so fatal in Britain. The total num- 
ber of accidents in New South Wales during 1886 was fifty-one, 
and of these eleven only were fatal. The greater portion of 
these accidents were occasioned by the fall of coal, and one or 
two from the explosion of gunpowder. The report contains 
many tables showing the analyses of various coals, details of 
working the mines, places where the coal is exported to, quanti- 
ties, value, &c., all of which are interesting to the trade. 

Portugal.—Advancement of British trade—The objects in 
which my aid is principally invoked in Lisbon are mainly two. 
I am constantly asked by British firms to circulate their price- 
lists and catalogues printed in English among the Portuguese 
commercial body, or to furnish lists of local traders in par- 
ticular branches to firms at home, with a view to the better 
entering into business relations with the former. As regards 
price-lists and catalogues, they are simply useless, and no 
attention is paid to them except in the rarest instances. The 
only way of obtaining custom by these means is to follow the 
plan adopted by some establishments in Paris, which issue 
periodically catalogues printed in Portuguese, admirably illus- 
trated, with the prices clearly marked, and frequently with 
small samples of the goods attached to the pages. These cata- 
logues are then posted to residents whose names are probably 
obtained from some international directory. As regards lists 
of local traders furnished to firms at home, it is obvious that the 
most respectable of such traders will have already have esta- 
blished business relations with correspondents for whose solvency 
they have adequate guarantees, and whose methods of con- 
ducting business they find acceptable, and will be disinclined 
therefore to place themselves in the hands of strangers ;_ whilst 
the English trader who seeks this mode of entering into rela- 
tions with the foreigner runs a serious risk of getting in the 
hands of adventurers and insolvents. No means of advancing 
trade compares, however distantly, with the services of an accom- 
plished and well-trained commercial traveller. This is not only 
because such an agent can push his wares by enabling them to be 
handled, tasted and touched, but because he will, if he is intelli- 
gent and observant, learn what are the distinctive requirements 
of the particular market in regard to any special article or class 
of goods. Our trade with Portugal was formerly greater than 
that of all other countries put together, both as regarded ex- 
ports and imports; but of late years our percentage share of 
the total trade has been steadily falling because we are being 
pushed out of the market by more enterprising rivals. Instances 
of this are unlimited. In December last tenders were invited 
for the construction of docks and other improvements in the 
port of Lisbon at a maximum cost of £2,400,000. Only one 
tender, that of M. M. H. Hersent, a French engineer, was, in 
the opinion of the Portuguese authorities, in accordance with 
the conditions, and the contract was given to him at a sum 
fractionally below the maximum price—£2,400,000—the whole 
of the works to be completed within two years and eight 
months. Much of the report is devoted to the regulations of 
the port of Lisbon as to Customs duties, exports, imports, load- 
ing, unloading, quarantine, &c., and is of great value to all 
interested in goods conveyed by ship to Lisbon. 

Turkey—Trade of Eastern Roumelia in 1886,— English 
imported goods are mostly articles of the first necessity, which 
are not likely to be undersold by foreign importers. Among 
these are copper in sheets, iron in bars, rods, and sheets, various 
kinds of hardware, &c. In most of these articles the demand 
has been considerably in advance of that in 1885. British 
exporters to this country should pay particular attention to 
providing certificates of origin to accompany their goods, The 
Bulgarian Government has imposed an import duty on all 
Turkish goods, as well as upon European goods which have not 
paid 8 per cent. at Constantinople. Such European goods as 
have paid 8 per cent. import duty at Constantinople pay $ per 
cent. only here at Bourgs; but in that case they must be accom- 
panied by a certificate from the port of exportation as evidence 
of their European origin, otherwise they are treated as Turkish 
goods, anda duty of 8 per cent. exacted, with an additional 
4 per cent. quay duties. On many European goods, the origin of 
which cannot be proved to the satisfaction of the Bourgas 
Custom House authorities, as much as 16 per cent. duty has been 
paid before they are brought into the market. To avoid pay- 
ment of these excessive dues the local merchants are beginning 
to import direct from Europe, and a considerable amount of 
trade is thus being diverted to Bourgas from Dédé Agatch, 
through which port by way of Turkish territory there has 
hitherto been a large trade with Eastern Roumelia. Local 
merchants complain that it is extremely difficult, and frequently 
impossible, to obtain a certificate of origin for European goods 
that have been several months at Constantinople, during which 
time they may have changed hands two or three times. Again, 
iron, mostly of British origin, is imported in large quantities 
into Constantinople and there worked into tools of various 
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kinds, window bars, &c., which upon being re-exported pay an 
export duty of 5 per cent. Such goods on arriving here are 
treated as of Turkish origin, and a duty of 8 per cent. exacted, 
so that the same metal has paid a duty of 21 per cent. before it 
can be sold here. Such duties have a very depressing effect on 
the import trade, Austria is making rapid strides, and at her 
present rate will soon compete with England in the value of her 
imports, which are already much superior in volume. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

’CHANGE in Wolverhampton yesterday, and in Birmingham to- 
day —Thursday—preserved, as regards sheets, the stronger tone 
which has recently become conspicuous, Too much reliance, how- 
ever, cannot be placed upon these favourable indications, since 
experience teaches the trade to be prepared at almost any moment 
for a reaction, At present the orders upon the markets for sheets 
exceed the supply, and makers are so well placed that some of 
them have deemed it advisable to put up prices to an almost pro- 
hibitive level. 

Some sheet makers now quote prices up 7s. 6d. per ton, and 
being in a position independent of the market, they decline to 
accept business at under £6 5s., and occasionally even £6 7s, 6d., 
for galvanising doubles, and £7 2s. 6d. to £7 5s, for lattens. 
Galvanising singles are becoming stronger, and some firms quote 
them at a figure almost equal to doubles. Purchases, however, 
can yet be made at £6 2s. 6d. Merchant singles are procurable at 
£5 15s, to £6. 

All orders for best thin sheets for Russia now under execution 
are being got out of hand as rapidly as possible, with a view to 
their being sent away from this country before the imposition of 
the revised import tariffs. No fears are entertained that trade 
will be yet prejudiced by the new Canadian imposts, 

Galvanised corrugated sheet makers are in receipt of a good 
number of inquiries, and it is not improbable that the plant which 
is now lying idle at some of the works will be set going. The 
increased inquiries are coming from South America, The advance 
of 10s, per ton declared So the Association is firmly demanded, 

rices being £10 5s. to £10 10s, = ton for 24 w.yg. delivered 

iverpool, and 2s. 6d. extra when deliveries of large lots have to 
be made in London. There is a falling off in the business with 
merchants, who decline to pay the advance. 

Orders for marked bars are being received with slightly more 
freedom at some establishments, but they are insufficient to keep 
the works going full time. Most of the inquiries are from the 
colonies, The quotation for first qualities is £7, while second 
branded sorts are £6. Merchant bars are without alteration at 
£5 10s. In the common bar trade orders have to be secured in 
the face of sharp competition from South Wales. The Welsh 
makers are delivering bars in this district at not much more than 
£4 10s. per ton of a quality surprising to Staffordshire makers. 
For nut and bolt manufacture and similar purposes the iron 
answers admirably. Staffordshire hurdle bars are £4 10s., and 
common smithy bars £4 15s. to £5. 

Contrary to what might have been expected, the advances in 
crude iron have not been followed by any improvement in finished 
iron prices other than sheets. A little more is being done in hoops, 
strips, angles, and girder plates, but the prices which can be 
secured are not favourable. Export hoops are quoted £5 to £5 10s. 
per ton. 

There is a movement on foot for re-starting, as a joint-stock con- 
cern, one of the most extensive and oldest-established of the South 
Staffordshire finished ironworks, which was recently closed in con- 
sequence of unprofitable trade. The balance-sheet presented to 
the creditors has turned out much more satisfactory t had been 
expected, the deticiency being very small as compared with the 
extensive business of the concern. 

Imported steel continues to meet with a brisk sale. Prices are 
advancing, the result of the increased demand at the works. 
Bessemer plating bars from Sheffield are £6 to £6 2s, 6d. per ton ; 
tin bars from Wales, £5; billets, £4 12s, 6d.; and blooms, £4 10s. 
Ingots from Wales are £4. Mild steel bars suitable for rolling 
into best thin sheets are £5 2s, 6d. for first qualities and £4 17s. 6d. 
for Bessemer qualities. An ever-increasing quantity of these bars 
is being consumed in this district, and the economy of manufac- 
ture which results, compared with the old system of best sheet 
manufacture from Staffordshire puddled iron, is conspicuous. 
Billets and slabs from the West Coast are £4 12s. 6d. for Bessemer, 
and £4 15s, for Siemens qualities. Tin bars are 2s. 6d. to 5s. per 
ton additional. The steel hoop makers report an increased home 
trade on behalf of large brewing firms, though the bulk of the 
orders of this description are placed in districts other than 
Staffordshire. 

Local steelmasters note with much satisfaction the manner in 
which the steelworks in other parts of the kingdom are filling up 
with orders of every description of metal. We are unable to boast 
in this district, as are some of the west coast firms, of having 
rejected more orders in three weeks than would have carried them 
on to the 30th June next; but as other districts get filled up with 
work, Staffordshire has a much better chance in the general compe- 
tition for the orders on the market. The advance of 2s. 6d. per 
ton in the price of basic steel blooms on the Clyde is of significance 
to this district, since, after Scotland and the North of England, 
Staffordshire is the only part of the kingdom where the basic pro- 
cess pure and simple is being carried on. 

_Pigs are characterised wy less briskness than recently, but this 
gives rise to no concern. Makers, being booked well forward, are 
not anxious for more business at present, since they are confident 
that, long before the completion of present deliveries, consumers 
will again be ready to speculate. Prices of imported Midland pigs 
are this week hardly so strong. About 35s. for Northamptons, 
delivered to consumers’ works, and 37s. for Derbyshires, with 40s. 
to 41s, for Lincolnshires, delivered to stations, are the selling rates. 
Staffordshire pigs are 50s. for hot blast sorts, 40s. nominal for part 
mines, and 29s, to 30s. for cinder qualities, 

The North Staffordshire iron trade is slightly improved, but it 
has become apparent that the slightest extraneous influence would 
suffice to cause a renewal of the downward tendency of the market. 
Competition is very keen, and this cuts down prices. Actual prices 
are i lar, but nominal quotations may be set down at 
£417s, 6d. to £5 2s. 6d. for crown bars, 10s. extra for best ; £6 2s. 
for bridge plates, and £6 10s. for boiler plate, delivered Liverpool 
or equal, Pigs are in fair demand. 

The extensions of works and the laying down of wholly new 
plants which are at the present time characteristic of the steel 
trade the country over, involve the placing of valuable orders for 
machinery with steelworks’ engineers. This district is not receiving 
very many of the orders ; still it is getting a share from such 
machinery as heavy rolls, wheels, pinions, and the like. Orders 
are also being received for similar class work by local engineers for 
certain of the continental iron and steel concerns. 

Constructive ironwork engineers are pretty steadily engaged 
upon combined shipping and home contracts, and a report is 
current of one large South Staffordshire firm having lately secured 
a new large foreign bridge contract. Competition for all the orders 
which appear upon the market is, however, so severe, that engi- 
neers complain that profits are at a minimum. 

Good inquiries are again coming from India for railway material. 
The State railways are buying cast iron piping and galvanised 
fencing wire; and on account of the Bengal Nagpur Railway 
tenders are invited for a supply of 12,000 tons tea Vignoles 
rails, 180,000 steel transverse sleepers, 750 tons of steel fish-plates, 
and 180 tons of steel fish bolts and nuts. The Madras Railway 





Company requires steel rails, cast iron pot sleepers, tie-bars, and 
cotters. 

Tke tankmaking trade is not very brisk at date, and manu- 
facturers have to c content with paztial employment. eon 3 of 
the light tanks which are being turned out are used as packing 
casks for dry goods to go abroad, and are resold on their arrival in 
distant markets for water storage purposes. 

The production of railway carriage and wagon materials finds 
plenty of a and manufacturers of coach axles and springs 
are also fairly busy. 

Marked success is attending the Wrought Iron Tubemakers’ 
Association, which includes the German as well as all the English 
makers ; and although it has a tendency to limit merchants’ orders, 
yet the advanced prices obtainable more than compensate for this 
drawback. ‘The articles are drawn with care, and are the out 


spirit of seeking a settlement, but rather of fomenting increased 
ill-feeling, 

The other day I saw one or two improvements in machine tools 
at the works of Messrs. T. and R. Lees, Hollinwood, near Oldham, 
which are worth brief notice. One of these was an improved 
drilling machine which had just been finished for ship t acon, 
in which a very effective mode of double-gear driving has been 
introduced, the changing from single to double gear being done 
instantly and dispensing with the old catch arrangement. The 
bottom cone and fast and loose pulleys revolve on a strong 
stud, giving a long bearing surface, this dispensing with the 
usual out end pedestal. The table, which is raised and 
lowered by rack and pinion, works on a swivel for turning it 
clear away when large articles require drilling, and the whole 








of much experience. Native makers seem particularly well assured 
of the good faith of their German confréres. 

Set propositions are now before the English cast iron hollow- 
ware trade, with a view to the formation of a similar association 
to prevent ruinous underselling, and negotiations have so far pro- 
ceeded that it now rests with one or two firms to determine 
ultimate action. The North Staffordshire pottery makers are also 
suggesting a similar united trade movement. t 

odtents have been officially conducted at Birmingham this 

week with an improved fire engine manufactured by Messrs. 
Shand, Mason, and Co,, London. Several improvements are 
claimed for the new engine which weighs, with all its appurten- 
ances, only 30 cwt. Steam was generated to 100 lb. pressure 
within seven and three-quarter minutes after the fire had been 
started, and with a ljin. jet water was thrown on to the Council 
House dome, which has an altitude of 150ft. 

The directors of the Hampstead Colliery Company have resolved 
upon an interim payment on account of arrears of preferred shares 
at the rate of 4 per cent. per annum for the half-year ended June 
30th last. 

After lasting about fifty weeks, there is some prospect of the 
Cradley Heath chainmakers’ strike being brought to a close. 
About twelve firms have conceded the advanced rates, but other 
masters do not yet show any disposition to accede to the operatives’ 
terms. 

At an annual meeting at Wolverhampton on Tuesday of the 
Railway Rolling Stock Company, a dividend was declared 
at the rate of 6 ong cent. on the paid-up portion of the preference 
shares, and at the rate of 3 per cent. on the ordinary shares. 

The Union Rolling Stock Company, at its half-yearly meeting 
in Birmingham this week, declared dividends of 6 per cent. per 
annum on preference shares, and 10 per cent. on ordinary shares, 
with a bonus of 2 per cent. on ordinary shares. It was reported 
that during the year new business to the extent of £27,000 had 
been done. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Manchester,—There is a slow steady business doing in the iron 
trade of this district, but the market is altogether without life, and 
although there is in some quarters a disposition to take a more 
hopeful view as to the future, there is no ly substantial evidence 
of any material improvement in prospect. akers are not anxious 
sellers at present rates; consumers, on the other hand, show little 
or no disposition to buy beyond their hand-to-mouth requirements, 
and the outlook seems to be that we shall go on much as we are 
for some time to come. Local and district makers of pig iron are 
in most cases moderately well sold for the present, as the result of 
the fair orders booked at the commencement of the month; and 
although there is only a very small busi now ing forward, 
they do not attempt to push business, and are holding firmly for 
list rates. Hematites are perhaps not held quite so strongly at 
the full prices recently quoted, but where prices much under 
current rates are taken, it is only on occasional] transactions of an 
exceptional character, and the general tone, so far as makers are 
concerned, is one of firmness. The shipping season has brought 
out a moderate weight of business in finished iron, but the home 
trade is still only very indifferent, and the competition of needy 
sellers keeps prices down. 

There was only a dull market at Manchester on Tuesday, and 
very little inquiry stirring for any description of pig iron. For 
local brands quotations remained at 38s. 6d. for forge and 39s. 6d. 
for foundry qualities, less 24, delivered equal to Manchester, with 
makers not di to give way to any material extent on 
these figures. otations for Lincolnshire iron remained firm 
without change from last week, 36s. 6d., less 24, being the mini- 
mum for forge and 37s., to 37s. 6d., less 2}, for foundry qualities, 
delivered into the Manchester district. For Scotch and Middles- 
brough iron, makers’ prices were also steady at the rates ruling 
last week, the fluctuations in the current quotations at Glasgow 
and Middlesbrough having no appreciable effect upon this market. 
Occasional sales of hematites are made on the basis of 52s. 6d. to 
53s., less 24, for good No. 3 foundry qualities, delivered into the 
Manchester district, and for ordinary transactions these represent 
the minimum figures that makers are disposed to take, but they 
are only obtained with difficulty from buyers in this market. 

There has been a fair business doing in hoops and sheets, chiefly 
for —— and prices are rather firmer, if anything, hoops being 
quoted at £5 5s. and local made sheets at £6 5s, to £6 7s. 6d per. 
ton delivered into the Manchester district; bars, however, still meet 
with only a slow demand, and do not average more than £4 17s. 6d. 
delivered, with needy sellers, in some instances, prepared to cut 
under this figure to secure orders. 

In the metal market there is only a very slow business doing, 
but makers are firm at 5}d. per lb. for solid drawn tubes, 64d. 
solid drawn copper tubes, 6d. brazed copper tubes, 43d. brass 
wire, 63d. copper wire, 4d. rolled brass, and 53d. brass sheets, 
delivered into the Manchester district. 

If the lessened number of men actually out of employment may 
be taken as a good indication of the condition of trade, then 
there must certainly be some improvement in the engineering 
branches of industry. The returns of the local trades’ union 
organisations show that there are now, independent of the Bolton 
strike, only about half the ber of s on the books in 
receipt of out-of-work support as compared with the 








hine is very pact in arrangement. A saw bench, with an 
improved rise-and-fall table, was also noticeable. The table is 
made to rise or fall by double slides actuated by hand wheel and 
screw, which enable it to be raised or lowered quickly and truly, 
and also gives a rigidity to the table when in position. The advan- 
tage of this arrangement is, of course, that the user is not troubled 
with variations of the driving belt, as is the case when the spindle 
rises and falls. Another noticeable feature is an improved fence 
with sliding plate to work at any angle, and which can be turned 
over clean out of the way for cross cutting, the driving gear being 
also arranged that it is below the level of the table. The saw 
spindle also carries a cutter block for tongueing, rebating, grooving, 
&c., and a boring attachment with an adjustable sliding tabie can 
in addition be applied to the end of the spindle, so that the bench 
is available for a variety of wood-cutting operations, and it is 
altogether a very handy, compact machine. 

On Saturday last the members of the Manchester Geological 
Society made an excursion to Dalesgate, Todmorden, to examine 
the millstone grit and lower coal measures which are well repre- 
sented there, Mr. Robert Law, F.G.S., acting as guide. Attention 
was first drawn to the great anticlinal fault which ranges through 
Todmorden, and the effect of which is so plainly visible in the 
physical features of the landscape. Dalesgate is one of the many 
picturesque valleys carved out of the millstone grit and lower coal 
measure rocks in the neighbourhood of Todmorden. Its scarped 
sides ex good sections of the millstone grits, of which the third 
grit is he shot one exposed in Dalesgate, and which, owing to 
faults cutting across the valley, is brought up again and in. 
The hard silicious sandstone bed, known locally as ‘‘ Calliard,” and 
much used for road metal, was also seen in fine section ; and passing 
over the second grit, the newer beds of the first grit or rough rock 
were examined. A good section was also — of one of the 
thin seams of coal which occur in this grit, called the ‘‘ Sand-rock 
coal,” which rests on a thick bed of fireclay, and has a roof of 
sandstone rock. The Mountain Mine seams of coal in the lower 
coal measures were next visited in the upper part of the valley, 
and after the pte had collected a number of well-preserved speci- 
mens of fossil plants found in the coal beds which occur in the 
seams of the Mountain Mine, a very interesting excursion was 
brought to an end. 

The Manchester Ship Canal preference shares have not been 
received with any favour on the London Stock Exchange; but as 
this portion of the capital was guaranteed, the financial position of 
the undertaking has not been so far materially etiattel, ond the 
capital required to commence the works has been raised within the 
period stipulated by the Act of Parliament. The commencement 
of actual operations for the construction of the canal will, it may 
be presumed, very shortly be the next step. 

e condition of the coal trade remains without material change ; 
for all descriptions of fuel the demand is excessively dull, and not- 
withstanding that pits are not working more than three to four 
days a week, all classes of round coal are a pie pes drug 
in the market. Current quoted prices are nominally without 
change, but the actual selling prices are very irregular, sellers 
being willing to accept almost any figure to effect temporary sales 
to clear away stocks. Contracts for gas coal are now Seing given 
are being placed on the basis of last 
year’s prices, but here and there the tendency is to give way 
slightly. Engine classes of fuel are only in moderate demand, 
and the present very restricted production of slack is generally 
ample to meet requirements. 

There has been a moderate business doing for shipment, but only 
at very low figures, not averaging more than 6s. 6d. to 6s. 9d. for 
ordinary steam coal delivered at the high level, Liverpool, or the 
Garston Docks. 

Barrow.—A rumour is current this week about great changes in 
the ownership and guiding spirit of one of our large shipbuilding 
and engineering establishments. Some eminent names are men- 
tioned, but I have heard nothing definite, reliable, or official. The 
shipbuilding trade remains extremely quiet, and very little work 
is in the hands of local builders, who are consequently only 
employing a limited number of hands. The few orders which are 
offering are at extremely low prices, and are keenly competed for. 
In the engineering department no new work of moment has 
lately come to hand, but marine shops are beginning to be 
more busy, although in the general department there is very 
little doing. In the pig iron trade there is a fairly active state of 
things, but the demand is not so spirited as it has been, and makers 
are seeking for orders, being already very fully sold forward. 
Prices show ne change, and last week’s rates can be quoted. 
Stocks of iron have been further reduced by the sale of some very 
heavy parcels which have been bought fcr speculative purposes. 
There is not much more iron in stock at present than will 
represent a month’s production. The steel trade is very briskly 
employed, and particularly is this the case so far as rails 
are concerned. The demand for rails is simply extraordinary, and 
as makers are so well sold forward, they are net booking many new 
contracts. It would naturally be expected, under these conditions, 
that prices would advance, but this is not the case. The prices 
makers have lately been quoting are firmly held, but there is no 
indication of any advance, and as makers are not for the moment 
dependent on new orders, they are waiting till they can secure 
them at fuller prices. There is not much doing in other branches 
of the steel trade. The mills are kept fairly, but not quite regu- 
larly, employed on bars, billets, plates, and angles. Merchant 
steel is in limited request. Finished iron is very quiet, and there 
are indications that with the increased uses to which steel is now 
put hopes of any revival in the finished iron trade cannot be enter- 
tained with any degree of sanguinity. Iron ore is firm and in 


out, and in most cases the 





ment of the year, and this decrease has been going on steadily for 
several months past. On the other hand, the reports from the 
leading engineering concerns in the district are still mostly to the 
effect that employers are in no really better position ; some of 
them may be rather busier, but work can still only be got at 
excessively low prices. 
Another unsuccessful effort has been made to bring about a 
settlement of the dispute in the Bolton engineering trade. 
similar proposal to submit the dispute to arbitration as that which 
was put forward in May last has been made this week, but has 
again been rejected by the men, and this obstinate refusal of the 
men to proceed to arbitration is felt to be the signal for the con- 
tinuance of the struggle until one side or the other is forced into 
submission. The strike committee is still well supplied with funds 
for carrying on the struggle, and the financial statement issued 
for the tenth week of the dispute shows a balance in hand of £720. 
In the appeal issued with this statement for continued <n 
the strike committee, of course, lay all the blame on the employers 
because they have refused the proposals put forward by the men 
as a basis of settlement, and from their attitude they are c 
with wishing to add insult to injury. The ap adds that the 
employers had attempted to fulfil their boast that they could fill 
the places of the men on strike by Lancashire men alone, but the 


committee were happy to say that up to the present the efforts in 
ved to bea failure. A very bitter tone per- 
through, and it is scarcely conceived in the 


this direction had 
vaded the appeal 





d, so far as best descriptions are concerned, for which 
the quotation is lls. 6d. per ton, but inferior qualities do not enjoy 
a good market. Coal and coke steady. Shipping fairly employed. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

IN the lighter industries of cutlery and plated wares there is no 
change for the better. Further orders for railway material, gun 
forgings, and machine work have been received. The gun forgings 
are exclusively for the British Government. 

The article in THE ENGINEER of last week headed “ Effect of 
Recent Experiments on our Shot and Armour” has been much 
talked about here. Your references to Messrs. Hadfield’s progress 
in projectiles caused me to make inquiry as to what the 
Government are really doing. I am told that the authorities 
have stopped Woolwich making steel armour-piercing projectiles ; 
but they still are making enormous quantities of steel shrapnel 
shells, which were originally, and—it is contended here—ought to 
be made in Sheffield. After a long period Sheffield only gets 
sample orders for these shrapnel, and very few orders for armour- 
piercing shells, whilst the French Government have recently placed 
orders for 12,000 tons with French shell makers, and Russia has 
also ordered 9000 tons of steel armour-piercing projectiles, which are 
expected to be in stock by the end of the year. England, on the 
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other hand, has not 500 tons of armour-piercing projectiles. The 
question asked here is, Why do not the Government encourage 
English makers as do France and Russia! These are not articles 
which can be supplied quickly, and in the event of war we should 
be nowhere without them. 

On Tuesday next the Cutlers’ Company hold their annual meet- 
ing for the election of Master-Cutler. Their choice will fall upon 
Mr. James Dixon, a member of the famous silver and electro- 
age firm of Messrs. James Dixon and Sons, Cornish-place. 

r. Dixon becomes Master-Cutler-Elect, the present master—Mr. 
G. F. Lockwood—holding office till the morning of the Cutlers’ 
Feast—the first Thursday in September—when Mr. Dixon is 
formally installed. 

Mr. Alexander Wilson, managing director of Messrs. Charles 
Cammell and Co., Cyclops Steel and Ironworks, Sheffield, has 
been appointed a director of the Cleator and Workington Junction 
Railway, in the room of Mr. J. C. Valentine, ex-M.P. for Cocker- 
mouth. Mr. Valentine’s resignation is stated to be due to business 
ye with the branch establishment of the Moss Bay Iron 
and Steel Works in America. The Cyclops Company has a large 
establishment—the Derwent Iron and Steel Works—at Workington, 
aad it is no doubt owing to Mr. Wilson’s association with that 
concern, as well as the generous interest he has taken in the affairs 
of the town, that he has been called to the important post. 

An interesting and unusually frank reply was made in the House 
of Commons on Thursday night. Interrogated as to the tenders 
for 3000 tons of 18in. and other steel-faced armour plates for the 
Trafalgar and the Nile, the Secretary for the Admiralty said “they 
were dealt with together, and were invited from the two firms who 
alone in England had plant capable of manufacturing plates of the 
thickness and weight required.” He then went on to say that the 
tenders received were one from Messrs. Charles Cammell and Co., 
at prices ranging from £95 5s. to £98 5s. per ton, according to 
size, and one from John Brown and Co., at £95 and £98. The 
order was divided between the two firms, so as to ensure delivery 
at the required times. The terms are considerably higher than the 
old iron armour, and the Ellis and Wilson plates are, it will be 
noted, practically the same price. 

Steel-making at Woolwich continues to excite interest here. 
Twelve months ago Mr. C. Stuart Wortley, M.P., noted in the 
Times what seemed to indicate that the manufacturing department 
at Woolwich were manipulating masses of steel in excess of what 
they had pledged themselves to limit their operations. He at once 
wrote to Mr. Woodall, who was then Surveyor-General of the 
Ordnance in Mr. Gladstone’s Government. Mr. Woodall replied 
that in the Times report the steel ingot should have been 8 tons 
instead of 68 tons in weight. Mr. Woodall added, “ You may 
rest assured that nothing has been done in deviation from 
the understanding arrived at in 1884, or contrary to the 
explanations which have from time to time been given to 
yourself and Mr. Mundella on the subject.” The subject 
has again been re-opened by Mr. Wortley, who has written 
to Mr. Stanhope enclosing an extract from one from Sir William 
Leng, dealing with the subject of steel making at Woolwich and 
the contracts given to Sheffield. Mr. Stanhope states that at 
the present time contracts for three-fourths of the steel used in 
the gun factory are given to the trade, and since the date of Sir 
William Leng’s letter—July 20th, 1887—tenders for about £50,000 
worth of steel forgings have been sent to Sheffield. Mr. Stanho: 
adds, ‘‘It is manifestly not desirable to abandon entirely the 
making of steel at Woolwich, since an emergency might arise when 
the power to do that would be of great importance. But as large 
orders are given to the trade as can be done consistently with the 
retention of a certain power of production in our own hands, as a 
precaution against possible contingencies.” 

It was announced a few days ago that the Dore and Chinley 
Railway, which was promoted under local auspices with the assent 
and assistance of the Midland Company, had been abandoned. I 
have been informed that this is not the case, and it was freely 
stated that arrangements were being made this week with every 
prospect of the financial difficulty being overcome. I now learn, 
however, on undeniable authority, that the requisite capital has 
not been obtained, and it was decided on Wednesday not to pro- 
ceed with the Bill this session. Its abandonment, though only for 
a year, is a source of local disappointment, as it would give Sheffield 
an alternative route to Manchester, and open up one of the most 
delightful parts of Derbyshire. Practically it would give Sheffield 
a new suburb. 

Penistone sustains its evil reputation. Within a short distance 
of Bullhouse, near Penistone, where the express went over the 
embankment with terrible results, an express fish train from 
Grimsby came to grief on the 21st. The train being unusually 
heavy, there was a pilot engine in front. Suddenly tke crank axle 
of the pilot engine sna , and the locomotive went down the 
embankment. Driver Heeley, of Sheffield, stuck to his engine 
and went down the slope with it. No one was injured, but serious 
damage was done to the rolling stock and permanent way. It is 
suspected that the crank axle gave way through a flaw which was not 
externally visible, precisely as was the case with the Manchester 
express engine wrecked at Bullhouse a little farther on. The 
Manchester, Sheffield, and Lincolnshire officials, with great 
promptitude, had the line cleared under the charge of Mr. Hamil- 
ton, their assistant superintendent of the line. 

The silver platers invited to emigrate to New York are still 
waiting confirmation of the offer made to them a fortnight ago. 
If the terms are adhered to, and something like permanent em- 
ployment can be given, there will be no lack of Sheffield artisans 
willing to try the States, for the plated and electro trades are very 
depressed. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


No improvement was noticeable at the Cleveland iron market 
held at Middlesbrough on Tuesday last, and indeed the tone was 
one of dulness and depression. Scarcely any business was trans- 
acted, either for prompt or forward delivery, and prices were 
slightly easier than at the previous market. Most of the merchants 
held out for last week’s rates—namely, 34s. 44d. per ton for No. 3 
g.m.b., and 33s. for forge ss but some sellers accepted 14d. 
per ton less for small lots. akers still adhere to 35s. for No. 3, and 
are not likely to lower their quotations so long as their order books 
continue fairly well filled. For delivery over the next three months 
merchants are willing to accept 34s. 6d. to 34s. 9d., but buyers do 
not come forward. 

Stevenson, Jaques, and Co.’s current quotations:—‘“ Acklam 
hematite,” mixed Nos., 45s. per ton ; “‘Acklam Yorkshire ” (Cleve- 
land), No. 3, 36s. per ton; ‘‘ Acklam basic,” 36s. per ton; refined 
iron, 48s. to 63s. per ton—net cash at furnaces. 

There is little or no speculation in warrants at present. The 
price offered is about 34s. 44d. per ton, but very few holders are 
willing to sell at that fi 

The quantity of pig iron in Messrs. Connal and Co.’s Middles- 
brough store is slowly decreasing. On Monday last there was a 
stock of 335,531 tons, or 373 tons less than a week previously. 

Shipments from Middlesbrough are somewhat slack for the time 
of year. Upto Saturday last only 50,015 tons had left the port. 
From the Ist to the 23rd of June 50,639 tons had been shipped. 
The consignments to Scotland have been much smaller than usual 
owing to the occurrence of holidays there ; but Germany, Belgium, 
and the United States are taking large quantities. 

Finished ironmakers report that specifications are coming to 
hand more freely, and that inquiries are somewhat more numerous 
than they were. But owing to the sharp competition for every 
—— little or no, profit is made. Prices remain as quoted last 
week. 

The event of the week at Newcastle has been the visit of the 
Institution of Naval Architects, under the presidency of Lord 
Ravensworth. The Institution was received by Mr. W. T. Doxford, 





President of the Council of the North-East Coast Institution of 
Engineers and Shipbuilders, and by the Mayor and Sheriff of New- 
castle. After some appropriate words of welcome from Mr. Dox- 
ford and from the Mayor, Mr. B. C. Browne, Lord Ravensworth 
gave a presidential address, in the course of which he dwelt 7 
the Newcastle Exhibition, and the great success which had 
attended that undertaking. He also gave a rough outline 
description of the Tyneside localities, and the industries con- 
oer therewith. He professed himself in favour of the 
principle of the Board of Admiralty contracting for their require- 
ments to a large extent, rather than being themselves manufac- 
turers. He then alluded to the continued heavy loss of life at sea, 
but considered that that was not in any — want of skill in the 
design and construction of modern ships. e first paper read was 
an important one, prepared jointly by Lord Armstrong and Mr. 


Josiah Vavasseur, on ‘‘The Application of Hydraulic Power to 


Naval Gunnery.” After discussion this was followed by a paper 
by Mr. F. C. Marshall on ‘‘ Recent Developments in Marine i- 
neering,” and then the whole ae adjourned to the Elswick 
Ordnance, Engineering, and Shipbuilding Works. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

BUsINEss has now been fully resumed after the holidays, but the 
pig iron market has been comparatively quiet this week. Reports 
rom the United States showed that the stocks of Scotch iron are 
increasing in New York to a larger extent than could have been 
anticipated. Recent arrivals of pigs there have gone partially into 
store, and this proves that the d d for i diate ption 
is not urgent. Notwithstanding this rather discouraging circum- 
stance, the warrant market has been fairly steady. Comparatively 
little iron has, however, changed hands. The past week's pig iron 
shipments were 7767 tons, as compared with 11,120 tons in the 
corresponding weck of 1886. One furnace has been damped down 
at Eglinton Ironworks, and there are now 82 in blast, against 85 
twelve months ago. 

The current values of makers’ pigs are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. f 48s. 6d.; No. 3, 43s. 6d.; Colt- 
ness, 54s. 6d. and 44s. 6d.; Langloan, 49s. 6d. and 45s, 6d. ; Summer- 
lee, 52s. 6d. and 43s.; Calder, 49s. and 42s. 6d.; Carnbroe, 44s. 
and 40s.; Clyde, 46s. 3d. and 41s. 3d.; Monkland, 43s. and 38s. 9d. ; 
Govan at Broomielaw, 43s. and 38s. 9d.; Shotts at Leith, 48s. 6d. 
and 45s. 6d.; Carron at Grangemouth, 52s. 6d. and 44s. ; Glengarnock 
at Ardrossan, 49s. and 41s. 6d.; Eglinton, 43s. and 38s. 9d.; Dal- 
mellington, 44s. and 40s. 6d. 

The week's arrivals of Cleveland pigs at Grangemouth were 
2810 tons against 5845 in the same week of 1886. 

Business is quiet in the malleable iron and steel trades, with no 
new feature to notice. 

The coal trade is a little more active this week, although the 
shipments are still below the average in amount. 

e strike among the shale miners continues in a number of 
districts, the men declining to submit to the reduction in their 
wages. In certain cases, the men have offered to meet the 
employers half-way ; but the circumstances of the oil companies are 
so unsatisfactory, owing to the low prices obtained for their 
products, that they are obliged to insist upon the full reduction. 

In several districts the coal miners have adopted the five hours 
day, with the object of restricting the output of coal and arresting 
the decline in prices and wages. 











WALES AND ADJOINING COUNTIES. 

(From our own Correspondent.) 

GREAT mov ts are d for Cardiff next week, when 
the Marquis of Bute is to arrive, and amongst the events will be 
the opening of the Roath Dock Extension. This and the Taff Vale 
Railway branch will have a marked effect in lessening future 
blocks. Another suggested undertaking, in which the Marquis 
may figure, is the weiring of the Taff—still, for Carditf, an unac- 
complished fact. 

The drought promises to bring forth a good crop of new schemes. 
The Corporation of Cardiff sent an inspector up to the Rhondda 
Valley, and found that the Rhondda River, as well as the Taff, 
were ~— open sewers, and that Cardiff was the catch pit! The 
upshot of this must be considerable engineering work, and syste- 
matic schemes for general sewerage. 

The drought, which has crippled most of the steel works, and 
was inning to affect the collieries, nearly brought about a serious 
state of things at Merthyr. A few days longer, and it is thought 
that a similar condition to that at Swansea would have prevailed. 
One of the reservoirs, the Noyadd, was empty ; the other nearly so. 
In this emergency the railways had notice to stop receiving supplies, 
and the works at Cyfarthfa must have fallen into the same condi- 
tion as those at Dowlais and Tredegar. The rainfall on Sunday and 
Tuesday has now given a depth of 25ft. in the Noyadd, and lft. 4in. 
in Dolygaer. This will save Cyfarthfa. But the imminence of 
danger and the losses which have accrued to the majority of steel 
works by the dry spring and summer, suggest that general action 
in the formation of reservoirs is imperative. In Tenby they are 
ae the drains with sea water, and doubtless Cardiff and Swan- 
sea will follow suit. 

The industries of Wales are in fair condition, but there is 
nothing particularly gratifying to record in connection with either 
—in fact, the grumblers have something to report in relation with 
each of them. Thus in the matter of coal the last two weeks have 
indicated a falling-off at Cardiff, and only a bare retention of an 
average at the other ports. Cardiff, which was expecting to see a 
total of 200,000 tons foreign weekly coal exports, barely reached 
150,000 tons last week. Newport coasting total was only 15,000 
tons and Swansea 26,000 tons. A few weeks of this may witness a 
backward movement in price. So far quotations are retained, and 
for best steam Cardiff offices still ask confidently 9s. 6d., Newport 
offices are i. 7s. 9d. to 8s,, Rhondda is offering for 8s. 3d.; 
small steam is selling generally for 5s., some little best quality at 
5s, 6d.; house coal in all quarters is slack, and may be expected to 
remain so for another month. Patent fuel is going off better, 
Swansea sent away close upon 5000 tons this week. 

In steel rails I cannot record much business doing, prices being 
too low for many to accept. In steel sleepers Tvolene has been 
up to the drought busily engaged on a large order, but Tredegar, 
in common with several works, has been blocked by the short 





water supply. Great preparations are being made at Treforest to 
re-start the steel works, and an early day has been named for the 
event. 

It is gratifying to see that whatever condition the steel works 
may be in, a steady purchase of foreign ore goes on. r, 
Dowlais, and Cyfarthfa are unusually large buyers. The 


named has been busy of late. Crawshay Brothers are making their 
works the first in utilisation. The last <= have gratified 
Robert Chambers, who always regretted that Welsh ironmasters 
covered the land with ——, tips. The present course is to use 
up all the ashes and spare lime in making mortar, which is becom- 
ing a large industry, engines, railway trucks, &c., being specially 
devoted to it, the mortar being sent to a wide radius. Cyfarthfa 
ag busy of late with steel bar, having almost a monopoly of 
make. 

The Swansea Exchange on Tuesday afforded a good deal to 
interest. Quotations were:—Swansea blast Bessemer iron, £2 &s., 
f.o.b.; Cwmavon, £2 8s.; Siemens’ tin-plate bars, £5 2s. 6d. ; 
a bars, £4 15s,; blooms, £4 5s,, delivered in district ; cash, 
ess 24. 

Tin-plates retain their figures, notwithstanding an evident 
effort to ‘‘bear” the market. It has been reported in Swan- 
sea and elsewhere that sales at a reduction from last week’s 
figures have been effected both at Birmingham and Liver- 
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pool, and cases are cited where some of the neediest locals 
ave sold at a corresponding ‘‘fall.” This, however, must 
be understood, there is no warranty for a falling market. Stocks 
are low, demand good, orders held large, and the effort to bring 
down prices is simply the action of — who wish to prevent a 
rise, but who in another week will gladly give current prices. The 
Exchange quotations are—non-coke tins, 13s. to 13s. 3d.; Bessemer, 
13s. 3d. to 13s. 6d.; Siemens, with coke coating, 13s. 9d. to 14s, 6d, ; 
charcoal ternes, 28in. by 20in. I.C., 26s. to 2/8, per double box; 
ee from 14s, 6d. to 18s. 6d. Block tin is £105, and firm at 
that. 

I was much interested this week at Merthyr Vale Colliery, where 
a blower has been tapped and brought to the surface, and for more 
than a week an immense quantity has been pouring out, which, lit 
at the top of the shaft, gives a glare all over the workings and the 
valley. The intention is to pass it into the gas retort and utilise it. 
The ‘‘Ocean” colliers have had a notification that wages are to 
remain as at present, Some grumbling has occurred, but this is 
unreasonable. 

In view of the forthcoming discussion in the House re shot firing, 
I may add to what has been previously stated in this column, that 
if the shot-firing clause be passed unmodified the labours of the 
Government Commission may be regarded as thrown away. The 
evidence of the most scientific experts will show the margin of 
danger, and it will be easy to define and keep it. 

Coalowners are raising the question again, and an important one, 
of railway rates. Coal is not half the price it used to be, yet 
railway rates remain, and Wales suffers in paying more than com- 

ting districts. This is telling on the London coal trade with 
Wales, which lately has shown a falling off. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


AGAIN there is some difficulty, under the circumstances, in pro- 
nouncing a general opinion on the state of the iron trade of Rhein- 
land-Westphalia, because some branches of it are in a different 
condition to others, but on the whole it may be said that a better 
tone prevails, Everywhere there is an endeavour being made to 
create conventions or sales syndicates, as the only means available 
in critical times of opposing the disastrous competition which would 
otherwise ensue ; and though all districts have not yet succeeded in 
concluding such, notably the Siegerland for pig iron, yet when they 
do exist, asin the Rheinland and Westphalian and Silesia, they have 
not only steadied, but in some cases given an advancing tendency 
to prices. There seems every chance of a sheet iron convention or 
a common sales bureau being concluded. The Silesian iron market 
isquiet. The foundries have made steady purchases, as they are at 

present well employed, and the rolling mills have work enough on 
en rounds and squares, girders, other section] irons, boiler 
plates, and sheets to keep them busy into the autumn, so the 
syndicate prices of M. 127°50 for bars and 135 to 140 up to 160 p.t. 
for plates are well maintained. The prospects for steel rails are 
also good, as tenders were shortly ago given out at Breslau, more 
railways in Silesia are projected, and the War-office is in the market 
for rails for military purposes. Forge pig iron is noted at M. 44 
and foundry at 48 to 50, and endeavours are being made to fix the 
former at 47,40 and the latter at 50 to 52 p.t. 

The demand for iron ores in the Rhenish-Westphalian districts 
has increased of late, and the prices of Siegerland sorts are main- 
tained —have advanced, indeed, a little—and if no eventuality 
intervenes, it is thought they will soon take a rise. On account of 
high river and sea freights, Spanish ores are dearer. Luxemburg 
ores cost as follows:—Grey minette, M. 1°80; yellow do., 2°40; 
red calcareous do., 3°20; red silician, 1°60 p.t. The minette has 
lately been in great request, especially for Belgium, which has 
received large parcels. In general the demand for crude iron has 
increased, but as concerns Spiegel, this is only the case for high quali- 
ties, as the lower or 10 to 12 p.c. manganese are still neglected by 
export buyers. The better demand for forge sorts is justly 
attributed to the formation of the sales syndicate, which has given 
an impulse to buyers of wrought iron. Siegerland forge, which 
came down in all too great a hurry, has regained its former price, 
and the demand is brisk again. There has of late also been a 
better demand for foundry sorts visible, and Bessemer and basic 
have maintained their prices. On the 22nd inst., the crude iron 
convention raised its selling base price M. 2p.t. ‘The last quota- 
tions were, before the rise, spiegel 10 to 12 p.c, Mn., M. 50 to 50°50 ; 
best forge sorts, 41 to 42 upto 43°50; foundry, three sorts, 49 to 55 ; 
basic, 41 to 42; Bessemer, 50 to 51; and Luxemburg forge, 26°40, 
to 27°20 p.t. The rolling mills and forges are all well employed, 
some exceptionally so, with bars and sectional iron. As a 
rise in price is pretty certainly looked for on the Ist 
August, when the syndicate begins its functions in full 
force, buyers are coming well forward. Iron is so rapidly 
superseding wood for building purposes that the business in girders 
is very active with firm prices, which are tending upwards. Plates 
are also in good request, which has justified the late rise of M. 5 
p-t. Sheets, again, in consequence of an improved demand latel 
and a rise in forge pig, have gone up a little, while all the mills 
are fully engaged. Prices are expected shortly to improve. Wire 
rods have maintained their nominal price, otherwise this branch is 
in the same ition as last week. At the last tendering at 
Breslau, 12,341 tons of steel rails (a) and 1223 tons of ditto for 
ints (4), were awarded as follows:—7850 tons of rails, a, to the 
énigs and Laura Hiitte at M. 116, and forbat 135 ; 4500 tons of rails, 


_a, Oberschlesische Eisenbahnbedarf Company at 116-15 free at works’ 


station. Cockerill and Co. offered at 117°85, Bolckow, Vaughan and 
Co. at 119, both free at Stettin duty paid. At the Rhenish-West- 
phalian works tendered at — fora rails from M. 107 to 120, and 
ford rails at 117 to 130p.t. Theaccepted pricesare M. 1 tol.15 higher 
than those of a tendering at the beginning of the year at the same 
place. The iron prices—base—are, merchant bars, M. 112 and 
occasionally higher; angles, 111 to 115; hoops, up to 115; steel 
billets, 110 to 122; boiler plates, 5 m.m. and upwards, 150; sheets, 
128 to 130; iron wire rods, 110; steel ditto, 108 to 110; drawn in 
iron or steel, 125 to 128; light rails, 110 p.t. The machine shops 
are busy, but in consequence of the dearer raw materials the prices 
may be said to be worse than before. The brass foundries are all 
now fully engaged, as last month brought a large influx of orders, 
some of which were from abroad, so that in many cases a higher 
price was attainable, and a further rise is sure to follow if the 
crude metals continue to advance. 5 ‘ 

The Belgian iron market has this week again continued firm, 
and as the raw material is much sought after, wrought iron prices 
have been very firmly maintained. In Luxemburg the whole out- 
put for the quarter has been contracted for. Foundry pig is scarce, 
so the prices are easily obtained. The machine shops are not well 
off for work, and it is considered in Belgium as a national disgrace 
that the first locomotive for China is to be made in America instead 
of in the former country. Industrial coal is in good demand. 

In France it has become clearer and clearer that measures must 
be taken to check the everlasting tendency to lowering prices, and 
conce: ents are on foot to bring about an equalisation 
of production to consumption. In fact a committee of ironmasters 
has already sent out circulars to this effect. Merchant bars are 
selling at 132°50f. to 135f., and girders at 122°50f. to 125f. p.t. In 
the Haute-Marne district Martin furnaces for making mild steel 
and others for the production of basic steel are about to be 
e 


There seems to be no end to the curious accidents which occur 
now-a-days in connection with modern industry. A smelting works 
in the Siegerland is ~~ to convey its slag over a bridge to a 
valley on the opposite side of the river Sieg, and in doing so a day 
or two ago, whilst on the bridge, the wagon full of hot cinder 
exploded, and the red hot shower very seriously injured a woman 
and her two daughters who were engaged bleaching clothes in the 
adjoining meadows below. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 16th. 

Tron and steel brokers who have just returned 
from the Interior report a generally depleted 
condition of stocks throughout the country. In 
the West the stocks of crude iron are light, on 
account of the continuation of the coke makers’ 
strike. The decrease in production amounts to 
150,000 tons per month, which, if continued long 
enough, will certainly exercise a marked influence 
on the iron trade. The reduction in anthracite 
output is no more than 10,000 tons per month, 
and in charcoal iron the reduction is only nominal. 
Several large industrial establishments west of 
Pennsylvania will compe be compelled to sus- 
pend operations, unless the Connellsville region 
can be started. A force of 500 policemen is in 
the region, and the workmen are threatened with 
eviction unless they yield. They propose to con- 
tinue opposition, and are gathering funds from 
friendly organisations for that purpose. The 
steel consuming establishments throughout the 
West, such as are engaged in making agricultural 
implements, tools, machinery, carriages and 
wagons, and boat makers, are ail buying liberally 
from Pennsylvania steel ers, and prices are 
firm under the steady demand which, to all 
appearances, will continue throughout the season. 
American Bessemer is selling at 18 dols, to 19 dols, 
at furnace; foreign, 20 dols, at tide-water. The 
rail makers are not booking many heavy orders, 
and are overrun with small orders for Fall de- 
livery. It it estimated that there are now con- 
tracts for nearly 1,000,000 tons of rails on the 
books of American makers, There are also 
engagements for between 60,000 and 70,000 tons 
of bridge iron. The blast furnaces are booking 
contracts at the rate of 200,000 tons per week. 
There is an impression among American iron and 
steel buyers that prices will harden, and those 
who have heavy engagements are purchasing 
ahead. Old rails are scarce, and advancing at 
all points, The American supply is almost ex- 
hausted. Trade combinations in iron and steel 

are exercising a conservative influence. 
The most favourable trade indication at present 
is the assured heavy crop of wheat, corn, and the 
quent abund of breadstuffs in American 
markets. The cotton crop will fall but little 
short of 7,000,000 bales; the corn product, 
1,600,000,000 bushels; the wheat product, 
480,000,000 bushels, All staple products will be 
abundant, and to all appearances there will be a 
ready and fitable market. These influences 
are stimulating demand, and leading the agricul- 
tural communities, as well as the mining and 
timber sections, to enlarge their purchases. The 
establishments supplying rail companies with 
material and appliances are booking extensive 
orders, and there are inquiries this week for very 
heavy se Sapam for freight, coal and lumber 
cars, besides passenger and baggage cars. The 
western car works have from three to five months’ 
work under contract, and the managers are 
covering these requirements in iron and steel 
lumber and hardware. The result of this is that 
the manufacturing industries of the States are in 

an ptionally fa ble condition, 














NEW COMPANIES. 
Pa. following companies have just been regis- 


Chatham, Rochester, and District Electric Lighting 
Company, Limited, 

This company was registered on the 15th inst., 
with a capital of £10,000, in £5 shares, to carry 
on in Chatham and neighbourhood the business 
of an electric lighting, motive power and supply, 
and telephone company. The subscribers are:— 


Shares. 

*H, Jasper, Chatham, flour factor .. .. 1 
*C. T, Smith, Chatham, wholesale draper 1 
W. Eveling, Chatham .... .. .. .. 1 
F. W , Chatham, miller 1 
G. Church, Chatham, dra 1 
1 


J. Taylor, Chatham, outfitter 3. 1) 220i)! 

*W. 7 Mackey, New Brompton, provision mer- 
The subscribers denoted by an asterisk are the 

first directors, 





Croydon and District Electric Lighting Company, 
Limited, 


This company was registered on the 18th inst., 
with a capital of £20,000, in £5 shares, to carry on 
at Croydon the business of an electric light, heat, 
and power company. The subscribers are:— 


*J. Stent, Thornton Heath.. .. 
J. Klein, M.A., Thornton Heath 


T. Floyd, C.E., 8, Victoria 
*R. J. Hinto 
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H. Johnson, 1, St. Swithin’s-lane, electrician .. 


The number of directors is not to be less than 
three, nor more than seven; qualification, 20 
shares; the first are the subscribers denoted by 
an asterisk; minimum remuneration, £100 per 
annum, 





L. W. Leeds’ Patent Floor-warming Stove Com- 
pany, Limited, 

This company f gre ares to adopt an agreement 
for securing and working patents known as the 
Leeds floor-warming gas stoves, together with 
the benefit of all provisional or other protections 
for the same, and also all future improvements or 
modifications thereof made between L. W. Leeds 
and the company. It was registered on the 15th 
inst., with a capital of £75,000, in £1 shares, the 
following being the first subscribers :— 


J. B. Fryer, Buckhurst Hill, secretary .. 

A. P. Jones, South Hampstead, clerk .. .. .. 
© F. Gardner, 1, Worship-street, manager of a 
CP is BE Ee OR Bs RG 
E. Johnson, 12, Brompton-square, consulting 
Ye A a TE a ee ee eee 
P. 8. Justice, 55 and 56, Chancery-lane, metal 
L. W. Lewis, 38, Old Jewry, heating and venti- 
— Lee, POP ek ae ee 
E. H. ey, Leicester House, Gipsy Hill.. .. 
The number of directors shall not be less than 
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three, nor more than seven; and the following 
shall be the first, viz., Charles Frederick Gardner, 
Edward Johnson, Philip 8. Justice, and Lewis 
Walker Leeds. As remuneration for his services, 
each director shall be paid out of the funds of the 
company the sum of £100 per annum, and such 
additional sum, after the payment of 16 per cent. 
dividend to the shareholders, as the shareholders 
in general meeting may determine. 





Myers’ Patent Box and Barrel Machinery Com- 
pany, Limited, 

This company proposes to take over the manu- 
factory and business carried on by Messrs. L. 
Lumley and Co., at the Invicta Works, Bow 
Common-lane, E. It was registered on the 14th 
inst., with a capital of £120,000, in £1 shares, 
The subscribers are :— " 
G. H. Ingleton, 7, Scarsdale-villas, Kensington, 

GNI. cnc. © 0s. 00. de. 00 Sie0) be 
A. Buckley, 361, Holloway-road, N. 

F. Baker, Braintree, Essex, 
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E. Finckenstadt, Waltham Cross, Herts ™ 
F. G. Walford, 158a, Shakespeare-road, Herne 

OU Serra rere 
W. 8. vapeene, 47, Twyford-street, Caledonian- 

9, Alconbury-road, Upper Clapton, 
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The number of directors is not to be less than 
four, nor more than seven; qualification, £500 
of share capital; the first are Messrs. J. Cross 


field, Warrington; R. H. Randall, Barratt’s 
aang ¢ and Bottling Company, Limited; A. A. 
Davis, 11, Queen Victoria-street; M. Lumley, 1, 


ps E.C.; and Charles Peto Bennett, 
of 27, Lom -street, The company in general 
meeting will determine remuneration, 





Patent Stopper, Box, and Stamp Company 
Limited, 

This company was registered on the 15th inst., 
with a capital of £25,000 10s., divided into 839 
preference shares of £7 10s. each, and 4677 
ordinary shares of £4 each, to take over the busi- 
ness of the Patent Stopper Company, Limited. 
The subscribers are: — 

Ordinary 
Shares. 
C. Murray Smith, 11, Grafton-street, Bond- 

IN oe ok ke ee on ak, ne 86 
Forster Graham, 16, G enor-street, d t 
*Hy. Brown, 7, Westminster-chambers, char- 

tered accountant .. .. .. .. a ae 
C. H. Brown, 7, Westminster-chambers, char- 
et a a ET Ce =. 

. H. Brown, ronworks, mi 
W. Graham, 39, Gener A rtm ams ae 
as pana Oxford and Cambridge Club, Pall 





et 


° 1 
The number of directors is not to be less than 
three, nor more than five; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk ; remuneration, £250 per annum. 





Perfume Automatic Supply Company, Limited. 


This company was registered on the 16th inst., 
with a capital of £35,000, in £1 shares, to acquire 
tent — ae with any appliance 
or supplying perfumery, &c., by means of a coin 

placed therein The subscribers are :— 
Shares. 


J. Yates, 4, Surrey-square, accountant... .. .. 
F. W. bn pre 95, Boyson-road, Camberwell, 
rt. a P Ser 2 ae 
T. F. Ward, 28, Shillington-street, Clapham Junc- 
tion, secretary toacompany.. .. .. .. .. 
J. Day, 14, Moreland-street, Finsbury Park.. 
A. Forster, 149, Bethnal Green-road, clerk .. .. 
J. R. Smith, 77, Lowfield-road, West Hampstead, 
ey eae ee 
R. Willcox, 172, Blackfriars-road, manufacturer. . 1 
The subscribers appoint the first directors, and 
act ad interim; remuneration, £100 per annum 
to the chairman, and £50 per annum to each 
ordinary director. 
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THE CORROSION OF LEAD PIPES 
BUILT UP IN WALLS OR LAID 
UNDERGROUND.! 


Dr. G. VON KNORRE— Gesundheits-Ingenieur, 1887, 
ote ymtiena that during the past year he has 
d many opportunities of examining specimens 
of lead pipes which have been corroded in walls, 
owing to the action of the mortar or cement, or 
in the soil. The behaviour of the lead exposed 
to the influence of the air, water, lime-water 
&c., is briefly discussed. In damp air a bright, 
ee eae surface of lead becomes speedil 
coa with a thin scale of grey oxide, whic 
adheres closely to the metal and prevents further 
oxidation. At ordinary temperatures, in dry 
air and in enclosed vessels specially protected 
from moisture by the presence of pe acid 
or calcined chloride of calcium, lead undergoes no 
change; lead, however, in a fine state of sub- 
division, is speedily converted into protoxide. 
Water that has been boiled and which is free 
from oxygen, if air is excluded, does not dissolve 
Shaken up with lead in the presence of 
air, water even in two hours takes up about 4, per 
cent, of the metal. Even a corroded surface is 
thus attacked, and when the metal is alternately 
exposed to the influence of air and water the 
action is more — All waters do not dissolve 
lead with equal freedom, and the presence of 
small quantities of carbonic acid and of certain 
bicarbonates retards the action, while chlorides, 
nitrates, and decomposing organic substances 
intensify it. The experiments of Pattison Muir 
bearing on this subject are specially quoted, as 
sre also the results recently obtained by Lunge 
and Venator. Besnou had found that lime-water 
— attacked lead; and the author, who 
s made a careful investigation of the influence 
of lime-water on lead, states that if air is ex- 
cluded, bright lead shavings remain unaltered in 
the liquid, but that on the admission of air the 
metal is at once vigorously attacked. If lead is 
exposed to the action of lime-putty, lime-water, 
or lime-mortar, air being also present, a pale 
yellow deposit of oxide of lead x coal visible, 
even in the course of a day or two; the part of the 
lead nearest to the surface of the putty, the 
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lime-water, or the mortar being the most freely 
attacked, because it is there that the air has 
most ready access. The chemical reaction is a 
very simple one: the hydrated oxide of lead, 
formed in the presence of oxygen and moisture, 
is dissolved in the lime-water and partially preci- 
pitated as yellow oxide, free from water—it being 
a well-known fact that under certain conditions 
the yellow anhydrous oxide of lead is set free 
from solutions of oxide of lead in the mee of 
caustic alkalies, or lime-water, as yellow or red 
crystals, forming a red powder. Such a precipi- 
tate of oxide of lead might be formed upon lead 
pipe in mortar or cement containing caustic lime, 
in the pomee of air and moisture. Two speci- 
mens of corroded lead pipe proved on analysis to 
contain in the corroded parts 99°05 and 99°37 per 
cent. of oxide of lead. The mortar in which the 
latter sample was embedded was extremely alka- 
line when tested with litmus paper, and contained 
a considerable quantity of caustic lime. In cer- 
tain specimens of corroded pipes forwarded to 
the author from the Berlin Waterworks, the part 
of the lead attacked was white, and not yellow, 
and it was proved that when caustic lime is not 

resent the hydrated oxide may be decomposed 
a the carbonic acid gas contained in the 
atmosphere, in which case a white basic 
carbonate of lead takes the place of the yellow 
oxide. Some analyses are given which show 
that these corroded pipes had been thus attacked, 
but that varying amounts of sulphuric acid, nitric 
acid, and chlorides, were also present. The author 
states that these latter ingredients appear to him 
to play an important part in the corrosive action, 
for, on the analogy of the old plan of manufac- 
turing white | with small quantities of acetic 
acid in dung heaps, in which process the acetic 
acid only as a carrier, the first formed 
acetate of lead being at once converted into car- 
bonate of lead by the carbonic acid evolved, it 
can readily be seen that nitric acid would play a 
similar part. Indeed, both the nitrates and 
chlorides are known to act just as well as carriers 
as the acetates riage | a in white-lead 
making. In impure soils, rich in decaying organic 
matters, lead would be speedily attacked were it 
not for the absence of oxygen. 

In a discussion on the paper, it was pointed out 
by Mr. Oesten that though lead may be thus 
readily attacked, the whole of the necessary con- 
ditions are rarely united, as out of 20, lead 
house-connections in the city of Berlin, he had 
only, after careful search, extending over a period 
of twelve months, found eight instances of 
corroded lead-piping. 








SoutH KEnsincton MusgeuM.—Visitors during 
the week ending 23rd July, 1887:—On Monday, 
Tuesday, and Saturday, free, from 10 a.m. to 
10 p.m.: Museum, 6696; mercantile marine, 
Indian section, and other collections, 3387. 
Wednesday, Thursday, and Friday, admission 
6d., from 10 a.m. to 6 p.m.: Museum, 1057. 
Mercantile marine, Indian section, and other 
collections, free, 2734. Total, 13,874. Average 
of corresponding week in former years, 16,529, 
Total from the opening of the Museum, 
25,749, 285. 


GLascow INTERNATIONAL EXHIBITION.—At a 
special meeting of the executive council of this 
undertaking, held in Glasgow on the 13th inst., 
the recommendations of the building committee 
in regard to the contract for the erection of the 
main buildings of the Exhibition were considered. 
Altogether seventeen tenders had been sent in, 
and it was decided to give the contract to Messrs. 
William Shaw and Son, builders, 44, Wallace- 
street, Glasgow, their offer being the lowest. 
The area to be covered by the buildings will be 
fully 10} acres in extent, or 3 acres more than 
that occupied by the Edinburgh Exhibition. 
Notwithstanding that the area covered by the 
buildings has been considerably increased from 
what was originally intended, the cost of erec- 
tion will be within the architect’s original esti- 
mate. The contract figure has not yet been 
made known, but the cost of the entire buildi 
has already been stated as limited to £30,000. 
Some time ago tenders were invited for the 
work of excavating the bed of the river Kelvin 
to render it deep enough for the exhibition of all 
kinds of small craft worked under steam or by 
hand, and a large number of offers have been 
received, the lowest of which is that by Messrs. 
A. and J. Fail, and which has consequently been 
accepted. 


A 28-kNoT HzRRESHOFF YACHT.—The Now 
Then is the name of a new steam yacht built by 
the Herreshoff Company for Mr. Norman L. 
Munro, of New York. The Now Then was de- 
signed by the famous blind designer, Herreshoff, 
at Bristol, R.I. She started from Newport the 
other day, and made the run from Newport 
to New York in 7:06:00. Coming through 
Hell Gate, according to the estimate of her de- 
signer, she flew along at the marvellous speed of 
28 miles an hour. All the Sound steamers going 
East were passed. The Now Then is 8lft. lo’ 
on the water-line, 85ft. over all, 10ft. beam, an: 
draws 3ft. 3in. of water. She has a flush deck of 
red cedar, with trimmings of red cherry. She 
has two masts, fore and aft, schooner rigged, a 
low pilot house, and a brass smokestack. Her 
bow is extremely long, sharp as a knife, and 
terminates in a pa, Hey per overhang. Her 
stern is her most peculi eature. It runs out- 
ward aft from the deck just like the bow of a 
ram, and the propeller is under the projecting 
met This projection is designed to prevent a 

eep immersion of the stern in running at a high 
rate of speed, and it works like a charm. The 
engines are of the triple expansion type, and 
the boilers can bear a pressure of 2501b. There 
is a comfortable cabin aft, and the yacht is fitted 
for extended cruising. Mr. Munro says the name 
occurred to him when she was building, and he 
casually remarked, ‘‘ Now, then, we shall do 
something.” He is ready to race any steam 
a in America, including the Stiletto, from 

ewport to Larchmont, and will give any of 
them 10 miles. He believes that his boat will 
beat the Stiletto, because she can maintain her 
= speed for a longer distance. Mr. Herres- 

off, her designer, and also the designer of the 
Stiletto, coineides with Mr; Munro in this view: 
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71604. VeLocipepes, W. Wright, Manchester.—17th 
May, 1887. (Received 2ist July, 1887. This - 
cation having been originally included in No. 7160 
dated 17th May, 1887, takes, under Patents Rule 23, 
that date.] 
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10,070. Carpinc Enotes, T. B. Kay, Manchester. 
10,071. Frrrines for Lames, W. B. Sayers and W. H. 
Sturge, Birmingham. 
10,072. Stone Breakinc Macuines, 8. Mason, 
iter. 


10,073. FIRE-EXTINGUISHING Apparatvs, J. B. Hannay, 
Ww. 
10,074. Empryinc Storprerep Borties, F. A. Walton, 
Birmingham. 


ig 
10,075. TUBE-winpiInc Macuinery, J. Heal, Halifax. 
10,076. Gia Mis, W. E. Heys.(F. Martinot, 
France.) 
10,077. Foorsatis, W. Sykes, Wakefield. 
10,078. Bicycies, &c. H. Shand, Newcastle. 
10,079. Easet Pros, J. E. Smith, Winchester. 
—_ Trousers Stretcuer, 8. H. Smith, Wolver- 


pton. 
10,081. Rise Spisnixa Macuines, R, Tatham, Man- 
chester. 
10,082. Fastenrne SappLe Panets, P. A. Martin, 
Birmi 


gham. 

10,083. Broocues, C. E. Soloman, Birmingham. 

10,084. BarreL Bune Spout, D, Cameron, Bristol. 

10,085. Decoratinc Porreky, C. Toft, Newcastlc- 
under-Lyme. 

10, _ Cup and Batu Joists for Gas, J. Dungey, 

mdon., 

10,087. Gas-BuRNING Macuines, T. Duncan and D. 
Mills, Heywood. 

10,088. Looms, J. Mason, Preston. 

10 poo Warerina Garpens, F. W. M. Bateman, 

ndon. 

10,090. Burrox-HOoLE Sewinc Macurves, J. K. Mac- 
— Singer Manufacturing Company, United 
States. 

10,091. Trawsmitrinc Sounps, H. J. Allison.—(S. L. 
Barriett, United States.) 

10,092. INsuLatinc Execrricat Conpuctors, R. W. 
Eddison.—{(J. Tatham, United States. 

10,093. Opraininc Pure ALumiNa from Bavxit, &c., 
C. J. Bayer, London. 

10,094. UmBreLias, J. Stephenson, London. 

10,095. Horsrsnogs, H. E. Newstead, London. 

10,096. Woopen Bunas, J. Helme, Troqueer, Kirkeud- 
brightshire. 

10,097. DentaL Encrxes, W. P. Thomson.—(W. A. 
Knowles, Uni tes. 

Nut Locks, W. P. Thompson.—({&. C. Rolls, 


10,099. Utitistnc Waste Propucts, M. W. Hydes, 
iverpool. 

10,100. Apvertistne Devices, T. W. Tetley, Liverpool. 

10,101. U-sHaPpep Mera Puiates, E. de Sauce, H. 
Kloss and L, Cohn, Liverpool. 

10,102, Suor Sewinc Macuineg, A. H. Reed.—(C. Good- 
year, jun., United States.) 

10,103. PaorocraPHic Cameras, T. J. Collins, Londor. 

10,104. Empossinc LeaTHEr, J. M. Baker, London. 

10,105. Paper Driers, A. A. Simonds, Londun. 

10,106. Picrure Hooks, W. M. Brinkerhoff, London. 

10,107. Ciipprinc Harr of Horses, G. F. Redfern.—(L. 
A. D. Hadmar, France.) 

10,108. Grape Wines, W. Wild, London. 

10,109. CoLLaPsIBLE VessELs, W. Cheshire, London. 

10,110. Automatic Supply Boxes, A. C. Savage, 


mdon. 
10,111. Furnrrvre Po.isn, C. Schachtel, London. 
10,112. Uritisine Propvucts of Heat, R. Haddan.—(T7. 
T. Prosser and H. Waller, jun., United States.) 


10,098. Nur 


Coxours, A. Gilliard, P. Monnet, and J. M. Cartier, 
London. 
— Heaps of Ratn-waTer Pipes, I. C. Wallas, 


ndon. 
10,115. ELecrric Switcues, W. E. Hunnex, London. 
10,116. Automatic DeLivery of Goops, &c., J. 8. 
Wallace, London. 
10,117. WaTERPROOF Bonnets and Hats, H. H. Lake. 
—(A. B. Floyd, United States, 
10,118. BorLer Tuses, J. D. Ellis, London. 
10,119. Removine Bitce Water from Suips, H. B, 
ke.—({A. Cook, United States.) 
10,120. Stream Encine Motors, H. H. Lake.—(E. S. 
Smith and R. V. Pierce, United States.) 
10,121. Unnarrine and Green SHavinea Hipes and 
SKINs, J. W. Vaughan, London. 
10,122. Atracninc Heets to Boots, H. H. Lake.—(C. 
S. Mersick, United States.) 
10,123. Facrrratisc KINDERGARTEN TeEacuiIne, T. 
Dougherty and G. H. Clarkson, London. 
10,124. Rerarvers for UmBretta Runners, W. H. 
harton, L. E., and D. P. Ladd, London. 
10,125, Reapinc Macurngs, N. Browne.—(&. K. Parker- 
son, New Zeala 
10,126. SicnaLiine, G. A. Scott, London. 
10,127. DesucpHuRISATION of GasEous Propucts, J. J. 
ood and A. G. Salamon, London. 
10,128. Biast Pires, H. Appleby, London. 
10,129. Rirtinc Smact-arMs, W. Lorenz, London. 
10,130, PREPARING ZINCOGRAPHIC PRINTING PiateEs, H. 
bs, London. 
10,181. Meters for Measurineo Evectricirty, G. Forbes, 


on. 
10,132. Sprrat Tuses, &c., H. L. Doulton and M. Mar- 
shall, London. 
10,183, AuTomaTiIc APPARATUS, C. Ingrey, London. 


20th July, 1887. 
me. Seats of Rartway Carr1Ges, G. and E. Woods, 


verpoo! 
—, Recoverine Tin, J. A. B. Bennett, King’s 


ea 
10,136. Soe for TRawt Heaps, W. D. Taylor and H. 
Challiner, Sheffield. 
10,137. Process of WaTerproorinc, T. F. Wiley, 


lord. 
10,138. JacK-IN-THE-Box Surprise Enve.ore, J. 


oung, 
10,139. ‘heos Soir Frames, J. Willis, Norwich. 
os Ralsine of Water, M. W. Household, Birming- 


10,141. Spinnine, &c., Woot, P. Wallace, Halifax. 

10,142. Hincrs for VENTILATORS, J. Mason, West 
Hartle: 

10,143, FicurED Fasric, A. Bonnem, London. 

10,144. Copperas, &c., 8S. Hallsworth and R. Bailes, 


10,145. Raistne, &c., Heavy Bopres, W. and F. Horn- 
b , Liverpool. 

10,146. Waxts, &c., J. Wilson, one. 

10,147. Sticks for Brooms, &c., W. P. Thompson.—(J. 
Gocht—H. and W. Pataky—Germany.) 

10,148. Automatic Recutator, G. Burgess, H. D. Lec 
ward, and J. Crompton, London. 

— —— for Domestic Purposss, T. R. Pim, 


10,150. HorsrsHogs, H. Ltidecke, London. 
10,151. Contrrvous Brake for Ratway Trains, R. BH. 


rton, London, 
10,152. TREATING COPPER Matt, J. Fleming, Glasgow. 
_— Catcrnine of SuLPHUROUS OrEs, J. Fleming, 


Ww. 
10,154, CHamBERs or Towers, J. Fleming, Glasgow. 
10,155. Borries, J. Coates and J. Darling, G! 





jlasgow. 
10, peed ENAMELLED Lerrers, R. W. and A. J, Willis, 
maors 


10,113. Propucrion upon Fisres and Fasrics of © 
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10,157. Transmitting and Receiving ELectricat 
StcNats, T. A. Garrett, London. 

— Gas Surrty to Enaines, A. Fehlen, London. 

10,1 — Sroprers of Botries, M. Kruk- 


10,100. M Pu G. G. M. Hardingham. 

en PI \. P. 

aa Grouvelle, Ary - 
,i61. RecreEaTionat Game, F. Howcroft, London. 

ieee Lerrer-curps, F. E. Blackmore, London. 

10, 163. ConpucTine a RECREATIONAL Gane, F. How- 


croft, London. 
a. Tanks and Cisterns, J, Davies and W. 8. Cod- 


101 163. Froatine Sacoon for Deep Sea, O. Pitts and 
W. E. K. Youlton, London. 
10,166. va ag et Cruciaies, &c., J. Imray.—(A. 


10,167. emaes Pam Frre-EscaPe, J. O. Spong, London, 

10,168. Generatise Carponic Acip Gas, W. H. 
Knowles. —(—— Phol, United ) 

1, Sream Generators, E. Charles and G. Babillot, 


jon. 

10,170. Sewme Macumves, R. W. Anderson, London. 

10,171. Pomrtme oe « Wolff, London. 

~~ = Briuagp TaBies, &c., A. A. Lateultre and 
Wright, London. 


t, 
10,178. Fext, A. Davidson, London. 
10,174. Pap for Horsesuots, F. 8. Mills, London. 
10,175. Rarpway Carriace Covpiines, T. Farmer and 


. Farmer, London. 
10,176, Gas Morors, E. J. London. 
a Saas at Denews &c., E. L. Mayer 


Liepmann, London. 
10,178. Pe Pens, &c., J. Hickisson and A. Mackintosh, 
10,179, LoaprsoGuxs, R. C. Christie, M. Gledhill, and 


J. 
s [Received 20th July, 1887. 
‘Antedated 29th June, 1887. Under International 
Convention. } 
10,181. SureicaL Knives, J. Schmitt, London. 
10,182. Serrmsc up ADVERTISEMENTS, A. E. Port and 
R. O. Ritchie, 
10,188. Srram ENcINEs, W. Clarke, J. B. Ferneaux, 
C. Dowsen, London. 
aa Somes Pumps, W. Clarke, J. B. Ferneaux, and 


2st July, 1887. 


10,185 Dress ImMPpROVERs, <* ~ = London. 
10,186. Bicycie, 8. J. Rose, W 
10,187. bee PicKERS IN ia. T. Burns and T. 


B ‘ord. 

10,188. 3 for VENETIAN Binns, J, Monks, Man- 
chester. 

10,189. Portaste Execrric Lamp, R. Bentham, 
Atherton. 

10,190. Pistons, C. Neville and A. H, Wallis, Basing- 
stoke. 

10,191. CoaL-BREAKING Apparatus, W. Pegge, Stoke- 

Trent. 


on- 
10,192. Rounpasovuts, J. Ho’ Manchester. 
10,193. Apparatus for Sate of Cicars, J. Parker, 


ull, 
10,194. Steeve Houpers for Dress, W. C. Alldridge, 
10,195. Dywamo-ELEcTRIC Macuives, J, P, Hall, Man- 
chester. 


10,196. Gas Meters, D. Orme, Manchester. 
10,197. Encravinc and MeEzzorinTine, os L. Mills, 
London. 


10,198. Hypravuiic Enoives, H. C. Bull and Co. and 
H. C. Bull, London. 

10,199. Execrric MeraLiurcical Processes, H. C. 
Bull H. C. Bull, on. 


10, 201. Exectric STORAGE Batteries, H. C. Bull and 
Co. and H. C. Bull, London 
10,202. Moror, H. C. Bull and Co. and H. C. Bull, 


on. 
10,203. Catcnsinc Oven, H. C. Bull and Co. and H. C. 
Bull, Lond: 


on. > 

10,204. Arm-nEatINe Stove, H. C. Bull and Co, and H. 
C. Bull, London. 

10,205. Seeeneremn, C. Bull and Co. and H. C. 


10,206. eenenamennes, Process, H. C. Bull and Co. 
and H.C. London. 
10,207. Stoprerisc Borr.es, T. Brooke and J. Brooke, 


Sheffield. 

10,208. Carrripce Extractors, C. H. Maleham, 
Sheffield. 

10,209. Stupivc Trivets, J. ~ London. 

10,210. Brake, A. Cooke, 

10, 211. Storrrxc MacuiNery, C3 J. Eyre, London. 

10,212. Bovere CaTuerer, J. "Mayer, ndon. 

10, 213. Catks of HorsesHogs, L. Scheib, London. 

10, 214. CoLourING APPARATUS to PRINTING MacHrygs, 


- M. Blac! 
10, 215. Copyixa Apparatvs, F. W. Zimer, London. 
10, 216. Reecvtatinec the Pressure of Liquips and 
Gases, G. Downing.—{F. Morin, L. van Effenterre, 
and P. Thiercelin, France.) 
10,217. Gatvasic Batrerres, J. Serson and J. O. 
Whi 


itten, London. 

10,218. Pepats for Harmoniums, &., A. J. Boult.— 
(s. J. Laughlin, Canada. 

10, _ Frovrixe in Revier upon Saeets of Mert, 
I. M . Newton, Manchester. 

10,220. Exvastic Stays, M. P. “de Jonge, Liverpool. 

10,221. VewTitatine Burtpres, &c., the / Acme Venti- 
iating and Heating Comp 

10,222. Ferric SULPHATE, 4 Hallsworth and R. 


Bailes, London. 
10,223. Marertat for Dyeixe, 8. Hallsworth and R. 
London. 


Bailes, 
10,224. Fioor Mats, A. J. Boult.—( W. Smith, Canada.) 
10,225. OvzRHEAD Locomotion, M. D. Rucker, London. 
10,226. Apparatus for Denorisa Time, &c., for 
VEHICLES, E. F. Gwynne, London. 
10,227. Removixne Desris from TRAM Ras, W. J. 
Cock, 





London. 
10,228. y ~~ gga Devices for VeLocirepes, W. 


on. 
10,229, rn Brusues, C. Klein, London. 
10,230. _— for Priytisc Macutnes, G. Brayshaw, 


10,231. a and Tipprxc AppaRatvs, P. 
Everitt, London. 

10,232. Detivery Apparatus, P. ao London. 

10, 238. Evecrric Vapour Batu, M. Maitland, London. 

10,234. Borers, W. Hornsby and F. J. Cribb, Gran- 


10,235. Secr-actixc Brake, A. J. Sendell, London. 
10,236. Erection of Watts of Concrete, &c., C. A. F. 


regson, London. 
10,287. Ss? FOLDING CUPBOARDS, L. F. Clasen, London. 
22nd July, 1887. 
10, = Meraturc Mounts for Bepsteaps, A. Heath, 
as 239, VELOCIPEDES, C. K. Welch, London. 
10, 240. Fietp Macnets, L. Hanson, Halifax. 
10,241. Parent BortLe SToprer, 8. 8. Tomlin and H. 
C. Aldom, , Leigh. 
10,242. Wixpino Yarx, G. Clegg, J. Thomas, and W. 
10,248. Packie for Srorrinc-poxes, J. Boyd, Liver- 
pool 
10,244. Mawuracrure of Cement, J. 8. Rigby, Liver- 
10,245. Swrrcu-Back Raitways, W. Hallam, E. Birch, 
and J. Scott, Manchester. 
10,246. AERIAL Toy, E. H. Chesterton, Birmingham. 
10,247 Acovn. AccURATE Piacrso of Puoroorapus in ALBUMS, 
ven! 


10,248. ae Buixps i ERS E. L. Millerand 
A. T. Foot, Bishopston. 





10,249. ae tone Saween 5 T. Duncan, Droylsden. 


10,250. Woop Screws, C. D. 


gy United States. 
10,251. Prope.uine Smaui Boats, E. Chatham, 


» Rhosy- 
— ComBInaTION GLOVE, vg &c., A. Westwood, 
ion. 


10,253. Sicnau Lamps, J. L. Watkins, London. 
10,254. TemMPERATURE Reoutator, T. L. Callender, 


ull, 
10,255. Sprina Barances, G, Salter and J. Hughes, 
10,256. Steam Borers, G. Lowry and R. Wilby, 
ey. 
— Brusnes for CLeantne Borries, A. J. T. Wild, 
— PermMaNent Way Junctions, W. J. Ewing, 
1¢,259. Inpicatixe Tricks in Carp-pLayina, H. Jack- 
son, jon. 
10,260. Manuracture of Sauicyiic Esters, C. Kolbe, 
London. 
10,261. SHutTies for Looms, E. Dixon and H. Clayton, 
London. 
10,262. Avromaric Sprinxuine Devices, F. Moore, 


10,263, Surrt Currs, W. Pickard, London. 
10,264. Carrisce Rvs, E. T. Essex, London. 
— Propvucine Morive-power, G. Hannam, Lon- 


10,266. Cores for Castine Tupes, J. Wilks and E. 
Ma beck, " 

10,267. Jewe.ttery, W. H. Sheldon and G. Mason, 
Handsworth. 

os ~* aae Gas Kix, J. B. Payne and R. Davison, 


jon. 

10,269. InsuLatrxe of Prees, J. A. Breysse, London. 
10,270. Gas Stoves, P. G. van Wie, London. 

10,271. eames Hypravuic Lirts, A. C. Moffatt, 


10,272. Peenai Sais for Surps, J. A. Yatman, London. 
10,273. Sionat Apparatus, J. A. Yatman, London. 
10,274. Dress ms, J. A. Fayaud, London. 
er Fasteners for Secuninc Wire to STANDARDS, 


, London, 
10,276. eaeenenens of Sopium, &c.,C. Netto, capt. 
10,277. ‘ATION of SPINDLES, P., RB, 
J. —— Manchester, 

10,278. a E. C. F. Otto, London. 
10,279. Busties, G. McDonald, London. 
10,280. Cooxkrxa Urexsi1s, H. Fricker.—(2. M. Wanzer, 
10,281. Stoves, &c., Q. 8. Backus, London. 
10,282. ScoRE-MARKING Boarps, T. Campbell, London, 

23rd July, 1887. 
10,283. Openrnc Carriacegs, T. Main, Liv 
10,284. Watts, Buriprnes, Fioors, &c., J. Wilson, 

Liverpool. 

10,285. Seas Apparatus for Rotiers, J. 


Ww. 

10,286. Dryisc Rooms, L. J. Wing and J. Young, 
London. 

10,287. Execrric TeLepHones, F. King and W. P. 
Mendham, Bristol. 

10,288. IxcUBATORS, J. Gardner, Manchester. 

10,289. Warcues, W. Greenwood, York. 

10,290. Wririne Parer and Carbs, F. C. Lynde, Man- 
¢ 

ok PiLep Fapric Macutves, C. E. Bennett and 


a “Bouts for Doors, J. Rhodes, , Birmingham. 
293. Looms for Weavine, B. c. Sykes and G. 


Halifax. 
10,294. Compressine Tea, A. J. Slaney and R. Nelson, 
anchester. 


M. 


10,295. AMMONIA, C. Wigg, Liv. 


10,296. Fastentnos, H. Lindon, Little Sutton. 
10,297. F. B. Shaw, Huddersfield. 
10,298. Frost ORSESHOE, J. Christian, D. Durrant, 


and A. E. Jolley, London. 
10, “toe gaa LeaF-tuRNERS, W. H. Duncan, Coal- 


dale. 

10,300. Fastentnes for Packina-cases, 8. W. Suffield, 

10,301. Platine Presses, W. Heidenhain and H. Hoff- 
mMmanD. 

10,302. "APPLYING Bronze to Praistrep Matter, W. 

Manchester. 
—— Raitway, &c., Roiirye Stock, C. G. Owen, 
on. 

10,304. Gas Cooxiye, &c., Stoves, W. T. Crooke, 
London. 

10,305. Compressinc Sea-satt, E. H. Hutchinson, 
London. 

10,306. Compressinc Disinrectants, E. H. Hutchin- 
son. 2. 

10,307. — of Sopa, P. Bateson and M. C. Arn- 

Vv 
10,308. Toorn and Harr Brusues, E. V. and E. Goad, 
10,309. Generation of Gases for Disinrxctixa, J. 
ion. 

10,310. CISTERNS, A. G. Sutherland, Glasgow. 

10, 311. Cocxs, E. Haines, London. 

10,812. Gas Hawaras, R. H. and R. 8. Hughes, 

resnn 318. Sprixc Cups, G. H. Hill, 


10; 314. Bets, G. Lichtenfi 
10,315. 


SELF-CLOSING roa Th Gniiths and J. J. 
= Fuuse BR Rams to Sieerers, H. Law, Lon- 
. Hp ae Vatves for Steam Ewnorves, 
10,318. Drrvise Banps and Corps, J. E. Humphris, 
10319. Corvass Presses, T. E. Bergmann and A. 


10,320. ‘On Can, H. Fricker.—{R. M. Wanzer, Canada.) 
10, 321. FLexiBLe Pree Covuptinos, M. D. Legat, 


Lo 
10,322. spre Manoanese Ex.ecrropes, C. Gassner, 


jun. 
10, 323. eel Iron, J. A. Bourry, London. 
10, 324. PorTLanp Cement, W. Matthews, London. 
10, 325. Loaprno APPaRaTus for Guns, W. Anderson, 
25th July, 1887. 
10,326. UmBretias, W. Mi Manchester. 
10, =. PrRixtine Towtenny - Platt, Manchester. 
— 328. Gumaine, &c., Macusnes, the Allen Machine 


mpany, 
10,329. Treatment of Waste Actps, T. Bayley, Bir- 

mingham. 
10, poy KnitTrina pone omy G. F. Sturgess and W., E., 


10,331 5 oer .c-~ , Glasgow. 
. Sauttes, J. 
332. ETTERS, Ww. Wright and J. 


Protection of 
Plymouth. 
10,833. — Apmission, &c., of Stream, J. 


10,334. Ink Brusu, W. Freeman, Leicester. 
10,835. Suors and Suirrers, W. and A. Pickard, 


10,336. Swrrcn-Back and similar Raitways, F. B. 
Wel Manchester. 

10,337. Reaisterine Evectric and Fiur Merers, L. 

ul 

10,338. Sarety Buiastinc of Sots with a Sarety 
Buasrixo io Saeneene, J. Routledge, Ryhope Col- 
10,389," Srax *'Sramps for MARKING HeaRTH- “stones, T. 
Carter, 


Rochdale. 
10,340. SreaM Borrers, J. Baldwin, London. 
10,341. Union Jounts for Hose Pirss, J. Wolstenholme, 


10,342, Securrne the Bows of KeyLess WATCHES to 
their Penvants, A. R. W: London. 

10,343. Markers for Scortne SuHoorine, &c., W. 

10,344. ARTIFICIAL AERATED Waters, J. W. ‘uae, 
Barnsley. 


ili Woe"tadGs "rca, 38 reagod, 
RE ani mp VineoarR, J. F. 
Streatham. ‘ 


10,347. Motive-power Steam Enoines, T. McCarter 
and T. , Lon 


don. 
10,348. Sow1ne SExps, D. Henderson, London. 
10, 349. CunRyY-comB and Brusu, J. A. Walsall. 
10,350. — the Surerueatine of Stream, M. 


10,351. Braces, Garters, &c., W. Sachs, London. 
10,352. Bxravcane Tasies, W. P. Thompson.—(0. 
Walter, Germany.) - 


10,358. BaTaine Banzhoff, Germany. 
10,354. WaSHERS a "Rivas, J. R. ‘Fothergil ‘and ©. J. 
Seaman, London. 
10,355. TiLrrxa Casxs, J. Hill, London. 
— CoIN-LIBERATED Apparatus for Seviine, &c., 
G. Mumford and M. Belsham, London. 
10, aor Rerearixa Actions for PIANOFORTES, A. Seppe, 


— ‘Stars’ Davits for Lowerine Boats, J. Dunn, 


10,859. Conversion of Recrprocatinc Motion into 
Rorary Morton, J. C. Walker, London. 

10,360, Gas Motor Enarngs, J. Dougill, Manchester. 

10,361, VertiLation of Sewers, J. Phillips, London. 

10,362. — Jormt, J. Backhaus and .' Schitller, 


10,363. — Licut Fitrixes, G, Binswanger and 
H. J. Coates, London. 


10,364. SHUTTLE sosens Macurnes, J. Biithr, London. 

10, 365. Macutwery for Rouse Roaps, &c., T. and 
J. E. 8. Perkins, Peterborough. 

— Non-intoxicatine Beer Worts, A. Manbré, 

10,367. MEDICINAL ay E. Roberts, London. 

10, 368. Cases for Neepies, &c., G. L. Turney, on 

10, 369. Macuine Guns, C. F. Ww London. 

10, 370. Stups for Hotpinc Cravats, “a .» E. Hor- 
baczew! 


ski, London. 
10,871. INGREDIENTS for LigHTING Fires, E. F. Gwynne, 
London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


362,839. AppaRaTos FoR Puriryrxo Fitter Beps, 
J. W. Hyatt, Newark, N.J.—Filed October 21st, 
1 


886, 

Claim.—{(1) In a fil device, a hollow radial 
washer ae tached toe central hub, a shaft for 
rotating such hub, a stationary sleeve for introducing 
—— into pogo yet me —* holes in the under side 

valves sea’ Lag ge / 
holes and held thereto by | Springs, the a my Ae 
as herein set 


arranged an 
forth. (2) In a ‘filtering device, the outlet strainer 
pipes formed with rows of holes connected by grooves 








362.8 





PD 


























upon the surface of the pipe, and ha wire wound 

over said holes and grooves, with 
between the several coils of the wire, as and for the 
i set forth. (3) In a filtering device, the outlet 
pipes formed with rows of holes connected 


grooves u! the surface of the pipe, a screw- 
tered Semel enon the exterior of pipe, and a 
wire finer than the pitch of the thread w wound in the 

same and secured to the pipe, substantially as herein 
dowh and Genevthed (4) In a fil device, an 
outlet strainer having ita screen fi of a wire 
wound s Ba ons a ae support, the coils of 
the wire erga. we etre fr 
and the intenlon’ of the with 
an inlet or outlet for the fi cn: ! as herein 
set forth. 


362,934. Compinep Borer axp Reamer, J. P. Cham- 
pion, Phelps, N. ¥.—Filed September 29th, 1886. 
Claim.—The combination, with the reamer provided 
with head B, central passage C, circumferential 
grooves D, holes E, and screw-thread F, of the drill 


IFEX 
|; ie 












consisting of a flat shank with a bevelled point, said 
poe Fe twee up centrally into the passage and 
a Pin, =the a said passage, in a 
nonend on for the 
902,990. MARBLE meena Macuine, FH. B. Reihlé, 
and M. F. Hatcher, Philadelphia, Pa. — Filed 
August 24th 


hined 


anes Sno hevtaossil ms © sites for such 

an » oe bette tae 't and rotating there- 

with, and means to rotate said pone Nogaro pA 

cet. (8) A main driving sp with 
bevel gear at its lower end, a cu 


gear on shaft driven from the the 

Pinto, substantially as described. (4) The main 

riving Ba poy my a cutter oe oni ee ted to ra 
be neg po 








nt ot said 
on hry Cpe lg sola carriage 


903,008. Inszoron, Louis Siete, Philadelphia, Pa. 
Filed January 18th, 188 
Claim (1) In an injector aH steam nozzle, a 
mixing tu ef .. tube, an external body 


inclosing 
at its discharge en awith duplica elivery- 
at right angles to each other, and with a 
ug from one to the other of said open- 
at (2) In an injector containing a steam 
nozzle, a mixing tube, and a discharge tube, an 






Ors CHanee 


internal body inclosing and sustain: sai 
body puevided at its end with duplicate openings at 
right angles to each other, and wi 0 ping ble 
from one to the other of said bg Fo ree pe Sed at will, (3) , 
an injector or jet apparatus having a com! 
di tube, a reversible spindle having its two 
ends of different sizes. Bd The spindle J, having the 
central collar and rew thi in combination 


with a rigor support adapted t»periit the reversing 
of the Tintiis thine 
363,123. Cain cal ror Morticinc MacHiNxes, 
C. H. Douglas, Chicago, 1U,.—Filed March 26th, 1884, 
Claim. — An endless chain cutter for 
machines, sone & © 
and single links, each member of each link form’ 
tooth provided with a cutting edge at its outer Ag 
ward extremity, a throat or gullet beneath said 


Oo 











cutting edge, and an inwardly inclined back or me ned 
surface, the teeth of the double links bein 
with lateral ribs upon their external sides a‘ 
tion of the sides and back, said ribs projecting beyon 
the sides of the teeth, having plane surface of some 
width from the backs inward and extending from the 
cutting edge to the rear of the teeth, 
and for the purposes specified. 
363,126. Se.r-exciTiInc ALTERNATE CuRRENT ELEc- 
TRIC GENERATOR, J. » New Yort.—Filed 
July 3rd, 1886. 
Claim. (1) In an alternate current electric 
— =~ <n, wn the more ol mot 
e fie et col ing one term perma- 
nently eaneeted with one terminal of the armature 
coils, and a circuit controller connecting the remain- 


the remaining terminal of the 


the sce aragee of currents of a given polarity 
interrupting said connection during the generation of 


363126) 


ey 





1886, 
Claim.—(1) The main driving spindle, 
with a cutter carriage pivotted thereto, and thereby 





dented to rotate th ont wail wu 
carriage, Pager coeergene MA as described. (2) ‘i “outer 
toa 














ston 
main driving spindle so , as to rotate about the 








terminal of the field magnet coils, and a conn 
So a hi cc with one of the first-named 
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THE DRAINAGE OF FENS AND LOW LANDS 
BY STEAM POWER. 
By W. H. WHEELER, M. Inst. C.E. 
No. X. 
Lave Bank, Linco.ysuire. 

Tuis pumping station is for the drainage of a district 
known as the East Fen, forming part of the system of 
the Witham Drainage Trust. It was drained and 





brought into cultivation at the beginning of the present | 
century, the principal drain being fourteen miles in | 





was assumed by Sir John Hawkshaw that pumping 
power should be provided equivalent to lifting a con- 
tinuous rainfall of a quarter of an inch in twenty-four 
hours over the whole district. The machinery consists of 
two pairs of high-pressure condensing vertical and direct- 
acting steam engines of 240 aggregate nominal horse- 
power, of the A frame type. Two massive A frames span 
over either side of the pump well, and carry the crank- 
shaft, on which is fitted a om e mortice bevel fly-wheel. 
The cylinders, which are 30in. Senter by 30in. stroke, 
are placed outside either A frame, being carried on a 











\. 
. 


/ 
a, 


ENGINE AND PUMP, 


length, and discharging into Boston Haven through a 
sluice with three openings of 15ft. each, the outlet 
doors being self-acting. Owing to the subsidence of 
the peat in the fen, the drainage of this district became 
imperfect, and in wet seasons it was frequently flooded, 
the proprietors in several cases using scoop wheels driven 
by portable engines to lift the water off their land, the 
aggregate power of these engines amounting to 80-horse 
igh ; and it was decided to provide pumping-machinery 
or more effectually draining the lowest parts of the dis- 
trict. In 1867 the pumping-machinery was erected, the 
site being fixed at Lade Bank the pumps discharging into 

e main drain about nine miles tore the outfall sluice. 





The area of land which is pumped is 35,000 acres. The 
average lift is about 4ft., the extreme being 5ft.; and it 





LADE BANK. 


heavy base plate. Two small A frames fixed on the 
cylinder covers carry the parallel motion of a wrought 
iron grasshopper beam, one end of which is attached to 
the crosshead of the piston-rod, the other end being 
carried on a vibrating column. 

From this beam the air-pump and feed-pump are 
worked. The slide valves are worked by means of 
excentrics on the crank shaft, situate just inside the A 
frames. The arrangement of one of these engines is 
shown in the sketch, Fig. 9. The bevel mortice fly-wheel 
gears ony into a pinion on the pump spindle, which 
is suspended from a bracket, spanning across the 
engines, by means of an onion bolt bearing. ae this 
arrangement, not only can the fan be readily withdrawn, 
but the bolt allows of any necessary adjustment in the 





level of the fan. Steam is supplied by six Lancashire 
boilers 23ft. by 64ft., the furnaces being 5ft. long by 2$ft., 
the working pressure being 50 1b. to the inch, steam being 
cut off in the cylinder at quarter stroke. The base-plates 
of the engine are = supported by the brickwork, and 
rest on and are bolted to the cast iron cylinder, which forms 
the lining of the pump well. There is one pump well to 
each pair of engines. The pump case consists of a cast 
iron cylinder, 12ft. in diameter, 9ft. 6in. deep, open 
throughout its whole depth on the delivery side, and 
furnished with self-acting gates, 12ft. wide. In each well 
is a double-inlet Appold centrifugal pump. The fan is 
placed horizontally, and is 7ft. in diameter and 2ft. 43in. 
wide, the mouth of the lower suction pipe being 3ft. 6in. 
above the floor of the well, and 4ft. 6in. thes the surface 
of the water at the ordinary drainage level. The upper 
suction pipe curves over, the mouth being about lft. 6in. 
above the other. Each pair of engines and pump works 
independently, and is capable of lifting 350 tons of 
water a minute 5ft. high, being the largest amount in 
volume for one pump which had been erected at the time. 
The engines are placed in a brick building 34ft. by 46ft., 
and 18ft. high. The boiler house is 69ft. by 38ft. The 
chimney shaft is square, 90ft. high, and 4ft. 9in. inside at 
bottom. The foundations rest on a bed of Portland 
cement concrete. Across the main drain are two sluices, 
each 12ft. wide, having doors to shut against the water 
on the lower side, and a lock 70ft. long by 12ft. wide, for 
the barges which navigate the main drain. The surface 
area of the main drains between the pumping station and 
the outfall sluice is about 100 acres. e machinery, 
buildings, and lock were erected by Messrs. Eastons, 
Amos, and Anderson, under the direction of Sir John 
Hawkshaw, and cost £17,000. 

Taking the work done as 700 tons lifted 4ft. 6in. high 
per minute, this gives £80°37 as the cost per horse-power 
of water lifted. 

The following account of the working of these pumps, a 
few years after their erection, was given by Mr. E. Welsh, 
the engineer to the Commissioners—“ Trans.” Inst. C.E., 
vol. xxxiii.— 

Years ending March 3ist. 


1871. 1872. 
Weight of water discharged in tons... 13,564,190 18,296,130 
Average lift in inches... ... ...  ... 44°77 45°00 
Average revolutions made by engines 
eS Oe ee eae ee ee 36°02 38-20 
Sum of hours worked by both pumps 794-25 980°5 
Coals consumed during working hours 
MUN cae ty cae ak - ne 328-00 397 °25 
Engine oil used, gallons... ... ... 25°75 20°25 
Tallow used, Tomei... ones ose i ase 181° 135° 
Weatnnaeds Ta. is. nc. > dkslicde tes 135° 85° 
Wages paid first and second drivers 
i ea se eee 2 
LS ei Sema rete | oe, ae 1814 0 
Fireman, 20854 hours at 34d., and 
GUNN i As a a TSS 2913 0 


Taking the above account of work done and coals con- 
sumed, the horse-power of water lifted for both engines 
is equal to 72°52-horse power for 1871, and 79°17 for 
1872, the coals used equal to 11°37 lb. per horse-power of 
water lifted for the former year, and 11°461b. for the 
latter. This seems a very large consumption of coals for 
machinery of this class, but the correctness of the result 
is borne out by the quantity used by the engines and 
pumps for the North Sea Canal, in Holland, which are 
similar to these, and which are reported as using 11 Ib. 
per horse-power of water lifted. 

In 1875 there occurred a heavy flood in this district, 
the total quantity of rain registered for October and 
November was 9°49in. To co with this, both 
pumps were running continuously from November 14th 
to the 20th, after which one pump only was used. The 
two pumps were running for 177 hours, and one pump 
for 562, during which time 300 tons of coal were used. 

In the flood of 1876-77 the engines were running from 
December 27th to January 11th; the highest lift being 
5ft. 2in., the lowest 3ft. 3in., and the average during that 
period 4-20ft. 

For the three years ending 1881-83 the average work- 
ing charges were £1089, equal to 7°46d. per acre, taking 
the average lift at 4ft., equal to 1-86d. per acre per foot of 
lift. 


LITTLEPORT AND DowNHAM. 


This district consists of 28,000 acres of peaty fen land, 
situated in the South Level of the Bedford Level in the 
county of Norfolk. In addition to the fen land some of 
the adjacent higher land also discharges its water into 
the drains of this district, so that the total area drained 
is about 35,000 acres. There are fifty-three miles of main 
drains which collect and convey the water to the engines, and 
twenty-three miles of catchwater drains. The drain which 
leads direct to the engine has a 22ft. bottom with slopes of 
1}tol. There are two pumping stations seven miles apart; 
one on the Hundred Foot River and one on the Ten Mile 
River—part of the Ouse—near Hilgay. The drains com- 
municate with both, so that the water can flow to either 
station. The machinery at both stations consists of scoop 
wheels driven by beam engines, and was put up by the 
Butterley Company in 1830, under the direction of Mr. 
Glynn. 

The Hundred Foot Station—The scoop wheel at this 
station pumps into a tidal stream, and is now the largest 
in diameter that the author knows of. The wheel as 
originally constructed was 37ft. in diameter. It was sub- 
sequently altered to 41ft. 8in. diameter, with scoops 2ft. 8in. 
wide. This was removed and replaced by the present 
wheel, which has sixty scoops and a diameter of 50ft., 
with an internal spur wheel of 36ft. diameter, gear- 
ing into a pinion on the crank shaft. The scoops 
at the same time were widened and the radial length 
increased to 6ft. 6in. and width of 3ft. 4in. The start 
posts are of oak, 7in. by 4in., diminishing at the outer 
end to din. by 4in. The average dip of the scoops 
is 3ft. 3in.; the greatest, 5ft. 6in.; the average head, 
13ft. 9in., the maximum being 17ft. The scoops drop 
from the radial line at an angle of 42 deg., mH tangents 
to a circle 25ft. diameter. At average flood level they 
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enter the water at an angle of 3l1deg., and leave it at 
50deg. With the maximum dip of 5ft. Gin., they enter 
at 22deg., and at the maximum lift of 17ft. leave the 
water at 42deg. The wheel makes three revolutions a 
minute to 21 of the engine. This wheel has been very 
accurately hung on its bearings, the clearance on the 
delivery side between the wheel and the masonry at the 
sides and the bottom being only about $in. On the inlet 
side the walls diverge from the wheel, the idea being to 
allow the inflowing water to get freely to the wheel to 
feed it. It is questionable whether the effect of this, by 
diminishing the velocity with which the water approaches 
the wheel, does not do harm. When working to its full 
extent the wheel discharges 197 tons per minute. A 
movable breast struck to the radius of the wheel, with 
curved top, worked by a shaft, and gearing from the 
engine-house has been added to the original structure on 
the delivery side of the wheel. This can be raised at 
pleasure 8ft. above the masonry delivery cill, which is 
12ft. above the tips of the scoops. No portion of the 
floor is raised with the breast as at Podehole. This breast 
is so raised and lowered that its crest shall be below the 
level of the water in the outfall channel a depth equal to 
one-half the dip of the wheel, this proportion diminishing 
as it approaches towards the full height to which it can 
be rai At a trial made in 1872 by Mr. Mason Cooke, 
superintendent of the district, it was proved that the 
use of this movable breast added most materially to the 
efficiency of the wheel. A temporary weir was fixed 
across the outlet channel at a sufficient distance to allow 
the water to get well away from the wheel. The crest of 
this weir was 10ft. above the masonry delivery cill, or 
17ft. Sin. above the points of the scoops, equal to a high 
fiood level in the river. Steam during the trial was kept 
at a uniform pressure of 5b. in the boilers. The dip of 
the scoops was 3ft. 5in., and head 15ft. llin. With the 
movable breast down the engine was not able to raise the 
water orer the dam, but came to a standstill. The 
movable breast was then raised 4ft., when the engine 
made_10 revolutions a minute; when raised to 5ft. the 
number increased to 12; at 6ft., to 13; at 7ft., to 13}; 
and at 8ft., or 18ft. above the tops of the scoops, the engine 
made nearly 14 revolutions per minute,and discharged over 
the dam a stream of water 7ft. Gin. wide by 1ft.8in.deep. A 
vertical door is fixed on the inlet, which can be raised or 
lowered by gearing, but this is not used to regulate the in- 
flow of the water, and the wheel is not provided with any 
adjustable shuttle. The wheel takes up and discharges its 
water quietly and efficiently, and although necessarily a 
portion of the water is lifted above the level in the 
outlet channel, there is no dashing about of the water, 
but it leaves the scoops freely and in a solid mass. The 
wheel is driven by a condensing beam engine having 
cylinders 3ft. 6in. diameter and 8ft. stroke; the steam 

ressure in the boiler being now 201b., the pressure 

fore the recent alterations being 5lb. This engine was 
overhauled and refitted by Messrs. Watt and Co., of 
Birmingham, in 1881, and adapted to tne increased size 
of wheel. The old cast iron crank shaft was replaced 
with a wrought iron crank with 4ft. throw, a circular 
slide valve to work from the parallel motion was substi- 
tuted for the D valve, and an internal expansion valve 
added to cut off at from one-tenth to one-half of the 
stroke, as regulated by a hand wheel and screw. When 
pumping at an average level, the engine is well above its 
work, and advantage is taken of the expansion gear, the 
steam being frequently cut-off at from one-sixteenth to 
one-tenth of the stroke. Steam is generated in three 
Lancashire boilers, 24ft. long by 7ft. diameter, the safety 
valves of which are adjusted to blow off at 20lb. The 
enormous weight of this machinery compared to the 
work done may be judged from the following:—The 
wheel alone weighs 75 tons; the beam of the engine is 
3ft. 8in. deep, and weighs 15 tons; the fiy-wheel is 
25ft. diameter and weighs 30 tons. 

The improvements in the engine and wheel resulted in 
a very considerable saving of coals, the consumption for 
1881, before the improvements were made, being 1411 
tons for a running of 2988 hours, and an average dip of 
the scoops of 2°66ft. as against 691 tons for 1883 for 2288 
hours’ running, and an average dip of 3°30, or, after 
allowing for the difference in the number of hours’ run, 
this shows a clear saving of 369 tons of coals in one 
season, while the average extra head pumped against was 
increased 1°54ft., or an increase of work of 31 per cent. 
and a decrease of coals of 35 per cent. 

A series of trials were made by Messrs. Watt and Co., 
Birmingham, on January 13th, 1882, after the improve- 
ments to the engine and wheel had been completed by 
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100-FEET ENGINE. 


them. The following figures give the results of the last 
of these trials. The diagram, Fig. 9, is the mean of those 
taken for this trial :— 


Mean dipofscoop ... ... ... ... «. 4Oft. 
~Mean lift of scoop ... ... ... . 1479ft. 

Mean revolutions of engine re 

Mean revolutions of wheel ... 2°75ft. 


Mean velocity of water flowing down 
enginedrain ... ... ... ... ... ... 45°766ft. 
SE oe aE Pea re ... 137 -397ft. 
Quantity per minute... ... ... . 6288-11 cub. ft. 
Horse-power, gross indicated ... 224-05 





Horse-power, water lifted 176°158 
Ratio per cent. wae = 78°62 
Mean circumference of immersed portion 

of wheel ; 1445ft. 


Cubic contents of immersed portion, each 
revolution less space occupied by scoops 1782-11 cub. ft. 
Ditto ditto per minute ... ... ... ... 4900°80 cub. ft. 
From this it will be seen that the quantity delivered, as 
measured by the water passing down the drain, instead 
of being less than that due to the theoretical discharge as 
measured by the wheel, was about 21 per cent. greater. 
Messrs. Watt observe as regards this :—“ We took every 
care possible in getting at the true velocity. The drain 
—mean width, 28ft. 9in. by 4ft. 9in. deep—was new, and 
entirely cleared out and free from weeds or obstructions. 
We put three floats, which were regulated by tubes to sink 
from the surface to within a few inches of the bottom, one 
in the centre and one on each side ; they just projected out 
of the water and had a feather put into the top, so that 
there was the least possible obstruction from wind. All 
the floats practically went down the stream at the same 
pace, but if there was any difference the mean of the 
advance was taken. We have therefore every reasonable 
confidence that the number of cubic feet that passed 
down the drain is not far from being correct. As regards 
the allowance of 10 per cent. usually allowed for leakage, 
this is altogether in excess. The breadth of the ladles in 
the wheel is 40in., the clearance on each side is }in., the 
area therefore for leakage is only 24 per cent. upon the 
width of the ladle. Then the head which would cause any 
leakage is very small, being only that between the level of 
the water in one space between the ladles and the level in 
the next succeeding space; moreover, these ladles act 
something like a pocketed piston having grooves in it, and 
the general motion of the wheel and the upward current 
of the whole mass reduces this leakage to a minimum. 
In a broad wheel it is practically imperceptible. As 
regards the dip, we found by very careful inspection that 
the ladles are more full by at least lft. than is repre- 
sented by the mere dip, the fact being that the velocity 
imparted to the water by the outer diameter of the ladles 
combined with the gradual contraction of the drain to a 
line passing through the centre of the wheel increases 
the velocity of the water, the result being that the 
cavities between the ladles are filled almost to the inner 
lining, so that the quantity lifted in the Hundred Foot 
wheel would be represented by 5ft. depth in the ladles 
instead of 4ft. At Podehole, where the feeding sluice or 
shuttle is depressed owing to the great depth of water 
in the feeding channel, it allows enough water to 
with the velocity due to the head, so as actually to fill the 
ladles quite full. The calculated discharge of the wheel 
with 5ft. dip, and the other figures, as given, would then 
work out at 608923 cubic feet, or equal to 76 per cent. 
of efficiency, as against 6288°11 cubic feet and efficiency 
of 78°62 per cent. as measured in the drain. The discre- 
pancy between the power of the wheel to lift, and the 
quantity of water delivered in the feeding drain, are 
therefore reasonably consistent with each other.” If the 
work be taken as that measured by the wheel with the 
dip of 4ft., the efficiency would be only 61 per cent. 








ALFRED KRUPP AND HIS WORK AS A CAST 
STEEL MANUFACTURER. 
No. II. 

Tue year 1854 not only brought Alfred Krupp a son, 
Friedrich Alfred, the present owner and head of the firm, 
but also himself into greater notoriety, for up to 
this date he had only constructed 3 and 6-pounder cannons, 
purchased by Prussia, Austria, and Bavaria, but this 
year he made a 12-pounder jacketted cast steel gun for 
the Brunswick Government. This was the largest gun 
of the kind yet produced, from plans designed by Georg 
Orges, a Colonel of Artillery of the Brunswick army. This 
officer stood very high as a military authority at that 
time, and he gave his opinion after the trials in the 
following words :—“ I cannot maintain that this gun, cast 
out of Westphalian metal, at the establishment of Krupp, 
at Essen, performs better than those of the present make 
of bronze, but there can be no doubt that their introduc- 
tion into the German artillery as field, siege, and more 


especially for ships of war, will offer great advantages, at | bored 


the same time that it will serve to bring millions into 
circulation, to the advancement of the iron industry of 
the country, and make the latter independent of 
foreigners.” This was the first official expression of 
military opinion concerning Krupp’s manufacture, and as 
far as it goes is of particular interest. The gun itself 
was presented by Krupp to the Duke of Brunswick. 
This year in Krupp made a new display at the 
Munich Exhibition, consisting of a 6-pounder gun, 
two polished cuirasses buckled up into all sorts of 
contortions to show the extreme ductility of the 
metal, diamond steel, coach and locomotive springs, 
cast steel tires, rolls, forged musket barrels, &c. This 
exhibit called forth wonderment at the time of the 
advance German steel manufactures had made, and 
brought Krupp much praise from the Kings of Bavaria 
and Wurtemberg, besides a gold medal from the latter; 
and as a result of the trials of the 6-pounder gun in 
Austria, the Emperor presented Krupp in 1855 with a 
valuable gold casket set with diamonds. As a matter of 
course, Krupp oe an exhibit for the Paris Exposi- 
tion of 1855. He sent a block of cast steel this time 
weighing five tons, and engaged to cast one up to 12 tons if 
demanded. A commission of French officers was appointed 
to make trials of the 12-pounder shell gun sent, which 
resulted in his receiving the great gold medal; but that 
was not all, for in 1855 a series of exhaustive trials were 
ordered to be carried out at Vincennes, at which Krupp 
personally attended. Still, up to this date Krupp had not 
gathered in any great harvest for his labours, as far as his 
guns were concerned, but, on the other hand, the other 
articles of his manufacture brought in their full reward. 
The number of workmen now employed gives the best 


a 


proof of the gradual advance made, and from 360 in 1854 
they had increased to 690 in 1855, or were nearly doubled, 
and two years later were tly augmented again, till in 
1858 the first thousand had been attained. This year 
Krupp was created a Commercienrath by the King of 
Prussia, and his works were visited by the venerable 
Archduke John of Austria. The year 1859 saw great 
extensions to the works, The existing ten steam 
hammers, of 370 cwt. collectively, were unequal to the 
growing needs, so a new one of 600 cwt., with a stroke 
of 10ft., was put down, together with a steam engine of 
66-horse power to work it ;* also a 20-cwt. steam hammer, 
a fixed steam engine of 20-horse power, and eleven 
portable ones of collectively 45-horse power, with twenty- 
two horizontal and vertical boilers, and lastly, two cupolas 
and two air furnaces were erected. To these a rollin 
mill was added, and a chimney stack, 230ft. high, P= | 
30ft. diameter at base inside. An iron stair winds round 
the chimney from bottom to top, and it is still the most 
conspicuous object in the whole neighbourhood. It has 
always been said that about this date Krupp made steel 
on the Bessemer principle, but this has never been pub- 
licly made known; if so, from this date it could no longer 
be exclusively called Krupp metal. With this extension 
the number of workpeople began progressively to increase. 
In 1859 they had been augmented by 300, and in the fol- 
lowing year again by 300, till in 1861 the number 
amounted to 2037, or one-tenth of the population of the 
town of Essen. At this period Krupp had the satisfac- 
tion of getting his patent for weldless cast steel tires, 
dated 1853, prolonged for another seven years, the great 
value of which to him he manifested by giving a great 
feast to his staff and workpeople. 

The result of the Paris exhibit in 1855, on the one hand, 
and the proofs given in the Crimean War of the inade- 
quacy of the cannon then in use on the other, directed 
the attention of States more and more to Krupp cast steel 
guns; so that from this time forward orders from home 
and foreign Governments began from year to year to fluw 
in. The first large order came from Egypt, consisting of 
twelve 12 and six 24-pounder guns, which were delivered 
in 1856 and 1857. In the year 1858 the same country 
received six partly finished 24 and twelve 12-pounder 
guns, of mo geen were partly finished. In the latter 
year Brunswick followed with an order for seven finished 
12-pounders, and Prussia with one for twenty-three 
| finished and 277 partly finished 6-pounders, and again in 
| 1860 and 1861 with one for 216 partly and nine finished 


| guns of the same calibre. The fourth State which came 
| with large orders was Belgium, which in 1861 ordered for 
| the first two finished 12 and 4-pounders, and in 1862 and 
| 1863 184 finished 6-pounder, 200 finished 12-pounder, and 
|one 68-pounder guns. Russia took in 1863 and 1864 
| 203 8in., twenty-five 9in., three 6in., one llin., 100 4, and 
two 12-pounder cannons. In this year more or less 
important orders came from Schleswig-Holstein, Ham- 
burg, Turkey, Holland, Italy, and the firm of Armstrong 
and Co., in England. 

In 1861 King Fried. Wiliiam the Fourth was no more, but 
the present Emperor of Germany, who brought the con- 
viction away with him from Compiegne, where he had 
just made a return visit to Napoleon the Third, that he 
was still hankering after the Rhine boundary for France, 
was more than ever imbued with the necessity for 
reorganising and strengthening the Prussian army, con- 
tinued his protection to the Essen establishment, and 
visited it, in the interest of the State, in the same year, 
when asteel block of nine tons was cast out of 300 crucibles 
in his presence, while the great hammer forged out a piece 
of steel 15ft. long weighing seven tons, which convinced 
the monarch and his military advisers of the capabilities 
of the works for the manufacture of artillery and war 
material; and as an acknowledgment for his services and 
labours he was personally created a Geheimen-Com- 
merzienrath by the king. e works at this time were 
only on the threshold of what was hereafter to be their 
destiny. In 1862 Krupp sent to the London Exhibition 
his first five breech and one muzzle-loading gun, the 
Jatter of 87 mm. calibre, weighing 297 a = Of these, 
three were bored and finished externally, but only one 
of 95°2mm. was rifled, weighing 982 kilogs. The two 
other breech-loaders, one of 206°3mm., weighing 4182 
kilogs., the other 228°6 mm., weighing 9000 kilogs., were 
to the destined dimensions, but for want of suffi- 
cient time were only rough turned. The four breech- 
loaders were not rifled in order that the purity of the 
metal might be appreciated, and so to astonish and 
eclipse his powerful English rivals. The breech-closing 
apparatus was not shown, because at that time this was 
a secret with the Prussian 6-pounder guns, and as it was 
by no means perfect, Krupp was at the time engaged in 
inventing his future wedge closing arrangement, which 
was then on trial by the Prussian Government, so he did 
not consider it expedient to exhibit it at this stage. 
Krupp was the first in England to obtain a patent for 
this wedge-closing system. Broadwell came six months 
later, but no one ever heard much about this plan. Then 
there was the block of cast steel weighing 20 tons 
cast out of 600 crucibles, an intermediate shaft for 
a German-Lloyd steamer, and a hardened steel roll 
10in. diameter and 16in. long. The block of steel, 
as will be remembered, certainly created a sensation; but 
it was a useless thing at that day, and could have been 
cast in England if there had been any demand for such 
_ As for the shafts, such were repeatedly tried in 

ngland and America, were found very expensive, and 
did not well fulfil their purpose; and as their run was 
not long, it must be presumed that Krupp’s metal was not 
suitable for marine engine work; and as concerns the 
rolls, they were soon superseded by special cast iron 
chilled rolls, which answered the og equally well at 
a tithe of the price. This is all within our own knowledge, 
and it is perfectly astounding to read what at that time 
was paraded in the best journals and circles of Germany 
on this exhibit. Nevertheless, it set Sheffield men think- 

















* This hammer, as far as is publicly known, is different in construction 
and working to the ordinary steam hammer of the present day. 
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ing, and from that time, aided by the Bessemer process, 
dates a great advance in the steel manufacture of 
England. This exhibit having been considered a great 
triumph, Krupp gave another great feast on the occasion 
to 4000 people, consisting of his workmen and _ their 
families. ‘This year the number of his workpeople had 
grown to 2464 from 2037 the year before. 

In 1864 came the Danish war, when ois ig cannons 
were to be tried in earnest, whereas till then all the trials 
had been of a peaceful character—in a word, theory was 
to give place to practice. It will be in the memory of 
many how comp etely the superiority of rifled breech- 
loading ordnance carried the day against the the old 
system at Eckernfiérde and Holniss, and again at Diippel, 


for in the first cases it only required a few well-aimed | 


shots from a 6 and 12-pounder field Krupp gun to bore a 
hole in the Danish protected frigates, and to scare them 
away from their coast attack. The success of the Krupp 
guns on this occasion brought him more solid advantage 


than all the exhibition parades had done, for if he had | 
already in 1863 sent away from his works 204 cannon, | 


in 1864 he received orders for no less than 817. In order 


to accomplish this work, he was obliged to augment the | 


number of his staff and workpeople to 6413, from 4031 


employed the year before, and of his steam engines from | 


65 to 1083. This year the quantity of steel worked was 
54,000,000 lb. against 25,000,000 lb. the previous year. 








THE NEWCASTLE ENGINE TRIALS. 
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| engines, and Messrs, E. Foden and Son’s simple and com- Paxman cut-off gear works better and more incisively 


i engines. Our diagrams have, to suit our space, 
| been reduced a little from tracings carefully made from 
| the original diagrams. The reduction has been effected 
by Dap ak to avoid the chance of error, and is the 
‘same for all. With each diagram we have given the 
| maximum pressure shown by the indicator, so that our 
| readers can construct scales, and work out the cards for 
| themselves. 
| It will be seen that none of the cards are remarkably 
| good, and in more than one case there are peculiarities 
not easily explained. Thus, for instance, we have in the 
cards from McLaren’s simple engine a pressure indicated 
far above that carried in the boiler. These cards were 
taken with a spring 481b, to the inch, which was too 
weak to give a steady diagram. Reasoning from analogy 
with other diagrams, we should say that there was water 
in the cylinders. It is difficult at first sight to see how 
this could be the case in cylinders so perfectly jacketted. 
On the other hand, the cut-off took place very early, and 
this it is well known causes considerable condensation. 
The cards from the Paxman engine are exceedingly 
instructive. In our own experience we have invariably 
found that if the back pressure in the high-pressure 
cylinder rises from the beginning to about the middle of 
|the stroke, and then falls again, the engine will work 
| economically. Now it will be seen at a glance that the 
| Paxman high-pressure cards show this characteristic 





| curve in the exhaust line. This is due partly to the set- 
| ting of the valves, and partly to making the intermediate 
| receiver very small. McLaren’s compound high-pressure 


cards show something of the same kind, but not to nearly 


of Mr. Anderson, we are able to place before our readers | the same extent. Again, it will be noticed that in the 
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| than that used by the other competitors. 


Mr. Foden’s diagrams deserve particular attention, 
because of the peculiar conditions under which the 
engine worked. The pressure, although high, it will be 
seen, was considerably below that in the boiler, viz., 250 1b. 
The cut-off nominally took place when the high-pressure 
piston had made one-twentieth of its stroke, or half an 
inch; but the diagrams do not seem to bear this state- 
ment out, or else the clearance must have been compara- 
tively enormous. The exhaust lines of the high-pressure 
cards are nearly straight, and fall continuously. This is 
no doubt due in part to the circumstance that the cranks 
are not set quite at right angles. Those who were present 
when the engine was running noticed that there was a com- 
paratively heavy exhaust t. ‘The reason for this is 
apparent. The card from the front end of the low-pres- 
sure cylinder shows a back pressure of over 6b. per 
square inch above the atmosphere. This represents a 
dead loss of 1°75-horse power indicated at the speed at 
which the engine ran. To what cause the back pressure 
is to be attributed we are unable to say. That it existed 
was a very unfortunate circumstance for Mr. Foden. 

It is almost impossible to work out either the steam 
used per horse per hour or the water evaporated; because 
the beiler no doubt did a great deal of work twice over. 
It is, however, worth considering whether in the caseof such 
engines as those of Messrs. McLaren, in which the cylinders 
are virtually placed in the steam space of the boiler—the 
opening to the jackets being very large and the jacketting 
thorough—any water of condensation is ever produced. 
It appears to us probable that the steam which comes in 
contact with the sides of the cylinders may be brought 
to the vesicular or cloudy 
state, but that true water 
is produced and runs down 
the sides of the cylinders 
and back into the boiler 
must remain an open ques- 
tion. Much would depend 
on whether the steam in the 
boiler were fully saturated 
or not. When steam is led 
into jackets by small pipes, 
circulates round them and 
passes away, water will cer- 
tainly be produced, but the 
conditions are not the same 
in all cases. Again, as regards 
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the heaters. It is erroneous 








Back end. 
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to et ee that the whole of 
the exhaust steam condensed 
in the act of heating the 
feed-water returns as water 
to the feed-water tub to be 
— thence into the 

iler. On the contrary, the 
quantity of water produced 
may be small, while the quan- 
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McLaren's Simple Engine. 
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McLaren’s Compound Engine 
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tity of vesicular vapour or 
cloud carried up the chimney 
is large. This was shown 
very clearly by the heavy 
white cloud of steam which 
escaped from the chimneys 
of both Paxman’s and Mc- 
Laren’s engines, the exhaust 
being cooled down by the 
water passing through the 
tubular heater. 
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A NEW DEPARTURE IN 
SILK REELING. 
Oxz of the most ingenious 
machines ever used in textile 
industries may now be seen 
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Paxman’s Compound Engine. 
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Foden’s Simple Engine. 


at work in Queen Victoria- 
street. It is the invention 
of Mr. Edward W. Serrell, 
and has for its object the pro- 
duction by automatic means 
of a silk thread of predeter- 
mined thickness with perfect 
accuracy. As an adjunct to 
this machiue there are cer- 
tain improvements in the 
method of winding silk 
from the cocoon. In order 
that our readers may under-; 
stand what follows, it is 
necessary to explain a little 
in detail the process of 
silk reeling, as ordinarily 
pursued. 

Most of our readers have 
seen silk cocoons—little yel- 
low masses about as large as 
the first two joints of the 
forefinger. These apparently 
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consist of a network of 
threads. In reality, there 
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Paxman’s Simple Engine. 


complete sets of diagrams, taken from the six most 
economical engines tested at Newcastle, namely, Messrs. 
Davey, Paxman, and Co.’s simple and compound engines, 
Messrs. J. and H. McLaren’s simple and compound 











is but one thread in each, 
wound over and over by 
the silkworm into a compact 
case, in which it lies con- 
cealed until the time comes 
a for its escape in the form 

of a large moth. In the 

entrance gallery of the Man- 
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Foden’s Compound Engine. 


Paxman cards the cut-off takes place much later in the 
stroke, and is much more clearly marked than in any of 
the other cards, from which it is safe to argue that 
nothing is gained by too early af cutoff, and that the 


chester Exhibition may be 
seen certain glass cases con- 
taining a very interesting 
collection of moths and pups, in all stages and many 
varieties. In order to get the silk, a number of cocoons 
are thrown into a large vessel ccntaining nearly-boiling 
water, which act’ on the glutinous m itter with which the 
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silk is coated. The thread is extremely fine; not ve 
much thicker, indeed, than a spider’s web—but much 
denser, heavier, and having a strength not much short of 
that of iron wire of similar thickness. The attendant, 
after the cocoons have lain for a couple of minutes in the 
water, commences to stir them about with a species of 
small broom, with a handle a foot long. The outer sur- 
face of the cocoon breaks up into numerous loose ends 
which adhere to the broom, and the attendant goes on 
skilfully working the broom among the cocoons until at 
last all the loose ends come away, and each cocoon is left 
hanging to the brcom by the end of the true length of 
thread. Five or six or more of these threads are then 
joined to make one strand, which is passed up through a 
bobbin put in rapid rotation, which accordingly spins 
the silk thread together. The spinning is, ot 
very slight compared to that employed with cotton. 
The end of the thread is then led to a reel, 
which continually revolving, winds up the silk. The 
cocoons float in hot water during the whole process, 
several bobbins or “spindles,” as they would be called in 
a cotton mill, standing over each hot-water tank. In 
this way raw silk thread is produced, its thickness 
depending on the number of cocoons, and consequently of 
single threads, used. Of course the raw silk can be sub- 
sequently spun up to any thickness required ; but with 
this we have nothing todo. Mr. Serrell has devised very 
simple means for steeping the cocoons and collecting the 
ends, which, while not dispensing with manual labour, 
greatly aid it; but into the details of this part of the pro- 
cess we shall not enter. We have said that the thickness 
of the thread depends on the number of cocoons being 
wound off at one time to form each thread, but this is 
only a general truth. The thickness of the thread also 
depends on that of the fibre given off, and that varies 
continually. That is to say, the end first made by the 
“worm” is stouter than that made near the end, 
apparently because the store of silk begins to be exhausted. 
Now it so happens that the most rigorous accuracy is 
demanded in the thickness of the thread. There are 
several reasons for this. It will suffice to name one. 
Unless the threads are even they will not dye properly, 
the thicker portions taking less colour than the thin. 
Hitherto there has been nothing available save the 
skill of the silk reeler to secure uniformity of thickness. 
The thread produced by the several filaments is itself 
so fine that its size cannot be judged by the eye, and the 
speed with which it is being wound renders this even 
more impossible. But in order to have an idea of the 
size, the reeler watches the cocoons as they unwind, counts 
them, and, on the hypothesis that the filament of one 
cocoon is as big as that of another, gets an approximate 
idea of the size of the thread that she is reeling. “The 
difficulty,” says Mr. Serrell, “of this hand labour can be 
still better understood if it be remembered that the 
reeler, being obliged to watch at every moment the 
unwinding of each cocoon, in order to obtain one kilo- 
mme of well-reeled silk, she must incessantly watch, 
and without a moment of distraction, the unwinding of 
ten thousand kilometres—about six thousand miles—of 
silk filaments; for four kilogrammes of silk, she reels a 
length of filament sufficient to girdle the earth.” In the 
Génie Civil, No. 4, Nov. 28th, 1885, we find the following 
ge: “A skilful reeler succeeds in producing as a 
day’s work about 250 grammes of raw silk, and its regu- 
larity absolutely depends upon the unremitting attention 
and the exactitude with which she adds incessantly new 
filaments to replace exhausted ones, at precisely the right 
instant. It is not necessary to dwell longer upon these 
facts in order to make clear how greatly these conditions 
of labour differ from those to which moderr. industrial 
organisation has habituated us. It might therefore be 
expected that a process employing labour so extravagantly 
would soon disappear from European countries; and it 
could have been foreseen that within a short time our beau- 
tiful silk manufacturing industry would have had no other 
source of supply than the Orient.” The result of hand 
labour has by no means been satisfactory. The dyers and 
silk weavers have become more and more exacting, and 
the difference in value between thread properly and 
improperly reeled is so great, that while a profit may be 
made by the silk grower on the former, none can be 
had on the latter. Mr. Serrell set himself the task of 
measuring the thickness of the silk by automatic agency 
continuously, and of making the measuring machine 
supply just the right number of additional cocoons as 
needed. To give some idea of the difficulty of the pro- 
blem he had to solve, we may name the conditions which 
have to be fulfilled:—(a) The thread must be measured 
constantly while running; (4) the thread should run at 
a rate of from 130 metres to 230 metres a minute; (c) 
the system adopted for measuring must not be affected 
by the speed of winding ; (d) the length of that portion 
of the thread which is in the measuring machine must 
not exceed one metre ; (¢) the hygrometrical state of the 
thread must not affect the measuring machine; (f) as the 
thread is never perfectly round, the variations in the form 
of its section must be prevented from acting on the 
apparatus ; (g) as the thread is soft, that is to say, of 
such a nature that any pressure would alter its form, it 
is impossible to measure it directly by means of 
a gauge; (4) the employment of a “filicre” is also 
impossible, as it would bruise and break the thread; 
(7) as the thread carries with it a certain amount of 
greasy and gummy substances, any delicate machinery 
_ would quickly be put out of order; (7) the measuring 
apparatus should, on the contrary, be of such simple and 
strong construction as to admit of its being put, without 
risk, into the hands of an ordinary working woman ; it 
should also be able to resist the effects of the damp 
atmosphere of a filature; (/) it should be possible to 
regulate the apparatus so as to admit of its use in the 
production of all sizes; (7) such is the accuracy required 
of the apparatus that it must be able to mark a difference 
in weight of more than one-tenth of a milligramme in the 
thread, andadifference of more than one one-thousandthofa 
square millimetre, or, supposing the thread to be perfectly 





round, the differences in diameter must not attain three- 
ten-thousanths of a millimetre; (m) accidental in- 

ualities of the silk must not derange the apparatus; 
(x) the starting of the apparatus must be prompt and 
easy; (0) the thread must in no wise be deteriorated in 
penne through the apparatus ; (py) the apparatus must 

unaffected by draughts, by the vibration inseparable 
from machinery in motion, by changes in temperature, 
and, generally, by anything hurtful to the proper work- 
ing of an apparatus of precision. 

r. Serrell solved the problem after many experiments 
by availing himself of the facts that the stretch of a silk 
thread depends on its thickness, the load being constant, 
and that a moderate stretching does the thread no harm 
so long as it does not exceed its elastic limit. Without 
drawings it would be impossible to make the precise con- 
struction of the Serrell reeling apparatus intelligible. 
With drawings it would take up much space, and demand 
much patience on the part of our readers to understand 
them ; not that the apparatus is complex, but that it is so 
original that it is difficult to understand from a printed 
description. We shall coutent ourselves, therefore, with 
giving an accurate idea of the way in which Mr. Serrell 
has solved his problem, without going into details. 

The spinning bobbins are arranged over a long, narrow 
tank, in which float the cocoons. Into this tank dips the 
lower edge of a wheel about 1ft. in diameter, its axis 
standing at an angle of about 45 deg. with the surface of 
the hot water in the tank. A number of cells are made 
round this wheel, and in these are placed cocoons. The 
filaments from the cocoons are brought over pegs, so that 
they stand nearly vertical at the dipping side of the wheel. 
The cocoons are put into the whee by an attendant after 
they have been treated with a broom as before described. 
Over the tank stand the bobbins or spindles, at the back 
of the tank are the wooden reels on which the silk is 
wound. After the thread leaves the bobbin it is passed 
over a small sheave at one end of a forked arm, wound 
once round a drum about 4in. in diameter, then over the 
pulley on the other horn of the forked arm, and then once 
round adrum on the same axis as that just named, but 
slightly larger in diameter. The principle is, in short, 
that of the Chinese windlass. The smaller wheel takes 
the thread from the bobbin, the larger delivers it to the 
reel, but the larger one pays it out about 2 per cent. 
faster than it is supplied by the smaller, and this puts a 
tension on the thread tending to pull the horns together. 
So long as they remain a certain distance apart an electric 
current is broken ; if, however, the thread gets thinner, 
and therefore weaker, the distance between the horns 
slightly augments, contact is made, and another piece of 
apparatus is put in motion. 

Over the tank is a kind of little railway, on which runs 
a carriage backwards and forwards, propelled by a chain. 
Opposite and beneath each of the bobbins is a little 
mechanical arrangement, which can throw out an arm 
horizontally. What happens is this :—As soon as the 
electrical current passes, the little carriage which has 
been waiting at one end of the tank starts along the 
railway, until it comes nearly to the inclined wheel of 
which we have spoken. An arm under the carriage then 
moves, and engages with one of the vertical filaments, 
and lays hold of it, because of its glutinous nature. The 
carriage then runs back. The moment it has passed the 
bobbin giving off silk too fine, the small horizontal arm 
before mentioned swings out and stops the carriage on its 
return journey. It must be understood that as the 
carriage returns it tows behind it one of the cocoons, the 
filament acting as a tow rope, and floating the cocoon out 
of the wheel. The moment the carriage is stopped oppo- 
site the bobbin, a flyer on it catches the tow rope, and 
incorporates it with the other five or six filaments making 
up the thread. The strength of the thread thus being 
restored, the horns are again drawn together, contact is 
broken, and everything returns to its original condition. 

It is difficult to watch the action of this apparatus 
without believing that it is endued with life. The little 
carriage at the end of the rails seems to watch the bobbins 
as a cat does a mouse. For a minute or more it will 
remain at rest; then it dashes out, runs to the magazine 
wheel, seizes a cocoon, and carries it to the bobbin want- 
ing it. If one does not suffice it goes for another, or yet 
another, and then returns to its post of observation. 
Sometimes three or four bobbins all want strengthening 
about the same time; then the little carriage is busy 
indeed, running up and down the rails without a second’s 
delay --now feeding this bobbin, now that, tiil all are con- 
tented, when once more it returns to take, we had almost 
said, a few minutes’ well-earned repose. We have never 
seen any machine which acts so intelligent a part as 
this. It is by no means necessary that the visitor should 
know anything about silk reeling. The mechanician and 
the mechanical engineer can alike find delight, we think, 
in watching the performance of this dainty mechanism. 

In what we have written we have, as we have stated, 
made no attempt to give a minute or complete description 
of the Serrell reeling machine. For that we may refer 
our readers toa well-written pamphlet on “Silk Reeling,” 
by Mr. Serrell ; but nothing will satisfy, we think, the 
mechanician so well as to watch the machine at work. 
We have performed our task very badly if we have con- 
veyed the idea either that the mechanism used is exces- 
sively complex or exceedingly delicate. It is neither the 
one nor the other. A drawing frame is a hundred-fold 
more complex. Nor is it in any way essential that elec- 
tricity should be employed. Its use is found convenient 
and satisfactory, but in no wise necessary. 

Finally, we may add that this is not a new, untried 
invention. Machines of the kind described have been in 
successful operation in the South of Europe now fora 
considerable period. 








A TUNNEL in Colorado 2000ft. in length through solid 
-rock has been completed by the aid of machinery dragged over the 
snows of a hitherto trackless wilderness, and this month trains will 
run daily between Leadville and Colorado Springs. 


LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents | 


THE ENGINE TRIALS AT NEWCASTLE, 

Sir,—I am surprised that no criticism of the engine trials at 
Newcastle-on-Tyne has appeared in your corr d 1 j 
Perhaps the weather has been too hot. Will you permit me to 
say something on the subject? Asan old builder of portable 
engines, although no longer in the trade, I can write with some 
knowledge of the questions I am going to discuss. 

In the first place, it seems to me that the Royal Agricultural 
Society has not gone far enough. The prizes have becn awarded 
solely on the basis of consunption of tuel. To this I take no 
exception. It is a very good standard in its way, but I submit 
that it is not the only standard; nor is it the best standard for an 
agricultural society to adopt. Such a society shou!d bear in mind 
the uses to which portable engines are put by its members, and 
judge them accordingly. Iam not going to find fault with the 
competitors, They acted according to the instructions, or no 
instructions, given them by the society. It is, however, tolerably 
clear that another trial must take place, possibly next year, and 
if 1 explain how this trial ought to be conducted, my objections to 
the past trial will be easily deduced from the explanation. 

I submit at the outset that the proper test would be to go to the 
stands of exhibitors and take ordinary engines such as they sell 
and put these on the brake. This, I suppose, will not be done. 
As an alternative, I suggest that the awards should be made on a 
basis of marks prepared thus:—For single cylinder engines of 
8-horse power a typical engine should be taken and regarded as zero, 
This engine to have twenty-four tubes, 6ft. 6in. long and 2in, dia- 
meter. Its moving parts will be a crank shaft; piston and piston- 
rod, crosshead, and connecting-rod; an excentric ring, a valve 
rod, and one slide rod;a governor with six joints, and a throttle 
valve ; a feed pump and excentric, and three valves, These things 
are the least that will suffice in the simplest engine that can be 

e. The standard of coal consumption I take at 31b. per herse 
per hour. 

Now every competing engine is to be compared with this 
standard or ideal engine, and a certain number of marks are to 
be attached for each extra part. For example, for every tube in 
the boiler over twenty-four, 100 marks. For each wire gauge of 
tube thickness over ten, twenty marks. For each inaccessible 
tube in the fire-box, 250 marks. For each extra joint of any kind 
needing lubrication, twenty marks. For each additional slide 
valve or steam distributing valve, twenty marks; and so on. 

It will be easily seen that in this way a very considerable number 
of marks would be scored up agaixst each engine. Thus, for 
example, while an engine with twenty-four tubes would have 
nothing scored against it, the Foden engine would have 4900 
against it on the ground of extra flue tubes alone, arid for the 
water tubes in the Paxman’s fire-box 2000. We may suppose that 
some of the engines would have as much as 25,000 marks against 
them, the number being run up by small joints here and there, and 
such like things. 

On the other hand, I would credit the engines with coal consump- 
tion in this way. As the difficulty of economising the last 0°] Ib. is 
much greater than with the first 0:1 lb., I would give marks in the 
ratio of squares. Thus for an engine burning 3 1b. of ‘coal there 
would be nothing. For an engine burning 2°9 Ib. I would give 
100 marks; for one burning 2°8 lb. I would give 200 marks; 2°7 Ib., 
900 marks, and so on. Thus an engine burning only 2 lb. would 
be credited with 10,000 marks. 

Now, let us suppose that we have an engine which has the maxi- 
mum bad marks—say 25,000—while its coal consumption gives as 
good marks 10,000, Then we have aguinst this engine 25,000 
» — 10,000 = 15,000. Another engine has fewer boiler tubes, less 
number of parts, Xc.; is, in short, more nearly an agricultural 
engine. It will have against it, say, 17,000 marks, but its consump- 
tion of fuel will be 2°7 lb., corresponding to 900 marks, Then we 
shall have 17,000 — 900 = 16,100. It would be a worse engine than 
that already named, which has 15,000 only against it. If, however, 
the consumption of fuel were 2°51b., the figures would stand 17,000 
— 2500 = 14,500. It would then beat the more complicated 
— although this last burned less fuel. 

t will be seen that in this way the engine with a large seme 
y 





tion, no matter how simple, would have no chance, and the high 
complicated engine, no matter how economical, would have no 
chance of a prize. The prize would be given to that competitor 
who got the most economy with the least complication, and this is 
~ true object to be kept in view by the Royal Agricultural 
Society. 

In what I have written I have made no attempt to fix proper 
marks to each portion of the engine ; I have only saieemabal * to 
indicate a principle. The marks ought to be settled by a proper 
consultative committee. Some persons will attach more importance 
to having a small number of tubes than others may, while again 
they would be disposed to attach little importance to a slide valve 
more or less, For myself, I would heavily penalise automatic 
expansion gear, which is quite unnecessary in a farmyard, and can 
do no good on the brake where the load is constant and the pressure 
steady. If such a gear is wanted under such conditions, it i 
evidence that there is something radically wrong with the engine. 
Under such conditions the engine ought to run quite steadily 
without any governor at all. 

The brakes of the Royal Agricultural Society are not what they 
ought to be; they could very easily be made to run without 
— and without the constant interference of a man to tighten 
or slacken a screw. 

I venture to hope that some of your readers will take the subject 
up. Let us, if possible, have it fully ventilated in your pages, I 
may be pardoned if I use a nom de plume, as | am conceited enough 
to think that if I gave my real name, many of your readers an a 
know me well might attach importance to my suggestions, not 
because of their merit, but because of the man that made them. 
This I desire above all things to avoid. I have long since left the 
trade, and have consequently no pecuniary interest to serve. My 
trade in poe lay principally with contractors, not farmers ; 
but for the latter I did repairs, and I know where agricultural 
engines give out first, always in the boiler, whereas, with con- 
tractors’ work, as arule, the engines fail long before the boilers. I 
enclose my card. AN Ex-PortTaBLE ENGINE BUILDER, 

July 30th. 





TECHNICAL INSTRUCTION, 


Sir,—As you say in your article, the prospect of increase taxa- 
tion for education will demand careful scrutiny, especially when it 
is considered that with the exception of France we pay more for 
education than any European country, and obtain less results. 
Another view of the case generally overlooked is that if technical 
instruction be needed in this country it should be provided for 
employers and managers. Upon the ity of technical instruc- 
tion for our artisans much mi ption exists ption 
which a perusal of the second report of the Royal Commission on 
Technical Instruction would remove, Like most Blue Books this is 
very bulky; there is no abridgment, and the report has not 
received from the technical press the attention it deserves. It was 
until between fifty and sixty years ago forbidden to export some 
kinds of English machinery, and made penal to enlist English 
artisans for employment abroad. When continental countries 
began to construct railways and erect mills, they established 
technical schools and sent engineers and men of science to Englan 
to prepare themselves for becoming teachers in the institutions 
which now are to be found in every continental State for the. pur- 
pose of instructing those who are to become the directors of indus- 
trial establishments. Falatial buildings are erected, furnished 
with the best appliances and teachers at very low fees by the State 











but these institutions are used for educational purposes by those 
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who in this country are expected to provide similar advantages for 
themselves. For the technical instruction of artisans and foremen 
literally nothing is done beyond by a few societies who afford means 
for evening instruction. There are in some countries technical schools 
for workmen, but as they are held in the daytime, and can only 
be attended by those who can afford to give up their employment 
for the time, complaints are made that they are used by those for 
whom they were not intended. The advantage | pen mpn by the 
continental workman is in the excellent system of primary educa- 
tion, and in some countries in his being obliged to attend a con- 
tinuation school during his apprenticeship. To this may be added 
the care taken by the various guilds that the apprentice is properly 
instructed in his trade, ard his being obliged to show proof of his 
competency before being allowed to become a journeyman. It is 
not so much technical instruction for the workmen as greater 
energy on the part of employers that our trade requires, 

The following extracts from the second report of the Commission 
on Technical Education are worth perusing :—‘‘ Great as has been 
the progress of foreign countries, we have no hesitation in stating 
our conviction, which we believe to be shared by continental manu- 
facturers themselves, that taking the state of the arts of construc- 
tion and the staple manufactures as a whole, our people still main- 
tain their position at the head of the industrial world. We cannot 
repeat too often that we have been impressed with the general 
intelligence and technical knowledge of the masters and managers 
of industrial establishments on the Continent. Up to the present 
time, though a few foremen have received some technical instruc- 
tion in po ce provided for them, foreign foremen have not 
generally been technically instructed, but have, as in England, 
raised themselves from the position of ordinary workmen. In the 
technical education of workmen outside the workshop the resources 
of continental countries have hitherto been, and are still, very 
much more limited than has been sup in this country to be 
the case. Though there are numerous societies for the purpose, 
their sphere is very limited, and the facilities they offer for even- 
ing instruction in sci and technology are inferior to those at 
the disposal of our own workmen, the absence of which means has 
been lamented by many competent persons with whom we came in 
contact abroad.” 

Westminster, August 3rd. 








Sir,—Considerable confusion appears to prevail about this ques- 
tion. It ought to be understood that there are two distinct 
proposals at present in the air. One is the establishment of trade 
schools, giving specialised teaching with the avowed object of 
fighting the foreigner, and to this I take it your article refers, 
especially with its references to South Kensington. The other is a 
proposal to carry the principle, now universal in infant schools 
under the name of Kindergarten, one step further, and to teach 
elementary sciences by means of elementary crafts. e argument 
that the pupil would find what he had learnt at school useless in 
the workshop has no force inst this latter proposal, which aims 
at quickening the mental and bodily powers, and laying the founda- 
tion of that habit of passing easily from general theory to particular 
fact, and from written rule, specification, or drawing, to solid 
objects, and the reverse, which lies at the base of aptitude for the 
higher work of industry. That there are difficulties to be over- 
come in introducing such education its advocates do not deny ; but 
nevertheless they believe that the future of this country largely 
depends on the success of the attempts which are being made to 
realise it. W.A.S 

August 2nd, 

[Will our correspondent further enlighten us by saying on what 
facts is based the theory that the future of this country depends 
on the extension of the Kindergarten system !—Eb. E.] 





STRESSES IN A CAMP STOOL. 


Sir,—With reference to the letter signed ‘‘ Puzzled,” I beg to 
give the following result of my calculation of the stress of the camp 
stool, which shows that the portable seat can carry nearly double 
the load ; the experiment lod “Puzzled” to try, and to verify 
the calculation :— 

Assuming that the load of 140 1b. is equally distributed over the 
two pairs of legs, and that the span between two legs is 12in., i.c., 
an incline of 60 deg. against the ground, and the dip of the seat 
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about 2in. We find in an approximate way, by means of the 
parallelogram of forces, the force P acting on each leg to be 
Pa} —'® _ 113m, 
cos. 72 deg. 


which form an angle of tang. a = 3, a = 18 deg. with the horizontal 
line. This force tries to bend the leg round the screw-hole on a 
lever of 12 sin. 48deg.= 89 to Min. The ultimate strength of ash 
is, according to Molesworth, 74 tons, which gives a breaking strain 


of GPT GP g x 2 x 75 x 2000 x § = 215Ib. to the leg, there- 


215 _ 


fore a safety against fracture of 113 


Woolwich, July 30th. 
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Sr, —In reply to your question in THE ENGINEER of Friday last, in 
respect to the breaking weight of a camp stool, I beg to offer the fol- 
lowing rough calculations. To com- 
ménce with, I assume (a) that the stool 

e _ has four legs, and is made as an 
ordinary camp stool. (8) That the 
legs, of sound ash, are pierced by a 

= hole at 1ft. from either end. (7) 

at the opening or width of seat is 

lft. Neglecting minor strains, the 
most important point to consider is 

the strain on the legs A BD E, and 

yeé, Which may be viewed in the light of 
Rte a beam 2ft. long, per at Aand 
oh B and loaded in the middle at C. 


The pressure of i” Ib, exerts a pull 


of 24°7 lb, at right angles to A B on each leg—36 Ib. force resolved 
into two others at angle of 45deg. Now this pullis the same 
as that of a weight of 49°41b. at centre of beam 2ft. long, and the 
moment of the strain at centre of beam = 29674 lb, 

A section of sound ash lin. square will yield under a breaking 
moment of 2250lb. The section of these legs is, deducting the 
qin. bolt, din. square, yielding under breaking moment of 1125 lb., 
and poor ty weight of 187°51b. at C to produce it, ora pres- 
sure of 93°7 1b. at each end A and B, Resolving these forces of 








93°7 lb., we arrive at the result that the stool should not break 
under a less pressure than 484 1b. equally distributed. 

The accuracy of this calculation will be much impaired ees 
material and workmanship. The shearing strain which would break 
a jin. bolt is about 2450 Ie., so-that if of good iron, of an even 
section, and properly fitted, there would be little to fear from that 
quarter, Trusting these hasty calculations will be of use to you. 

Milton Cottage, Brixham, Devon, B. J. Han. 

August 2nd, 


Sir,—Your correspondent ‘ Puzzled” does not give the data 
necessary for the solution of the problem he suggests. The follow- 
ing, however, appears to me to s a correct solution, neglectin 
the friction between the legs and the ground. Fig. 1 shows sketc’ 
of lower part of stool, Fig. 2 diagram of forces, and Fig. 3 enlarged 








sketch of leg of stool at pin-hole. I have assumed that the ash is 
of first-rate quality, dry, straight-grained, and free from knots, as 
the wood used for such stools usually is. If such is not the case, 
the modulus of rupture ape be reduced. 

Let W = weight on stool ; 


-? vertical reaction at foot of one leg ; 


1 = length of one leg ; 

c = half distance between feet of stool ; 

i = height of pin above ground ; 

b = thickness of one leg ; 
d, = breadth of one leg ; 
d, = diameter of pin-hole ; 

Jf = modulus of rupture, say 12,000 1b. for ash. 

Resolve ue into two components, normal to parallel with the leg 
A BC as shown on parallelogram of forces, Fig. 2. 


Normal component =_*’ © ; 


41’ 
Parallel component =< . 
The cross section B C has to resist the bending moment —V ¢ l 


= 5 © , and also the crushing force ¥ 
Bk, and uniformly increasing from & to B, at which point it 
Wh d 
ts to- ._<-. ~ a bh 
amoun a0 ee Ub (dh - ds) per square inch, 
which must be deducted from f when equating the bending moment 
to the moment of resistance of the cross section B C, thus :— 


. , acting on the portion 


We _Wihd, % D \. 
ai '=t¢- b(- y )ber- es); 
i os 2fb1 ae, - *2) 
from which W sucaea.” 


Assuming / = l2in., c = 6in., h = 10in., 6 = }in., d, = jin, 
d, = jin., and f = 12,000 1b.— “3% 
5 - 


2 x 12,000 x 4 x 12x —4g— 
3x 6x 124+2x 10x 1}. 
Scarbro’, August 2nd. 


=896 Ib. 
R. W. M. M. 





RAIL JOINTS, 


Sir,—Your correspondent Mr. A. M. Clark has, I suppose, 
rightly guessed the — advantage of the outside key in 
railway chairs—it cushions the chair against the i t blows of 
the wheel flange, and ought to aid smooth travelling and save the 
chairs. Butas it is not uncommon for three or four keys to be out 
of their places at the same time in a single Tse of rail, leaving it 
unsupported for a length of some yards, it behoves the advocates 
of the outside key to defend it on some other ground besides that 
of easy travelling. 

For many years the oldest railway in England was laid with the 
inside key. I believe I am right in saying that the old engineers 
began with it ; and some railway men who have been long accus- 
tomed to it, look upon the outside key as a dangerous innovation. 
Although not an advocate of the latter, I have found that the 
system lends itself to a more comprehensive design of chair-jaw 
and key than the other, in which the keying jaw has to be kept 
low, in order to clear the wheel flanges, and the key has to be cor- 
respondingly reduced in depth. This is all I positively know in its 
favour, but Mr. Clark is quite welcome to this small contribution 
towards his enlightenment. 8. 

Darlington, July 25th. 





Sir,—I have seen a good deal of correspondence lately in your 
paper about the expansion of rails by heat and consequent distor- 
tion of the line. Would it not be practicable to adopt the follow- 
ing plan upon inclines where the rails creep if the fishbolts are not 
screwed up tight, and where they bulge when the contrary is the 
case? Secure one end, or the centre, of each rail rigidly to a 
special chair, or otherwise. Enlarge the fishbolt holes in the rail 
sufficiently to allow of the free passage of a short piece of iron or 
steel piping through which the fishbolt would in turn pass. The 
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length of this pipe or collar must be such that the fishplate would 
bear upon it when the bolts were tightly screwed up, and not upon 
the rail, and consequently the free end of the rail would have 
room to expand or contract. Should the bearing for the fishplate 
be insufficient, the holes could be punched diagonally and as near 
as possible to the top and bottom, as in accompanying sketch. In 
the sketch the distance of the fishplate from the rail, and conse- 
quently the length of the collar, is exaggerated for clearness. 
Mateur, near Tunis, July 25th. T. L. Sairu. 





CROYDON WATER SUPPLY. 


Sir,—My attention has been directed toa statement in your issue 
of the 22nd July, page 67, where it is stated that the new Addington 








reservoir of the Croydon Corporation will be carried out under my 
instructions, ; 

I desire to state that I have nothing whatever to do, and have 
not had for many years past, with any of the works prosecuted by 
the late Local Board or the present Corporation of Croydon. I deem 
it is expedient that I should make this contradiction as it will be 
clear to any person of discernment that no engineer of repute who 
was desirous of economically constructing a reservoir would make 
one of the proportions stated by you, when, as in this case, he has 
ample space at command to adopt more economical proportions for 
the construction of such a work. BALDWIN LATHAM. 

7, Westminster-chambers, Victoria-street, 

Westminster, 8. W., August 2nd, 1887. 





THE CLARK PROCESS, 


Sir,—In reference to Mr. Howatson’s letter of the 25th ult., 
respecting his patent apparatus for softening and purifying water, 
of which we have acquired the English right, we may mention we 
have been able in England to achieve even a better result than that 
given by him, a machine erected at Messrs. Bolton’s, in Birming- 
ham, treating water having a varying hardness of from 60 deg. to 
90 deg., which is reduced to 5deg. by this process. The hardness 
in this case is all permanent and contains :— 








Sulphate of lime .. .. ee 43°26 
Chloride of calcium 54°98 
as », Magnesium.. 10°78 

os », sodium. a6) Gl ed. «2. 00 «0 60 om ee 
Lg ee ema r ia. 
Oxide of ironand alumina .. .. 22 «2 se es oe os O28 
Alkaline carbomates .. .. 2. sc cc 6 se ce co 26°98 
177°38 


Surely, if it be possible to successfully treat a water of this 
nature, there can be no difficulty in the case of that of the Severn 
Tunnel, and your contention in this respect is undoubtedly correct. 

London, August 4th. J. W. Gray AND Son, 





SOUTHWICK TRAMWAYS. 


Sir,—With reference to your very careful notice of our work at 
Southwick, in last week’s issue, I wish to correct a little false im- 
pression arising from the very last paragraph, that is, concerning 
the necessity of two electro-motives complete, to work a line with 
a storage engine. This is not at all requisite, as I have very care- 
fully prepared an arrangement by which the accumulators on the 
electro-motive can be replaced, when discharged, by charged ones 
within eight minutes, thus economising rolling stock. 

WILL. D. Goocu, 
Consulting Engineer to the E. T. Syndicate, 

London, August 3rd. 








Water Power FOR MILts.—We are requested by Messrs. 
Bodley Bros. and Co., of the Old Quay pHa es Exeter, to state 
that they were not in any way concerned with the water wheel 
which was mentioned in our impression of the 15th ult. as erected 
for Mr. W. R. Mallet, of Exwich. 


PoRTABLE ENGINES AT TANZA WATERWORKS.—In an article by 
Mr. Hedges on Tanza Waterworks, which appeared in our im- 
pression for July 15th, it is stated that all the portable engines 
employed, made by Messrs. Clayton and Shuttleworth, had defec- 
tive stop valves. As this appeared to be a curious state of affairs, 
we have made inquiries, and find that the engines in question were 
made some twenty-four years ago,-during which time they have 
had few repairs, and the steam pipes leading from the stop valves 
to the cylinders within the boilers have become more or less 
corroded, and so pass a small quantity of steam, enough to render 
the stop valve partially inoperative. It speaks in high terms 
of Messrs. Clayton and Shuttleworth’s engines that, after so 
many years of hard work, they should still be found fit for duty. 


THE SUKKUR BrIDGE.—This remarkable feat of enginéering has 
just been completed at the works of Messrs. Westwood, Baillie, 
and Co., London Yard, Poplar. The bridge, which is on the canti- 
lever principle, is to be constructed over the Kobri Pass of the 
Indus at Sukkur, on the line of railway from Kurrachee and 
Attock. A noticeable feature about the work is the erection of 

robably one of the finest pieces of scaffolding which has ever been 
Built, and which has been a conspicuous object on the banks of the 
Thames at Poplar and for miles round. It is 400ft. long by 120ft. 
wide, and 180ft. high, with about 2600 loads of timber, which, if 
laid out, would measure 24 lineal miles, the weight of the bolts, 
nails, and other ironworks being about 40 tons. ‘The contract has 
taken about two years to complete, the bridge having to be tem- 
porarily erected at the works previous to being sent out to India. 


AMERICAN IRONCLAD.—The type of battle ship selected by the 
American Government from the competitive designs, and recom- 
mended to be built by the United States Navy, and designed by 
Mr. Wm. John, of the Barrow Shipbuilding Company, will have 
twin screws, an armoured belt extending sutticiently long to ensure 
stability, even if the whole of the unarmoured parts of the water- 
line before and abaft it are riddled by small quick-firing guns or 
large ones, and there is an armoured deck on top of this water-line 
armour-belt, and also an armoured deck extending from the top of 
the armour belt to the bow and stern respectively. The belt itself 
is 12in. thick, and extends from 2ft. above the water-line to 4ft. Gin. 
below it. Above this deck there are two other decks, extending 
fore and aft with two turrets, each carrying one 12in. gun. above 
this. These two turrets are placed one on each side of the ship ex 
échelon, and the heavy guns are both capable of concentrating their 
fire right ahead or right astern, or on either beam, and covering 
the whole horizon with one or other of the guns, and the greater 
part of it with both guns. The bases of the turrets, together with 
the funnels, ammunition lifts, and other essential elements in 
fighting, are enclosed in what may be called a redoubt, forming 
a breastwork, as it extends from the upper deck to the deck next 
below it. The only armoured protection between the lower part of 
this redoubt and the armoured deck are passages for ammunition. 
This, which may be termed the lower ’tween decks, has nothing in 
it that can be termed vital besides these passages, as they are taken 
up with stores of various kinds, and crew and other accommoda- 
tion, but all the openings on it are surrounded by coffer dams and 
such other available means, but not armoured. Besides the 12in. 
guns in the turrets there are six 6in. guns,—two on.the upper deck 
with a fore-and-aft fire, and two on each side, on the main deck, 
capable of firing nearly fore and aft. These are protected by shields. 
Besides these there are four 6-pounder Hotchkiss rapid-firing guns 
and six 3-pounders distributed on the maindeck, and two 1-pounder 
Hotchkiss guns on the flying deck, and also four 37-millimetre 
Hotchkiss revolving cannons, one on each bow, and one on each 
quarter. There are six torpedo tubes, one on the bow, one on the 
stern, and two on each side, besides four electric search-lights for 
the ship and two electric search-lighte for the boats. The heavy 
guns will be loaded by hydraulic machinery, and the turrets will 
be revolved by hydraulic power. She is to be built of steel, and 
the dimensions are as follows:—Length between perpendiculars, 
290ft.; breadth extreme, 64ft. lin.; depth moulded to upper deck, 
39ft. 8in.; mean draught of water, 22tt. 6in. The speed intended 
is 17 knots per hour, and the general object of the design is to pro- 
vide a wide range for all the guns, and especially heavy bow and 
stern and broadside firing for the armour-protected 12in. guns. 
The large and varied armament of smaller guns is calculated to 
provide an effective defence against torpedo-boat attack, and also 
to be destructive to the unarmoured parts of the enemy, and 
especially to the neighbourhood of the load line of such vessels as 
have no armour, or have what is termed internal armoured pro- 
tection. She is provided with good coal endurance, and will have 
good steaming and manceuvring qualities. 
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vious year. For the whole country the production has been as 
follows :— 


1885. 1886. 

Product. Tons. Tons. 
Beesemer steel ingots 1,519,480 .. .. 2,000,000 
= — SE ss 959,471 .. 1,500,000 
Open hearth steel 183,875. .. .. 200,000 
Pigiron .. .. .. 4,044,526 .. 5,600,000 


The importations of iron and steel during 1886 have been very 
heavy, and much in excess of those of 1885, amounting to at 
least 1,000,000 tons. The present prices for pig iron and steel rails 
have only recently been established, and in the case of steel 
rails large contracts for delivery in 1887 have been made at 
from £7 Os. 6d. to £7 5s. 5d, Tron ore was produced in 1886 to 
the extent of 10,000,000 tons, and the importation was 1,000,000 
tons. The stock of pig iron in this country at the close of 1886 was 
probably no larger than at the close of 1885, when it amounted 
to 371,885 tons, a very small surplus when the pig iron wants of 
the country are considered. The general business outlook for 
1887 is at the present time very favourable, and for the iron and 
steel industries is especially so. Railroad building promises to 
be more active in 1887 than in 1886, the great increase in which 
year contributed so largely to the improvements of the iron and 
steel industries. The production of open hearth steel for 1886 
in the United States showed ‘an increase of 64 per cent. over that 
of 1885, and was the largest on record. There Was one new 
plant in Ohio, two in Indiana, and six in Pennsylvania. The 
States of California, Illinois, Massachusetts, New Hampshire, 
New Jersey, and New York, have open-hearth plants, and the 
total number of open-hearth plants in operation in the whole 
country is thirty-nine ; Pennsylvania’s share being twenty-seven. 
The open-hearth branch of the steel industry has made slow 
progress during the eighteen years which have elapsed since its 
introduction, but during the last year it has received a decided 
impetus, which has prospects of continuing throughout 1887. 
A drill made by this process penetrated in forty minutes’a steel 
safe plate warranted to resist a burglar drill for twelve hours. 
A penknife tempered by the same process cut the stem of asteel 
key readily. It is claimed that the tempering process is con- 
ducted without expense or skilled labour. Several other extra- 
ordinary claims have yet to be proved to the satisfaction of the 
public. The production of bituminous coal in the United States 
is double that of anthracite, but is distributed in a larger 
number of States and territones. The mining of anthracite coal 
maintains a moderate but continuous increase from year to year, 
while that of bituminous varies greatly due chiefly to the differ- 
ent methods of marketing and mining. Bituminous coal is 
mined as wanted, generally for industrial. purposes. The pro- 
duction of bituminous coal in this consular district was, in 1885, 
34,200,000 tons, and in 1886 41,150,000 tons, an increase of 
7,950,000 tons, or 23°3 per cent. A marked increase took place 
in the States of Indiana and Pennsylvania, in the former a gain 
of 1,700,000 tons, and the latter a gain of 4,000,000 tons. The 
gain in Pennsylvania is striking when it is considered that the 
increased production and extended use of natural gas as an 
industrial and illuminating fuel are so marked. The total 
annual production of anthracite coal in the United States as 
compared with bituminous was, in 1886 35,466,843 tons and 
67,449,057 tons respectively. Of the anthracite, Pennsylvania 
produced 92 per cent., and the trade was never so brisk. 
The one question in the metropolis of Philadelphia is Protection. 
With it prosperity abounds; without it mills would necessarily 
succumb to English superiority and stability. The cloths, 
tapestries, and woollens—productions that have grown to fabu- 
lous dimensions—are built on the industry and skill of Bradford, 
Leeds, and Manchester emigration, an emigration which has 
developed the factories, enhanced the capital, and flooded the 
market with cheap and good productions. The wealthy classes 
of this country like the English productions, because the higher 
grades of them are superior in colour, durability, and texture. 
Hence those grades of textile manufactures are not so materially 
interfered with. The importation of English machinery for all 
textile manufactures has rather fallen off. The best English 
machines are imitated by the American machinists and sold at 
a slightly lower price than the imported. Notwithstanding the 
millowners would in many instances prefer to pay the higher 
price for English machinery, they, as upholders of a protective 
tariff for their own products, must reciprocate with the machine 
manufacturers of the country. The Inter-State Commerce Law 
recently passed by Congress will make great changes in railway 
traffic and passenger travel from State to State; freights and 
passenger fares will be regulated on a permanent and equable 
basis, and combinations and pools declared illegal. The average 
rates of wages in the States of Indiana, Michigan, Ohio, and the 
other Western States, are :— 


£s. da. 

Bricklayers per week 315 0 
Carpenters - 83 2 6 
SEGUE 2. on ” 3 2 6 
Blacksmiths .. os. os - 216 3 
eo eee a 26 3 
Labourers .. - 218 
Tinsmiths op. so, os. oe 2 216 3 
Wheelwrights.. .. .. . wf 216 3 


Austria—Commercial relations with European nations.—In 
July, 1886, a circular was addressed by the Austrian Minister 
of Commerce to the various chambers of commerce, commercial 
and industrial bodies, with a view of taking the opinion of the 
country as to the commercial negotiations about to be set on 
foot with Germany and Italy. With regard to the complaints 
brought forward, and the considerations adduced by the various 
authorities consulted, very interesting details have been sup- 
plied by the Union of Austrian Exporters, and by the various 
trading corporations and guilds, which cannot fail in many 
instances to afford useful hints to such branches of British 
trade as may compete in the Austrian and German markets, 
Here follows a summary of the replies from the different 
branches of Austrian trade:—In carriages Austria can compete 
with Germany, at the present duties, but they should not be 
increased. In iron goods and machines an almost unanimous 

_ opinion prevails that all competition in the German market is 
impossible, excepting in the case of some special articles, such as 
tin or metal moulds and forms for kitchen use. Any increase 
of duty here is deprecated for fear of reprisals. 

British trade with Hungary is not so inconsiderable as 
would appear from: the low place indicated by the British 
Customs returns. Our trade with both Austria, Hungary and 
Switzerland can never be accurately stated, and the number of 
commercial travellers who come direct from England to this 
country is, unfortunately for the interests of British trade, so 
restricted that it is impossible to get any information from 
private sources. Generally speaking, it is quite possible that a 
great impetus might be given to British trade if the tariffs of 
the Southern Railway were reduced, and if it were possible to 
develope the trade with Great Britain vid Fiume and Trieste. 
Both in regard to the general commercial relations of Austria, 
as well as to British trade, fixed Customs tariffs do not suffice 
to create stable commercial intercourse, for railway tarifis are 
an important factor, Tariffs which react unfavourably suffice 





to destroy any impetus that may be given by Customs measures. 
The three streams (f Austrian export flow—eastwards along the 
Danube, northwards to the Elbe, and seawards to Trieste. In 
none of these three directions is there an Austrian line on 
which the tariffs are under direct State control. Were the 
State to have the North-Western Railway in its hands so as to 
reach the sea vid Hamburg, and were the Southern line to 
Trieste purchased by the State, more would be achieved in the 
interests of Austrian trade than has been attained by all the 
existing State — At the present time the anomaly exists 
that transport from Vienna to Trieste is as dear as from New 
York to Liverpool. Russian corn reaches Bohemia vid the 
Black Sea Ports and Hamburg, but at the same time Hungarian 
corn vid Fiume, Rotterdam, and the Rhine finds a sale in Basle 
facts which proves the importance of developing the means of 
water transit in the interests of Austrian trade. 

Denmark—Licences for commercial travellers, — Frequently 
commercial travellers or members of foreign firms arrive here 
ignorant of the fact that they must take out a licence before 
they are allowed to undertake any business. In consequence of 
this ignorance they are often summoned, and have to take out a 
licence as well as be fined for having traded without one. The 
law is that a trading licence shall be issued by the Custom-house 
of the town in which the individual wishes to do business, which 
before being used must be exhibited to the proper police autho- 
rity, who without a fee will certify the same. The licence will 
be valid for one year from the date of issue, and on its expira- 
tion will be exchanged for a new one, good for another year, by 
the Customs or Excise authorities of the district where the 
holder resides. For each licence and for each renewal of the 
same the holder has to pay £8 18s., and if he shall be travelling 
on behalf of several houses, an additional sum of £4 9s. for each. 
Any infraction of the above provisions is punished by, in 
addition to the obligation to take out a licence, a fine of for the 
first offence, £3 11s.; for the second, £5 3s. 6d.; for the third, 
£7 2s. 3d. After a third offence, any infraction of the law will be 
punished by a fine of £7 2s. 3d., the confiscation of effects and 
samples, and the interdiction to reside or trade in the-kingdom. 
The law is strictly enforced, and a plea of ignorance never 
admitted as an excuse. 

Ecuador—German railway iron in.—The English contractor 
for the Quito Railroad has been obliged to transfer to Germany 
his orders for railway iron, as the quotation from the Krupp 
Manufacturing Company for rails is £4 18s. per ton in place of 
the price of £5 quoted for the same rails in England. The 
freight was also much cheaper, being 23s. per ton in place of 
27s. 6d., and there is also a saving of from 4 per cent. to 5 per 
cent. in the exchange. 

Egypt—Trade of Alexandria in 1886.—British imports into 
Alexandria decreased from £3,486,388 in 1885 to £2,953,168 in 
1886, or 15 per cent. This decrease is in a great measure 
accounted for by the low prices obtained for Egyptian products 
exported abroad. There have been fluctuations in the values of 
the different imports, but, on the whole, prices have ruled low, 
Of the iron imported, 50 per cent. is from the United Kingdom, 
but iron rafters for building come mostly from Antwerp ; tools 
are imported to a large extent from Belgium, France, and 
Germany. The trade in ironmongery is in an almost stagnant 
condition, though at times the want of a store well supplied 
with better and more durable goods, and of a greater variety, is 
felt by the European, and especially by the English, colony. 
The quantity of machinery imported has again shown a tendency 
to decrease. This is due in great part to its having been found 
that the system of irrigation by small ridged canals does not 
allow the use of agricultural machinery ona very large scale, and 
the quantity in stock is almost sufficient to meet present wants. 
The demand for coal has very considerably decreased, owing to 
the improved system of irrigation, and the consequent decrease 
of many of the steam pumps by which the water is raised to the 
level of the lands. The efforts of Colonel Moncrieff to raise the 
barrage, and so enable the fellaheen to dispense with many of 
the steam pumps in that part of the country, have met with 
great success, and are more appreciated as they are better under- 
stood by the cultivators. The raising of the barrage has caused 
the salt water from the sea to force itself for a considerable 
distance up the Rosetta branch of the Nile; but this was reme- 
died last year by the construction of a dam above Rosetta, and a 
canal connecting the Mahmoudieh Canal at Alexandria with the 
river a little distance above the dam. An English commercial 
traveller, acquainted with French and Italian, would probably be 
able, after a short residence in the country, to determine 
whether English capital might, with a reasonable chance of 
ultimate profit, be more largely invested than it is at present in 
any of the branches of commerce. 

Germany—New railway in the Black Forest.—A short but very 
peculiar line of railway has just been opened from Freiberg, on 
the main line from Frankfort to Basle, through the Hdllenthall 
to Neustadt, a village about 21} miles to the south-east. The 
main idea of this line is to open up the great timber industry of 
the higher districts of the Black Forest, and ensure a better 
means of transport for the products of the forest than can be 
attained by road. It is hoped that the line will be extended to 
join the railway system of the east of the forest of Donaues- 
chingen, and thus form another possible mears of communica- 
tion from Austria and Germany to France. On leaving Freiberg 
the line ruus through level meadow land for about one-third of 
its entire length, and then enters the defile of the Hollenthall, 
a pass through which the River Wutach descends from the 
mountains, and which barely admits of room for the high road 
skirting its banks. Half-way through the defile the line, 
hitherto working on ordinary rails, is changed into one upon the 
cog system and runs in steep gradients and crosses two lofty 
viaducts until it reaches Neustadt, on the table land above. 
The construction of this line presented great natural cifficulties, 
the difference of level between Frieberg and Neustadt being 
about 2000ft., or a rise of 1ft. in 57°4ft. 

France—District of Nice—Ezxtension of British trade.—As 
thousands of British visit the sea-coast towns of this district, 
British goods in large quantities are needed for their consump- 
tion and use. These goods are imported almost exclusively by 
rail from Marseilles or Paris depéts, and therefore at small profit 
for the British manufacturer and at heavy cost to the consumer, 
owing to the fact that such goods pass through too many hands. 
Among the articles of British manufacture for which there is a 
market here are cutlery, hardware, and sanitary appliances. If 
the proposals of the present municipality of Nicefor improving the 
drainage arecarried out,glazed drain pipes of English manufacture 
will be extensively used. With the expenditure of a small outlay 
and some energy by sending herecompetent commercial travellers, 
well acquainted with French and able to cope with their pushing 
German rivals—who are now carrying all before them, to the 
detriment of even French manufactures—or by starting local 
agencies, these English goods would find a ready market, being 
supplied by direct importation from England at less cost than 
heretofore. German manufacturers have long since appreciated 
these facts; the innumerable shops in the district are stocked 
with German gooda which, in spite of the heavy protective 





tariff, can be sold cheaper and with ater pro! 
local tradesmen than Paris goods. The ae of ee 1 
manufacturer may, in a great measure, be ascribed to his indomit- 
able energy and initiative, the linguistic capabilities of his 
innumerable commercial travellers, his capacity for recognising 
and searching for the needs of the buyer, his willingness to adapt 
his supply to the nature of the demand, and his readiness to 
give credit on three, six, or nine months’ bills of exchange, which 
latter point is not one to be disregarded in these winter 
resorts, British manufacturers are generally supposed here 
to give good articles at heavy prices, and with scant credit, If 
this be not so, the fact should be made known by competent 
travellers well able to exhibit their samples in the best light 
and to persuade the customers—a peculiarly impressiouable 
race—to buy. Some British manufacturers, wishing to extend 
their business in these parts, have lately adopted the plan of 
posting printed circulars and price lists to British consular 
officers; many have applied to this office for assistance in the 
difficult task of seeking customers, and rest satisfied that they have 
thus done their utmost to further their own interests. This is 
a complete fallacy. Consular officers, however willing they may 
be to further and push British enterprise, cannot be expected to 
transform themselves into commercial agents. With the enor- 
mous competition of the present day so lax a mode of adver- 
tising is ridiculously insufficient. Consuls are only too ready to 
help on the spot with advice and information agents who Will 
come here ready to help themselves. The only article of direct 
importation from Great Britain into Nice is coal, the value of 
which fell from £27,484 in 1885 to £19,700 in 1886, delivered 
at the following prices :—Gas coal, from £1 0s. 8d. to £1 18. 5d.; 
house coal, £1 4s. ; steam coal, from £1 1s, 5d. to £1 2s, 3d. per ton. 
Mozambique—M ining laws in South Ayrica.—The attention of 
the commercial public is at the present time much engaged 
with the great development of South African mining industries, 
The steady prospecting of the Swazieland and Transvaal for over 
ten years has resulted in the discovery of auriferous tracts which 
have been found to contain reefs from which gold in payable 
quantities may be extracted. Capitalists and companies are 
erecting machinery upon them, townships are springing up 
about them, and a country that two years ago possessed but an 
impecunious, migratory, and sparse population, presents now in 
many parts the appearance of a progressive and thriving State. 
The prospectors are now stretching beyond the confines of the 
settled district. The Gaza, Manica, and Mashona countries, to 
which Portugal lays claim, are the first that lie in the path of 
prospectors passing the Transvaal borders. Applications being 
constantly received from persons looking towards these countries 
and other portions of the province of Mozambique for infor- 
mation respecting the laws which regulate mining industries in 
the colonies of Portugal—and as these inquiries are too numerous 
to be replied to separately—the law which governs these matters 
has been translated in full. It is of the utmost importance that 
prospectors and their employers should be made aware of the 
conditions under which they will have to work in all parts of 
Africa where Portuguese jurisdiction exists. The translation 
appended will place the public in possession of all necessary 
information on these points. The chief points in which the 
law differs from the many laws of all other South African 
colonies and States, are :—The number of steps to be taken and 
legal formalities to be observed before a concession can be 
obtained. The excessive interference of Government in private 
enterprise, for example, in Clause 12 of Article xxviii, Section 
iv., relating to the obligations of the concessionaire, which pro- 
hibits the engineer of the works to be changed without the consent 
of the governor of the province. The unusually large area that 
may be included within a single concession is 6184 acres. A 
single syndicate has just registered five claims of 6184 acres 
each, or nearly 31,000 acres in all, or 48°28 square miles. Such 
concessions will eventually leave the richest part of the couniry 
in the hands of comparatively few. No one person in the 
Transvaal can hold or register a claim of more than 300ft. by 
150ft., or little more than an acre, and though a number may be 
bought up and blocked together, a seasonable check is kept 
upon the eye of purely speculative and protective holdings. 
The difficulties in the steps to be taken to obtain a concession 
are much increased by the distance and want of communication 
between the prospecting fields and the centres at which the 
legal formalities have to be carried out. Any one wishing to 
prospect in the North Gaza country must first obtain his pro- 
specting licence from the Administrador de Concilio at Chil- 
wan ; if he is successful in his searches he must return to the 
coast at Sofala and there register his discovery. He must then 
apply through the proper official channels, and according to 
certain legal forms, to the Governor-General at Mozambique for 
the recognition of title of discovery. Notice of his application 
will then be published in the Government Gazette of the pro- 
vince, and after the lapse of sixty days the title may be granted 
to him. For thefinal and most important step—thegaining of the 
concession—twelve months are allowed, and this must also be 
carried through at the capital of the province. These successive 
stages are sufficiently involved in technicalities of law to 
compel a man either to attend himself or to employ those 
who are conversant with the law to carry them successfully 
through. The close supervision exercised or which may be 
exercised by the Government over the working of the mines 
will be seen by reference to the provisions of Article xxvii. et seq. 
The effects of this supervision would be mainly salutary as long 
as the inspection was placed in competent and judicious hands. 
Any one who knows the condition of this province cannot read 
Article xlviii., which runs, “In the absence of an engineer of 
mines the duties laid down for that officer in this decree will be 
performed by an engineer of the province, and if there be none, 
by the person that the Governor judges to be the fittest,” with- 
out feeling some apprehension that those in charge of mines 
might be subject to an interference difficult to bear. All these 
difficulties should be thoroughly understood by foreigners con- 
templating mining industries in Mozambique. 








UnitTeD States GEOLOGICAL SuRVEY.—According to the Ameri- 
can re cons. the programme for the geological survey for the 
next twelve months has been completed. A party, headed by 
J. U. Fletcher, will be employed in West Virginia to finish the 
geologic atlas sheets already commenced. Various parties will 
continue examination into the terrace system of the Atlantic slope, 
and will extend investigations of the basin of the great lakes, work- 
ing in Western New York, Northern Pennsylvania, Northern Ohio, 
and Michigan. It is proposed to complete and publish a projected 
report on bituminous coal, natural gas, and petroleum in West 
Virginia, and 18,000 dols, will be devoted to this work, which will 
be in charge of G. K. Gilbert. Circumstances have hitherto 
delayed progress of work in the division of iron, It is now pro- 
posed to execute a plan for determining the extent of iron ore in 
the Appalachian mountains and the Cumberland plateau, with a 
view to presenting the results on the geologic map of the United 
States. Investigation of the forest resources of the country will be 
continued, and 55,000 dols. will be devoted to the work of the 
—— on the eastern slope and 125,000 dols, altogether to geologic 
work, 
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RAILWAY MATTERS. 
Iv recently changing the gauge of the Toledo, St. Louis, 


and Kansas City Railroad, the prize offered for fastest work was won 
by Owen McSweeney. With thirty men he changed 5 miles &4ft. 
between 5a.m. and 12,10 p.m., or in 7h. 10m., if the report is 
correct. 


A steAM omnibus is described by Auhlow’s Trade 
Review. It isin use in Dresden. The motive power is applied to 
the hind wheels, and is supplied by an upright boiler and compound 
engine, Is is used in the streets for carrying passengers, and will 
seat twenty. 


Tuer Dutch Government contemplates the construction of 
a railway on the Island of Sumatra, for the purpose of utilising some 
coalfields discovéred about twenty years ago, The coal is stated to 
be superior in quality to the best English coal, and the yield is 
estimated at 000,000 tons. The work on the railway is to 
extend over six years, and the cost will be about 16,000,000 fl. 


Messrs. NEILSOoN AND Co., of Hydepark Locomotive 
Works, Glasgow, have contracted to build twenty-one engines for the 
Southern Mabratta Railway. Added to recent contracts, this order 
will bring up the engines that have been placed with this firm 
during the last two months to about seventy. Other locomotive 
builders in the district have not been nearly so fortunate. 


Tur Baldwin Locomotive Works have decided to 
abandon the use of gas and arc lights altogether in their works, 
and have contracted with the Westinghouse Electric Company for 
a plant consisting of about 1700 16-candle power lamps distributed 
throughout the various offices and machine shops, and 200 
150-candle power lamps in their erecting shop and boiler shop, 
yards, Xe, 


Tue Railroad Commissioners of Massachusetts have sent 
circulars to the presidents of all railroads in the State, asking them 
to send in for all railroad bridges complete plans of structures with 
dimensions, stress diagrams, date cf erection, name of designer, 
and a mass of general information in tabular form. This is good 
work as far as it goes, but it yet remains to be seen whether the 
recommendations of the Commission will be better heeded in the 
future than in the past. 


Tue first experiment of lighting the Hoosac tunnel by 
the electric light has been so successful that the Westinghouse 
Electric Light Company is about to illuminate a half-mile section 
in a similar manner with the intent of finally lighting up the whole 
tunnel. Incandescent lamps are used, suspended from horizontal 
iron bars in the side of the tunnel. The <r wire is carried in at 
the eastern portal, and along the ends of the ties, so as to avoid the 
damp sides of the tunnel. 


Tue Lachine Bridge over the St. Lawrence, on the 
Canadian Pacific Railway, was completed on Saturday last. The 
bridge spans the St. Lawrence about twelve miles from Montreal, 
and is nearly 3500ft. long. It is not yet stated at what date traffic 
will begin to be moved over it. The bridge is regarded as an 
important feature in the Canadian Pacific system, as it affords an 
independe tion with the lines south of the St. Lawrence, 
and gives the railway access at every season of the year to all ports 
on the Atlantic from New York and Halifax. 


THE new Illinois central bridge across the Ohio river 
at Cairo will contain two spans of 525ft. each, and seven spans of 
400ft. each, with ten piers. The lumberand other material for the 
construction of the caissons has arrived, and work on them will 
begin at once, The first caisson built will be placed on the Illinois 
side, and will be 70ft. long, and 30ft. in diameter. The foundation 
for the piers will be 75ft. below the zero of the water , and 
about 4oft. below the bed of the river. Three nana oad fifty 
men will be employed on the superstructure. 


Tue Midland Railway Company has a difficulty with its 
drivers on the question whether these men are to be paid six days’ 
wages, as heretofore, whether they work or not. The menare deter- 
mined to resist the new order, which, they say, will seriously affect 
them in the summer months, when the coal trade is slack. Should the 
directors refuse to reconsider their decision, the men have resolved 
to discontinue work, The directors have named the 12th inst. for 
an interview, but the men say they ought not to start under the 
new proposals, and unless the circular be withdrawn before the 5th 
a general strike is threatened. 


On Thursday, near Hazlehead station, on the main line 
between Sheffield and Manchester, the 12.25 goods train from Ard- 
wick, laden with quarry stones, was partly wrecked. It had passed 
Dunford-bridge, when the axle of a wagon gave way. One truck 
went over the embankment, several others were thrown off the 
rails, and the permanent way torn up for a distance of 200 yards, 
On August 2nd a Midland excursion train from Bristol to Bradford 
came into collision with a North-Eastern Company's engine at 
Normanton, which was on the point of crossing for the turntable. 
Several passengers were injured, the two engines damaged, and the 
down line blocked for nine hours, 


ComparinG the cost of electrical traffic with that of 
horses, Herr Huber states that to operate the usual one-horse car, 
which, including driver and conductor, carries twenty-six persons, 
seven horses are required on the same line for one day of foo kilo- 
metres run, So that, as the electric car carries thirty-one persons, 
84495 horses would be necessary. The cost of maintenance for one 
horse during the last year, according to the Jakresbericht der 
Strassenn Hisenbahn Cesellschaft, Hamburg, amounted to 1°96 
marks—two shillings- per day per horse; so that the cost per 
car kilometre amounts to 16°04 pfennigs per car per mile. 
It follows therefore that even to-day electricity is more economical 
than horse flesh, and the cost of the former can be considerably 
reduced by improvements. 


Tue Electrical Review thinks many will be surprised by 
the statement that more than 3,500, passengers are carried 
annually in the United States in street cars moved by electric 
motors, In Montgomery, Ala,, electricity is used on eleven miles 
of road, and the cost is reported by the general manager to be only 
one-half the cost of horse-power. Roads on which electricity takes 
the place of horses are found in Baltimore, Los Angelos, Port 
Huron, Detroit, Scranton, Appleton, Wis., and Denver. Electric 
railways are either in course of construction or under contract in 
twelve other cities, and in thirty-seven companies have been formed 
or other steps taken for the building of such roads. Upon none 
of the roads now in operation, however, is force supplied by storage 
batteries attached to the cars. In most cases power is communi- 
cated by an overhead conductor. 





Tue conveyance of heavy goods traffic by tramways is, 
under the management of the South Staffordshire and Birmingham 
District Steam Tramways Company, proving a remarkable success, 
Some timeago we described the wagon, somewhat similar toa railway 
lorry, which Mr. A. Dickinson, the general manager of the com- 
pany, had just then gone and the special feature of which is 
two sets of wheels, the one set being of the ordinary wagon type, 
for use on the roads, and the other being tramway wheels, for use 
on the + so omy lines, The scheme of goods conveyance has 
been worked out in the Black Country towns through which the 
company runs, and has proved a most satisfactory enterprise; and 
now the scheme has been extended to Birmingham, a regular ser- 
vice which has been commenced this week, connecting Birming- 
ham with all the surrounding townships. Some manufacturers 
have discarded their teams, and intend relying in future wholly 
upon the company for conveyance, 





NOTES AND MEMORANDA. 


M. Lippmann has recently proposed to the French 
Academy of Sciences the introduction of a new unit of time to 
replace the arbitrary and variable second. He suggests a unit 
based upon some ascertained electrical resistance which can be 
shown to represent an interval of time, such as the resistance of a 
cube of mercury. 


In the Revue Photographique, M. Eliel gives the follow- 
ing formula for a mixture which can be used for firmly attaching 
paper and other materials to oe or wood :—Gum traga- 
canth, 30 grammes; acacia gum, 120 grammes; water, 500 c.c. 
Dissolve, filter, and add 24 grammes of thymol suspended in 120 c.c. 
of glycerine ; then add enough water to make up the bulk to 1 litre. 
This bath will keep a long time. 


Mica, so named from its being easily divided into 
glistening scales, consists of silica and alumina, associated with 
magnesia, soda, and lime, in varying proportions. ‘Thus we have 
potash mica, consisting of silica, alumina, and potash ; and mag- 
nesia mica, in \:hich the alumina is partially replaced by magnesia, 
passing—as the proportion of magnesia increases—into soft talc, 
which is chiefly composed of silica and magnesia. 


Sratistics show that 53,000 wells have been drilled in 
Pennsylvania and New York since the discovery of petroleum, ata 
cost of 200,000,000 dols. These wells have produced 310,000,000 
barrels of oil, which were sold at the wells for 500,000,000 dols. This 
represented a profit to the producer of 300,000,000dols. The 
amount of oil exported is placed at 6,231,102,924 gallons, In the 
pool in Washington County alone 3,200,009 dols, has been expended 
in machinery and drilling. This does not include the many millions 
that are represented there in the natural gas industry. Indepen- 
dent of the oil business there is about 50,000,000 dols, invested in 
natural gas plants in Pennsylvania. 


Fivorive of nitrogen has been formed by passing an 
electric current from seven ferric chloride batteries through a con- 
centrated solution of ammonium fluoride. After the lapse of a 
short time, several drops, of oily consistence were observed 
attached to the negative plate. On becoming connected with the 
= eeagit. a thin gold wire, these drops exploded with violence. 

e P 1 is undoubtedly highly unstable, being at once 
decomposed in contact with glass, silica, or organic matter, thus 
rendering the analysis of the same one of considerable risk. Its 
explosive violence is even greater than the chloride of nitrogen, 
and it is also prone to spontaneous decomposition. 


Some instructive experiments on atmospheric electricit 
are described by Herr Nahrwold in Wiedemann’s Annalen, No. 7; 
one being a suitable lecture experiment, showing the action of 
electricity from points on finely divided matter in the air. Nautwre 
says:—‘‘ He thinks it established that suclr a stream of electricity 
does not electrify the air itself statically—indeed, that air and 
other gases probably cannot be statically electrified—but only dust 
particles init. Further, a glowing platinum wire sends out particles 
which diffuse in air that has been electrically freed from dust, 
making a fresh charge possible. Here, too, the electricity stream- 
ing from such wire does not statically electrify the air, but the 
charges which are observed as atmospheric electricity belong to fine 
non-gaseous particles given out by the wire, or already present in 
the air. An experiment is also adduced to show that at ordinary 
Conmeminre negative electricity of high potential streams more 

ily from solid conductors into atmospheric air than positive.” 


Mr. Dent, lecturing at the Society of Arts, points out 
that the solubility of carbonate of lime in water charged with car- 
bonic acid not only gives rise to very remarkable aad curious 
incrustations, but exerts a very considerable influence upon geolo- 
gical limestone formations, the insoluble carbonate of lime being 
deposited as a sedimentary rock. The white concretionary lime- 
stone known as travertin, of which both ancient and modern Rome 
are largely built, is an example of such a deposit which is taking 

lace in some parts of Tuscany at the rate of 6in.a year. Car- 
nate of lime bei ited from its solution in carbonic acid, 
serves to bind together other materials with which it comes in con- 
tact in the course of such deposition. It thus serves as the binding 
material of several varieties of building stone, and becomes an 
important agent in the formation of rocks. An excellent example 
of such formation is to be seen at Bermuda. The islands are 
surrounded by immense beds of calcareous sand, to the extent of 
twenty miles, resulting from the disintegration and breaking up of 
the coral reefs which abound in that part of the world. This sand 
is washed up by the sea, caught by the prevailing winds, and blown 
up into hills 40ft. or 50ft. in height. e rain falling upon these 
calcareous a dissolves out from the upper portions carbonate 
of lime, which is again deposited as the water percolates the drift, 
and binds together the particles of sand, as well as the other 
débris, into a coherent mass, which gradually hardens into a rock. 


Aw abstract of a paper on “Latent Heat of Vaporisa- 
tion of Certain Volatile Substances,” by J. Chappuis, is given in the 
Journal of the Chemical Society. The apparatus consists of a 
cylindrical glass reservoir cl at the bottom, and containing the 
liquid to be evaporated. This receiver terminates in a serpentine 
capillary tube united to an ordinary <a tube, and to the free 
end of this a steel sto; k with a lateral tubulus iscemented, The 
receiver containing the liquid under examination is weighed and 
placed in a Bunsen’s ice-calorimeter, in which both it and the 
serpentine tube are completely surrounded by mercury. The 
stop-cock is then opened, and the vapour is allowed to escape very 
slowly, so that the reduction of pressure which is essential to 
vaporisation may be kept as small as possible. After the usual 
readings have been made, the apparatus is again weighed. The 
loss of weight gives the difference between the weight of the liquid 
which has been volatilised and the weight of its saturated vapour 
which occupies the same volume ; from this, the weight of the liquid 
evaporated is readily calculated. The following results were 
obtained :— Methyl] chloride, 96-9; sulphurous anhydride, 91:7; 
cyanogen, 103°7. Further experiments, which will be described in 
a subsequent paper, show that the rate of vaporisation exerts 
considerable influence on the results, but if it does not exceed 8 to 
16 mgrms. per minute, the latent heat of vaporisation is constant. 
Within the same limits, the temperature of the apparatus in which 
evaporation takes place is not reduced below 0°3 deg. 


Tue phenomena which occurs in an electrolysing cell 
during the decomposition of water in the immediate neighbourhood 
of the electrodes during the passage of the currents of electrolytic 
convection formed the subject of a recent communication to the 
Berlin Physical Society by Dr. Richarz. As is well known, an 
electromotive force of 1°5 Daniell is necessary in order that the 
current may pass electrolytically and the water be decomposed ; if 
the electromotive force is less than the above, the water is not 
decomposed, but at the same time it can be shown that the elec- 
tricity does traverse the fluid. According to Von Helmholtz’s views 
on electrolysis, when the electromotive force is small, currents of 
electrolytic convection pass through the fluid, which are kept up by 
the pi: nari of the positively charged hydrogen atoms at the 
kathode and by the neutral oxygen in solution. Starting from the 
work of Moritz Traube, who has proved the formation of hydrogen 
 eeseys at the kathode in the electrolysing cell, Dr. Richarz has 

n able to prove, both qualitatively and quantitatively, the 
formation of hydrogen peroxide at the kathode during the passage 
of convection currents. ‘This formation of the peroxide takes place, 
according to the views of the ker, by the union of two atoms 








of the occluded hydrogen with the neutral molecule of the dissolved 
oxygen, which has given up its positive charge to the kathode, As 
the result of this separation of the occluded hydrogen, fresh portions 
of hydrogen can be occluded by the metal of the electrode, and in 
this way a renewal of the clectric current can take place, 





MISCELLANEA. 


Tue electric light is now being used in certain London 
omnibuses ; a 5-candle incandescent lamp is fitted in the focus of a 
hexagonal reflector. The current is supplied by a battery under 
aa ac ag seat, enclosed in a wooden box about 7in. by 7in. by 
2ft. long. 


Ata hhipreed in Newburg there is being constructed 
the first vessel to be propelled by electricity ever built in the United 
States. It is a yacht 37ft. long, 7ft. wide, and 5ft. deep. It is to 
be run by stored electricity. It is building for a Newark, N.J., 
electric company, and will be run between that city and New York. 


Tur Wolverhampton oe gn aing impelled to that action 
by the inconveniences suffe during the recent drought, have 
under consideration a scheme for enlarging the water supply of the 
town. — apg to sink another well, put down another powerful 
pump, and lay an additioual 18in. main. The aggregate cost of 
£23,000, upon which the annual charge will be about £1225, is 
likely to be covered by the profits from the waterworks, 


Tue French Government is said to have concluded an 
arrangement with the Edison Company whereby the latter will have 
possession of the extensive vaults of the Palais Royal free. The 
vaults will be turned into a central storehouse for electricity, and 
the company is to undertake the lighting up of the whole of the 
Palais Royal, the Conseil d’Etat, the Cour des Comptes, and the 
Théatre Francais. The Edison Company is also under contract to 
fit up the electric light at the Menus Plaisirs Theatre. 


THE existence of the only organisation in South Stafford- 
shire which provides for the arrangement of wages disputes in the 
iron trade is, it would appear, seriously threatened. The authorities 
of the South Staffordshire Mill and Forge Wages Board have 
issued a circular in which they point out that, owing to the cessa- 
tion of subscriptions from outside districts, and to the considerable 
decrease of those from South Staffordshire, it is necessary to appeal 
for further urgent contributions as the only means of maintaining 
the existence of the Board, Its disappearance would result, the 
believe, in a recurrence of the disastrous strikes which often too 
place before its formation in 1876. 


In the monthly — by Mr. William Crookes, F.R.S., 
Dr. William Odling, F.R.S., and Dr. C. Meymott Tidy, it is stated 
that the condition of the water supplied to the metropolis during 
the month of June did not differ substantially from that which 
has prevailed now for some months past; although, indeed, the 
proportion of organic matter present in the Thames-derived water, 
identicil with that in the supply for April, slightly exceeded that 
met in the supply for the immediately preceding month of May. 
As for some months past, several samples of the East London Com- 
pany’s water were not wholly free from turbidity, and consequent 
colour, but the proportion of organic matter present in this com- 
pany’s water was exceedingly low, showing the turbidity to be 
entirely of a mineral and, apparently, an ochrey nature. 


Messrs. Knicut have now completed their new works at 
Brierley Hill, which have supplanted the historic works at Cookley, 
in East Worcestershire, which have been in existence for 200 years. 
The new works are on the premises formerly occupied by the Black- 
moor Iron and Tin plate Works. Messrs. Knight have put down 
extensive new plant in addition to that removed from Cookley, and 
the change has entailed an outlay of £14,000. The works are laid 
out in complete fashion, and allow of a larger and more rapid pro- 
duction than the Cookley establishment, while fuel and pigs are 
secured at a cheaper rate through the saving of conveyance. The 
tin-plates and black sheets manufactured find their way chiefly to 
the United States, Australia, France, Germany, Russia, and Den- 
mark, in addition to the home trade. Terne plates for roofing, of 
which the firm make a speciality, go to America. 


Amonest the reforms proposed by a select commission, 
appointed by the German Reichstag to investigate the question of 
factory labour, are the following:—(1) From April Ist, 1890, no 
children to be employed in factories who have not completed their 
thirteenth year, and have satisfied the requirements of their local 
educational laws; (2) women not to resume factory work until four 
weeks after their confinement; (3) women not to be employed in 
quarries, mines, and wharves, or in carrying burdens in connection 
with building operations; (4) women not to be employed on Sun- 
days and holidays, nor between the hours of 8.30 p.m. and 5.30 a.m., 
and the occupation of women and children to cease at 6 p.m. on 
Saturdays on on the eves of holidays; (5) women who have house- 
holds to look after, not to be employed in factories longer than ten 
hours daily ; (6) measures to be adopted for male and female opera- 
tives being separated as far as practicable in establishments where 
both sexes are employed. 


Tue Times correspondent, telegraphing on Sunday, says: 
—‘‘To-morrow the Imperial Opera will be re-opened-after the 
usual summer vacation. The day will mark an epoch in the history 
of Vienna theatres, as the Opera will for the first time be lighted 
with electricity. The installation has been entrusted to the British 
Continental Gas Association. It comprises the use of large direct- 
driven steam dynamos, giving currents of considerable, though not 
excessive, pressure, and several sets of storage batteries, placed 
conveniently near the points of consumption, and coupled in series 
on the five-wire system. The steam and water connections are in 
duplicate, so that the accidental bursting of a pipe will not affect 
the supply of electricity. The dynamos, of the vertical Crompton 
type, with double horse-shoe magnets, are designed to give an ouvt- 

ut of 120 amperes of 600 volts pressure each. Accumulators have 
oo placed parallel with the exciting dynamos, theseaccumulators 
being sufficient to supply the current required for several hours, 
The lighting of the stage will be controlled by a special stage regu- 
lator; and by the employment of white, blue, yellow, and red lamps, 
and their combinations, effects will be obtained which have pro- 
bably never before been witnessed. Altogether the installation is 
a credit to British enterprise, both from a technical and an admi- 
nistrative point of view.” 


Tue gradual retirement of the seafrom the town of South- 
port has long had an unfavourable influence on this pleasant seaside 
resort. We (Lancet) have before us a scheme by Mr. Lightowler, a 
Southport tradesman, and developed by Mr. B. H. Thwaite, C.E., of 
Liverpool, that is intended to minimise the defect mentioned. Mr. 
Lightowler’s scheme consists in the construction of a dwarf break- 
water of a novel sectional form along the beach in such a position 
that during abnormal or spring tides, or when the water at rare 
intervals reaches nearly to the esplanade, the water accumulated 
therein, or behind the breakwater, is retained, and cannot escape, 
except the sluice gates provided are opened. The breakwater is 
constructed of such a height as to retain water of an average depth 
of, say, 2ft. on the inside of the breakwater, and such water would 
then form a lake of superficial area equal to 201 acres, and form a 
healthful adjunct to the town of Southport. The breakwater is 
designed so as to provide a drive of six yards in width. The sec- 
tional form of the breakwater, which is intended to be constructed 
entirely of Portland cement concrete, possesses some novel features. 
It is hollow in section, and provides a silt depositing canal for the 
collection of the silt sand and offensive organic matter brought 
forward and held in suspension by the sea-water when in motion, 
but which are deposited when the water is in a quiescent condition 
in the depositing canal. By this means the artificial lake is kept 
pure. The height of the proposed breakwater is such as not to 
interfere with the seascape, and the reach of sand between the 
breakwater and the line of sea at low tide would be lost in the line 
of sight of an observer standing on the esplanade, The advantages 
of what is practically the bringing of the sea back to Southport 
will be obvious to any one, and its applicability to seaside resorts 
similarly situated to Southport need not be dilated upon. 
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THE STATE OF THE THAMES, 


A vetrer from Dr. Dupré has been read at a meeting 
of the Metropolitan Board, calling attention to the un- 
satisfactory condition of the Thames, the writer express- 
ing his disapproval of the manner in which the sewage 
is now being treated at the outfalls. Dr. Dupré describes 
the state of the river as foul and offensive, and possessing 
the character of a sewage stream. Of course this refers 





more expressly to that part of the Thames which lies 
between Greenwich and Erith. Should an epidemic of 
cholera break out while the river is in this condition, Dr. 
Dupré declares that the Board will incur a very serious 
responsibility. It may be asked—What has Dr. Dupré to 
do with the matter, and why should he write to the Board? 
Those who have read our statements with regard to this 
subject from time to time will doubtless be prepared for the 
answer. In that part of his letter which has not found 
— ublicity, Dr. Dupré stated in effect that ashisname 

long been associated with a certain plan for treating the 
London sewage, which plan the Board was understood to 
have adopted, it is naturally sup by most persons that 
it is this process which has failed to a the river pure. 
Comparatively few persons are aware that the original 
plan has been departed from and another substituted, 
and hence Dr. Dupré is held to a large extent responsible 
for the present untoward results. » that respunsi- 
bility he wishes to escape, and accordingly he has written 
to the Board, in order to put himself right with the 
public. It is quite possible Dr. Dupré also feels that the 
Board has failed to show him that consideration 
which he had a right to expect under the -circumstances. 
He had been their chemical adviser during the 
whole period of the sewage experiments which had 
resul in the determination to build extensive 
sewage works at Barking and Crossness. Yet sud- 
denly, without any consultation with himself, and 
without any obvious reason, the Board has called in 
another chemist, namely, Sir Henry Roscoe, and given 
the whole affair into his hands, including the adoption of 
a process differing essentially from that previously agreed 
upon. However, the main question is that which imme- 
diately relates to the state of the river. If Sir H. Roscoe 
is successful in preventing the sewage from polluting the 
river, and can do this at less cost than by the plan on 
which Dr. Dupré, Sir F. Abel, Dr. Odling, and Dr. A. W. 
Williamson had previously agreed, together with Mr. 
Dibdin and Sir Joseph Bazalgette, then it may be held 
that the end justifies the means. But when it appears 
that the river is in a dangerously polluted state under 
the new system, anything like a practical justification 
appears to be wanting. Such is the condition of the 
Thames that Dr. Dupré does not hesitate to pronounce 
the new system “a failure.” 

The Board being thus confronted with a protest from 
one of the highest chemical authorities of the day, and 
the foul state of the river in the vicinity of the isle of 
Dogs having also been named in Parliament, what is going 
to be done? The letter from Dr. Dupré has been laid 
before Sir H. Roscoe, and the latter has admitted that the 
river is as Dr. Dupré has described it. This point, there- 
fore, is beyond dispute. As to the cause, Sir H. Roscoe 
says it is the want of rain. If the rain would come, and 
continue for a week, the river would be clean. Sir H. 
Roscoe has been pouring in chloride of lime for a month, 
but the river is not clean. Doubtless the meteorology of 
1887 has thus far been very unfavourable for all rivers 
that receive sewage. In respect to the Thames, there is a 
deficiency of fresh water, owing to the long-continued 
drought, and as there is less water than usual coming 
down the stream, the tide flows upward with greater 
force. Hence the sewage has less chance to get away sea- 
ward, and undergoes diminished dilution. The hot 
weather also hastens and intensifies the putrefactive 
action, and, altogether, the present is a very crucial 
time for testing the merits of any scheme intended 
to produce sewage efiluent which shall not damage the 
river into which it flows. But the question still remains 
to be decided whether the conduct of the Metropolitan 
Board has been wise. A process which has been tested 
and tried, and which has the approval of competent 
scientific authorities, has been superseded by another of 
which the Board has had no experience. Supposing the 
new process to be a good one, its application was delayed 
until the difficulties of the case had become serious. The 
policy of the Board was to wait until the river was in an 
obviously bad condition, and then in some way to face the 
inevitable. It is only just about a month ago that the 
plan proposed by Sir H. Roscoe was put into operation 
One error on the part of the Board has been that of 
changing front in the presence of the enemy. The peril 
was obvious, and we pointed it out some weeks ago. That 
which we then feared has now come to The history 
of this affair is important as indicating the policy 
which governs the Board. The principle embodied in 
that policy is one of finance. The neglect with which 
the Board has treated the Canvey Island scheme is simply 
due to the fact that the project appeared to be a costly 
one. Its promoters say it will prove cheaper than any 
other plan. But the rd held the opinion that the 
ap prepared by Sir J. Bazalgette and Mr. Dibdin would 

less expensive than that which had been proposed by 
Mr. Bailey-Denton and Lieut.-Colonel Jones. Right or 
wrong, this was the conviction obviously entertained by 
the Board. Aided by these financial considerations, Mr. 
Dibdin’s star rose in the ascendant. But now there 
comes another project, promising to cost only half as 
much as that prepared by Mr. Dibdin, and the Board’s 
chemist speedily finds himself in the same situation as 
Mr. Bailey-Denton and Lieut.-Colonel Jones. In like 
manner Sir H. Roscoe would find himself shelved if any- 
one could persuade the Board that something else would 
be cheaper than chloride of lime. All other things bein 
equal, or nearly so, the Board would undoubtedly be justifi 
in adopting the cheaper method. But other things do 
not look as if they were equal in this instance. When 
Mr. Childers was in office as Home Secretary, he expressed 
—in somewhat sarcastic terms—his doubts as to the 
prospect of success in using manganate of soda. We 
wonder what he would have said it bleaching powder had 
been proposed ! 

With regard to the sewage qapstion, the Metropolitan 
Board appears to be simply drifting. It has taken fright 
at the heavy expense incurred last summer in applying 
Mr. Dibdin’s method. An expenditure of £100,000 is 
certainly a serious amount. But Mr. Dibdin worked 


under disadvantages which need not have been repeated. 
The river was foul from previous neglect, and the requi- 
site plant for the perfect treatment of the sewage had not 
been provided. It was necessary to use chemicals 
lavishly, and the cost was ey waggled high, though 
even then the cost was only half the amount estimated 
by the Royal Commissioners. Chloride of lime is now 
being used, and while the cost is reduced, there is the 
assured fact, as admitted by Sir H. Roscoe, that the river 
is not foul. In plain English, the chemical question is 
being “muddled.” If the rainfall continues deficient and 
the Thames becomes unbearable, public opinion will agree 
with Dr. Dupré that Sir H. Roscoe’s plan has failed, 
and there will be a prevalent suspicion with regard to all 
chemical processes. The Canvey Island scheme will then 
come to the front, costing £200,000 per annum. It is in 
this direction that we now find the Board to be drifting. 
If chemistry fails, or if it only seems to fail, nothing less 
than Canvey Island will be the alternative. Without 
really intending it, the Board is now playing into the 
hands of Mr. Bailey-Denton and his colleague. Perhaps 
it is well to have something to fall back upon, and 
certain it is that no merely cheap method will suffice for 
the treatment of the London sewage. The undertakin 
is vast, and must be dealt with in a broad and libera 
spirit. The drainage of London is the great work 
originally committed to the Metropolitan Board, and the 
reputation of that body depends on the completeness with 
which the task is accomplished. 


WAR-OFFICE ORGANISATION. 


Ir is rumoured that Lord Morley’s Committee have 
recommended fundamental changes in our War Depart- 
ments. The Surveyor-General is to have under him 
three heads of main branches—(1) The Director of 
Artillery; (2) the Inspector-General of Ordnance; (3) 
the Director of’ Contracts. Of these the first and third 
departments will be chiefly composed of civilians. The 
second will consist wholly of military officers. Under 
the Director of Artillery will be (1) the Ordnance Com- 
mittee, (2). the Finance Department, (3) the Supply 
Department, (4) the Manufacturing Departments, all 
under one head, who is to be designated the Superinten- 
dent of Ordnance Manufacture. . He is to be an Artillery 
officer, but under him the whole of the manufacturing 
departments will be in civilian hands.. The drawing 
offices for the whole of the departments will be in one 
under a separate head. Waltham Abbey wil! be under 
a civilian head. The three manufacturing departments 
in the Royal Arsenal—that is, the Gun Factories, 
the Royal Laboratory, and the Royal Carriage Depart- 
ment, as well as the Small Arms Factory at Enfield—are 
to be under one mechanical engineer, directly responsible 
to the Superintendent of Ordnance manufactures. The 
notion appears to be to have an inspection. department, 
consisting of Artillery officers, under the Inspector- 
General of Ordnance. We have not seen the report, 
and can only surmise the reasons for what is stated 
to be the system recommended. It appears as if the 
idea was that manufacturing operations would be best 
performed by civilians unchecked by military officers, but 
that the latter are very proper men to examine what is 
made, and to see that everything fulfils the conditions 
required for service. 

As a leading principle this sounds reasonable, but we 
much- question the working of it as here shown. The 
examination by a separate department can never be as 
efficient as that conducted by the department where the 
article is made. It amounts to putting our manufacturing 
establishments on the same footing as private firms work- 
ing by contract, with the exception that what a private 
firm now makes is examined by those who have practical 
experience in the manufacture of the articles submitted 
to them, whereas now the inspection will be conducted 
by officers who will be little more than gangers. The 
Inspector-General of such a department might be termed 
the “head military ganger.” On this system we may act 
for some years before real disgrace and scandal arises, but 
it will be only a question of time. 

No one has probably attacked the five year appoint- 
ment system of military officers more strongly than our- 
selves, and we have urged that our managers were not 
in a fair position; but we question if the plan here set 
forth is a good one. Mechanical engineers are to conduct 
the departments with one mechanical engineer placed 
over them, who is responsible to one military officer. 
Who are these to be? The present managers, we have 
urged, are not in a fair position, and ought to have higher 
salaries and a better standing, but at the present 
moment the principal clerks and their departments could 
not be put under them. Probably, then, it means that 
four mechanical engineers might be introduced into the 
manufacturing departments. Considering the nature of 
the correspondence, and the questions that come before 
the superintendents, which is essentially on 7 
questions, we must question how this can be worked. 
However, it may be better to wait till we have full 
information and the report itself in our hands to decide. 
In the meantime, we indicate the general principle that 
is reported to be at the bottom of it. Mechanical engi- 
neers are to manufacture, officers are to check and 
examine. 


COLONIAL LAND SALES AND PUBLIC WORKS. 


Ir is significant of a change of policy in regard to 
colonial procedure in the method of accounting for land 
sales, that the regret has recently been expressed by a 
leading colonial journal that, in the past, the funds derived 
from the sale of Crown lands should have been treated as 
revenue. It has long been apparent to ourselves that 
such a method must, in the end, prove to be productive of 
much embarrassment. It is evident that the time has 
arrived when our conviction is being justified. We 
do not propose to instance the particular Colony the 
regrets of which have arrived too late. They may well 





serve, however, as the text upon which to discuss the con- 
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sequences of an error, long persevered in, which are now 
showing themselves obstructive to desired future progress 
with public works. It is not in the one Colony alone that 
such a regret is felt, and in many it has received more or 
less expression. We see the result of the impolicy of the 
course indicated in an apparent reduction of revenue, 
which is alarming to those whose duty it is to hold a check 
over the too free expenditure in which many of our 
Colonies have hitherto indulged. It is common to hear 
complaints of the lavish way in which applications are 
made for loans for public works by our Colonies generally. 
The answer to these has almost always been to direct 
reference to the proportion between public debt and 
annual revenue. Such a reference would be justifiable 
and conclusive were the revenue returns based upon an 
actual instead of a fictitious basis. The fact is that, almost 
since their establishment, most of our Colonies have been 
wha annually with their capital and calling it revenue. 

ut, as was foreseen, the end to such a system has come— 
or is close approaching—in many of our Colonies, and the 
money-subscribing public at home is rapidly becoming 
alive to the real truth of the matter. 

Year by year the Governments of our Colonies have 
alienated vast tracts of the lands which formed their sub- 
stantial capital. The money derived from such sales 
figured in the annual accounts as income, and this was 
justified on the assumed basis of the permanent character 
of such a source of income. The system had, apart from 
considerations for the future, some current inconvenience. 
It tempted the home authorities to impose burdens in the 
way of military contribution, &c., which the true and 
actual revenue was unfitted to bear; and now that the 
land capital is becoming narrowed almost to the vanish- 
ing point, the comptrollers alarmed at the different 
aspect which recent balance-sheets have presented to 
those to which they have been accustomed in the past, have 
said in respect of contemplated public works that they 
are beyond the resources of the Colony. It is not matter for 
wonder that the Colonists begin to acknowledge with 
regret that they “have killed the goose that laid the 
golden eggs.” Not alone to their apparently abounding 
revenue have Colonists pointed when challenged to justify 
their requisitions for loans. They have also insisted—and 
probably with some justice—that the works to the execu- 
tion of which such loans were to be applied wereof a repro- 
ductive character, that they were essential to the syns 
out or improvement of lands, free access to which coul 
alone induce settlement upon them, and soon. But if the 
only result to such a course has been, as it has most un- 
doubtedly been in very many cases, to permit the sale of 
such lands in perpetuity to a few favoured individuals, of 
what use tothe community generally have the said works 
been? We know that in several of the most important of 
our Colonies this vicious system has been most strongly 
condemned, and at length abrogated; but the door has only 
been shut after the steed has been stolen,and at this present 
moment millions of acres have been altogether alienated 
from public possession, with the sole result of having 
enriched a few individuals only. 

Now, we hold that if public works are to receive 
further development in our Colonies, if railways are to 
spread and carry with them the benefits of settlement 
and civilisation, it behoves those who from Downing- 
street control the colonial purse to see that a course 
which has brought in many cases public improvements to 
a dead standstill should no longer be permitted. We 
find the journal to which we have referred sighing its 
regrets that the monies derived from past land sales had 
not been funded, and that they have been swallowed up by 
anextravagance of expenditure incommensurate with what 
has been actual as apart from fictitious revenue. The 
writer of such regrets alludes to constant augmentations 
of establishments, to the building of palatial public 
offices, asylums, residences for governors, &c., all of which 
might well have been done without, and which were only 
permitted because year by year the balance-sheets which 
represented income and expenditure were fictitious. 
Sooner or later the land available for Crown sales in 
any Colony must come to an end, or at least materially 
and sensibly diminish. Yet the establishments, the interest 
on the cost of unnecessary buildings, &c., remain as they 
were, and cannot be got rid of. As the consequence, an 
economy most galling to those Colonies which have 
hitherto been allowed almost entire freedom as to their 
expenditure, has been imposed upon them, and works 
most necessary to their development are now rigidly 
withheld. We do not say that in every case the restrictions 
now enforced are wise or really economical. Many 
instances are known to us where a further expenditure 
would prove to be infallibly the truest economy ; but if 
in these cases there is good ground for complaining of 
the tight hand exercised by the Colonial Office, it is more 
to the past policy of the Colonists themselves in dealing 
with the realisation of their capital in land than to the 
shifting authority of Downing-street that its imposition 
is due. One by one the same regretful cry is uttered by 
all the Colonies as they find themselves approaching to the 
end of that tether which once seemed to them to be so 
far off. They will now have to contract their expenditure 
while their populations submit to personal burdens which 
have hitherto been cast upon posterity. If they will not 
consent to this they cannot expect that British capitalists 
will meet their demands with confidence and freedom. 





RAILWAY WORKING. 


Tue first of the great railways to issue its accounts is the 
North-Eastern, and its statement for the half-year is on 
which is of some interest. In the past half-year the North 
Eastern Railway has added to its capital expenditure some 
£180,339, an additional sum being paid for out of the premiums 
received on stock and shares. Out of the total £153,388 have 
been expended on lines and works open for work and traffic ; 
but in this sum there is included the expenditure of £48,164 on 
the additional lines between Heaton and Newcastle-on-Tyne and 
£8112 also expended in the half-year on a line just opened— 
that from Darlington to Fighting Cocks. On the lines and 
works in course of construction the expenditure for the half- 





year has been :—Alnwick and Cornhill branch, £56,361; on the 
extension and the dock at Middlesbrough, £16,869 ; and on the 
Denston extension line—a little line for which powers were 
obtained last session—£15,500 have been already expended. It 
is a fact which is well worthy of notice that in the past half- 
year the North-Eastern Railway Company expended £18,261 on 
land, and the cost of the law, parliamentary, and conveyancing 
charges amounted to £3043—a very considerable sum indeed. 
It is anticipated that in the next half-year the amount to be 
spent on capital account will be less than it was, £185,585 being 
set down in the original estimate as the expected amount. Out 
of this sum there are £95,580 expected to be spent on lines and 
works open for traffic, one of the prominent items in the report 
showing that there is included in that sum £13,000 on the addi- 
tions to lines between Heaton and Newcastle. On lines and 
works in course of construction £58,005 are to be spent— 
£25,000 on the Alnwick and Cornhill branch, and £33,005 on 
the Middlesbrough Dock extension. The other items of ex- 
penditure include £10,000 on additional rolling stock. It thus 
appears that in the half-year which is now running its course 
the expenditure on the Alnwick and Cornhil] branch, which is 
now expected to be opened in about a month, will be practically 
completed. The capital expenditure, after the end of the current 
half-year, is put at £428,852, of which more than half is for the 
railways authorised by the Act of the present sessicn, and thus 
it will be seen that the North-Eastern expenditure down to the 
Act is brought to a limited amount. In the abstracts of the 
accounts for the past half-year one of the most noticeable fea- 
tures is that of locomotive power. The cost of the coal and coke 
consumed was for the six months £84,380, which is £9000 less 
than in the same period of the past year, although 100,000 more 
miles have been run by trains. Altogether the running expenses 
are £12,000 less than a year ago, but in repairs and renewals 
this sum is spent, the materials having cost more by £11,000. 
This change is one which may have explanation by the chair- 
man, but it is one which is rather curious as it stands. The half- 
year has been on the whole a better one to the North-Eastern 
Railway than its corresponding predecessor, and the indications 
of the improvement in the receipts are continued into the 
present year, though it is certain that a considerable part of the 
increase in the traffic receipts in the first part of the current 
period is due to the holding of the Royal Agricultural show in 
the North. The great company of the north-east ought to have 

the worst, for it is well-known that in the last six months 
it had to bear the loss of a considerable part of its revenue by 
the strike in the coal trade of Northumberland. That trade is 
now flowing back into its old channels, and in the current half- 
year the company should recoup itself for the Joss. Trade seems 
to be on the whole growing in that quarter; too much should 
not be expected from any recovery in the iron trade, but the 
tendency is on the whole to increase, and the North-Eastern, as 
the carrier, must have its proportion of the cost of carriage. It 
is noticeable, too, that the economies in the working have con- 
tinued during the past year, many departments showing a 
falling off in the gross amount of their expenditure for the first 
six months of the present year, though not so great as might 
have been anticipated, when the cost of the great storm of last 
year was borne in mind, and though the increased cost of loco- 
motive power, and especially of the cost of carriage and wagon 
repairs, have swallowed up all the savings. Probably it may be 
found that in the half-year now begun there may be other 
savings attainable, for the higher cost of the working in the last 
half-year should bring in review by the heads of departments 
some of the sums that need reduction, and the general con- 
clusion is that the North-Eastern Railway comes creditably out 
of the past half-year, but this is chiefly due to the large growth 
in the passenger and goods traffic, and to the fall in some of the 
expenses, such as rates and taxes. 


A SENSATIONAL STORY ABOUT GAS, 


TueRE is a story told of a man who, living in the States, 
wanted “to be patted with a shingle to keep him from being 
too happy.” Blessed with natural gas and petroleum, certain 
States of the Union were in danger of being too happy, when a 
man has come along with a shingle. In other words, a corre- 
spondent of the Cincinnati Commercial predicts an overwhelming 
disaster tu the sections of country occupied by the natural gas 
wells, and is so positive in his assertions that he urges the call- 
ing of an extra session of Congress to take some action in the 
matter. “Boring for natural gas should be prohibited by 
stringent laws. The good people of Ohio and Indiana, while 
trying to develope the gas magazines, do not take time to con- 
sider that they are toying with a force that may destroy this 
country and themselves. The danger that impends is well 
known to scientists.” As it happens that about 50,000,000 dols., 
or £10,000,000 sterling, are invested in natural gas wells in 
Pennsylvania alone, it is not likely that the advice of the corre- 
spondent of the Cincinnati Commercial will be taken. There- 
fore he backs it up with a sensational story :—* Two hundred 
years ago in China there was just such a craze about natural 
gas as there is now in America. Gas wells were sunk with as 
much vigour as the Celestials were capable of, but owing toa 
gas explosion that killed several millions of people and tore up 
and destroyed a large district of country, leaving a large 
inland sea, known on the maps as Lake Foo Chang, the boring 
of any more gas wells was then and there prohibited by law.” 
It seems, according to the Chinese history, as told by the corre- 
spondent of our contemporary, that many large and heavy 
pressure gas wells were struck, and in some districts 
wells were sunk quite near to each other. Gas was 
lighted as soon as struck, as is done in America. It is stated 
that one well with its unusual pressure, by induction or back 
draught, pulled down into the earth the burning gas of a 
smaller well, resulting in a dreadful explosion of a large district, 
destroying the inhabitants thereof. Lake Foo Chang rests on 
this district. Having told his tale, he adds the moral. “The 
same catastrophe is imminent in this country unless the laws 
restrict further developments in boring so many wells, Should 
a similar explosion occur there will be such an upheaval as will 
dwarf the most terrible of earthquakes ever known. The 
country along the gas belt from Toledo, through Ohio, Indiana, 
and Kentucky will be ripped up to the depth of 1200ft. to 
1500ft., and turned over like a pancake, Jeaving a chasm 
through which the waters of Lake Erie will come howling down, 
filling the Ohio and Mississippi valleys, and blotting them out 
for ever.” The correspondent of the Cincinnati Commercial, 
whose name we regret we cannot rescue from oblivion, simply 
because we do not know it, not unnaturally concludes with the 
statement that some prompt action should be taken at once to 
prevent this catastrophe. 


ENGINEERING TRADE PROSPECTS. 


Tue report of the General Committee of Management which 
was adopted at the annual meeting of the Iron Trades Employers’ 
Association, held at Manchester last week, contains a most dis- 
couraging outlook of the present condition and prospects of the 





mechanical engineering and other kindred trades of the United 
Kingdom. Every report presented to the members of the 
Association since 1883 has recorded the gradual decay of trade, 
with increasing severity in the competition for work in every 
department of the engineering industries of the country, and the 
Committee responsible for the present report have to repeat the 
same facts, and to record a deepening depression in trade, 
coupled with competition for orders more severe than has 
hitherto been felt, and attended by a fall in prices, which has 
made business all but profitless to the employer. Nor at the 
end of so long a period of bad trade do the Committee see any 
signs of revival, the immediate outlook being of the most cheer- 
less nature, and pointing to difficulties which will affect alike 
the workmen and their employers, unless some new field is 
opened up by which to find employment for the industrial and 
commercial energies of the country. The Committee very 
naturally add that it is with sincere regret they have to make 
this statement, but the facts are patent to every employer and 
commercial man, and the sooner they are realised and under- 
stood by the public the better it will be for all classes concerned. 
Capital employed in the engineering trade, the report goes on 
to say, is now unremunerative to its owners, and is shrinking in 
value. This process has been going on so long that its influence 
is reaching the wage-earner, and all who depend upon the in- 
dustrial life of the nation. The strike in the Bolton engineering 
trade has necessarily to be dealt with at some length, as bearing 
upon the serious conclusions come to in the report, and it is 
pointed out that the movement is twofold in its character—it is 
not simply a wages question, but the men have made no secret 
of their ulterior intentions in regard to the eight hours move- 
ment—piecework, the entire suppression of overtime, &c.—and 
these questions lying behind the movement, the interests of the 
employers all over the country were involved-in the issue of the 
strike upon which the trade-unionists had entered. The matter 
had therefore become of general, as well as of local, importance, 
as the final issue of the dispute would affect other districts, and 
might involve questions compared to which the wages aspect of 
the case became of secondary importance. In closing their 
report the Committee feel conscious that they are ending their 
year of office under circumstances which claim and should have 
from every member of the Association, and from every employer 
in the iron and engineering trades, the most serious attention. 
The falling and almost collapsed condition of trade, the absence 
of profit to the employer, and the attitude taken by the men 
and their leaders, are such as point to further troubles, and indi- 
cate more than at any previous time the pressing importance of 
union amongst employers. The Iron Trades Employers’ Associa- 
tion is in a position to speak with authority on the condition 
and prospects of the important branches of industry that it 
represents, and the gloomy outlook which is presented in the 
report from which we have quoted, without comment, is there- 
fore all the more discouraging and deserving of serious attention. 


THE REGISTRATION OF WORKMEN, 


WE have before alluded to the beneficial results which we 
know to have followed the course taken by the Plumbers’ 
Company in granting certificates of competency to the workmen 
of the plumbing trade, and are glad to observe that the 
example set by it is being followed by the Carpenters’ Company. 
We by no means attach the same importance to competency 
among our carpenters and joiners that we have always assigned 
to our plumbers. The work of the former is almost always open 
to inspection, and, if of faulty character, the results of impertec- 
tion are not so serious as in the case of the plumbing trade. 
But nevertheless we hold that very much good may be attained 
by establishing standards of excellence in all our building trades, 
and by stimulating their workmen to the acquisition of acknow- 
ledged proficiency. The agitation now proceeding for the wider 
diffusion of technical education seeks to secure that end b; 
Government aid and direction. It may be that, after all, 
our great City companies, by fulfilling the functions imposed 
upon them as guilds in ancient days, may render very great 
assistance in that direction without adding to the burdens of 
the public. We cordially hope the example set by the Plumbers’ 
Company, and now followed by the Carpenters’ Company, will 
be adopted by the other kindred associations of our capital city. 
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The Theory and Practice of Surveying. By J. B. Jounson, 
Professor of Civil Engineering in Washington University, St. 
Louis, Mo, J. Wiley and Sons. 1886. 

THE appearance of this book ought to be taken by 
English civil engineers as one more in a rapidly increasing 
series of warnings that we on this side of the water have 
received of late years, that we have no easy task before 
us if we mean to maintain our right to the first place of 
merit in engineering science. It is not suggested -that 
American surveying theory or practice has reached a 
higher pitch of excellence than our own, although the 
United States Government surveys have been acknow- 
ledged very generously all over the world to be of an 
extremely high order of accuracy, and probably the 
organisation of their Surveying Department is unequalled 
elsewhere. A text-book cannot be taken as an index 
of the degree of perfection to which the practice of the 
art it treats of has reached in the country where the book 
is published. So far as this book indicates the state of 
American survey practice, it leads us to suppose that in 
the States there are some methods still commonly prac- 
tised which are out of date here, while in other directions 
—namely, the free use of telemetric methods—they 
appear to have advanced further than we have. The 
warning we suggest has reference not so much to any 
comparison of our present respective standards of accu- 
racy, but to the progress being made on the two sides of 
the Atlantic, mes the scientific methods adopted to ensure 
the continuance of progress along the safest and best 
lines. 

No doubt the science and art of surveying has advanced 
immensely in England, as well as in France and Ger- 
many, during the last twenty or thirty years. But this 
advance has been made, not with the assistance of any 
rational method of securing progress, but in spite of 
nothing having been done outside particular surveying 
offices to advance the art and to train the profession to 
an ever-increasing knowledge of its principles and the 
means it can employ in its work. There are but few text- 


books on the subject, and these are, with perhaps one 
exception, thoroughly antiquated, and of such mean 
quality that they are not really fit to put into the hands 
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of any intelligent student who wishes earnestly to master 
his subject: There are sections on surveying in Rankine’s 
“ Civil Engineering,” and in the “ Roorkee ‘Treatise,’ but 
they are meagre to such a degree that it would be little else 
than acruel mockery to refer the student tothem. The best 
systems of recording field notes of various kinds are de- 
scribed to a very small degree. The result is that among 
English surveyors there exist, probably,as many systems of 
keeping field notes forone and'the same purpose as thereare 
counties in the country. Another result is that the con- 
struction of surveying instruments receives very little 
intelligent criticism from the men who use them ; it is 
left wholly to the instrument makers, who either blindly 
follow long established patterns, or else design by the 
light of an unchastened and undisciplined imagination. 
The development of any class of instruments towards 
perfection of construction depends upon constant cross- 
criticism between user and maker. 

If one may judge from the illustrations in the 
book under review, the American is behind the Eng- 
lish in many points of design. For instance, it 
would appear from those illustrations that the old 
four-levelling-screw arrangement is still in vogue in 
the States, except for instruments used in geodetic work. 
On the other hand, they show the upper parts of the 
levelling screws invariably covered by small tube caps to 
keep dust, &c., away. This is decidedly good. There is 
no point where greater inconsistency is shown by makers 
than in the construction of tangent screws, it being not 
infrequent to find even in the same instrument some of 
the tangent screws fitted with springs to take up slack— 
as all should be—and others with common collars, In 
this respect the Americans seem to be on a par with our 
own makers. 

English surveyors will find Professor Johnson’s book 
interesting as giving a description of the methods used in 
the States. These, as is well known, are very different to 
ours in many respects, and the causes that have led to 
these differences are also pretty weli understood. The 
book is quite up to date. In fact, it contains frequent 
suggestions for further improvement on present practice. 
It covers the whole ground of surveying as thoroughly as 
is practicable in a text-book of over 600 pages. For 
instance, the Construction and Use of Instruments occu- 
pies 170 pages; Land Surveying, 150 pages; Topo- 
graphical Surveying, 40 pages; Railroad Surveying, 12 
pages; Hydrographic Surveying, 57 pages; Mine Survey- 
ing, 20 pages; City Surveying, 40 pages; Geodetic 
Surveying, 140 pages; the rest of the book being occu- 
pied by chapters on “volume measurement,” “map 
making,” tables, and appendices giving legal and pro- 
fessional information of a technical kind. The adjust- 
ments of the instruments are described ina very thorough 
and intelligent fashion, and great pains are taken to 
insist that no one deserves the title of surveyor who is 
unable to dispense with the assistance of the instrument 
maker in keeping his instruments in good order, and in 
putting them in good order when they have got out of it. 

The most interesting American instrument is the solar 
compass, which can either be mounted on an ordinary 
magnetic compass or, for more accurate work, upon a 
theodolite. In the States the land is parcelled out by 
lines due south-north and east-west; and, although mag- 
netic surveys may have been used in the earlier stages 
and for unimportant work, evidently something more 
trustworthy and accurate is needed for the areas Walk of 
surveyors’ work. The solar attachment enables one to 
get the true meridian from a single observation of the 
sun at any time of day, the best time of day being distant 
both from noon, from sunrise, and from sunset. If either 
the true local solar time be known by help of a good 
watch, or the true latitude of the station be known, then 
a single observation suffices; if neither of these be known, 
a second observation is required to determine the latitude. 
This second observation does not need, however, to be at 
noon, If the latitude be known approximately to within 
a few minutes of arc—and this is always the case in 
ordinary surveying—the error in obtaining the meridian 
by a single observation is very small, The use of 
this instrument, which is in reality very simple, is the 
best possible introduction a student can have to geodetic 
surveying, because the instrument solves mechanically for 
him all his solar problems in solid trigonometry, and he 
sees without difficulty how they are solved. 

What the Americans call stadia, and what we call more 
commonly telemetric, measurements, are now used much 
more by them than by us. The length of a rod held at 
the distant station is taken as the base of a small triangle 
whose angle is measured by the theodolite or other 
instrument. The angle is really fixed and determined 
by two parallel hairs in the telescope, and the base on 
the rod is read off as one reads a level rod. The method 
was, we understand, first introduced by an Englishman, 
Mr. Wells. Chaining is capable of greater accuracy in 
the measurement of a line, but ordinary chaining by un- 
skilled chainmen, or with a chain not carefully and 
ea agen tested, is considerably more inaccurate than 
stadia measurements made in fairly good weather. Weare 
surprised that more extended use of this method is ‘not 
made in England. It has many evident advantages, the 
chief, perhaps, of which lies in the surveyor not having to 
depend nearly so much on the carefulness and accuracy of 
his assistants, It is also a very great deal more rapid, 
more cleanly and generally convenient. One can take 
lines across a river or pond as easily as on terra firma, and 
across brushwood, iabenaes or growing crops, without 
doing damage to the ground. Considering that taking 

i trustworthiness—freedom from gross error— 
together, it is really superior to the use of the chain with 


the theodolite, these advantages are surely sufficient to 


recommend it to any unprejudiced surveyor. 

But although the principle of stadia measurements is 
excellent, the above is not the best way of carrying it 
out. In triangulation in aiming at accuracy we take as 
long a base line as we can conveniently get accurately 
measured, Instead, therefore, of using a fixed angle and 
a variable base which is always less than the full length 





of the rod and often only a small fraction of it, we 
should use the whole length of the rod as a constant 


base and measure the angle subtended by it. If the’ 


angle be measured and read off by means of its tangent—or 
difference of tangents to top and bottom of staff—the 
calculation of the distance is as simple as with the stadia 
observation, a division being substituted for a multiplica- 
tion, and no reduction being necessary for difference of 
level nor any additive correction to be made. The divi- 
sion is facilitated by carrying in one’s pocket a good table 
of reciprocals. This is the method of Eckhold’s omni- 
meter, an instrument which deserves to. be used far more 
than it is. It also gives at once the difference of level. 
Unfortunately, as made in England by Elliot Bros., the 
omnimeter is not stiff and steady enough in its framing, 
and is incapable of more than one-eighth or one-tenth of 
the accuracy its micrometer pretends to. Possibly its sale 
is also hindered by the occurrence of a prodigious error 
in the pamphlet sold with the instrument to explain its 
use, which error has been copied bodily into D’A. Jack- 
son’s “Practice of Surveying,” and into Spon’s “Engineer- 
ing Dictionary.” In both omnimeter and stadia methods 
the rod is supposed to be held vertically. A considerable 
error in holding it so influences the result ouly in a small 
degree, and usually no means are provided for accurately 
erecting the rod. This isa mistake. A plumb-line or a 
small level should be attached to the rod, and should be 
used to test its verticality. With the stadia method it 
would be still better to hold the rod not vertical, but per- 
pendicular to the line from rod to instrument. This can 
easily be arranged for by fixing to the rod a simple pair 
of sights, the sighting from rod to instrument not 
requiring to be minutely accurate. 

In both these telemetric methods a practical mistake is 
made in holding the rod vertical. In this position the 
rod cannot be held steady if there be the slightest breeze 
on, and the reading to its top is vitiated in a small degree 
by this unsteadiness, while that to the bottom is vitiated 
still more ordinarily by the unsteadiness of the atmo- 
sphere close to the ground. A much superior instrument 
would be one for which the base-rod, say, 10ft. long, as 
with Eckhold’s omnimeter, would be held horizontally. 
It would have other advantages than those indicated here 
which we have not space to mention. 

While giving high praise to Professor Johnson’s work 
as a complete and scientific text-book of surveying, we by 
ho means imply that it is not liable tofair criticism in many 
minor respects. We suppose it was necessary to explain 
fully the use of “ protractors,” but it is hardly. needful to 
recommend their use. The use of a table of chords is 
much preferable. Parallel rulers again should not be 
preferred to the use of a - pam straight-edge and _ set- 
square. Again, what is said on “scales” is not at all to 
be commended. There is surely a confusion in the for- 
mula, page 176, for the convergence of two neighbouring 
township lines. Some wrong lettering occurs in the dia- 
gram on page 185. On page 193, Rule 3 is given as 
applicable when it is known that the angles have been 
taken accurately, and that the errors lie in the measure- 
ments of distances alone; but the rule for the adjustment 
of the errors affects the angles as well as the distances. 
In the chapter on railroad surveying the student is told 
to use the stadia instead of the chain in surveying, but in 
staking out the line he must—page 275—use the “ transit 
and chain.” There seems no good reason for this; if the 
stadia is suitable for one operation, it must be so for the 
other. This chapter on railroads is far too short in com- 
parison with the space devoted to other subjects; but 
perhaps the author considers that railroad surveying is so 
important that it needs a volume to itself, or should be 
treated separately in a text-book on general railway con- 
struction. The chapter on Hydrographic Surveying is 
one of the best, and is sufficiently complete. That on 
Mining Surveys is incomplete, and does not attack the 
peculiar difficulties of this class of work. 

The treatment of geodetic surveying is very full and 
extensive. The most interesting portion of this part of 
the book is that on the measurement of base lines. The 
author strongly recommends the use of steel tapes for 
this purpose, and we altogether agree with him in this, 
having come to the same conclusion some time ago. We 
also agree with him in advocating the use of a long tape 
of very small section. Wire would really be best 
but for the difficulty of keeping it from kinking. We 
experimented with phosphor bronze wire, and found it to 
be an excellent material for measurement of lines, except 
for its tendency to kink. In the form of a very thin oe 
tin. wide it would probably be found very suitable. 
Professor Johnsou gives a most interesting account of the 
use of steel tapes for base-line measurement by Mr. O. B. 
Wheeler on Missouri River Survey—Report, 1886—and 
by Professor Ed. Jiiderin, of Stockholm. We would like 
to describe these methods here but space forbids. The 
tape must be suspended in mid-air to attain accuracy, and 
to keep it approximately straight without friction. Mr. 
Wheeler suspended it at regular intervals by hooks from 
nails driven into stakes. We might suggest that suspen- 
sion by silk threads would be much more frictionless and 
more readily adjustable as regards level. Very detailed 
calculations of the corrections for sag, tension, and tem- 
perature, are given. The method of correcting for 
temperature used by Professor Jiiderin seems the best, 
and leaves nothing to be desired. He stretches two 
wires, one of steel and the other of brass, in the same 
place and under exactly the same conditions in every 
respect. The difference of their readings gives a perfectly 
good measurement of the temperature. Probably two 
small tapes of steel and phosphor bronze, stretched side 
by side and linked together at their ends so as to ensure 
both being stretched by exactly the same force, would 
form a very satisfactory arrangement. Looking back a 
generation, it is difficult to imagine what advantage was 
expected to be gained in the measurement of the bases 
for the great triangulation of England by the use of the 
ponderous chains made of bar } square inch in section. 

In conclusion, we heartily congratulate Professor 
Johnson and his publishers on having supplied a text- 





book which will be extremely useful to the rising genera- 
tion of surveyors in the United States and elsewhere. 
We hope a second edition may be soon required, and that 
in it the book may be improved in several details. 
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AMERICAN ENGINEERING NEWS. 
(From a Correspondent.) 

Honduras North Coast Railroad and Inrprovement Company.—A 
meeting of the company and representatives of the several 
exchanges was held recently at New Orleans to consider the 
question of developing the resources of Honduras. Within the 
last few years there has been an important growth of trade between 
that State and New Orleans, notably in the fruit trade. The 
traffic, however, is hampered by the fact that the steamers to 
Truxillo have to stop at various points on the coast and leave 
orders for fruit, and on the return trip take in the cargo in small 
quantities. By steam to Truxillo is three days, and if the cargo 
could be obtained there the round trip would be made in eight 
days, instead of fifteen or eighteen. ere is further delay owing 
to the fruit being brought out to the ships in dories or small boats, 
so that in rough weather either the ship will not touch at certain 
points or there is danger of loss of fruit in transit. The same pro- 
cess obtains with.all.cargoes. The company has a concession from 
the Government of Spanish Honduras for a railroad along the north 
coast, which would develope vast natural resources and would 
enable fruit and other freight to be put on the cars and sent direct 
to the port. The line has been surveyed and some grading done. 
The cost of construction and equipment is estimated at 1,500,000 
dols., but it is not proposed to build the entire road at once. The 
road is to be 110 miles long, but seventy-five, or even fifty miles, 
would be profitable. Bonds are now to be issued for the construc- 
tion. The meeting was favourably disposed to the enterprise, and 
aresolution was adopted to appoint a committee composed of two 

bers of each cc cial body in the city to bring the matter 
to the attention of their respective bodies and facilitate the speedy 
accomplishment of the enterprise. 

Death of Mr. Parry.—Mr. Chas. T, Parry, the senior member of 
Burnham, Parry, Williams, and Co., of world-wide renown as the 
‘* Baldwin Locomotive Works,” died at Beach Haven, N.J., July 
18th, at the age of sixty-two. He entered the works as an appren- 
tice when a lad, passed through the pattern-room and drawing- 
office, and in a few years became superintendent. Together with 
Geo. Burnham he purchased the Baldwin interest in 1867, and 
after the death of Mr. Baird the firm was known as Burnham, 
Parry, and Co, About ten years ago Mr. Parry spent considerable 
time in Russia, supervising the building of locomotives for the 
Government. The last of his many trips to Europe was made in 
August, 1886. He was a member of the Franklin Institute, and a 
frequent contributor to its Journal. In October last the semi- 
centenary of his connection with the works was celebrated. Mr. 
Parry was aman of great executive ability, and by his ene 
brought to the present state of perfection and reliability for whic 
they have a reputation, He was the designer of many labour- 
saving tools, 

Export of breadstuffs.—The Bureau of Statistics has issued the 
following statement of the exports of domestic breadstuffs for the 
month of June:—Barley, 66,255 bushels—36,437 dols.; corn, 
2,714,060 bushels—1,294,542 dols.; corn meal, 22,304 bushels— 
58,947 dols.; oats, 17,475 bushels—8029 dols.; oatmeal, 291,840 
bushels—8712 dols.; rye, 43,216 bushels—27,205 dols.; wheat, 
12,148,459 bushels—11,466,495 dols.; wheat flour, 882,649 bushels 
—4,125,473 dols. The total export for the month was valued at 
17,025,840 dols., as against 13,702,993 dols. for June, 1886. The 
value of the exports for the year ending June 30th, 1887, was 
162,426,194 dols., as against 122,810,379 dols. for the year ending 
June 30th, 1886. This statement includes about 98 per cent. of the 
entire exports of the articles named from all ports of the country. 

Water supply for San Francisco.—A project, with solid backing, 
is in hand to bring water from the Sierra to the city. The scheme 
is put forward by the Trolumne Ditch Company and the Amador 
Ditch Company, the latter owning a large lake, twenty miles from 
Sonora, supplied by lai ditch This pany. has submitted 
plans. The proposition is to convey the water from the lake to the 
city through a 48in. main. The length of the pipe line is about 
120 miles. It will run down the foothills to Stockton, and follow 
the railroad to Niles, crossing the bay to Redwood. Branches will 
be laid to several cities and towns, including Oakland, Stockton, 
and San Jose, all of which are in need of a better supply. Oak- 
land has deferred the consideration of its water supply until more 
is learned about this project, and it is proposed that the city shall 
bond itself to the new a a considerable amount. 

Yew Steamers.—The Day Line of steamers, running on the 
Hudson from New York to Albany has put on the new steamer, . 
New York, which, it is claimed, will be the fastest boat on the 
river, beating even the famous Mary Powell. She is a side-wheel 
boat of the usual river type, and is guaranteed to make twenty- 
three miles per hour. The Now Then steam yacht, built by Herre- 
shoff, has caused great excitement by her great speed on the 
experimental — She made the 170 miles between Newport, 
R.I., and New York in 7 h. 4m., averaging approximately twenty- 
four miles per hour; and its owner declares he will t this 
record. The yacht is 85ft. long over all, 8lft. long on the water 
line, 10ft. beam, draught 3ft. 3in. Cramp Bros., of Philadelphia, 
have the contract for the machinery and boilers of a fine new 
passenger boat for the Providence and Stonington Steamship Com- 
pany. The engines will be compound, and of the oscillating 
system, a novel departure from the standard beam engine. The 
cylinders will be in a line fore and aft; their diameters will be 
high-pressure, 56in.; low-pressure, 104in.; stroke, llft. The 
Wheelock valve gear will be fitted. The engine was designed by 
Mr. Geo. B. Mallony, and is estimated for 4500 indicated horse- 
power, at twenty-five revolutions per minute. The side wheels 
will be 29ft. diameter, with feathering buckets l4ft. by 44ft. 

Pennsylvania. Railroad.—The following particulars have been 
collated from the company’s records :—Mileage, east of Pittsburg, 
4154; west of Pittsburg, 3250; total, 7404; total mileage including 
double track, sidings, &c., 11,250. The company owns 2567 loco- 
motives, and 92,204 freight cars. From the president down the 
company employs 43,800 persons, and it is estimated that 219,000 

rsons are directly or indirectly dependent on the company for a 

iving. The average pay roll is 68,193°23 dols, per day, and the 
total for last year was Bt 802, 855-44 ols, 
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TRIPLE EXPANSION ENGINES-OF THE ITALIAN CRUISER DOGALI. 
MESSRS, R. AND W. HAWTHORN, LESLIE, AND CO., NEWCASTLE-ON-TYNE, ENGINEERS. 





ENGINES OF THE DOGALL 





IN our impression for June 10th we illustrated the cruiser 

i, constructed by Sir William Armstrong, Mitchell, and 

Co., Newcastleon-Tyne. Through the courtesy of the makers we 

are now enabled to illustrate the engines of the Dogali. Above 

we give a sectional elevation, and perspective views on pages 109 
and 112 of the engines as they stood in the erecting shop. 

This vessel is the first warship fitted with triple-expansion 
engines. They were made by Messrs. R. and W. Hawthorn, 
Leslie, and Co., of Newcastle-on-Tyne, and are of the twin-screw 
horizontal type. Each set of main engines has three cylinders, 
30in., 45in., and 73in. diameter, with a stroke of 2ft. 9in. The 
piston valves are worked on Marshall's system, which admits of a 
very large range of expansion being adopted, and gives as equable 
@ distribution of steam when working at low speeds as when 
working at full power. The propellers are three-bladed. The 
whole of the engine pumps are driven by separate independent 
engines. The condensers are of brass. Steam is supplied from 
four boilers, each having six furnaces, capable of being worked 
either with natural or with forced draught. The air for the 
forced draught is supplied by eight fans, each driven by a sepa- 
rate Brotherhood engine. The whole of the auxiliary engines 
may be made to exhaust either into the main condensers, 
auxiliary condenser, or into the atmosphere. The engines are 
situated in two separate water-tight engine rooms, the commu- 
nication between which may be closed at any time by water- 
tight doors moving horizontally worked from the deck. The 
boilers also are placed in two water-tight stokeholes. This sub- 
division of the vessel, and the fact that the whole of the 
auxiliary engines, as well as the main engines, are in duplicate, 
renders the chances of a complete breakdown very remote. 
During the trial the engines worked well, running at a speed of 
155 revolutions per minute, and developing a power of over 
7600-horzes, the vessel attaining a speed of 19°66 knots per hour. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE autumn meeting of the Institution of Mechanical Engi- 
neers commenced on Tuesday morning, in the University of 
Edinburgh, with a reception of the President, Mr. E. H. Car- 
butt, and the council and members, by the Marquess of Tweeddale, 
chairman of the local committee, by the Lord Provost, the 
Chancellor, the Principal, and others of the University. A very 
large number of k was in attend , and the weather 
was everything that could be desired to enable the members to 
enjoy and to do full justice to every part of the programme 
and well-organised arrangements. A number of papers 
for reading was placed on the programme, giving it a business 
appearance and sufficient inducement to members who prefer to 
feel that they are taking a week chiefly on business rather than to 
acknowledge to themselves that the holiday aspect of the promised 
excursions to works is the real incentive. The papers are all 
short, and several of them briefly descriptive of the works 
visited. Only the mornings of two days were appropriated to 
these papers, the excursion arrangements being very extensive 
and occupying two half days and two whole days. A very large 
and influential local reception committee was formed, with an 
executive including the Right Hon. Sir T. Clark, Professor 
Armstrong, Professor Kirkpatrick, Colonel Malcolm, Mr. D. M. 
Westland, M.LC.E., Mr. Alan Brebner, M.I.C.E., Mr. Robert 
C. Reid, M.L.C.E., Mr. James Mc Laren, General Superintendent 
North British Railway, and Mr. St. John V. Day, F.R.S.E. 

Arrangements were made for the members to visit several 
works in Edinburgh, but as the business of the meeting com- 
menced each day at 9.30 a.m. and the excursions to places more 
or less distant from Edinburgh started as soon after the reading 
and discussion of papers as a hurried lunch would allow, there 
was no time to visit the town works except by neglecting the 
meeting-room. The programme thus contains features which 
must tend to spoil the attendance during the reading of papers. 
The attendance was small on Wednesday as compared with 
Tuesday for this reason, and for the further reason that three 
papers were read on Tuesday and a discussion hurried through. 
When three papers are read and discussed in about two and 











a-half hours, there is very little time to weigh what is said ; and, | men, especially in very windy weather, much prefer to be at the 


with the exception of the inveterate talkers, every one feels 
that there is only time to touch on the surface of any matter. 
Such discussions are quite useless, and it still appears— 
as it has done for some time—that a programme of one 
paper per sitting would be far more useful and far 
more creditable to the Institution. This is especially the 
case when the meeting is held in a place like Edinburgh, 
and in splendid weather. The attractions are so very numerous 
that men who feel that the papers can be read at home very wisely 
take the opportunities the occasion affords for seeing the places 
of great natural beauty, of historic and antiquarian interest, of 
evidence of modern development, or where methods, processes, 
and engineering works may be seen in operation. Amongst the 
works open for inspection in Edinburgh were those of Messrs. 
George and William Bertram, of the St. Katherine’s Paper 
Machinery Works, Sciennes ; Messrs. Nelson and Sons’ Printing 

Yorks, W. and A. K. Johnston’s Edina map printing works, the 
new cable tramway under construction by Messrs. Dick, Kerr, 
and Co., under the superintendence of Mr. W. N. Colam, 
Assoc. M. Inst.C.E., and the Edinburgh Gasworks. After the 
reception and formal business on Tuesday morning, a 
paper by Mr. Malcolm Wood, “On the Forth Bridge,” which 
was read, and another “On the Machinery Employed at the 
Forth Bridge Works,” was read by Mr. W. Arrol. These 
papers contain nothing that has not already appeared in our 
pages, so we do not reproduce them. In the discussions 
upon them there was little said that added materially to the 
papers themselves, but to some of the few noticeable points 
mentioned we shall refer later. The president next called 
upon the secre to read a paper “On Electro-Magnetic 
Machine Tools,” by Mr. Frederick John Rowan. Most of the 
machines described we have very recently described and 
illustrated in THE ENGINEER. 

At one o’clock the members were entertained at luncheon in 
the student’s reading-room of the University, at the invitation 
of the Local Committee. They then proceeded by special free 
train to Newalls station, adjoining the Forth Bridge works. 

About two hundred members accepted the invitation. The 
three great cantilever piers, now nearly complete, were the 
special attraction. These structures are of such magnitude, and 
so perfectly unique in this respect as works of art, that it is 
difficult to convey any adequate impression to one who has not 
seen them, except by saying that they make the mighty Forth 
look small, Towering up to 350ft. in height, and with a base 
that is almost sufficient to carry one of the 600ft. cantilevers, if 
the opposite one were carried away, their proportions seem 
from the distance to reduce all to the ordinary relations 
of bridge and river or high-level bridge over a stream. It 
is not, however, until the upper part of the pier towers 
are reached that one feels the grandness of the struc- 
ture, for then the Forth looks what it is, and the 
great steel structure seems a dominant giant, of which the 
perception of bigness is at the same time awakened and awe- 
struck, just as it is when in the presence of some of the isolated 
grandeurs of some of the Alpine peaks, When standing on the 
upper works and looking down over one side, the great vertical 
tubes, four yardsin diameter, seem to descend in size,at their feet, 
to mere masts standing on boulders far down in the water 
below; but after a time the movements of the insect men help 
the eye to receive impressions for comparison, and help to the 
recollection that those boulders are about 60ft. in diameter 
where seen. Some of the visitors were carried to the top 
staging by means of a cage and winding engine, and some 
walked up the step laddergangways, some of which had been made 
specially suitable for people not much accustomed to the great 
heights. Several of those who tried this rise to the 350ft. level by 
step ladders were sorry, and some of those who descended by the 
ladders were not less so, for legs grow very shaky at the end of 
such a descent. A good idea of the cost of erecting such a 
structure as this may be gathered from such a visit. Every 
piece that is elevated into position now costs a good deal for 
this alone, when the time of the men as well as of the machinery 
is taken into account. A piece is lifted from the lowest staging 
and is seen fading away in the far height, where men await and 
seize it. Watching this one can easily understand the objection 


| that the men have to work in the intermediate heights. The 





top, fur the wind has much less effect there than at mid-height, 
and the top is free from the danger of falling pieces. Protection 
is possible, and is provided for the men on the lower and more 
finished work, but in the intermediate parts, where the space is 
so much occupied with the cross bracing, with moving staging 
and scaffolding, this cannot be done. About a fortnight ago one 
of the thinner plates slipped, and in slipping cut the rope with 
which the men were placing it. It fell, and in its fall cut 
through a 3in. plank upon which two men were engaged, hurling 
them about 150ft. below and of course killing them. The plate 
itself doubled up and buckled like a sheet of crumpled writing- 
paper. It will thus be admitted that there is reason in the 
reluctance to stand under what may be the path of any object 
that has started on an unchecked downward career, and it will 
be further comprehended when it is learned that a drift ora 
spanner, if falling from the top end-on, will pass clean through 
a 3in. plank and leave a hole hardly large enough to push the 
spanner through afterwards. 

The great cantilevers are beginning to show themselves now, 
and the suspension links of the old Hammersmith Bridge are 
doing duty as suspenders of the lower members of the cantilevers 
from the great vertical piers. They are used in conjunction with 
and as a means of building up a strong plate suspending guy 
ending in a great plate-sling under the tube. In another 
impression we must return to this subject. 

After their return to Edinburgh, the members met at the 
annual dinner, Mr. Carbutt being in the chair, On bedcagea> | 
the proceedings commenced with the reading of a paper, whic! 
we cannot give this week, by M~ D. A. Stevenson, M. Inst. C.E., 
descriptive of the electric lighthouse on the Isle of May, which 
is being visited to-day—Friday. Another # smd read was on the 
“Tay Viaduct,” by Mr. Fletcher F. S. Kelsey, M. Inst. C.E., 
resident engineer of the viaduct. The Tay Viaduct was visited 
yesterday—Thursday. 

Among the places of interest visited are the Carron Works, 
the Edinburgh Waterworks, and two paper mills. 


Tue Carroy IRoNWwORKS, 


The Carron Ironworks were founded by Dr. Roebuck, of 
Sheffield, in 1759, and the company was incorporated by Royal 
Charter in 1773, The works are situated on the banks of the 
river Carron, in Stirlingshire, about a mile from the Larbert 
Station of the Caledonian Railway, and the same distance from 
the Grahamstown Station of the North British Railway, and are 
connected with both systems and with the Forth and Clyde 
Canal by a branch railway ; there is also a canal connecting with 
the port of Grangemouth on the Firth of Forth. The coalfields, 
which have a total area of about 3500 acres, are in the vicinity 
of the works. The several seams belong to the lower portion of 
the upper series of coal measures, With the exception of the 
Main coal, all the seams differ very much in thickness in various 
parts of the field. The Craw coal, which is of excellent quality 
as a house coal, is chiefly used in the steamers belonging to the 
company. The Main and Coxrod seams are worked wholly for 
blast furnace purposes, for which they are well suited. The 
ironstone supplies are drawn entirely from the Cadder estate, 
near Glasgow, having an area of about 5 miles in length by 
14 mile in breadth. There are six mineral seams, lying imnme- 
diately below the carboniferous limestone, and locally known as 
the Possil strata. The most important seams are the blackband 
and clayband ironstones, which are worked on an extensive scale. 
The ore chiefly used in the blast furnaces is blackband, with a 
slight admixture of clayband and hematite ; the pig iron }ro- 
duced is so soft that thin castings made from it can be punched 
and sheared, - 

The Carron Works,’ which occupy a space of 28 acres within 
the walls, are on two different levels, On the higher level are 
the blast furnaces, heavy foundry, and stove brick works ; the 
lower level is occupied by the light foundry, together with the 
various fitting shops, offices, &c. The blast furnaces are four in 
number, about 50ft. in height by 16ft. diameter at the boshes, 
each supported on eight cast iron columns and enclosed in plate- 
iron casings. Two of the furnaces have closed tops, and are 
fitted with Cowper's regenerative hot-blast stove#, one to each 





1 Proceedings” Institution of Civil Engineers, vol, 1xxxvii., 1886 
p. 373. 
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furnace. Each stove is 54ft. high to the springing of the dome, 
and 24ft. diameter ; these were the first regenerative fire-brick 
stoves erected in Scotland. The two furnaces with the regenera- 
tive stoves have each a weekly output of 220 tons, as against 
180 tons from the two open-topped furnaces worked with pipe 
stoves. The blast is heated to a temperature of from 1400 deg. 
to 1500 deg. Fah, As the furnaces work on raw coal, the large 
surplus of gas in excess of that required for heating the blast 
and raising steam for the blowing engines is being utilised as 
fuel in other departments ; and ultimately no raw coal will be 
used in the works except that put into the blast furnaces. With 
this object it is proposed shortly to blow in another furnace ; 
but before doing so certain improvements are being carried out, 
which it is hoped will still further reduce the cost of production, 
in addition to yielding a full supply of gas for all the depart- 
ments of the works. ese consist principally in increasing the 
total height of the furnaces to 68ft., so as to give a working 
height of about 60ft., which is the greatest height that a column 
of raw coal can stand without crushing ; and also closing the 
top and fitting an additional regenerative hot-blast stove and 
dust-catcher. At present, as gas is being collected from two 
furnaces only, the supply is supplemented from special gas pro- 
ducers, consisting of lan plate-iron cylinders, charged by means 
of a bell and hopper, and provided with suitable tuyeres, into 
which air is forced by the blowing engines at such a pressure as 
to balance that of the gases given off by the blast furnaces. An 
independent supply of gas is thus available for the other depart- 
ments of the works in case the furnaces should be damped down 
at any time. 

A gantry is to be provided for storing minerals on the furnace 
bank. Wagons can neither be run direct on to the top of the 
gantry, nor even in a line parallel to it, but are delivered below 





flues underneath, through which the waste products from the 
kilns circulate. There is an overhead tramway for distributing 
the ground clay to the several moulding-tables. 

The light foundry occupies the whole of the low-level area 
of the works, The goods here manufactured consist of ships’ 
and steamers’ cooking apparatus and chip fittings, stable and 
cattle-house fittings, cooking ranges and stoves, register stoves, 
rain-water and sani goods, smithy and general workshop 
fittings, garden furnishings, cart bushes, and pots and pans. 
The peculiarly soft quality of the Carron iron enables it to 
be run into the finest moulds, and renders it specially 
suitable for castings in which lightness and strength and 
finish are required. The foundry forms a quadrangle round an 
open space, in which are the loading platform for the despatch 
ot goods by rail, and a commodious basin for despatch by 
canal. The moulding shops have an area of 10,044 square yards, 
with ample provision for future extension ; and are laid with 
tramways throughout, on which in many cases the molten metal, 
even for the finest castings, is conveyed to a distance of 200 yards 
before pouring. The blast-furnace gas is utilised for drying 
ladles, heating core-stoves, sand kilns, &c., lighting up cupolas, 
and for almost every purpose for which coal is usually required 
in a foundry. The dressing shops are provided with the ordinary 
rumbling and emery-wheel appliances. On the south side of the 
quadrangle are the fitting shops, with a floor area of 3442 square 
yards. Here cooking apparatus of all kinds for sea and land, 
fittings for builders’ use or for stables and cattle houses, are put 
together. Every special piece of cooking apparatus is put to a 
practical test before being turned out. 

Adjoining the fitting shops is a grinding shop containing four- 
teen stones, and the same number of sets of emery wheels, buffs, 
&c., arranged in two rows and driven from a central line of 
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at right angles, and raised at the western end by a hydraulic 
hoist, which works in spiral guides making about a quarter turn 
during the ascent, so as to deliver the loaded wagon upon one or 
other of two roads running along the length of the gantry. 
Along these they are hauled by a hydraulic capstan, and descend 
empty at the eastern end by a spiral drop similar to the hoist. 
On reaching the ground they run by gravity into sidings. 

There are two vertical biowing-engines with blowing cylinders 
78in. diameter by 48in, stroke, and one beam-engine with 
blowing-cylinder 102in. diameter by 120in. stroke. Steam is 
supplied from eleven double-flued Lancashire boilers. Near the 
beam-engine are the pumping-engines for raising water for the 
blast-furnace tuyeres, &c.; and the hydraulic engines, accumu- 
me &c., for supplying hydraulic power throughout the 
we 

The heavy foundry is one of the most modern of the struc- 
tures of the old works, and is being worked in with the new in 
order chiefly to preserve it as a memorial of the past. Here 
many of the old “ carronades” were cast ; but latterly the work 
done has consisted chiefly of sugar pans, dyers’ pans, stills, &c. 
When remodelled and pleted, the building will be 154ft. 
long by 80ft. wide, and will be fitted with two overhead travel- 
lers capable of lifting from 25 to 30 tons, while the whole floor- 
space is commanded by light hydraulic cranes fixed either to the 
walls or to the line of pillars running down the centre of the 
building. For the better class of castings reverberatory gas- 
furnaces will be used, but for ordinary purposes the iron will be 
melted in cupolas. Two of these cupolas are erected at present, 
and space has been provided for two more. They consist of 
wrought-iron shells lined with fire-brick, with an internal 
diameter of 4ft. throughout. The tuyeres, connected outside 
with an air-belt, are rectangular, each 6in. high by lin. wide ; 
and are so arranged that the direction of the blast is not 
towards the centre, but tangential to a circle of 12in. diameter. 
On the top are a number of baffle-plates for catching the dust and 
preventing it from lodging on the roofs of the buildings. Similar 
cupolas are in use in the Low Foundry, where they have 
proved very successful, Each is capable of melting from 12 tons 
to 15 tons per hour, according to requirements. They are 
worked with a bls: pressure of 21b. per square inch, and the 
consumption of Scotch coke—Gartshore—is under 200 1b. per 
ton of iron melted. There are two large moulding pits, one 30ft. 
diameter and 18ft. deep; and the other elliptical, 50ft. by 30ft. 
and 12ft. deep. As they are only 33ft. above mean sea-level, 
special precautions have to be taken to guard against water. An 
18in. tramway is being laid down, to be worked by locomotives. 
When complete, the foundry will be partially supplied with 
molten iron direct from the blast-furnaces, 

The stove-brick works are adjacent to the heavy foundry, 
and are specially designed for the manufacture of bricks 
required for the stoves, ranges, and register grates pro- 
duced in the light foundry. Vire-clay of the finest quality 
is procured from the colliery adjoining, and is suitable 
for making the best fire-bricks, especially those used for 
the combustion chambers of regenerative hot-blast stoves, 
reverberatory furnaces, &c. The three kilns are small, 
as the demand for stove bricks is limited; they are not 
regencrative, but. whenever they require to be rebuilt they will 
be made so, The only fucl used is blast-furnace gas. The 











Map oF 


Exeursien Route 





EDINBURGH WATER WORKS 
AND PAPER MILLS AT PENICUIK 
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of the adjacent district naturally draining into them. In con- 
nection with the supply of spring water, several compensation 
reservoirs have been constructed, the water of which being of a 
peaty nature is not suitable for drinking, but is now used to 
afford compensation in water-power to the mills on the streams 
into which the spring water appropriated for Edinburgh 
naturally flowed. 3 
Moorfoot supply.—The Moorfoet supply differs from the Pent- 
land in being entirely a surface-water supply. Two reservoirs 
have been constructed, namely, the Portmore and Gladhouse 
reservoirs, for impounding the water naturally draining into 
them, for the purpose of affording a supply for domestic 
urposes ; and two compensation reservoirs, Edgelaw and Rose- 
, have been constructed for the purpose of affording com- 
pensation to the streams on account of the water abstracted. 
The capacity of the reservoirs is fixed as equal to six months’ 
yield of. the district draining into them, which experience has 
proved to be sufficient for equalising the yield of three dry years 
consecutively. All the embankments of reservoirs are con- 
structed upon much the same principle, and consist of earthwork 
formed in thin horizontal layers, with a puddle wall in the centre 
of the bank, which is continued down through a trench tilla water- 
tight foundation is reached. These embankments are formed with 
slopes of 3 to 1 inside and 24 to 1 outside, while the level of the 
bank is generally 5ft. or 6ft. above the level of the waste-weir 
crest. The waste weirs are formed of masonry, and the channels 
leading from them consist of alternate flat gradients and flights 
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shafting. Over each line of machines is an overhead tramway 
for changing the stones when required. The shop is kept at a 
uniform temperature by the waste steam, which is also led into 
the grindstone troughs for tempering the water during cold 
weather. Another adjunct to the fitting shops is a sheet iron 
workshop and Berlin blacking shops. For the best Berlin blaek- 
work as many as four coats of enamel are required. The various 
articles are dried in kilns and stoves, and the several coats of 
enamel ground down with pumice stone, much in the same way 
as in coach painting. These kilns are fired during the night 
with blast-furnace gas, which is shut off during the day ; but 
owing to the mass of brickwork, a practically uniform tempera- 
ture is maintained. 

From 2000 to 3000 tons of castings are usually kept on hand 
in the extensive warehouses, which occupy a considerable part 
of the range of two-storey buildings forming the eastern 
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of altar steps. Gladhouse and Portman reservoirs have upstand 
shafts standing free of the embankment, so that the water may 
be drawn off at different levels, with the view of securing the 
purest water nearest the surface; while the compensation reser- 
voirs have the sluice shaft in the centre of the embankment 
where the water is always drawn off at. the bottom level, as its 
quality is of no importance. The water is conveyed towards 
Edinburgh partly by a built aqueduct and partly by a pipe; of 
the latter a portion is 24in. diameter and the rest 22in. The 
water is subjected to a process of filtration at Alnwick Hill, 
where the works consist of a service reservoir, four filter-beds, 
and a clear-water reservoir, from which last the water is led to 
Edinburgh and the adjacent district of supply. There are seven 
separate pipes leading the water into Edinburgh, and at present 
the district of supply is being divided up, so that it may be 
arranged for each pipe to serve its proper district. On the map 


Edinburgh Waterworks Reservoir. 
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Edinburgh.* Size of reservoir. | Embankment. | | Cost. 
Works.| Name of reservoir. | eer | | | Drainage | | Per 
By | By Surface Greatest Storage Greatest} Total | ®% | APProxi| snintion 
road, pipe. area, | depth. capacity. | height, | content. total. a feet 
} ors 
| miles, | miles. | acres, feet. | lons. | feet. | cub. yards.| acres. £. £. 
Castlehill .. lt (in| i.) = 30 | 1,715,628 | 80 | — = 10,153 = 
Torduff | 560 |; 49 | Ni 80 | 112,500,000 86 | 177,600 7 18,467 748 
. | Clubbiedean 6°20 5:50 | 12 44 65,625, 55 69,052 250 6,021 | 578 
3 ally 660 | — | 1 2 | 58,125,000 82 | 387,074 110 "500 | 411 
g Harlaw 800 |  — 64 | 168,750,000 67 72968 | 3934 7,77 288 
Threipmuir 850 | — | 1g 23 | ° 206,250,000 29 6©| «34,552 | 3618 | 10,000 | 303 
E | Glencorse 8:30 | 9°50 52 62 | 859,378,000 77 =| «86,885 | 3064 | 43,000 | 747 
10°30 | — 18 55 | 121,875,000 59 102,000 1426 11,364 582 
Harper Rig ' 12°20 _ | 178 38 } 562,500,000 36 54,587 4217 11,548 128 
wi | 1600 | — | @2 40. | —_ 175,000,000 48 | 88,061 2113 | 20,686 | 738 
4s | Alnwick Hill .| 8:60 | 890 | 5 24 19,904,263 33 107,521 ie 18,800 = 
8 |KEdglaw .. .. ..| 1816 | — | 87 80 275,000,000 93 93,050 35,000 | 795 
= Rosebery .. .. ..; 18°68 | oo | 525 75 381,250,000 84 | 175,408 7751 83,000 541 
8 | Glathouse .. «| 15°86 | 13°42 | 899 68 1,713,356,000 79 «=©| «152,849 6131 68,400 231 
% | Portmore -. : 1:} 17-37 | 16°95 102} 12 000,000 16 | 16,068 | 610 | 12,500 | 312 
* The distance by road is from the Mound in Princes-street ; that by pipe is from Castlehill Reservoir. 
boundary of the works. The central portion of the upper flat is | are shown the drainage areas and the positions of the various 


taken up by the general offices, in which is conducted the whole 
of the business, comprising besides the ironworks the 
ment of large hematite ore mines in Cumberland, and of other 
estates, and the independent business of public carriers. 


Tue EpinpurcH WATERWORKS. 


The following particulars have been kindly furnished by Mr. 
Alexander Leslie, F.R.S.E., one of the engineers of the works. 
The city of Edinburgh and the adjacent district derive their 
present supply of water from two main sources, namely, the 
Pentland Hills and the Moorfoot Hills. 

Pentland supply.—The Pentland supply consists chiefly of 
spring water, most of which is conveyed direct to the city in 
pipes ; and the yield of the springs being subject to very little 
fluctuation in quantity, a comparatively small amount of storage 
is all that is required tu equalise the available discharge through- 
out the year. There are, however, several small reservoirs which 


drying-shed has a floor-space of 90ft. by 66.t., with a series of | are used for this purpose, and they also serve to store the water 





reservoirs ; and the accompanying table gives details as to their 
capacity and cost, &c. 


Tue Esk Paper MILLs, PENICUIK. 


These mills, belonging to Messrs. James Brown and Co., are 
situated in the valley of the North Esk, within eight miles of Edin- 
burgh, and close to the Eskbridge station of the North British 
Railway. When established in 1790 they turned out probably 
not more than one ton of paper per week. About 1815, new 
buildings were erected and new machinery was introduced, in- 
cluding a Fourdrinier machine and powerful steam-engines. 
New machinery has since been gradually introduced to the 
present time, and the mills now, as described by Mr. John 
Jardine, produce 100 tons of paper per week. The raw materials 
consist chiefly of esparto grass and rags; and the processes 
through which they pass before becoming finished paper are 
dusting, boiling, bathing, bleaching, pressing, beating, making, 
calendering, cutting, surting, and baling. The raw materia!, 
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run bya siding from the railway direct into the mills, is first 
thrown into the dusting machine, where it is shaken about, and 
the dust extracted by a powerful exhaust fan. It is then con- 
veyed by a series of endless felts to the boiler, where it is at 
once violently beaten ‘down by a continuous shower of boiling 
alkali. After the boiling, which occupies about eight hours, the 
grass is forked loosely into open vats, and is bathed with tepid 
water and drained. of alkali. In the bleaching cisterns, which 
have semicircular ends and are fitted with revolving knives, the 
grass is then pulped and partially opened out, and slightly 
rinsed with pure water,and then bleached ; after which the pulp is 
treated in the “ presse pite” machine to remove all remaining sand 
or grit, and knots, roots, heather, &c., and is delivered in rolls into 
boxes, having thus-been thoroughly prepared without any hand 
labour. In the beating engine the fibres of the pulp are drawn 
out into a finely divided condition, and the colovring and sizing 
materials are added. The beating engines are driven by a com- 
pound engine working up to nearly 600 I.H.P. There are four 
paper-making machines, one of which is 120ft. long, and delivers 
paper 76in. wide at any speed from 20ft. to 150ft. per minute, 
according to the thickness or quality required. The calendering 
machines are fitted with cotton and chilled iron rolls, and by 
means of compound levers great pressure is exerted upon the 
paper sheet. In the cutting machines six or eight sheets can 
be cut ata time. The plant and general machinery are of the 
newest and most approved kind; while the arrangements for 
using waste liquors over again and for preventing pollution of 
the river are very complete. At night the works are lighted up 
mainly by electric light, which is useful for matching colours. 
The number of workpeople employed is about 300. 


Tae VALLEYFIELD Paper MILLs, PENICUIK. 


These works were established in 1708, and since 1770 have 
been the property of Messrs. Cowan. The paper here manu- 
factured is used for a great variety of purposes. It includes 
ledger papers, similar to the well-known American papers, tub- 
sized by hand and loft-dried; also aniwal-sized writing, book, 
and drawing papers, from the highest quality downwards; 
printing-paper of the ordinary character for book-work, and 
super-calendered for illustrated books and serials, and tough 
cartridge and ammunition papers for the Government offices. 
The principal processes in the manufacture are selecting and 
preparing the fibres, boiling with caustic soda, washing, bleach- 
ing, sizing, treating with antichlor, colouring, beating to pulp, 
and running upon a machine to form paper. The treatment of 
Esparto grass is by the boiling processes of Roeckner and 
Sinclair with a caustic solution; this while still hot is floated 
into an evaporator, and incinerated to recover the soda, which is 
obtained chiefly in the form of the carbonate mixed with 
silicate and other salts. The offensive odorous gases evolved 
during the process of incineration are carried, according to 
MM. Porion and L’Espermont’s plan, into a smoke-consuming 
chamber, where they are allowed to expand and burn, and their 
unpleasant smell is thereby got rid of. In Porion’s evaporating 
plant the caustic solution is beaten into froth by revolving faus 
working in a tunnel of hot air; the froth bubbles expose a large 
surface and evaporate quickly, making the liquor thicker and 
more ready for the furnace. Amongst the machines is a very 
large Forbes rag engine for beating the stuff, capable of making 
sixtcen tons of paper per week; one 78in., two 7lin., and two 
68in. paper-making machines; three long air-driers, composed of 
about eighty drums each ; an automatic paper-winding machine, 
the axle of which revolves upon an inclined way, cutting 
machines, and many glazing and calendering rolls. A 7lin. 
paper-making machine makes the paper entirely from Esparto. 
In order to avoid polluting the river, the floor washings and 
machine waters are conducted separately down tortuous channels 
where suspended matter is deposited, and are then led by a 
single channel to a filter bed, and thence finally to the river. 
The channels are cleaned periodically ; the pulp deposited in the 
machine-water channel is flushed into a tank through sluices at 
the bottom of every two lengths of channel, and is dried and 
sold to packing-paper makers. The boiler waters are purified in 
a similar manner, assisted, however, by chemical precipitation. 
The deposit on the filter beds is cut out and wheeled away. The 
process of preparing gelatine size from hide pieces and cuttings 
is also carried on at these works. The mills are supplied with 
the finest spring water, conducted in pipes from about three 
miles distance. On the top of a hill there is a chimney shaft 
communicating with the boilers through a bricked archway 
running up the steep hill-side. The seventeen steam boilers are 
fed with dross coal by self-acting feeders ; economisers raise the 
feed-water to a temperature of 220 deg. Fah. The motive- 
power is supplied by numerous steam engines, ranging from 
6 indicated horse-power to 200 indicated horse-power, and 
amounting to about 1200-horse power in all. 








AN EXAMINATION OF SOME RECENT EXPERI- 
MENTS ON SEWAGE TREATMENT MADE, BY 
MR. W. J. DIBDIN, F.C.S8., FOR THE METRO- 
POLITAN BOARD OF WORKS.! 


By R. W. Perecrixe Bircu, M.1.C.E., F.G.S. 


AT the Institution of Civil Engineers at the beginning of the year 
an admirable paper was read by Mr. Dibdin, Chemist to the 
Metropolitan Board of Works, upon “‘Sewage Sludge and its Dis- 
posal,” in which he sets forth the process about to be put into 
operation by the Board for the treatment of the sewage of London. 
The metropolitan sewage is to be treated with 3-7 grains of lime and 
1 grain of sulphate of iron per gallon, and Mr. Dibdin produced 
the results of a large number of experiments to show that although 
greater purification might have been effected by a greater expendi- 
ture of chemicals, the improvement would not have been worth its 
cost. Great difference of opinion was expressed in the discussion 
as to the capability of such homeopathic treatment, and it is not 
proposed here to say anything about the relative merits of different 
precipitants : but the 500 odd analyses made by Mr. Dibdin besides 
showing the relative merits of different agents also show the relative 
susceptibilities of the samples tested, and it is to call attention to 
the importance of this difference that the author has ventured on 
this occasion to address the society. In this communication 
there is nothing but what could be extracted from Mr. Dibdin’s 
peper: but the object in the two cases not being the same, it has 

mn thought worth while to utilise the large mass of well- 
authenticated facts obtained by the Metropolitan Board of Works 
to teach a lesson which on the former occasion was not emphasised as 
the present author considers it might have been with great advan- 
tage. Mr. Dibdin took twenty-three samples of sewage from the 
Metropolitan Outfall at Crossness, and having extracted from them 
the matter in suspension, treated each in twenty-five different 


ways. He used lime alone in quantities varying from 37 to 15 
grains per gallon, sometimes in solution, sometimes as milk of 
lime. He used lime in conjunction with sulphate of iron in various 


proportions, lime together with sulphate of alumina, lime supple- 
mented by both sulphates, and also lime, sulphate of iron and 
animal charcoal together. As will be seen from the diagram, the 
chemicals necessary for these treatments were estimated to cost 





1 Paper read before the Society of Municipal Engineers and Surveyors, 


| 

| from °81 of a penny per head per annum to 48s, per head per 
annum, and it is obvious from Mr. Dibdin’s figures that the 
use of the larger quantity of cl ls would, independentl 

of the expense of dealing with the increased quantity of 
sludge, have cost a great deal more than their worth. 
to be learnt from Mr. Dibdin’s figures that whether hoe added 
47 grains of chemicals or 108 grains to the gallon at costs respec- 
tively of 1}d. per head and 4s. per head, it did not make more 
than 20 per cent. difference in the amount of organic matter 
removed. This is very strong if not conclusive evidence in support 
of the opinion arrived at by the Board of Works, namely, that it 
was best to limit the amount of chemicals used as proposed by Mr. 
Dibdin. But although the difference between the effect of one 
precipitant and another precipitant upon any one of the samples 
tested is small compared with the cost, the difference in the extent 
to which two samples have been found to yield the dissolved 
organic matter contained in them is very striking, and this brings 





Chemical Peapttati mn upon 23 different samples of 
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the author to the point he wishes to impress upon the members of 
this Association having the management of sewage precipitation 
works, viz., that more is to be expected from experiment and 
research into the question of what are the influences affecting the 
susceptibility of sewage to chemical precipitation than from trials 
of different chemical agents. The diagram shows what per- 
centage of the dissolved organic matter was removed from each 
sample by every one of the different precipitants. The horizontal 
rows of ordinates represent the results of one treatment upon 
twenty-three different samples; the vertical columns the results 
obtained from treating one sample in twenty-five different ways. 
Upon examining the diagram it will be seen that there is a much 
greater uniformity in the latter set of results than in the former 
ones, showing that the results arrived at depend more upon some 
uality or condition of the sewage at the moment of treatment 
than upon the character or quantity of the precipitant used. For 
example, compare the behaviour of samples Nos. 1 and 6 with that 
of Nos. 20 and 21. The two first under the twenty-four different 
treatments—the twenty-fifth treatment is excepted because of its 
probibitory expense—yielded from 20 per cent. and 23 per cent. 
post pate to 49 and 55 per cent., or an average of 33 per cent. 
and 35 per cent. respectively, while 20 and 21 only yielded from 0 
per cent. to 29 per cent. and 16 a cent., or an average of 8 per 
cent. and 9 per cent., showing that where the greatest success 
attended the treatment the result was due more to the sewage 
than to the precipitant used. It will be seen that certain samples 
have yielded up their impurities far more generously to all of the 
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treatments than other samples have to any, and that certain 
samples yielded more dissolved organic matter to 15 grains of lime 


y | than they did even to a greater quantity of lime, together with a 


considerable addition of sulphate of iron and alumina, Columns 
Nos. 1, 6, and 22 show that a sample of London sewage may be in 
such a condition that it will yield its dissolved organic matter 
practically equally as well to any of the twenty-five treatments. 
‘he few weak places in columns No. 2 and No. 4, and the one 
weak place in No. 22, suggest that their occasional stubbornness 
is due rather to the temporary condition of the sewage when 
treated than to the class or quantity of filth which they contained, 
and that the inefficiency of all the reagents alike to touch samples 
20 and 21 may be due rather to the conditions under which they 
were treated than to the elements of which they were composed, 
It is obvious when certain samples of sewage yield generously to 
twenty out of twenty-five different treatments, but in the other 
cases resist reagents which have been effective with other samples 


Diagram showing the Percentage Reduction of Qeidizable Organi Matter in Solution by various methods of 


of the same sewage, that the strength of sewage is not the only 
factor to be considered, and that the variety of result must be due 
to some varying physical condition, possibly age or temperature, or 
degree of decomposition of the sewage when treated, or maybe to 
the temperature of the atmosphere or the barometric or photological 
conditions prevailing at the time. 

The author knows that Mr. Dibdin has not at present satisfied 
himself as to the meaning of the facts collated on the diagram 
further than was necessary for the question he had in hand at the 
time he made the experiments; but the author believes that if the 
science of sewage oe omer is to be advanced it must be through 
investigations, by gentlemen in this Association, of the nature and 
extent of the outside influences which affect the action of precipi- 
tating agents upon sewage 








Tue MANCHESTER EXHIBITION.—In our notice of the exhibits in 
the Irish section of the Manchester Exhibition, in our impression of 
the 22nd ult., we stated that the cylinders for the Great Southern 
and Western locomotives were cast by Messrs, Grendon, of Drog- 
heda. This isa mistake. The cylinders in question were cast at 
Inchicore. All the cylinders on the Great Southern and Western 
Railway have been cast for the last five or six years at the Inchi- 
cere works of the company. Previously they were cast by Messrs, 
Grendon, 
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THE IRON, COA 
OF BIRMINGHA 
OTHER DISTRICTS, 


(From our own Correspondent, ) 


SreciricaTions for sheets are more plentiful this week than last, 
and makers have no sort of difficulty in keeping the works going 
full time. They might indeed place many more orders on their 
books if they were less determined to accept no business except 
at the 5s, to 7s, 6d, per ton advance which has recently prevailed. 
The time, however, of low prices has continued so long that pro- 
ducers are resolved to make the most of the revival, which has 
now occurred, and some of them quote as much as 10s, per ton 
advance, ‘This full rise, however, they hardly expect to obtain in 
any case, and the figure is quoted more as an indication that 
order books are closed for the present against the receipt of 
further business, £6 2s, 6d. was this afternoon again named 
as the figure for galvanising singles, £6 5s. to £6 7s, 6d. for doubles, 
and £7 5s, to £73. 6d. for lattens. A few firms would, however, 
not have refused £7 2s, 6d. for lattens, Merchant singles were 
£5 17s. 6d. upwards, the strengthening in the market upon mer- 
chant sheets having been much less than upon galvanising sorts. 
Indian inquiries for galvanised corrugated sheets are on the market 
this week in increased numbers, while the South American demand 
keeps good, Cable advices from Melbourne indicate a continued 
eae by the market of an improvement in demand and 
prices, without, however, at present any very palpable reason for 
such anticipations, Staffordshire galvanisers’ prices are strength- 
ened by the information of an advance of £1 per ton, just 
announced by the Scotch galvanisers, The Clyde is coming into 
increasing prominence as a galvanising centre. £10 5s. to £10 10s, 

r ton, f.o.b, Mersey, is again quoted this week for Staffordshire 
prands. Thin sheets for staying and working-up purposes remain 
in good sale on home, continental, colonial, and American account, 
Prices are well maintained, 

Messrs, John Knight and Co, quote Dilldale singles, £8; K.B.C. 
singles, £9; Crown, £10 10s.; plough sheets, £12; C.8.8, char- 
on sheets, £14 10s.; and Knight's charcoal, £12. Steel sheets 
are £11; Crown bars are £7 ; plough bars, £9; and charcoal bara, 
£15. Tin-plates the firm quote :—Cookley K. charcoal, 22s, 1.C.; 
C.8.8. charcoal, 20s,; and Woolverley, 18s. per box. Cokes they 
quote 17s, for LC, Large tin sheets of the Cookley K. charcoal 

rand are 25s. 6d. per cwt. for singles; C.S.8. charcoal, 23s, 6d. ; 
and Cookley coke, 21s. 6d. Doubles are 1s, 6d. per cwt, extra, and 
lattens 3s, per cwt. extra, 

Messrs. Hatton, Sons, and Co, quote thin iron sheets for work- 
ing up purpoees of single gauge at £10 to £12 per ton; charcoal, 
black sheets, £15 to £18 per ton; steel boiler plates, £7 to £8 per 
ton; soft steel sheets, heavy singles, £9 to £16 for deep stamping 

urposes and tinning; and doubles, 20s, to 30s. extra, with a yet 
urther 20s, to 30s, per ton for lattens. Soft steel blooms and 
billets the firm quote about £5 15s, to £6, 

Current prices of ordinary qualities of finished iron may be 
gathered from the revised rates of the Pelsall Coal and [ron Com- 
pany, which are this week as follows :—P.C. bars, £5; P.C. hoops, 
£5 5s.; Crown bars, £5 10s,; Crown hoops, £5 15s,; Crown sheets, 
£6; charcoal sheets, £13; hinge strip, £6; gas strip, £5; nail 
strip, 24in. wide to 13 gauge, £5, all at makers’ works, 

Business in the pig iron trade remains tame ; 37s. was again 
quoted for good Derbyshires, but less excellent qualities might 
have been had for 36s. 6d. Northamptons were something under 
36s., and Derbyshires about 39s. 6d. to 40s. at stations. Hematites 
keep firm at 52s, 6d. for Welsh, and 53s, 6d. to 54s. for West coast ; 
forge sorts without much doing. Native pigs are 28s, 6d. to 30s. 
for common sorts, 378, 6d. to 40s, for part-mines, and 50s, for hot- 
blast all-mines, 

The prices which are now being paid for Bessemer plating bars 
delivered into this district from the Welsh steel works are £4 15s. 
to £5 per ton, and from Sheffield, for metal of guaranteed temper, 
£5 10s, to £6. roy, ae quality bars of Sheffield make are £9 to 
£10, and Swedish Bessemer ditto, £14, Edge-tool makers state 
that in doing a large amount of work they would prefer to emplo 
the cheap Sheffield bars to the cheaper Welsh bars, since there fs 
less waste, and the work produced is more satisfactory. Cast steel 
— vary from a minimum of £20 to a maximum of £60 per ton 

elivered here, and the qualities employed in the largest quantities 
by the edge-tool makers range between £26 and £35 per ton. 

The ya A of steel offering upon the local market will be early 
increased by the starting of the extensive new steel works of the 
Aireside Steel and Iron Company, Leeds. It is announced in this 
district that the works are now rapidly approaching completion, 
and in six weeks’ or two months’ time orders will be being executed. 
The works will have, it is asserted, a capacity of some * tons of 
steel a week. The Bessemer process has been adopted, and Spanish 
ores are the material to be employed. The company has for some 
time past owned three blast furnaces, which will produce some 
700 tons of pigs each per week. The ores can be brought straight 
from Spain right to the furnaces by means of the Aire and Calder 
Canal navigation. Blooms and billets are the chief classes of steel 
for which a market is anticipated in this district, and Mr. Jno. E. 
Perry, of Wolverhampton, has been appointed the new company's 
representative. The new steel will be offered at the lowest possible 
price, and excellent quality is promised, 

The railway wheel and axle makers continue fully occupied. 
Orders recently received for India and South America are for 
some thousands of pairs in a line. The material employed in their 
manufacture is steel, 

There has been a considerable resumption of work on the part of 
the nailmakers and chainmakers who have been on strike. Some 
fifty employers, distributed over both industries, have conceded 
substantial udvances. On Wednesday, however, a rattening out- 
rage was executed upon the premises of Messrs, H. and F. Shaw, 
Birmingham, one of the malleable nail firms who have persisted in 
the demand for a reduction of 10 per cent. An attack was made 
by gangs of men, who broke the windows and attempted to unroof 
the shops. The police, however, made a timely rescue. 


AND GENERAL TRADES 
WOLVERHAMPTON, AND 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—-There is no specially new feature to report in con- 
nection with the iron trade of this district. Business all through, 
with the exception of perhaps a moderate demand for hoops and 
sheets, continues very slow, but prices maintain a generally steady 
tone, and in this a the market may be said to be in a fairly 
_ healthy condition. Pig iron makers not only show no anxiety to 
press sales, but where business might be done at a little under 
current rates, it is se! in exceptional cases that there is any dis- 
position to entertain the offers that buyers put forward. Hema- 
tites are being kept steady in price by the activity which prevails 
generally in the large steel-making centres, and although supplies 
are plentiful, and the business doing in this market only small, 
very little concession upon late rates is obtainable. Finished iron 
is scarcely maintaining the improvement which seemed to have 
set in recently ; for sheets and hoops better prices are still being 
got than were taken a short time back ; but bar iron is easier to buy, 
and some very low figures are reported to have been taken by 
merchants. 
The Manchester iron market on Tuesday was only moderately 
ttended, and busi was very slow. For pig iron there was but 
a limited inquiry, and business seemed to be held in check by the 
firmness with which makers generally adhered to their prices. For 
Lancashire pig iron, quotations remain at the practically unobtain- 
able figure, so far as this market is concerned, of 38s. 6d, for forge, 
39s. 6d. for foundry qualities delivered equal to Manchester, 
and local makers seem to be firm in holding for these prices. 
District makers, who have mostly pretty well filled their books for 








the present by the sales recently made at a little under the prices 
they are now asking, are holding for 36s, 6d. for forge, and 37s. to 
87s. 6d. for foundry, less 24, as their minimum for delivery equal 
to Manchester. In outside brands offering here Scotch and 
Middlesbrough makers are generally holding pretty firmly to late 
rates, but in some instances there is a disposition to entertain 
special offers at 8d, to 6d. per ton under the quoted list 
rates. For hematites the current market prices are about 
62s, to 52s, 6d., less 24, for g No. 3 foundry qualities, 
delivered into the Manchester district, with makers in some 
instances asking a little above these figures. In finished iron, 
sheets are quoted at £6 58, to £6 7s. 6d. for local, and £6 10s, to 
£6 12s, 6d. for good Staffordshire qualities delivered into the Man- 
chester district, but the top figures are not very readily obtainable. 
Hoops are firm at about £5 5s., and good qualities of bars are 
quoted at £4 17s, 6d. per ton, but under this figure is being taken 
to secure orders, 

Taking the engineering branches of industry all through, there 
seems to be a fair amount of work in hand. Boilermakers ee 
are being kept fully employed, toolmakers are moderately well 
aon with orders, stationary engine builders and millwrights 
are better supplied with work, and machinists, although the new 
orders coming forward just now are not of any great weight, are in 
a better position than they were a short time back. Locomotive 
builders are kept moderately employed with orders in hand, but 
have comparatively little new work in prospect. The returns of 
the trades union organisations continue to show a lessened number 
of members out of employment, and the report of the Steam 
Engine Makers’ Society lor the present month shows a fair improve- 
ment all round, with a reduction of 1 per cent. in the unemployed 
list. The reports sent in to this society from the various districts 
throughout the country are to the effect that, with the exception 
of London, which is still returned as bad, and Bolton, where the 
strike is still in progress, trade is generally fairly good, On the 
other hand, there is still the general report from employers that 
work, unless it is of some special character, is only to be got at 
excessively low cut prices, and that there is no improvement what- 
ever in this direction, but that, if anything, the tendency of prices 
is to get even still lower. 

The Bolton strike shows no sign whatever of coming to an end, 
The —— I understand, are gradually filling their shops with 
men, obtained from various districts, sufficient to carry on the 
work they have in progress; and at a special meeting of the 
National Executive Committee of the Iron Trades Employers’ 
Association, held in Manchester on Thursday last, a resolution was 
passed to the effect that the refusal of the men on strike to accept 
arbitration entitled the employers to the further support of the 
Association, which will be given. On the other hand, the men 
seem to be quite as determined as ever to continue the struggle 
and the Bolton Strike Committee continue to be liberally supp ied 
with funds, the last balance-sheet showing £900 in hand, after pay- 
ing all expenses up to date. 

e fifteenth annual meeting of the Iron Trades ag we mond 
Association was held in Manchester last week, Mr. C. D, Holmes, 
of Hull, the president, in the chair, and there was a large attend- 
ance of members. The report, which was presented and adopted, 
dealt specially with the present depressed state of trade and the 
strike at Bolton, The work done by this committee has been 
varied, and, the report adds, it is hoped, conducive to the intercsts 
of the iron and engineering trades, as well as of other important 
industries. The committee have had specially to deal with the 
Rating of Machinery Bill, the Bill to amend the Employers’ 
Liability Act of 1886, and the Steam Engines and Boilers Bill, 
which had been before the Legislature, and still remained 
in an undetermined condition owing to the heavy pressure of 
other imperial questions upon the House of Commons. Another 
matter partially legislative, which has also been dealt with by the 
committee, has reference to the proposed collection of labour and 
wages statistics by the Labour Bureau of the Board of Trade. 
Very elaborate blank schedules had been prepared by the Board of 
Trade, and specially drawn up to meet the case of engineers, iron 
shipbuilders, machinists, and ironfounders ; but the committee saw 
nothing in this project which could in any way be made to serve 
the interests of the iron trades of the country or could be made 
useful to the public generally, whilst there were features intro- 
duced into the inquiry of a singularly inquisitorial character, which 
far ded the functions of any Government department in this 
country, and for these and other equally grave reasons they 
instructed the secretary to issue a circular to all their members 
suggesting that none of the blank schedules should be filled up or 
any replies given to the officers of the Board of Trade except 
through the officers of the Association. In this respect the view 
entertained by the committee was adopted by their members and 
endorsed by employers in other industries apart from the iron and 
engineering trades, as was shown by the recent statement in the 
House of Commons that out of 46,000 inquiry forms sent out only 
6000 replies had been received from employers. After the report 
the usual formal business of the annual meeting was transacted, 
and Mr. J. H. Kitson, of Leeds, was elected president of the 
Association for the ensuing year. 

A circular has been received by the secretary of the Manchester 
Geological Society—and as it is a printed document, it has no doubt 
gone the round of the various scientific societies throughout the 
country—in which assistance is being solicited towards the cost of 
constructing an air ship, in which the inventor—Dr. A. De Bausset, 
of Chicago, U.S.—proposes to make a voyage of discovery to the 
North Pole. This air ship, which is to be capable of carrying 200 
passengers, besides representatives of the press and accomplished 
observers and operators, is to be composed of a cylinder built of 
thin plates of steel, to which is attached a car for passengers, 
freight, and machinery. For his ascensional force the inventor 
departs from the old methods, and instead of gas uses a partial 
vacuum regulated by means of air valves and air pumps, by which 
the vacuum can be decreased or increased as required. Horizontal 
motion is to be secured by the use of eight compound exhausting 
air screws, displacing and throwing upon the surrounding atmo- 
spere 270,000 to 300,000 cubic feet of air per minute, which 
it is claimed will be sufficient to impart a velocity of seventy 
miles per hour. Dr. De Bausset is willing to admit that his 
project may appear to be the dream of a visionary, even to 
men of scientific attainments, but he seems to be satisfied that 
he has secured the endorsement of a professor of astronomy at 
Chicago, and a couple of electrical journals published at New York 
as to the effectiveness of his device for navigating the air by a 
vacuum instead of by inflation with hydrogen, and he has planned 
out a personally conducted excursionists’ tour which puts into com- 
plete shade anything that the most enterprising of the tourist 
managers has ever even dreamed of. Dr. De Bausset estimates 
that a month’s time will suffice for the journey to and from the 
North Pole, out of which ten days or two weeks will be available 
for scientific observations of arctic phenomena, and the journey is 
to be commenced on June Ist next year, starting from New York, 
and calling on the way at Philadelphia, Washington Toledo, 
Chicago, Omaha, San Francisco, Jeddo, Canton, or Pekin, Con- 
stantinople, Rome, Paris, Berlin, St. Petersburg, and thence 
direct, via Greenland, to the arctic regions. Of course, to com- 
plete the building and equipment of this air ship, money is required, 
and the tempting offer is held out of a free passage either for him- 
self or representative to every subscriber of 1000 dols. 

The general condition of the coal trade of this district remains 
practically unchanged. For all descriptions of coal the demand 
continues extremely dull, and pits are kept working only very 
irregularly, some three and a few four daysa week. All classes 
of round ccal are very bad to sell, and with stocks accumulating, 
where sales can be effected to clear away quantities very low 
prices are taken. Supplies of engine fuel are rather scarce, so far 
as the best qualities of slack are concerned, but other sorts are 
plentiful enough to meet the very moderate requirements of con- 
sumers, The average current prices, which, however, do not repre- 
sent the figures taken for special sales, remain at about 8s, to 








8s. 6d. for best coals, 6s. 6d. to 7s. seconds, 6s, to 5s, 6d. common 
coals, 4s, 6d, to 5s. burgy, 3s. 6d. to 4s, best slack, and 2s, 9d. to 
3s. per ton for ordinary qualities at the pit mouth, 

e demand for shipment is only indifferent, and prices are very 
low, steam coal delivered at the high level, Liverpool, or the 
Garston Docks, not averaging more than 68, 6d, to 7s, a ton. 

Bavrow.—The rumour I referred to last week of the probable 
acquisition of one of our largest shipbuilding and engineering con- 
cerns - a syndicate of gentlemen of the highest position in the 
shipbuilding and engineering world proves to be correct, but as 
nothing definite has been done, although I hear the project is 
making favourable headway, it is not prudent in the meantime to 
make further reference to it, except to say that the scheme if car- 
ried ont, which there is every reason to believe it will be, will be of 
the near possible advantage and benefit to the town. Ship- 
building here has not for some considerable time past been well 
employed, It is evident now that steel plates, angles, slabs, and 
other material as produced by a new plant put down by the Barrow 
Steel Company being available, shipbuilding can be carried on at 
Barrow under favourable conditions for , 80 soon as any de- 
mand springs up, and there are any prospects of securing new orders, 
The same quietude which characterises shipbuilding is also 
noticeable in the engineering trades, both marine and general. 
In the marine trade there are certainly satisfactory indications of 
improvement, and it is probable that more men will shortly be 
employed on the orders which are now held, while other irnportant 
contracts are pending. In the pig iron trade no change can be 
quoted. The demand for hematite samples of pig iron is quieter 
than it has been, although it is known that buyers require the 
delivery of very large parcels, in addition to those already con- 
tracted for, But makers and dealers generally are well sold forward, 
and are busily employed on heavy contracts. There is no change 
to note in prices, which remain at 45s. 6d. per ton net, f.o.b., for par- 
cels of mixed Bessemer iron, and 44s, 6d. for No, 3 forge and foundry 
iron. Sales are noted at about 44s, per ton for we wre we Steel 
makers are very busily employed on rails, and the trade is improving 
every day. ‘The demand at present is so brisk that makers cannot 
even attempt to compete with it. They are so fully sold forward 
that they have not much to dispose of for prompt delivery, and 
the demand has been greatly augmented from the fact that, on the’ 
one hand, some steel makers who in other districte have been 
suffering from a scarcity in the supply of water, have been com- 
pelled to restrict their output, and an extraordinary demand has 
therefore been put on those whose works have been kept going, 
and who had any steel to dispose of. But there is another potent 
reason for an immediate increase in the demand, and that is to be 
found in the fact that some large makers of steel have oversold 
their output, and cannot fulfil important engagements. The rail 
trade is, of course, the chief feature of busi at the t, 
but there is also a fair trade doing in plates, bars, angles, and 
other descriptions of steel, Finished iron is quiet. . Iron ore firm 
and brisk for best descriptions at 11s, 6d., but raisers are not offer- 
ing large parcels, 




















THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE directors of Messrs. Samuel Fox and Co., Stocksbridge 
Works, Deepcar, near Sheffield, have appointed Mr. W. H. Fox as 
chairman and managing director of the pany, in ion to 
his father, the late Mr. Samuel Fox, founder of the business, which 
has been one of the most remarkable and successful in South 
Yorkshire. The report for the year ended 20th June last shows a 
profit for the year of £37,396, which, with the balance from last 
year, gives a total of £39,968. This enables them to recommend 
a dividend at the rate of 15 per cent. per annum, towards which an 
interim dividend at the rate of 10 per cent. annum was paid on the 
Ist of March last. The dividend absorbs £36,000, leaving £3968 
to be carried to the next year’s account. 

A paragraph is going the round of the news rs to the effect 
that the Turkish Government have placed with German manufac- 
turers orders for 500,000 arms. This is the same order as was re- 
ferred to in my letter to THE ENGINEER a month ago, Two German 
firms have taken the contracts for 500,000 new rifles for the Turkish 
Government, and the steel for the barrels, &c., is now being pro- 
duced by a Sheffield firm, who have undertaken to deliver at stated 
times within three years. 

A newly-formed organisation of iron and steel workers, entitled 
the Associated Iron and Steel Workers of Great Britain, held a 
conference at Sheffield this week. The representatives of the press 
were excluded, and no official report of the proceedings could be 
obtained. Some time ago the National Association was split up 
over a proposal for a centralised fund, which was resented by the 
branches in the Midlands, and since then the operations of the 
National Association have been mainly confined to the North of 
England, the Midland districts being governed by the Conciliation 
Board. The formation of one body for the whole of the country, 
including the Scotch ironworkers, has led to the present move- 
ment. The Association was provisionally constituted at a conference 
held at Manchester in April, when «raft rules were submitted. 
These have been circulated by the various branches for considera- 
tion, and were this week brought before the Conference for 
approval. The Association numbers over 7000 members, repre- 
senting Wolverhampton, North Staffordshire, Manchester, Shrop- 
shire, West Bromwich, Warrington, Wigan, Bolton, Wishaw, 
Sheffield, Parkgate and Masbrough, Brierley Hill, Bilston, &c. 

Mr. J. E. Bingham, ex-Master Cutler, has given notice of the 
following motion to be included in the pr mme of the autumnal 
meetings of the Associated Chambers of Commerce, to be held at 
Exeter in September :- ‘‘That in the opinion of the Associated 
Chambers of Commerce it is expedient that counsel should be paid 
for their services according to usual commercial laws, and be placed 
in a position to recover their fees by action at law from any solicitor 
who may employ them, and be made liable to pay damages for 
negligence in all cases in which, if such counsel were a solicitor, and 
was guilty of negligence, any client employing him would be 
entitled to recover damages against such solicitor.” 

The Cutlers’ Company held their annual meeting on the 2nd 
inst., when Mr. James Dixon, of the firm of Messrs. James Dixon 
and Sons, silversmiths and electro-plate manufacturers, Cornish- 

lace, Sheffield, was appointed master for the ensuing year. Mr. 

ixon is among the youngest members of the company; but he 
has travelled extensively, has received a liberal education, and is 
one of our ablest rising men. His firm is the oldest and largest in 
the trade in this district, and the family of Dixon has long been 
to the front in social circles of Hallamshire and business relations 
in the leading markets of the world. The senior warden for the ' 
year is Mr. 8S. E. Howell, and the junior warden is Mr. S. G. 

ichardson. The Cutlers’ Feast takes place on the Ist of Sep- 
tomber, when Mr. Dixon will be installed according to the quaint 
and picturesque cer ial of this ancient corporation. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

A SLIGHT Sy ag ong has taken place in the Cleveland pig iron 
trade during the last three or four days. Buyers seem incli to 
re-enter the market, but sellers are still somewhat wary. It is 
expected that the shipments will be good this month, and this 
tends to cause some hesitation in selling. At the market held at 
Middlesbrough on Tuesday last the attendance was but moderate. 
The tone was, however, decidedly cheerful, and prices were some- 
what firmer than they were at the end of last week. No. 3 g.m.b. 
for prompt delivery could then easily be obtained at 34s. 3d. per 
ton, whereas now 34s. 43d. is the lowest accepted by any mer- 
chants. Makers still refuse to quote lower than 35s., and manage 
to book a certain number of orders at that price from continental 
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consumers and such merchants as are absolutely forced to buy. 
The demand for forge iron is poor, and the price weak, purchases 
having been made at 32s. 6d. during the last few days, as against 
32s. 9d. to 33s, a week ago. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
hematite,” mixed Nos., 45s. per ton ; ‘‘ Acklam Yorkshire ” (Cleve- 
land), No. 3, 36s. per ton ; ‘‘ Acklam basic,” 36s. per ton; refined 
iron, 48s. to 63s. per ton—net cash at furnaces. 

Warrants have at Glasgow changed hands at 34s. 1d., or 3d. 
below last week’s rate. At Middlesbrough holders will not take so 
low a price, and therefore no business is done. 

The quantity of pig iron exported from the Tees during July 
was 64.516 tons, or about tons less than in June last, but 
6000 more than in July, 1886. The — items of the ex, 
list are as follows, viz.:—To Scotland, 19, tons ; to Wales, 6235 
tons; to Germany, 7440 tons ; to the United States, 7225 tons; 
to Sweden, 4101 tons; to Holland, 3900 tons, and to Russia, 2850 
tons. The shipments of manufactured iron and steel amounted 
to 29,787 tons, India taking, as usual, the largest quantity, viz, 
11,787 tons. 

The net average selling price of Durham coal during the three 
months ending June 30th is certificated to have been 4s. 5-2]d. 
per ton. The wages of the miners will not be affected by this 
return. 

The accountant to the North of England Board of Arbitration 
certifies that the net average selling price of manufactured iron 
for the two months ending June 30th was £4 12s. 53d. per ton, or 
10d. less than that of the previous two months. 

Great interest has been felt by all concerned in shipping at 
Stockton and Middlesbrough in the recently concluded action 
between the owners of the Castledale steamship and the Tees Con- 
servancy Commissioners. The Castledale was an iron screw steamer 
of 2358 tons burden, built in 1882 by Messrs. Wigham, Richardson, 
and Co. She was about to proceed to India with rails for the 
Indian Government; when she had taken on board about 2200 tons 
of rails and 700 tons of bunker coals in the dock, she was taken out 
into the river and moored at high water alongside a new wharf 
belonging to Messrs. Walker, Maynard and Co. This was done at 
the suggestion of the pilot, and with the knowledge, if not by the 
consent of the harbour-master. When lying in her new berth, and 
the tide had fallen, she began to touch the ground ; at the time of 
low water loud noises were heard in the engine-room, bolts began 
to give way, bulkheads to buckle, the boilers to move on their 
seatings, and the ship's floors to crack ; the vessel had evidently 
settled amidships, while the ends were free, and she was apparently 
commencing to break her back. She was afterwards unladen, put 
in dry dock, and thoroughly repaired at a cost, according to 
plaintiff's statement, of about £8000. To recover this the action 
was brought, the plaintiffs yey bg the harbour-master should 
not have permitted the pilot to take the vessel to moorings which 
were untried, and afterwards proved to be unsafe. They attri- 
buted the accident to the presence in the bed of the river of the 
trunk of an ancient tree, which was found there later on, and which 
they held ought to have been previously discovered and removed 
by the Commissioners. The latter contended that the harbour- 
master did not give permission to the pilot to take so large and so 
heavily laden a vessel to the berth in question, and that what the 
latter did was upon his own msibility, and that he alone was 
to blame. The result of the action was that judgment was given 
for the plaintiffs, the exact t of d to be left to be 
assessed by a jury. 

Mr. T. Bell, her Majesty’s inspector of mines for the county of 
Durham and the North Riding of Yorkshire, has issued a report 
wherein he alludes to the recent development of the salt industry 
of Teesside. It appears that last year four salt-producing firms 
were in operation, and that their joint output was within 2 per 
cent. of 100,000 tons. Several new wells had, however, then been 
sunk, or were in progress, and there was every prospect of a con- 
siderable increase in the supply. The salt bed had been proved to 
extend as far as the village of Greatham on the north, though the 
diminished depth at which it there exists seems to indicate that 
the edge of the basin is not far off. To the south, it has been 
proved at North Ormsby, where the depth is half as much again as 
at Greatham ; and to the east at South Bank, where it is more than 
200ft. deeper still. The deposit, as now known, is 4 miles in 
length by 2? miles in breadth, giving an urea of nearly 12 square 
miles, the average thickness of the deposit being 100ft. The brine 
is being converted at some of the works into table salt of the finest 
quality. The total number of wells has now reached twenty-nine. 
The probable yield has been estimated at nearly 250,000 tons per 
acre, or 2,000,000,000 tons for the whole area of the deposit. 

Mr. Bell's report deals not only with salt, but with all other 
minerals raised in his district. There has been, it appears, a con- 
siderable diminution of output in every case in 1886, as com 
with 1885. Of coal, 277,460 tons less were raised to the surface ; of 
ironstone 561,465, and of other metalliferous ores 9628 tons less. 
The number of miners employed diminished considerably, 786 fewer 
being needed at the collieries, and 795 fewer at the iron mines. In 
all the collieries and mines taken together the ber of fatal acci- 
dents was 74, which is about the same as during the previous year. 
The total number of persons employed were as {follows :—At Col- 
lieries 54,985, at ironstone mines 5918, at other mines 2845. 

The weight of coal raised was 20,346,032 tons, the total ironstone 
5,370,779 tons, and of other ores 88,673 tons. This gives 370 tons 
of coal per collier, 908 tons of ironstone, or 31 tons of other ores 
per miner roe a= per annum ; or 7 tons per week as the average 
production of a collier, 18 tons per week as that of an ironstone 
miner; and 12 cwt. as that of one of those who raise other ores. 

e total number of mines of all kinds in work during the year 
was 338. Of these 191 were collieries, 35 iron mines, and 112 mines 
producing other metals. 














NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been an improved feeling in tke Glasgow pig-iron 
market this week, the general prospects of the trade being 
considered more promising. A succession of fairly good orders for 
pigs from the United States and Canada has been received in the 
course of the week. The shipments amounted to 8932 tons as com- 
pared with 7510 in the corresponding week of 1886. The prices of 
warrants have been rather better than last week. e only 
discouraging feature at the moment is that an increased amount of 
pig iron is being sent into the warrant stores. There are 82 furnaces 
in blast against 85 at the same date Jast year. 

The current values of makers’ iron are as follows:—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 48s. 6d.; No. 3, 44s.; Coltness, 
54s. and 44s. 6d.; Langloan, 50s. and 45s. 6d.; Summerlee, 52s. 6d. 
and 43s.; Calder, 49s. and 42s. 6d.; Carnbroe, 44s. and 40s.; Clyde, 
46s. 6d. and 41s. 6d.; Monkland, 43s. and 39s. ; Govan at Broomielaw, 
43s. and 39s.; Shotts at Leith, 49s. 6d. and 45s. 6d.; Carron at 
Grangemouth, 52s. and 44s. 6d.; Glengarnock at Ardrossan, 49s. and 
4ls. 6d.; Eglinton, 43s. and 39s.; Dalmellington, 44s. and 40s. 6d. 

Merchants have of late advanced the prices of unbranded bars 
1s. to 1s. 6d. per ton, and it is reported that offers from India are 
more satisfactory. 

During the past week several good contracts have been booked 
by Clyde shipbuilders. The London and Glasgow Engineering and 
Iron Shipbuilding Company has engaged to construct two steel 
steamers of 2500 tons each for a Japanese company, and Messrs. A. 
and J. Inglis have obtained an order to build a screw steamer of 


over 2000 tons for the Tasmania Steam Navigation Company of 
Hobart Town. 

Much satisfaction is felt in this district at the announcement 
made at the Naval Architects’ meeting at Newcastle by Mr. White, 
Chief Constructor of the Admiralty, that after the fullest trials, 
basic steel had proved itself equal to the Admiralty requirements. 
Hitherto, this material, which is made by Messrs. Merry and 





Cuninghame and the Glasgow Iron Company from common Scotch 
clayband ores, has not been admissible for shipbuilding purposes 
because Lloyd’s Committee refused to sanction its use ; but there is 
now little doubt that the material will come into general use in our 


shipyards. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week emb d one } tive, worth £900, for Colombo ; 
three ditto, £5400, for Calcutta; a steel barge, £3700, for Cal- 
cutta ; a small steel steamer, £1650, for Trieste ; £19,750 worth of 
machinery, £2200 sewing machines, £9400 steel goods, and 
£27,000 general iron manufactures. 

In the coal trade there is a marked revival here, chiefly to 
orders coming to hand that were held back during the holidays. 
Prices of main coals are, however, easier in consequence of the 
supplies being in excess of the current demand, 

e coal miners are again adopting short time. 

There is a serious dispute with the shale miners, who still refuse 
to accept the reductions of wages rendered essential by the very 
unprofitable condition of the mineral oil trade, Some of the 
oil works are being atoqend, and the men are being ejected from 
their dwelling-houses. In the case of the Pumpherston Oil Com- 
pany the men have accepted the reduction. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


CarpiFF Exchange has exhibited of late a slight increase of 
doubters—men who think that the improved prices were due to a 
spurt, and will not last much longer. Per contra, again, there are 
amongst the principal coalowners many who are firm in resisting 
any concession from late quotations, and who think that the little 
slackness of late is only temporary. For the good of all concerned, 
I hope that this view is the correct one. Any receding now in 
price will put an advance of wages to the colliers out of the ques- 
tion. Prices are 9s., 9s. 3d. to 9s. 6d. for best steam, but good 
coals are to be obtained at 8s. 6d. Rhondda coals are alien 
somewhat feebly at from 8s. to 8s. 3d. Monmouthshire coals also 
sluggish at 8s., and in some cases as low as 7s. 9d. Small steam is 
being turned out in greater quantity than the demand, and prices 
are at the best only 4s. 3d. Patent fuel has not attained the old 
average, and Swansea, which is still the headquarters of this 
industry, is only able to record a sale of about 6000 tons weekly, 

Great interest continues to be centred on the Mines Regulation 
Bill which will come before the House in the course of a few me 
There is now every reason for concluding that the objectionable 
clauses will be modified satisfactorily. A hard fight has been 
fought in the interests of the South Wales coal industry, and if 
the powerful objections of the coalowners of the district are 
accepted, there can be little fear but that the great industry will 
go on in its p ive ratio. The opinion of outsiders has been 
that the shot firing in the Welsh mines has been one great cause of 
the periodical explosions we have been subjected to; but, under 
proper direction, it has been proved satisfactorily that there is no 
danger. The great causes of explosions in the pits of South Wales 
have been, first, the fact that a steam colliery in its working con- 
dition evolves a certain amount of gas; and secondly, that the 
neglect, or carelessness, or recklessness of colliers, or of an individual 
collier, brings about a catastrophe. Taking the government of a 
mine under skilled mining engineers, with due observance of the 
local regulations, danger is placed at a minimum. Here, for 
example, are the Ocean Collieries, some literally teeming with gas, 
but explosions are unknown. The Government should thoroughly 
understand this fact, that it is the strongest policy of coalowners to 
avoid explosions. Apart from all questions of humanity, an explo- 
sion is always disastrous to a coalowner, in some cases ruinously so, 
and every effort is bent towards an avoidance. Accepting this, the 
plea of the coalowners, mining engineers, and skilled colliers, 
represented by the South Walian Committee, should be accepted 
unconditionally. 

It is to be regretted that the drought still hampers the iron and 
steel works. Dowlais is practically ata standstill, and the pressing 
orders are being transferred to other works that are better 
favoured with water. 

Swansea continues active in tin-plate, more so than Monmouth- 
shire, which has scarcely made up its lost ground. Large shippings 
of tin-plates took place last week, and stocks are down to a week’s 
consumption. For future business there is not much doing, 
buyers hanging back, but quotations remain very firm, and last 
week's price list is rigidly enforced. 

In coke, Bessemer and Siemens prices remain unaltered, 
neither an advance nor a retrograde step; but this appears certain, 
that a change is imperative, and as makers are still unable to keep 
their works in full action, on t of the deficient water supply, 
next week may be expected to see an advance of from 3d. to bd. 

The Glamorgan Agricultural Show was held at Aberdare this 
week, under the presidency of Sir W. T. Lewis. 

ben Bute Dock extension will be inaugurated at the end of this 
month. 

An ama tion has been arranged between Messrs. F. H. 
Lloyd and Co., James Bridge Steelworks, near Wednesbury, and 
Messrs. H. White and Co., Pontymister Steel and Ironfoundry, 
Newport, Mon., and a limited company under the style of Lloyd, 
White, and Co., has been formed to carry it into effect. Both firms 
are e) in the manufacture of steel castings. The board con- 
sists of the present proprietors of the two works, and Mr. P. C, 
Gilchrist, a name well known in the steel trade. The extensions 
deemed necessary have been in progress for some months at the 
James Bridge Works, and will shortly be completed. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE Rhenish- Westphalian iron market has lately assumed a more 
decidedly cheerful tone, and in almost all branches more confidence 
is perceptible, which bas also been reflected in the speculations in 
industrial shares on the Exchanges. In Silesia the tone is also 
friendly for everything but pig iron, but, however, the smelting 
masters have come to an agreement to fix the minimum price of 
common forge at M. 47°40 and foundry at 52, which is a small rise 
and in harmony with the price of the raw materials. e wrought 
iron trade is in a very buoyant condition, and many branches of it 
have sold their output for the whole current quarter. There is 
most call for sectional iron, for plates and smooth and corrugated 
sheets, and the quotations are for bars M. 12750 ; sectional iron, 
140-00 ; plates, 150 to 160 ; while rails have receded 4°00 to 5-00 p.t. 
The Austrian market shows an unaltered, firm front, which has led 
4 slightly enhanced prices all round, but especially in black 
sheets. 

Returning to Rheinland-Westphalia, the better outlook for iron 
ores lately hinted at has been realised, and iron ores in Siegerland 
now fetch 2d. to3d. per ton more than a fortnight ago, and cost M. 8-20 
to 12 p.t. at mine stations. Crude iron is just now quite firm, and 
there is an active demand, in some cases a very active one indeed, 
which is the case with forge pig in particular, which is on the rise. 
This is mainly caused by the action of the wrought iron convention, 
and because buyers begin to feel pretty certain that there will be 
no receding of prices for some time to come, at all events, so they 
come forward well, and many have contracted for their require- 
ments for months to come. Besides this, the raw materials and 
finished products stand now in equitable proportion to one another, 
so with the good current demand prices are more _— to go up 
than come down or even retain their present level. Such at least 
is their horoscope. The firm attitude of the Sieger works has 
encouraged the Rhenish-Westphalian Convention to raise the 
price of forge pig already M. 2 p.t., so that best sorts will 





now cost M. 45°50, instead of 43°50 as last noted. Basic pig has 
also gone up M, 1°50 p.t. Other sorts remain pretty much as they 
were, though the good demand for foundry iron continues, In 
June, 320,760 t. of crude iron were produced, including Luxem- 
burg, distributed into 151,025 t. of forge pig and spiegel, 39,270 
Bessomer, 87,372 basic, and 43,093 t. of foundry iron. t June 
only 275,596 t. were made. The buoyant character of the 
wrought iron trade still keeps up, and for bars the call 
has been very active of late. This is fortunate, for it has 
ps go to oe off all the old unremunerative contracts, 
and now a small profit is obtainable on the transactions. Just 
before the syndicates were Days J achieved large contracts 
were entered into, so that under all the circumstances prices were 
bound to rise, and on the 28th ult. the syndicate announced a rise 
of M. 3, making the basic price now M. 115 p.t. Some works still 
require two to three months’ time for delivery, so the rise was 
justitied. To this may be added the fact that last June only 
22,923 t. were on the order books of the twenty-one mills it con- 
cerns, whereas, this June there were 44,021 t. at a higher price by 
M. 20 p.t. There seems a good chance of a union of all the wrought 
iron syndicates being accomplished, and if so, it would be supposed 
that the mills and forges would once more become lucrative invest- 
ments. How long it will last is another question. The plate mills 
keep very busy, and the prices can be well maintained. The same 
can be said of the sheet mills, with the difference that there is 
even greater demand for them, and the prices have a more upward 
tendency. Prices of wire ruds are still depressed, as the works are 
insufficiently supplied with orders, owever, American and 
English export houses are again making inquiries, and it is reported 
that in the former country rods have gone up M. 14 p.t. It is 
therefore hoped that this will soon lead to business, For drawn 
wire and wire nails, on the other hand, the demand is good, and 
orders are in hand for some months to come, which it were to be 
hoped would lead to better prices, for the latter article has been 
sold for months at a dead loss, In the steel trade there is nothing 
worth mentioning. At the last tendering for rails at Strasburg, 
Cockerill and Co. offered at M. 111, and the Ougré Company at 
1094 p.t., delivered at Ulfingen. Such prices must keep the 
German ones down very low, according to their view of prices. The 
factory and mechanical workshops are at last satisfactorily busy, 
but it is the old story as to | of petition for the orders 
and unpaying prices, 

e coal and coke prices at present are—lumps, M, 7°40 to 8°40; 
furnace quality, 5-40 to 6°00; coke for blast furnaces, 7°20 to 8-00; 
foundry coke, 7°80 to 9°00 ; and briquettes, 6°60 to 8°00. 

The Bilbao ore market has been active, and a good many con- 
tracts, at different prices according to quality, have been signed. 
For best current sorts of red ore the price was 6s, 6d. to 6s. 9d., 
and 6s, 9d. to 7s., and 7s, 2d. for Campanil, but the latter is below 
the demand in quantity, a rare circumstance at this time of year. 
The export of ingots is not soactiveas it was. Last week 79,147 t. 
of ore were — against 95,600 t. in the corresponding week 
of last year. From January Ist to July 16th, 2,430,300 had been 
engin against 1,818,103 t. last year. 

in France great efforts are being made on the part of the works 
to improve the extremely unsatisfactory condition of the iron trade. 
It is not uncommon to meet with stacks of 10,000 tons of wrought 
iron in bars, &c. 

The Belgian iron trade continues firm as ever, and sheets are to 
be, and plates probably will be, raised 5f. p-t. The coa! proprie- 
tors are being exerci by the project, which is almost sure to be 
sanctioned at Berlin, for making a canal to form a continuation of 
existing canals on Prussian soil to others on Belgian in order to 
establish a direct water communication between the Westphalian 
coal-basin and Antwerp. The Belgians are agitating for a prohibi- 
tive duty on coal importation at the same time that they are 
petitioning for reductions on railway freights in the direction of 
Antwerp. 

At Balachana, north of Baku, a petroleum well is on fire, and 
had, on the 24th ult., extended to other wells and burnt down a 
storehouse containing about a million puds of oil. 

A tremendous accident overtook the Friedenshiitte, belonging to 
the Eisenbahnbedorfs—railway requisites—Company, eer 
Silesia, on the 25th ult., namely, a battery of twenty-two steam 
boilers exploded ; but. as these were elephant ones with one and two 
fire-tubes, as it would appear, seven to eight actual boilers would 
evidently be nearer the mark. Be that as it may, the explosion 
completely pulverised the blowing machines, setting fire to the 
engine-house as well, and hurling the parts in all directions. The 
boilers and pus of them flew about, entirely demolishing the 
workmen’s dwellings—setting forty families adrift—store, and 
many neighbouring houses, cut the chimney stack in two, besides 
dismantling the whole works, with the exception of the coke ovens 
and the steel department, which can still be worked. The devas- 
tation is far more complete than that caused by a heavy bombard- 
ment of a close town. One man made an aeronautic expedition in 
one of the boilers, He was cleaning inside at the time, coming 
down in a wood, uninjured, it is said, 300 metres distant from the 
point of departure. People around the works were thrown out of 
their beds, and at Kinigshiitte, many miles distant, the panes of 
glass clattered as if it had been caused by an earthquake. Nine 
hundred men will be J out of employment some months, till the 
works are rebuilt. Ten persons were killed and four injured, and 
three are missing, but this is the first account only. At present 
the cause of the explosion has not been ascertained. The damage, 
it need hardly be said, is enormous, but both boilers and buildings 
were insured, 











LAUNCHES AND TRIAL TRIPS, 


On Monday, the 25th ult., Messrs, Earle’s Shipbuilding and 
Engineering Company launched from their at Hull the s.s, 
Colorado, which they have built for Messrs. Thomas Wilson, Sons, 
and Co., for their Atlantic trade, her dimensions being 370ft. by 
44ft. 6in. by 28ft. Gin. She has a long full poop and a long top- 
— forecastle extending abaft the foremast, the bulwark 

tween them being carried up to the same height, and is built to 
Lloyd’s highest class in steel, with a double bottom all fore and aft 
on the cellular system, divided into five watertight compartments. 
for water ballast. She has a compound steel and iron stern frame 
and a steel rudder made by Messrs. W. Jessop and Sons, Sheffield 
Accommodation for twenty-six first-class passengers is provided 
under the poop deck at the fore end of it in large state rooms, 
where will uilt a spacious saloon in hardwoods, polished and 
hand ly finished. The captain and officers’ quarters, with 
cabin entrance, are in a deckhouse over the cabins, and the engi- 
neers and firemen are berthed at the sides of the engine-room. It 
is intended to rig her asa barque with three masts, and for steering 
one of Amos and Smith’s steam steering engines and year have been 
fitted. The machinery, also made by the builders, is of 400 
nominal horse-power, and has cylinders 3lin., 50in., and 82in. dia- 
meter, and 57in. stroke, these being arranged on the triple expan- 
sion, three-crank system, and steam is supplied from three steel 
boilers, two double-ended and one single-ended, made fer a working 
pressure of 160 lb. per square inch. 

On Saturday, 30th July, the new steel screw steamer Linda, built 
by the Tyne Iron Shipbuilding Company, of Wellington Quay-on- 
Tyne, was taken to sea for her tnal trip. The vessel is of the 
following dimensions, viz.: Length, 290ft.; breadth, 40ft.; depth 
moulded, 27ft.; and is fitted with triple expansion engines by 
Messrs. Wigham, Richardson, and Co., of Newcastle-on-Tyne. 
Cylinders 24in., 37in., and 62in. by 42in. stroke; with two large boilers 
150 1b. pressure. She has been built to the order of Messrs. 
Hunting and Pattison, of London and Newcastle, under special 
survey for Lloyd's 100 Al class, is strengthened in excess of Lioyd’s 
requirements, and is fitted with water ballast in cellular double- 
bottom extending right fore and aft. Her speed, as ascertained 
by the trial runs, nearly averaged 12 knots, 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 2lst. 


INDICATIONS point to importations of iron 
and steel from abroad. e distribution of tin 
and tin-plate is improving. The sales of copper 
for the past week foot up 600 0001b., of which 
26 per cent. was for export, The consumption of 
tin-plate in America will be larger than usual this 
year to allappearances. Reports from the mining 
districts in the West show that a great increase 
in activ.ty is in progress, Combinations of capital 
ranging trom ten millions down to a-half million 
dollars have been reventlyformed to develope new 
mining regions in the North-west. The experi- 
ments or prospecting that has been done is of a 
most encouraging nature, Several prospecting 
parties have just returned from the old mining 
sections in the South-west, where the Spaniards 
mined in a primitive way some three centuries 
ago. The sites of the seven famous mines have 
been determined. Chicago, St. Louis, and New 
York capital have schemes under consideration 
which may result in the development of these 
regions, provided the Apache Indians can be 
driven out. Western capital is greatly encour- 
aged to prosecute mining enterprises, on account 
of the liberal returns that have been realised in 
numerous instances, The iron trade is strong and 
active, and mills are booking orders faster than 
work can be delivered. The railway requirements 
are the heaviest and consist of steel rails, loco- 
motives, cars, bridge iron, lumber, &c. The 
bridge builders have contracts for from two to 
three months ahead, and their best facilities will 
be kept busy all season, The building — 
ments of the country are running from 20 to 
50 per cent, ahead of last year. In this city 
expenditures for the first six months of this year 
foot up 47,000,000 dols., as against 37,000,000 dols. 
for the same time last year. The locomotive 
works are generally supplied with three months’ 
work. The car builders will not be able to 
execute all the business offered them. The dis- 
tribution of lumber is about 10 per cent. ahead of 
last year, and all supplies are in heavier demand 
and mainly at higher prices than were realised 
last year. Every manufacturing interest is in a 
prosperous condition. Competition is still keep- 
ing prices at a point where enterprise is wang to 
assume the risk of heavy investments. Iron 
auotations are 21°50 dols. for No. 1 foundry ; 
19°50 dels. for No. 2; 17°50 dols. for forge, and 
20 dols. for Bessemer. Steel rails are 38 dols. to 
40 dols.; old rails, 23°50 dols. to 25 dols.; rail 
blooms, 30 dols.; slabs, 30°50 dols. The interior 
requirements for foreign material must sooner or 
later crowd consumers into the market. Advices 
from all interior points show that production has 
been retarded considerab] y by oppressive weather, 
but the requirements of the country are fully uP 
to the present producing capacity, and there will 
be no idleness or dulness, and very little weak- 
ness in quotations, 








NEW COMPANIES. 
—- following companies have just been regis- 


Anglo-Deutsche Mechanische Spitzenfabrit, 
Leipzig, Limited, 

This company was registered on the 25th inst., 
with a capital of £50,000, in £10 shares, to carry 
on business as lace makers and finishers, and to 
take over the undertaking carried on at Leipzi 
as the Mechanische Spitzenfabrik Leipzig Marx 
and Co, The subscribers are :— 


Shares, 
J. A. Marx, Nottingham, merchant ae ae 
J. B, Willkes, Nottingham, lace manufacturer .. 
J. W. M'Craith, Nottingham, solicitor .. ee 
R. Vogel, Nottingham, cashier... .. .. .. 
H. Sands, Nottingham, mechanical engineer 
F. Jennison, No’ ham, cashier .. ee 
W. F. Grundy, Nottingham, clerk |. A 


The number of directors is not to be less than 
three, nor more than six; the subscribers are 
to appoint the first ; qualification, £100 in shares 


or stock; the company in general meeting will 
determine remuneration. 


ee 





Cairo Sewage Transport Company, Limited. 
For the sum of £12,000, this com roposes to 
purchase the rights of Messrs. any, tetiaee, and 
Uo., of Alexandria, and others interested in con- 
tracts aud concessions granted by the Egyptian 
Government for the transport of sewage in Cairo ; 
together with a piece of aa at Abbasseih, near 
Cairo, and the plant and material thereon. It 
was registered on the 22nd inst., with a capital 
of £12,000, in £50 shares, with power to increase, 
The subscribers are ; — 


Wm. Royle, 5, Bedford-row, solicitor 
L. E. Beisner, Cairo, merchant.. .. 
F., Perry, Alexandria, merchant 
H. Favarger, Cairo “oat a 
F. Lanzon, Alexandria, clerk .. 
A. Meyer, Cairo, clerk.. .. .. .. 
Henry Simond, Alexandria, clerk .. as 


Mr. Leopol E. Beisner is appointed manager. 


Shares 
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Cheshire Alkali Company, Limited, 

On the 21st inst. this company was registered 
with a capital of £300,000, divided into 46,000 
preferred and 14,000 deferred shares of £5 each, 
to carry on the business of chemical manufac- 
turers, salt masters, and distillers, dyers, and 
dealers in brine. The subscribers are :— 


S) 
A. Wilson, 1, Cleverton-road, Hornsey-rise, N., 
accountant .. .. 


J. A. Brain, enhall-buildings, merchant .. 
F. Pr 12, Warner-road, Cam’ ell-new-road, 


D. Hammond, 17, Gracechurch-street, merchant 1 
Lt.-Col. F. Lean, 20, Regent’s-park-terrace, N.W. 1 
C. Dunlop, 40, Motley-avenue, al) TEE Ee 1 
J. Wright, Upper Norwood and Tipton, engineer 1 
1 
1 


oo e 


The number of directors is not to be less than 
two, nor more than seven; qualification of first 
directors, £100 of capital, and of subsequent 
directors, £500 of capital. The first directors are 
G. Woodyatt Hastings, Esq., M.P., Colonel §S. 
Lloyd Howard, H. Weld Blundell, Esq., Captain 
Douglas Galton, C.B., and the Hon, Allan de 


Tatton Egerton, M.P.; remuneration, £1500 per 
annum, and 5 per cent. upon all profits distri- 
buted to the shareholders after 7 per cent. has 
been paid on both classes of shares, provided that 
£3000 per annum be the maximum remuneration. 





Condy’s White Lead Company, Limited. 
This company proposes trading as manufac- 
turers of white lead, paint manufacturers, colour 
grinders, drysalters, painters, and oil and colour- 
men. It was registered on the 20th inst., with a 
capital of £200,000 in £5 shares, The subscribers 
are :— 


8 
R, Condy, 6, Duke-street, Adelphi, drug merchant 
8. J. Ancrum, 37, Hugh-street, Eccleston-square, 
W. Kern, 44, Hereford-road, Bayswater, merchant 
W. Reed, M.D., Church-road, Upper Norwood .. 
W. F. Lawrence, C.E., 38, Duke-street, St. James 
C. Henderson, 23, Bucklersbury, architect .. .. 
E. F tle, 18, Aven d, Clapton, ac- 
countant oe oe) at? 0c 


The number of directors is not to be less than 
three, nor more than seven; qualification, £200 
in shares or stock ; the subscribers are to appoint 
the first; remuneration, £700 per annum, with 
an additional £150 in respect of each director 
above four in number. 


eee 








Continental Union Waterworks Company, Limited. 


This company proposes to supply water to the 
cities of Leghorn, essina, Lavona, Porto 
Maurizio, and Oneglia, kingdom of Italy, and to 
any other places on the continent of Europe. It 
was registered on the 20th inst., with a capital of 
£1,000,000, in £5 shares. The subscribers are :— 

Shares, 

John Draper, Copthall-court, stock and share 
nr o% (96 | de. 0¢ 68: @4)..00. Shi (49. 66 
H. Wollaston-Blake, 90, Leadenhall-street, manu- 

SOOO 2. cn, 16s, 08: ov 00; 00 00 ‘ 

F. Kirk, 110, Cannon-street, contractor. . 

R. Hesketh Jones, J.P., Beckenham 

W. R. Bland, Elm-grove, Finchley... .. .. 

E. Galt, J.P., 6, Beach-mansions, Southsea.. .. 
G. F. Smith, 86, Cannon-street, merchant .. .. 

The number of directors is not to be less than 
four, nor more than seven; qualification, £500 
in shares, stock or debentures; the subscribers 
are to appoint the first, and are to act ad interim. 
Remuneration, £2000 per annum in respect of 
the first £200,000 of capital issued, and provided 
6 per cent. dividend is paid, and £500 more in 
respect of every additional £100,000 of capital 
issued besides one-tenth of every 1 per cent. 
dividend in excess of £6 per cent. per annum, 


ee 





E. H. Bayley and Co., Limited. 


This is the conversion to a company of the busi- 
ness of E. H. Bayley and Co., of 42, Newington- 
causeway, wagon and carriage builders. It was 
registered on the 23rd inst., with a capital of 
£100,000, in £5 shares, with the following as first 
subscribers :— 

Shares. 
A. am 72, Bishopsgate-street Within, mer- 

Cc. ob. O60) te: 46.86 Oph. See 1004) we. rke 
W. Collins, 87, Coburg-road, Old Kent-road, clerk 
A. Schon, 89, Highbury-quadrant, merchant 
F. A. Moore, King’s Wear, Streatham .. .. .. 
F. Faithful Turner, 13, Redcliffe-gardens, mer- 

c 6 90 02 46 Gh 46, "600, S¢ <3! oe 
J. W. Long, High-road, Leytonstone .. .. .. 
C, H. Oakden, 51, Melbourne-grove, East Dulwich 

The number of directors is not to be less than 
three, nor more than six; qualification, 100 shares; 
the first are Edward Hodson Bayley, ., Sir A. 
H. Gordon, K.C.B., Rear-Admiral Chapman, 
John Clowes Bayley, ., and the Rev. rnd 
H. Middleton-Wake, The remuneration of the 
board will be as follows: £750 per annum if there 
are six directors, £625 per annum if there are but 
five directors, and £ r annum if there are 
but four directors, E. Biedess Bayley, Esq., is 
appointed chairman at a salary of £500 per 
annum, in addition to his share in the remunera- 
tion of the board, 


- 


a ene 


French Simplex Type Writer, Limited. 


This company proposes to carry on the business 
of manufacturers of type-writers and of mechani- 
cal engineers, in France, and elsewhere on the 
Continent. It was registered on the 18th inst., 
with a capital of £50,000, in £1 shares, The 
subscribers are :— 


J. Meeking, Surrey-square, 8.E. ter, Ar 1 
J. Horne, 165, Reece, : : _ iste 1 
F. Gowlett, Tyer-street, Lambeth, writer . 1 
G. Holmes, 224, Hackney-road, stationer - 1 
J. Kenney, High-road, Tottenham, manufacturer 1 
C. Smith, Kennington-road, CE 20 ee cw ve 1 
J. May, High-street, Kensington, artist .. .. 1 

The number of directors is not to be less than 
three, nor more than ten; the first directors and 
manager will be appointed by the subscribers ; 
remuneration, chairman £150 per annum, each 
director £100 per annum; qualification for subse- 
quent directors, 20 shares. 





Lloyd, White, and Company, Limited. 
This is an amalgamation and conversion to a 
company of the business of steel founders and 
manufacturers carried on at James Bri Steel 
Works, near Wednesbury, Stafford, by Mr. 
Francis Henry Lloyd, and a like business carried 
on at Pontymister Foundry, near Newport, Mon., 
by Mr. Henry White. It was registered on the 
d inst., with a capital of £75,000, in £10 shares, 
The subscribers are :— 


*F, H. Lloyd, James Bridge Steel Works 
*H. White, Pontymister Steel Works .. .. .. 
es" Sonne 9, Bridge-street, Westminster, 
metallu Veh tek a oe ee Sg 
T. Twyman, 54, Minford-gardens, West Kensing- 
I, en ea ec och ee San ve 
J. Hemming, Wednesbury, engineer .. 
W. T. Barnsley, Wednesbury, chemist... .. .. 
C. E. Walduck, 148, Gresham House, metal mer- 
chant aa” wan 8h; hey ON ka” 46 Se cee 1 
The number of directors is not to be less than 
two, nor more than seven, the first being the sub- 
scribers denoted by an asterisk; qualification, 
after the first general meeting, 25 shares; the 
company in general meeting will determine re- 


Shares, 


te 





muneration, 





Lorenz hempeitinn and Ordnance Company, 
™m 


This compan, poses to acquire the patent 
rights of Sas \ ilhelm Lorenz, of Carlsruhe, for 
improvements in the manufacture of ammunition 
and machinery and appliances therefor; and also 
to acquire the Northumberland Works, Millwall, 
with the business carried on there. It was regis- 
tered on the 19th inst., with a capital of £250,000, 
in £5 shares, with the following as first. sub- 
scribers :— 

Shares. 
Wm. Lorenz, Karlsruhe, engineer .. .. .. «. 
R. Koeller, Karlsruhe, banker .. .. .. «. . 
Latimer Clark, C.E., 6, Westminster-chambers, 


Major-General M. Tweedie Wisborough, Billing- 





o 
—) 


eee ee 50 
EK. Clapham, Broomhouse, N.B. .. .. «.. « @ 
Rear-Admiral J. Bythesca, 22, Ashburn-place, - 
8. W. Pomeroy, 5 and 7, Fenchurch-street, mer- 

GN a 8 TO oie at: &@ 


The number of directors is not to exceed nine; 
the subscribers are to appoint the first; qualifica- 
tion, 50 shares; minimum remuneration (manag- 
ing director excepted), £1200 per annum, and in 
every year in which not less than 7 per cent. divi- 
dend is paid, such further amount as the company 
in general meeting may determine. 





Northern Enamelled Iron Company, Limited. 
Registered on the 19th inst., with a capital of 
£10,000, in £1 shares, to carry on the business of 
enamelling iron and other metals, glazing bricks, 


tiles, and earthenware goods. The subscribers 
are:— 
Shares. 
*J. Summers, Stalybridge, ironmaster .. ée 1 
A. Summers, Stalybridge, aster .. 1 
*H. H. Summers, Ashton-under-Lyne .. i" 1 
R. Frost, Altrincham, barrister .. .. .. .. 1 
*C. F. Hall, Fairfield, near Manchester, analyti- 
GS fe aa “ne ah 6s en 5a ee te 1 
J. W. Summers, Stalybridge, ironmaster 1 


Walter Summers, Ashton-under-Lyne .. 1 


The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk; qualification, 
£100 in shares or stock. Mr. H. H. Summers is 
appointed managing director at a salary of £100 
per annum. 


Transvaal Prospecting Company, Limited. 


This is a reconstruction of an existing company 
of the same name in course of liquidation, having 
for its object the prospecting for mineral proper- 
ties in the Transvaal, or other parts of South 
Africa. It was registered on the 20th inst., with 
a capital of £100,000, in £1 shares, with the 
following as first subscribers :— 


S} 
E. Latham, 16, Mildmay-park, broker's clerk 
A. Hicks, Bromley, Kent, clerk .. .. .. «. 
B, L, Johnson, Cosford, Beckenham, clerk... .. 
F. W. Sellick, 12, Warwick-road, Forest Gate, 
secretary toacompany .. .. .. «. «2 + 
A. W. Boon, 10, Warner-road, Camberwell, clerk 
M. E. Williams, 51, Angus-road, Streatham... 
G. Neville, 16, Dennington-park, West Hamp- 
SE aa. he oe Ok oe 58, wees ] 
The number of directors is not be less than two, 
nor more than seven; qualification, 200 shares ; 
the subscribers are to appoint the first; remu- 
neration, £150 per annum each. 


ed lel 





“ Eclipse” Electric Battery Company, Limited. 


This company was registered on the 30th ult., 
with a capital of £100,000, in £1 shares, to acquire 
the patents Nos. 8288 and 4744, dated respectively 
7th July, 1884, and 30th March, 1887, for im- 
provements in voltaic batteries, The subscribers 
are:— 


Shares. 
Major-General {jW. Pole Collingwood, 18, Green- 
street, Park-lane 6 00 6, idm ms 66 00 
H. Owen Lewis, J.P., 62, Lancaster Gate .. 
J. C. Howe, Sutton, Surrey, Cape merchant... 
P. J. Foley, 8, Lyden-road, Clapham, manager of 
an assurance company .. .. .. .. «2 + 
H. Pearson, 74, Portsdown-road, W. .. .. 
H. Plumbley, 23, Philpot-lane, stationer .. 
F. W. Morton, 6, Clements-lane, accountant 
The number of directors is not to be less than 
two, nor more than nine ; qualification, 200 shares; 
the subscribers are to appoint the first; remu- 
neration, £1000 per annum. 
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Woodhouse and Rawson, Limited. 


This is the conversion to a company of the 
business of Messrs. Woodhouse and Rawson, of 11, 
Queen Victoria-street, electricians. It was regis- 
tered on the 29th ult. with a capital of £200,000, 
divided into 39,980 shares of £5 each, and 100 
founders shares of £1 each. The subscribers 
are:— 

Shares. 
Lt.-Gen. J, Stokes, Haywards Heath .. .. .. 1 
A. V. Hoster, Grove House, Sydenham, engineer 1 
J. Kincaid, U.E , 11, Great George-street .. .. 1 
F. a= 68, Cornwall-gardens, electrical 
ee RE oa 8 ae oe ae 
Ww. og a Spain, 76, Coleman-street, account- 
H. Foote, 11, Gloucester-walk, W., electrical 
W. 8S. Rawson, 68, Cornwall-gardens, electrician 

The number of directors is not to be less than 

three, nor more than nine; qualification, one 


founders’ share or 100 other shares; remunera- 
tion, £2000 per annum. 


1 
1 
1 
1 





Union Match Company, Limited. 


This company proposes to acquire the interest 
of Herman Zappert in an agreement of the 
1st April, 1887, with the Citizen’s Match Com- 
pany, of Troy, U.S.A., for the acquisition of the 
letters patent granted to George Eastmar Norris 
and W. Elijah Hagan, for improvements in 
machines for making match splints (dated 23rd 
May, 1887, No. 6343), and for improvements in 
machines for making matches (dated 9th March, 
1886, No. 3343), together with the rights to use 
the box-making machinery of Mr. Hagan. The 
company also pro; to acquire Mr. Zappert’s 
inventions for coiling mechanism attached to the 
said machines; for ition for match 





Pp , and 
for compounding same, and also the interest of 
Mr. E, Nelson Hole in an agreement for the lease 





of a factory at Upton Park, Essex. It was regis- 
tered on the 20th inst., with a capital of £25,000, 
in £1 shares. The subscribers are :— 


8 
A. Norman, 29, Stapleton Hall-road, Stroud 
C. 8. Jenkins, 47, Coldharbour-lane, 8.W. .. 
wW. G. land, Harlesden, N.W. .. .. .. «- 
Mr m, 57, Windsor-road, Holloway, 
A. R. Hanson, Lorne-road, Forest Gate, clerk . - 
J. F, Williams, 34, South Island-place, Brixton. . 
W. Scott, Hop Exchange, broker .. .. «. «+ 

Registered without special articles. 


al een 








THE PATENT JOURNAL. 
Condensed jrom Ce ES 6 AON 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


26th July, 1887, 
10,372. Sarcuets, E. de Pass.—(E. Posen and Co., Ger- 
many.) 
10,373. Wire Sarety Pins, J. Jenkins, London. 
10,374. Piano, G. Steck, London. 
10,375. Paper-puLPpinac Enaines, W. J. Ashworth, 


ndon. 

10,376. Grates, C. H. Perrot, A. Habershon, and J. 
. Richmond, Rotherham. 

10,377. Fire-proor FLoor Cowstruction, W. Youlten, 


ndon. 
10,378. Feep-waTER VALve, B. K. Noy and A.C. Bewers, 


e. 
10,379. Wire Rores, J. Williams, Wishaw. 
— Brazino Banp Saws, T. Duncan and D. Mills, 


e; 

10,881. 1 Preventine More than One SHock in Avto- 
— Exectric Macuines, W. J. Woodward, Lon- 

on. 

10,382. SHEears, E. Wright, Sheffield. 

10,383. SuHears, P. Ashberry, Sheffield. 

10,384, Gas Enoines, C. Ridealgh and C. J. Fairman, 
Newcastle-upon-Tyne. 

10,385, Stac Cement, E. Larsen, London. 


10,386. Woo.-compinc Macuines, W. H. Bailey, 
Keighley. 
10,387. Open Heartu Steet Mettine Furnaces, J. W. 
ailes, Liverpoo 


10,388. Automatic Car Coupuers, J. R. Avery, Lon- 
on. 
10,389. Stipe, T. Bowskill, J. Abson, and G. Dawson, 
Rotherham. 


10,390. PaLetre Fitrinec, J. Hughes, Cobridge. 

10,391. Cruer Frames, J. Dawson, Park. 

10,392. Securinc BarBED WiReE to LRon STANDARDS, J. 
T. Stanyon, Eastworth. 

10,393. Hor Aim Bripce Wats, E. W. Tucker, 
London. 

10,394. ScREW-NECKED Bortrt.es, J. B. Fenby and F. A. 
Bird, Birmingham. 

10,395. SHutries, J. K. Macdonald.—(Singer Manu- 
facturing Company, United States.) 

10,396. Sickie, B. Hinckesman, Bridgenorth. 

10,397. CHromatic PRINTING Presszs, P. M. Justice.— 
(D. 8. Clark and W, C. Wendtée, United States.) 

10,398. RarLway Crossinos, F. H. Lloyd, London. 

10,399. Braces, H. W. Everard, London. 

10,400. Coatinc Metats, W. J. Wilder, Liverpool. 

10,401. Raisinc Liquips, I. Shone and E. Ault, Liver- 

1 


pool. 
10,402. Expansive Power of Heat, A. J. Boult.—(W. 
C. Shaffer, a States. 


ester. 

403. . 

10,404. Sprinc Motors, J. B. Powell, R. M. Popham, 
D. P. Dieterich, London. 

10,405. FLexisLe Tuses, J. Y. Johnson._(H. Knight, 
United States.) 

10,406. Merauiic Incots, H. J. Allison.—(B. Atha and 
W. R. Hinsdale, United States. 

10,407. Lamps, J. D. Yo Barnstaple. 

10,408. CarTRipcE Cases, W. E. Heath, London. 

10,409. Preventinc SnarRis in Yarn Spun in Rive 
Spinninc Macurines, C. H. Maxsted and T. Coult- 


, London. 
10, yor Borriine Beer, A. W. Gillman and 8. Spencer, 


ndon. 

10,411. Receprac.es for Inx, R. Mi London. 

10,412. Storine of Fasrics in SHow-rooms, R. Baird, 
London. 

10,413, Suips’ Bertus, E. Lawson, London. 


10,414. Fite for Binpine SHeets of Parser, J. Spear, 
London. 
10,415. Smoke Consumers, A. E. Adlard, London. 
10,416. Sreermnc, &c., Vessers, T. B. Heathorn, 
London. 
— i pagan of Motive Power, B. Boothroyd, 
vi 


10,418. TaiLorine, E, F. Lucy, London. 

10,419. Gravity CaBLe Raitways, L. M. A. Thompson, 
London. 

10,420. WaTERPROOF Faprics, W. Green, London. 

10,421. RatLroap Tres, J. Splane, London. 

10,422, SHEEP-SHEARING Macaines, H. E. Newton.— 
(The Australian Electric Company, Victoria.) 

10,423. MacazinE Guns, J. Schulhof, London. 

ie. Awninc, G. Hatchell and N. W. Wallace, 

mdon. 


7th July, 1887. 


10,425. Take-up Mecuanisms of Looms, R. L, Hatters- 
ley, J. Hill, and S. Jackson, Keighley. 

10,426. LirTers, &c., for Sxyiicuts, &c., T. Moore, 
Belfast. 

10,427. Gtass Borrte Neepie Lusricators, T. 
Cockerill, Bolton. 

10,423, Ferpine Woot to Carpine Enornes, E. Wilkin- 


son, Halifax. 
_ Steam Encine Governors, J. G. W. Fairbairn, 


i 

10,430. Rottinc Stee, Beams or Bars, A. Campbell 
and D, Elliott, Glasgow. 

10,431. Printinc FLoor-cLotues, &c., Sir J. Farmer, 


nchester. 
10,432. Drop Box Looms for Wreavine, W. H. Hacki: 
Manchester. ; vey 


c q 

10,438. Curtain Hooks, 8. Reeves, Birmingham. 

10,434. Lusrication for Bearines, W. E. Heys.—(E- 
Verny, France.) 

10,435. Securinc WHEELS, &c., to their Axues, T. Fox, 
Sheffield. 


10,436. Watts, Fioors, &c., J. Wilson, Liverpool. 

10,437. Cnoprina or Mrinoina Meat, F. W. Follows, 
Manchester. 

10,438. Masuine or STRAINING VEGETABLES, &c., F. W- 
Follows, Manchester. 

10,439. Necktie Protector, C. H. Wood, Sheffield. 

10,440. SHuttinc-orr Gas, J. Palmer, Lewisham. 

10,441. Grazinc Hatcues for Rappits, &c., F. E. 

anby, London. 

10,442, SaucePan, P. Cohen, London. 

10,443. MeTa.tic Cement, C. P. Tabary. London. 

10,444, Rotter Bearines for Suarts, V. J. J. Hirbec, 
London. ’ 

— Morive-PowER Encine, R. Roberts, Birming- 

am. 

10,446. PiasterR of Paris, C. J. Howe, London. 

10,447, Propucinc Pure OxycenaTtep DarInKING 
Warers, A. and L. Q. Brin, London. 

10,448. Carns, C, A. Klauke, Germany. 

10,449. Borne Bits, P. H. Bettle, Lond 

10. ‘nook BREECH-LOADING Frre-arms, P. T. Godsal, 

ndon. 


10,451. Consuminc SMOKE and Gasgs in STEAM BOILER 
and other Furnaces, 0. D. Orvis, London. 
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28th July, 1887. 
10,463. Exve.orss, A. W. Montgomery-Moore, London. 
1 0,464. Arracnine Hanpies to Doors, 8. and J. 
ilkes, Bloxwich. 
10,465. Spuswaker Sart, C. D. Durnford, Guernsey. 
10,466. Hotprast Castor, R. A. Moon, Ardmore. 
10,467. Mecuanicat Trick Penpant, L. H. Hart, 


ion. 

10,468. Arracument for Bicrcte Lamps, P. P. Burt 
and 8. B. Edmu 

10, Canad in 5 ge Sticks, &e., Rg Looms, J. H. Black- 


ies, 
10,470. Wixpow Fastener, T. ‘N. Norris, Liverpool. 
10,471. Castor for Furnrrvre, &c., J. W.T. Stephens, 


Cardiff. 
* Tse Smokers’ Bracket, H. H. Peach, Lei- 
cester. 

10,473. Cueese Wire Hanpwes, B. Tupholme, Sheffield. 
10,474. Dynamo-ELecrric Macuine, E. de Pass.—(The 
Firm of Cuénod, Sautter, et Com: ie, Switzerland.) 

10,475. AvToMaTic Cuarrs, &c., et, London. 

10,476. Moutprxa MACHINE for CYLINDERS, &e., G. 
Holdsworth, Manchester. 

10,477. Spiirrine, &c., Grams, F. Bosshardt.—(4. 
Ricci, Algeria.) 

10,478. Rotter Burxp Foryirure, F. H. Collins, Bir- 


— Mecuanicat Pencit-cases, C. H. J. Clayton, 

it Dulwich. 

10,480. Sicut Lusricators, J. Holland and J. Lever, 
Manchester. 


—— Warter-meters, 8. Alley and J. A. MacLellan, 
10,482. i &c., Brakes, O. Reynolds, Man- 
chester. 


10,483. Macutne for Mixisc Fuiier’s Earts, 8. 
Fenton, Halifax. 

10,484. Sprinc Backs for Account Books, C. Yates, 
Manchester. 


10,485. Reversipte Wasnine Scarr, W. J. Burkill, 
Manchester. 
10,486. Waist and other Markers, A. W. Patching, 


10,487. BREECH-LOADING Smact-arMs, T. Brain, Bir- 
10,488. PorTABLE REVOLVING Brusu, W. B. Brooker, 


vi 
10,489. Toora-BrusH, W. P. Thompson.—(H. L. Hof- 
mann, Merane. 
10, i. ame and Omnisus Lamps, R. Marston, 


10, on _—_— Ho.pers, W. D. Wilkinson and F. 
‘owler, gham. 
~~ enna Rire, T. and W. Hawkins, 


10,493. a H. A. House and H. A. House, 
jun., London. 

10,494. Makine ' H. Fisher and J. Har- 
rison, Sheffiel 

10, i. * seen Motion to Wueets, J. C. Sellars, 


10, 06. Wr tmnpow Tickets and LaBe.s, W. Broadbent, 
10, — gee Lock, J. and C. H. Swithenbank, 


10,498. UmBrewxas, A. E. Jolley, London. 
10, —, Fite for Brutus, E. W. Allen and H. J. Davies, 


on. 

10,500. Storrerrne Borties, W. G. Cloke, London. 

10,501. Suups, J. Long, London. 

10,502. Biorrinc Paps, J. A. Game and M. Aflalo, 
London. 

10,503. Tyre-wriTers, H. A. H. Guhl, London. 

10,504. Operatinc Rattway Wacons, T. Buck, jun., 


ion. 

10, = Dupticate Writinc Macurxe, E. T. Ponting, 

10,506. Mecuanism for Swinc Looxixc Grasses, &c., 
L. Dove and J. 8. Bush, London. 

1¢,507. Brusu Duster, i. F. Dale, London. 

10,508. THREADING NEEDLES, J. Dobbel, London. 

10,509. Emptoyine Steam for Motive Power, A. Reis, 
London. 

10,510. Evecrricat Insu.ators, &c., J. 8. Lewis, 
Helsby. 

10,511. Automatic Fiusnine Apparatus, W. N. Swet- 
tenham, London. 

10, = on Srorinc Liqurps, J. Stewart and T. Charlton, 

10,513. Sronixo Liquips, J. Stewart and T. Chariton, 


10,514. a Execraicity, V. J. J. Hirbec, London. 
10, 515. Musicat Tops, H. Jones, London. 


10,559. IxvaLips’ ConvERTIBLE Cuatrs, J. Mole, Liver- 


10,560. Fire-pox P.artes, J. H. Fraser, London. 
10,561. Basic Siac, A. Neujean, London. 


30th July, 1887. 


10,562. Fiusuine CLoset-Basins, W. Sargent, London. 

10,563. Frarp PappLe Prope.ter Mecuanism, J. B. 
Merkl, Londor. 

— Leap Pexci1s, &c., W. H. Duncan, Coalbrook- 


10,565. HorsesHoes, J. Jones, Manchester. 

10,566. Ba.ior Vorina, A. Page, Leeds. 

10,567. Boor and SHOE Lasts, J. C. Jefferson, Leeds. 

10,568. Drawina the Contents orr Barre.s, G. F. 
Heinshall, Fallowfield. 

10,569. GLoucEsTER WINDOW-BLIND Fixture, G. New- 

man.—{J. Newman, United States.) 

10,570. Composition for PReParinc Moups for STEEL 
Castinas, A. E, Carrol and W. P. Burnley, Man- 
chester. 

10,571, Evecrro-maGnets, J. Spenlé, Salford. 

10,572. Avromatic Acarms, J. H. Lynde, 8. Walker, 
and G. M Manchester. 

10,573. Tarcet, A. Harrison, Birmingham. 

10, 574. Suutrers, O. and H. Smith, Bradford. 

10,575. Ixsracmexrs for Evectrie MEASUREMENTS, Ww. 

tt and J. H. Rider, Halifax. 

10,576. Domestic Fire-escare, B. Burkin and T. Mel- 


ville, London. 
10, 577. BLACKBOARDS, W. G. Goddard, London. 
10, 578. Exvevopss, O. Friederici, London 
10, 579. PLaTeN PRINTING MACHINE, H. P. Trueman 
and J. G. New, Birmingham. 
10,580. Ficterixo Water, H. T. Wakelam, Oswestry. 
10,581, Borer Tupse Currer, G. Alexander, North 


th, 
10,582. Excrve Counters, A. J. Boult.—(P. G. Close, 
Canada. 
10,583. a &c., J. A. Mills and W. B. Christopher, 
e 


Liv 

10,584. Fasteners for Frame Jornts, A. J. Boult.— 
(W. G. and J. L. Rawbone, Canada.) 

10,585. Manuracture of CeLiu.osr, 8. Wolf, Liver- 


poo! 
— i, Macurngs, A. J. Boult.—(P. G. Close, 
nada, 
10,587. Srockrnes, A. J. Boult.—(J. Blacklock and J. 
Simpson, Canada ) 
10,588. Extractinc Gop from Ores, F. Fenton.—{J/. 
Woolford, France.) 
10,589. STRAIGHT Bar Kyitrinec Macuaixes, J. Dalby, 
London. 
10,590. Cottars for Suarts, E. Murgatroyd, London. 
10,591. a and other Macuines, J. Robertshaw, 


10,592. , Reoutator for SecrionaL WARPING 
MacHrNes, G. Burgess, H. D. Ledward, and F Bur- 


gess, London. 
10,593. on for Drivinc Sprxvies, J. J. Heywood, 


10, s , Gop from Ores, C. T. J. Vautin, 

mdon. 

10,595. ANEMOMETERS, J. J. Hicks, London. 

10,596. Steam Enornes, &c., G. Petrie and G. Dowell, 
anchester. 

10,597. Receastnc Horses from Venicies, A. D. 

ndon. 
10,598. SPRING Marrresses, C. Bradley, London. 
10, 599. ‘en Guarp Apparatus, R. Charnley, 


Lond 
men. a Yarns, M. A. Drtina and J. Just, 
on. 
10,601. Sream Enocine Governors, E. 8. Hough, 
Lond: 


on. 
10,602. RoLteER Burxp Fursirurs, T. Harkness, 
mdon. 
10,603. Incanpgescent Gas Fires, T. Fletcher and A. 
re, Manchester. 
aye Sate Books for Drarers, &c., W. Penman, 


ion. 

10,605. Prope.tinc Torrepors, W. Allan, London. 

10,606. Distrisutinc, &c., Exectric Currents, L. 
Gerard, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


363,035. Tor Drawtsc RoLuer ror SPINNING Ma- 
CHINES, -s e — Philadelphia, Pa.—Filed 








10, 516. Matertat for Dercoratixc, M, Abrah 


J 


on. 

10,517. Grove and Sieeve Suspenpers, C. Rolfs, 
London. 

10, + ecg J. Nicholas and H. H. Fanshawe, 


10,519. Fencixe, &c., Posts, J. B. Petter, London. 
10, 520. a Wicks, P. de Bondini and T. Tubini, 


10,521. ‘Sonar AzvM, F. Bishop.—( 4. Lenegre, France. ) 

10, 522. Decorative ARTICLE, A. and G. Tuck, London 

10,528. Syrup Pumps, R. 8. Lloyd, London. 

— Hovse-aFFIXED Fire-escares, W. Cluse, Lon- 
on. 


29th July, 1887. 


10,525. Mecuanicat Toys, G. Cole, London. 

10,526. Parer-cuTtisc Macuives, E. de Pass.—(E. 
Debié, France.) 

10,527. Grvisc Warnrnc to Surps, F. Chamberlin.—(H. 
Chamberlin, New Zealand.) 

10,528. Heew-tip for Boots and Sxoxs, J. W. Oldfield, 


10,529. —_——_ Exectric CaL.-BELL, J. Thropp, 
As’ 


ton. 

10,530. Burnine Cement, J. W. H. James and F. Ran- 
some, Liv 

10,581. Lame Tromer, E. Baller, ——. 

10,532. Tross Sprines, I. A. Best, Bi 

10,533. Pocket CAMERA, Ww. Watson, London. 

10,534. Iyvants’ Cuarrs, A. Plant, Glasgow. 

10,585. AIR-COMPRESSING PUMPs, H. Davey, London. 

10,536. Steam Traps, W. Vavasour, London. 

10,537. Hogs, T. Tysack, don. 

10,538. Sme.tinc Ores, C. E. Miles, London. 

10,539. Cans, C. e, Blackburn. 

10,540. P Setield. Wenpces in Raitway Cuarrs, T. H. 

e! 

10,541. Routers for Srpmsinc Macurvery, W. and 8. 

Lord, Lond 


; ion. 
~~ Taps, J. Breeden and R. Bateman, Birming- 


10,543. Inpicatinc the Numper of Persons Passixc 
through a TurnstiLE, H. Kershaw and T. Sutcliffe, 
London. 

10,544. Securnrnc Spur WHEE ts on SHarts, E. Murga- 
troyd, on. 

10,545. Sream-enaines, J. Y. Johnson.—(A. Normand 
et Cie., France.) 

10,546. Swine Brinces, R. Haddan.—{A. J. ran Alstein 
and G. J. M. M. van Niewwkuyk, Belgium.) 

10,547. MovaB_e Stace or Brinvoez, G. E. Lanfranconi, 


on. 

10,548. Stiprsc Wirspow-sasHes, W. Burt and C. H. 8. 
Payn, London. 

10,549. Sroprers for Borries, &c., J. 8. Davison, 
London 


10,550. Trp Carts, J. Rickard, London. 

10,551. Pires, C. J. Coventry, London. 

10, "552. Haxp Puxcues for Makinc BorE Hoxes, H. 
Johnson, London. 

10,553. WATER Merers, W. G. Kent, London. 

10,554. Liquip Buve, J. A. Walton, London. 

10,555. Erecrricat Batrerres, C. P. Elieson, Lon- 


jon. 
em Brick Makixc Macnixes, T. Buck, jun., 
10,557. Foor- -WARMERS, W. McLaren, London. 


10,558. Licutrs: vy Means of Gas, 0. E. Guibout, 
Liverpool. 





Brief.—The ood cand of a shell of composition, 





an inner elastic cushion, and plates by which the 
whole is secured to the shaft. 


APPARATUS FOR BURNING BAGASSE OR OTBER 
et MaTeriat, R H. Yale, New Orleans, La.—Filed 
Claim. Ci) aa, eae tus for burning bagasse or 
im.—(1) an apparatus for 
other wet material, the combination with the mouth- 

















iece 1, of fire-clay or other refactory material and 
taped a shown on the drawings and placed botwoen 
lers, with the 


or 
id th po nay me Sapam mo 11, provided with blades 
operated by the sprocket wheels 9 and 10 and passing 





Ge eS and through the continuous iron 
box 5, over the rollers 12 and 13 and hopper 6, all sub- 
stantially as set forth, and for the purpose 
(2) In an apparatus for burning or r wet 
refuse material, the conveyors < Se the Lo 
tinuous iron box 5 and the endless 
——— with the blades and operated by L- ocket 
wheels 9 and 10 and over the platform , 
through the box 5, and over Sain estiers 
ances 12 and 13, all substantially as described. (3 In 
.. a a for burning bagasse or other wet refuse 
mouthpiece 1, of fire-clay or other refrac- 
tory materia eh as shown and provided with a 
a 2, tantially as set forth. 4 = an 
appara’ or burning bagasse or other we’ use 
eric the sennth lece 1, of fire-clay or other 
refractory material, shaped as shown and provided 
with & cxerre. , 2, an ot ae 33, ne ge Bem rs 
being permit the passage © endless 
chain, as described. 
$63,127. Sarery Contact Brusn ror DynaMo-ELEC- 
tric Macuines, J. W. Easton, New York.—Filed 
March 17th, 1886. 
Claim.—The combination, substantially as herein- 
before set f of a commutator or collector, a con- 
tact brush applied thereto and pressing, by reason of 





its own resilience, against the commutator, and a 
second brush normally out of contact with the com- 
mutator or collector, but coming in contact therewith 
upon the removal of the first-named brush, 


363,413. Horse Hay-rake, H. Myers, Springfield, 
Ohio. — Filed March 81st, 1886. 

Claim i » a hay-rake, the combination, with the 
head and yay bar mounted upon the rear 
portion the ead, of a-lever fitted to said bar, 
extending over the head and in a forward direction 
and terminating in a foot arm occupying a tion 
approximately near the thills, and a dise ng arm 

ve the foot arm, a locking bolt mount: upon said 
lever, and a locking plate secured to the forward side 
of the head and opposite to said bolt, whereby when 
the di g arm is the bolt t disengages 
from the piste. (2) In a hay-rake, the combination, 
with the head and the locking plate carried thereby, 


363,413} 
ey 








of a dumping bar carrying pawls, a lever connected 
= said he constructed with a foot arm and a 

isengaging arm in one piece, and locking bolt 
aoe upon the lever, a pivotted trip lever, also 


mounted upon the lever proper and engaging with the 
bolt. (3) 4 ~~ -rake, the combination, with the 
rake head and a loc plate having depressions or 
holes and secured thereto, of a ratchet actuating lever 
carried by the head, and havi nee 

ing arm, the trip lever pivotted to the other lever, and 
the locking bolt. 


508. Pexputum Governor ror Gas Moro’ 
woines, F. W. Crossley, H. P. Holt, and F. WI. 
Anderson, Manchester, England.—Filed March 20th, 
1886. 
Claim.— In a , pendulum governor for gas motor 
the of the weight suspenced from 
 f reciprocating with the slide 8, or other me dre: | 
time part of the —, having its ‘swing in one direc 
tion resisted w a certain by gravity, ~ 
afterward by an adjustable spring, the blade 
jecting from it and toward a notch at the ps of Phe 











lever against which abuts the stem of the spring spring gas 

valve, as and for the purpose described. In a pendu 

lum governor for gas motor on the combination of 
the aide 8 With tho bees by woour part of the engine, 


secw 

cotter bo it C, carrying the helical , provid 
with the tok w, and the elastic Mande A. feeinating 
in a sharpened be gy a, and secured to the arm w! for 
receiving the notch in the K, secured to the a 
H of the valve, and rod 62 for receiving the 
recess in the said weight, as and for the purpose 
described 


629. Suirtinc Excentric, John Grant, Chicago, 
Ilt.—Filed October 26th, 
Claim.—{1) The combination, with an nae a 
an excentric fixed on the shaft, and an oe eg od 
ed with a rack, of a on mounted 
excentric which is attached to the shaft, and wernilea 





witha stem, and a slid t engaging sai 
stem, substantially as Pde dir (2) The — Ame 
tion,’ with an e-shaft, an excentric fixed upon 
the shaft, and an outer excentric provided with a rack, 
of a pinion moun the excentric which is 
attached to the shaf ‘and provided with aspiral stem, 
said oo stem be ded with one or more 
ae t parts or sections, substantially as described, 
(8) The combination, with an engine shaft, an excen- 


363,629] 





tric fixed upon the -_ and an outer excentric pro- 
vided with a rack ion mounted upon the 
excentric which is atta to the shaft, and provided 
with —- stem, a nut ng the s) stem, a 
slide enc the shaft and stem and supporti: the 
nut, and a forked — engaging the slide, 
substantially as described. 


363,641. Sream Trap, S. H. Howland, Springheld, 
Mass —Filed January 19th, 1887. 

Claim.—{1) In a steam trap, the combination, with 
the body of a steam trap, of a float actuated cock 
wholly within said body, and a chamber removably 
attached to said body that is provided with an induc- 
tion and an ocnshien port, and a filter like adjunct 
between said body and said chamber, the whole 
arranged and operating substantially as described. (2) 
In a steam trap, the combination, with the body of a 
steam trap, 0! & float-actuated cock having its outlet 
through a supporting leg of said trap, and a chamber 
removably attached to said body that is provided with 
an induction and an eduction port, and a filter-like 


363,641] 






partition between said body and said chamber, sub- 
stantially as set forth. (3) In a steam trap, the com- 
bination, with the body A, having one end sealed up, 
of a chamber removably att. to its opposite end, 
that is ere with an induction and an yn 
port, and a filter-like partition between said bod 

and said chamber. (4) In a steam trap, the com ay 
tion of the a elements: the body A, the float 
C, cock i, the b e chamber B, with filter 7, and 
vent m, the who! ne substantially as described. 


643. Varve, H. B. Jacobs, Fond du Lac, Wis,— 
Filed August 9th, 1886. 





> § 
Claim.—({1) The combination of a A, a valve 
C, in the , acasing D, provided with an opening 
0, a wall Bi n the casing an yg near its centre, a 
flexible ptAS F, a e on net in the wall 
E and affording a close Fl, upon 
one face of the diaphragm, te lever H, con- 


nected at its joint with the plate. F! andat its opposite 
extremities, respectively, to the case D and stem of the 
valve C, substantially as ‘and for the purpose set forth. 
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(2) The ey of a passa a valve C, in the 
D, eoovided ee ith an opening o, * 
, in “the casing and open near its centre, a flexible 
sora hedy F, secured at its edge to cover the openiny: 
in the wall E and fares bn venga G, AY oe ph 
w one face of the diaphragm, and pro 2 
= om n, a toggle lever H, connected at its joint with 
the arm » and at its opposite extremities, respectivel i 
to the case D and stem of the valve C, a 
secured at one end to the case and at its 
to i toggle level, substantially as and for ies 
set fort: 


363,873. Sprinc Grass, EB. fs Witherell, Davenport, 
Jowa,—Filed June 14th, 1 
Claim.—In a ona, the “combination of a flat 
spring coil having a scale beam extending from its 
central or inner end, formed with an 7 for the sup- 
port of the and with an inward ly bent index, 
and having a rod extending from the outer end, 





formed with an eye at about its oy on the —— 
pases gr gh Tteneseny ken Set petlion's ‘t the od 
a 
a’ , with an index plate 


thant st te pate be and the index straddling the 
perenne Ay age pon pod me ees pane, as and for the 


i 


pine — 











Ava. 12, 1887. THE ENGINEER. 


123 








prising eight 6-pounder Hotchkiss, and eleven 3-pounders 
ae | of the same nature. The-ends of the vessel are protected 
Tux most powerful ironclad afloat, so far as regards her | beneath the water line by asteel deck 3in. thick extending 
thickness and weight of armour and displacement, H.M.S. | from the 14in. bulkheads before alluded to, to the ram at 
Trafalgar, will be launched from Portsmouth Dockyard | one end and to the sternpost at the other. Thus the 
on the 20th of next month. The work of completing the | vitals of the ship are completely protected by armour 
vessel so as to be in readiness for this event is ty abe or | plates from end to end. The number of torpedo tubes 
with the utmost rapidity, and proceeds night and day | will, we understand, be four, one in the bows, one astern, 
uninterruptedly, the hull being lighted throughout with | and two diagonally from the broadside. The turrets will 
electric lam This illumination is rendered necessary | be revolved by hydraulic power. 
even at midday, as the ramification of water-tight com- Each turret will contain two 67-ton breech-loading 
partments darkens the lowermost recesses of the ship steel guns, which will also be loaded and worked by 
completely. There are twenty-seven entire bulkheads | hydraulic power, being on the disappearing system, hinged 
dividing the interior space into so many separate portions, | upon huge levers, which rise for firing within ener ov 
and the decks again subdivide these almost indefinitely. | slots, and descend for the loading position beneath the 
The accompanying illustration, which gives merely an 'armoured deck. A section of one of the turret guns 
approximate idea of this vast fighting machine, and is | age in an illustration. Its dimensions are as follows, 
designed only to show the position of the several citadels, | they being a striking contrast to those of the 81-ton 
3in. steel decks, and armoured bulkheads, should be | muzzle-loading guns of the Inflexible,” the proportions 
studied in order to understand the modifications which being so singularly slender, and the length so very 
have been made in the two ironclads of most recent type remarkable:—Total length, 36ft. lin. (433in.); length of 
—the Nile, now building at Pembroke, and the Trafalgar, bore, 405in.; diameter of bore of gun, 13°5in.; diameter 
which is the subject of the present paper, they being of powder chamber, 18in.; length of powder chamber, 
sister ships. The dimensions are:—Length, 345ft.; 66:5in.; capacity of powder chamber, 17°100 cubic inches; 
breadth, 73ft.; displacement, 11,940 tons; indicated horse- | weight of gun, 67 tons; full charge, 5201b. prismatic 
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wonder that occurs to one in gazing upon so huge a mass 
of metal as she appears at present is, that she can ever 
float at all. We should have mentioned that the impor- 
tant steering gear, and engines which work it, are well , 
down near the sternpost and below the protecting steel 
3in deck. The coal is, as in the case of the Imperieuse 
and later ships, so disposed as to add an increment of 
strength to the armour, being spread beneath the decks 
in extended bunkers. 








ALFRED KRUPP AND HIS WORK AS A CAST 
STEEL MANUFACTURER. 
No. IIL 

As the Essen Works now consumed yearly sufficient raw 
material to keep blast furnaces regularly at work, aah 
seized the opportunity offered in 1865 to purchase the 
celebrated Gd. Royal foundry and furnaces at Sayne, 
between Neuwied and Coblence, together with the 
splendid iron mines, as Essen did not offer advantages - 
enough to erect blast furnaces there, and the Sayne pig 
iron was exactly suitable for his steel manufactures. At 
the same time he laid down rails in the works in connec- 


‘tion with the station of the Witten-Duisburg Railway 













pom MOU \ TORPEDO TUBE 
OUR, 



































it | a a i 
| Ua . MOUR a af DEL : Btu 1 
er ee 7, lL h6Ugl 7 wall £ as 
y Yj Yy j yy Y 
NN MM MMe - 
rs ARMOURED BELT ON. WATER LINE 20” er STEEL on © 
eC tid -- - OO — 230.0 — — —— — —— —------------ : Cr 
| 
A B,.LOWER CITADEL C.D UPPER CITADEL 
ia eae Ss ee ee ip eae MMR A a pre a Dad ag is es a cetera 
« | | 
1 
i 
i a ee 193.0- — — — — — — — ----~-- >) 
1 | 
| | ‘ 
| 
A SPARMOURED & 
! 3 
; fis _ 
ey th i  pEMOY x 
| =a =~ 2 
g » G5 ssi iz CENTRAL BOX BATTERY FE 
ARMOURED * F®2 ' C¢ ‘ <— —-— —— —- 110-0 - — — — — —— kee 
bs 3 al aaa SP 2 ARMOURED AT ENDS mG 
ye * 
$ SPAR 0ECK % 
= 
x 
~ fe DECK sean 
H.M.S. TRAFALGAR, 
OUTSIDE DIAMETER 
HERE 57° 
WLLL EEE 
Li Wy Y *WIIEEI—=77—-> 
WELLL. HUET UE Ete te TELE WML MULL LAL EL CALLE DELLE LEDC ret 
MUM EEE tl lll LLM LLL LLL lll 
ARKIN LENGTH 66-5 J za BORE . 


















oufsibe BIAMETER 
HERE 23-4 


TIDILIILLI ELIA ILL LL LL ZLLET ELLE Le 
SSNS SSS QAP AAAAAAN 

























ANN Soar an LLL EEE 
LLM 4, CLL “UMMM UY YY d§@ 2?®@L_L” DL 
LY WW MMU MM LL hh yyy WW ZT 

QML DEEZ, 








= 30 CALIBRES _ 













-~—~———- 433 
SECTION OF 67-TON BREECH-LOADING GUN‘ 


power, 12,000; draught, 27ft. 6in. The armour belt | brown powder; estimated muzzle velocity, 1960 foot- 
at the water line extends to a length of 230ft. amidships, | seconds. It is entirely of forged steel, and the disposi- 
and is 20in. thick at the centre, tapering off slightly to | tion of the breech-piece and of the covering hoops a 
the ends, where it encounters and combines with bulk- | been designed so as to break joints and cover every 
heads of 14in, armour, thus forming with them a sort of | conceivable spot which might be a source of weakness. 
lower citadel, this being decked over with 3in. steel so| The guns for the Trafalgar are now in course of con- 
far as the ends of the main or upper citadel. The same | struction at the Royal Gun Factories, Woolwich. 
20in. plates that form the walls of this lower por-| The cost of the Nile and of the Trafalgar is a very 
tion are continued upwards as the walls of the | serious item. It will exceed that of any other vessels 
upper citadel, which is 193ft. in length, but the thick- | building or afloat. The estimate for each is £920,000. 
ness of the plates is reduced to 16in. The parabolic | The hull, £686,000; the engines, £97,000 ; and the guns 
ends or bulkheads of the upper citadel are protected | and their mountings, £137,000. But it must be remem- 
with 18in. armour, as are also the turrets which spring | bered that these two ships are constructed entirely of 
from within its angles. The armour, both of sides and | the finest steel, and that the disposition of the armour is 
bulkheads, is backed with about 18in. to 20in. of teak, | far more extensive and effectual than that of the Infiexible, 
and behind this again is a strong inner steel skin Qin. | or ships of the Admiral class, which are only partially 
thick. The plates are compound, having wrought iron | protected. The only weak point that ap to us to 
backs with a steel face. Those on the mn Sh taper, or are 6 indicated in the arrangement of the plates upon the 
bevelled off beneath the water line to an edge of only 8in. | Trafalgar, is the side wall of the “central box battery.” 
The teak is dressed and cut away on the surface so as to | Although protected from raking fire, we cannot but think 
fit the plates precisely. The plates at the ends of the main | that a heavy broadside fire might soon silence the eight 
citadel are secured by the bolts being passed through | 5in. guns contained in it. Perhaps, however, the extra 
large holes left at intervals in the bed of the turret, other- | weight involved might dangerously affect the stability or 
wise they could not be worked in. Over the whole of the | buoyancy of the ship, already charged with a most pre- 
main or upper citadel is a 3in. steel deck ; upon this is | ponderating weight of armour. Doubtless this has been 
built a central box battery for eight 5in. breech-loading | taken into consideration. One thing, however, is very 
guns. The side walls of this are of light plates, but the | certain, that the Trafalgar is never likely to prove 
ends are protected from raking fire by 6in. armour and a | structurally weak, as has been reported, we regret to 
king of teak. Upon the spar deck covering this battery | learn, in the case of the Conquerer, which suffered 
the boats will be stowed, and a number of machine guns | severely when her 45-ton guns were fired last week. The 
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and quick-firing guns will be mounted, the latter com- framing of the new vessel is of giant strength, The 
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and the colliery he had just bought. At that time the 
works occupied an area of 135 out of 1050 acres which he 
had acquired from the town of Essen, and the rym ar 4 
ie tree figured up to £12,000. The workmen employed 
ad doubled again in two years, and now numbered 8255, 
which was not again exceeded till after the Franco- 
German war. At.the same time the number of melting 
furnaces had augmented from 350 in 1864 to 400 in 1865, 
the steam engines from 136 of 3160 to 160 of 5863-horse 
power, amongst which there was one of 1000-horse power ; 
the steam hammers had risen from 34 of 1499 cwt. to 
39 of 2375 cwt. collectively, and the production of cast 
steel articles from 54 to 100,000,000 pounds, or 50,000 tons. 
This year Krupp obtained a patent in England for his 
breech-loading method by means of a cylindrical wedge. 
Experiments had shown that by this plan the area of 
metal around the wedge could be greatly reduced even 
with heavier charges than before. This was ultimately 
found to be the best means of closing the breech, and 
Krupp adhered to it ever afterwards. Russia was the 


first State to adopt it ; and the Emperor Alexander pre- 
sented him with the St. Anna Order. Prussia still had 
the faulty double-wedge system at this period. In the 


ear 1865 Krupp’s works and his private villa near 

redeny were visited by several kings and princes, who 
all k of his hospitality, amongst them the present 
Emperor and the Crown Prince of Germany, this being 
the second time they had visited Krupp, and on the occa- 
sion he received the Crown Order of the Third Class, 
Later in the year the Empress paid him a visit. This 
year the first and last great fire broke out, which not only 
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destroyed vast quantities of cannon models, but also a 
number of partly finished guns in the erecting shops. This 
caused Krupp to institute a fire brigade for the works, 
consisting of 45 firemen. 

The year 1866 brought with it wars with the South- 
German States and Austria. At this time only about one- 
third of the Prussian artillery used in the battles was 
composed of Krupp’s rifled breech-loaders, and those only 
had the faulty closing arrangement invented by Dreyse 
and fitted up at the Royal Arsenal at Spandau, so this 
time the successes achieved were more attributable to the 
needle-gun than the rifled guns from Essen. After the 
war, Krupp took back the 300 4-pounder gunshehad as yet 
delivered to the Prussian Government, and supplied them 
all with the new breech-closing apparatus free of cost to 
the State. So convinced, however, were the authorities, 
after this practical trial, of the advantages of these guns, 
that in the same year Krupp received the order to make 
826 of various calibres, and from this time forward the 
finishing of all guns was left entirely to him alone to 
carry out, instead of being partly completed at Spandau. 
This year 1562 guns were turned out from the works, 
half of which were for Prussia. This work was done 
with 800 fewer workmen than were employed the year 
before. Six hundred and twenty of the staff and work- 
people had been called up for service from the works 
during the few weeks of the war. In 1866 the steam 
hammers had been increased by 10 of, collectively, 400 
ewt., the steam engines by 35 of 972-horse power, 
the lathes from 280 to 318, the boring machines from 75 
to 84, and the grinding benches from 48 to 75, and 
the production reached 125,000,000 pounds, or 62,500 tons. 
This year again royalty visited the works, amongst them 
the Duke of Flanders, as Krupp wasat the time engaged 
in constructing the cannons for the Antwerp fortifica- 
tions, which may be said to have been the commencement 
of the introduction of very heavy breech-loading rifled 
artillery. 

The Paris Exhibition of 1867 showed what a great 
advance Krupp had made in his manufactures since the 
last one, or even that of London in 1862. He exhibited a 
steel block weighing 40 tons, and a cannon of nearly 
50 tons, which was 173ft. long, with a calibre of 
l4in., rifled with forty grooves. I1t had required sixteen 
months of labour, working day and night, to finish it, and 
for this, as also for the block of steel, special railway 
trucks had to be constructed to take them from Essen to 
their destination. The price of the cannon was fixed at 
£6525, and Krupp made it a present to the King of 
Prussia, who sent it to Kiel for the defence of the 
harbour of that place. It is claimed for Krupp that he 
invented the system of fortifying large guns by shrink- 
ing rings on to the outside in 1865, and applied it to 
an 8in. gun in 1866; but it has generally been thought 
in England that this was an adaptation from the 
English system, and only in late years introduced at 
Essen, because Armstrong and Woolwich guns were 
made on the coal or ring system from their introduc- 
tion, which was before that date. But in Germany it 
is thought generally that whatever is invented concern- 
ing guns must of necessity have been invented by 
Krupp. After this digression to return to the exhibits, 
Krupp received from Napoleon III. the Cross of the 
Legion of Honour and very friendly hospitality, besides 
the Grand Prix from the Exhibition Commissioners, and 
he was the solitary recipient in this class of exhibits. 
Again this year Essen was visited by a number of 
princes and high-rank officials from most parts of the 
globe, and from this period they continued to come more 
frequently than ever. In 1868 Krupp delivered two Qin. 
guns at Berlin, which were constructed to penetrate 
armour-plates, but at the first trials they failed to do 
this, because the powder used did not produce the neces- 
sary initial muzzle velocity. Krupp, it is said, then pro- 

sed to use prismatic powder instead of the ordinary 

ind then in use, but the proposition did not at first meet 
with the attention it deserved from the Prussian Govern- 
ment. At the first trial on the 2nd of June the Qin. 
Woolwich gun pierced the 8in. armour target, and in so 
far beat Krupp’s 96-pounder, which nearly influenced the 
Prussian Government to adopt muzzle instead of breech- 
loading for great naval guns. On the 7th July a second 
trial was instituted, when with prismatic powder the 
Krupp gun sent its steel shell through a 9in. armour plate 
with much extra energy to spare, so now the Krupp gun 
was declared the victor. Also as regards durability, the 
Krupp gun seems to have done best, for after 138 rounds 
the Woolwich gun began to show cracks at the priming 
part, which, after 259 rounds, had elongated to 24in.; 
whilst the Krupp gun, after 676 rounds, was still service- 
able. This trial led to an order from Russia for an 1lin. 
breech-loader, which was first tried at Berlin with 410 
rounds, and afterwards in Russia, and upon this seventy- 
six of the same calibre were ordered for that country in 
1869. After this date Russia began to make its own 
guns, but latterly that country has returned to Essen and 
given out large orders. This year Krupp bought a large 
share in another colliery, which placed him beyond the 
influence of all fluctuations in the coal trade for the coal 
and coke he consumed. The workmen employed were 
less this year than in 1864, and amounted to 6317, but 
in 1869 they rose again to 6479, in 1870 to 7337, and in 
1871 to 8314, which figures reflect the rate at which the 
cannon were manufactured in the respective years, as in 
1869, 205; in 1870, 427; and in 1871, 919 pieces. 
Prussia and Russia were the principal buyers, then Arm- 
strong and Co., Roumania, Argentine Republic, Turkey, 
Spain, which took 216 4-pounders in 1867, Wurtemburg, 
Saxony, China, Japan, and Egypt. Turkey had not taken 
less than 441 cannon from 1867 to 1873. Up to this time 
France had not taken more than sixteen guns for trial 
from Krupp, so that nation is quite satisfied with the De 
Bange system, but it has nevertheless never been disputed 
that Germany owed a great deal of its success in the 
Franco-German war to the excellence of the Krupp guns. 

The war of 1870-71 did more to bring those States, 
which had hitherto kept aloof from Essen to acknow- 





ledge the excellence of his guns than all his former 
exhibits had done, and of course practice with his 
artillery during the campaign had enabled him to improve 
upon what had gone before. In 1871, 919 guns, as we 
have seen, were ordered. The number rose to 985 in 
1872, to 1845 in 1873, and to 2931 in 1874. Within 
twenty years the orders had increased threefold, and up 
to the beginning of 1875 Krupp had manufactured 
13,299 cannon ; during the next twelve years he made 
10,000, so that at his death he had manufactured the large 
number of 23,000. At the end of 1870 he constructed 
twenty special guns of Ijin. calibre and 5ft. in length, 
pivotted on a column in order to be able to shoot in every 
direction to attack balloons before Paris. Vertically they 
hit at 2000ft., and horizontally they carried 44 miles. 
How they otherwise performed in practice is nowhere 
recorded. In 1865 Krupp had erected an extensive 
blast furnace plant on the Rhine, between Coblence and 
Neuwied, and in 1871 he acquired by purchase the Her- 
mannhutte, with several blast furnaces and iron mines a 
few hours distant. This year, also, he was honoured by 
a visit from Dom Pedro, Emperor of Brazil. 

The year 1877 was again to record visits paid to the 
Essen works by two Emperors, those of Brazil and Ger- 
many, this being the fourth paid by the latter sovereign. 
He was accompanied by Princes Charles and Frederic 
Charles, Count Moltke, and a large list of distinguished 
generals, all on their road to the autumn manceuvres in 
the Rhineland. The works were thoroughly inspected, 
when in their presence the 50-ton steam hammer called 
“ Fritz” was set in motion to hammer,down a block of 
steel weighing 35 tons, intended for the inner tube of a 
35$ cm. gun. A small exhibit of the products of the 
factory was got up for the occasion, consisting of 1000 
projectiles ranging from the earliest patterns and smallest 
sizes of shells up to the newest and largest, capable of 
receiving a charge of 53 kos., grouped to form a carpet 
pattern ; monster guns mounted for sea service down to 
the smallest mountain guns for mule carriage, walled in 
by 160 driving-wheel locomotive tires, 120 locomotive and 
wagon axles, 160 wheels, 430 sets of springs, 1800 steel 
rails, stem and stern post forgings for war vessels build- 
ing for the Government at Stettin, and other articles. 
Great interest was shown by Count Moltke in Krupp’s 
latest invention, namely, a 15 cm. “ armour-cannon,” 
ie. one attached by the muzzle to the inner side 
of an armour plate, with a shutter in front, which 
was illustrated and described in Tue ENGINEER at 
the time. The model and photograph room received most 
admiring attention, as illustrating from the earliest date 
every cannon and advance Krupp had made at the 
works. This yeat, and again in 1878, the series of trials 
with the 354 cm. gun, which had received so much praise 
at the Philadelphia Exhibition, the 30} cm., 28cm., and 
15} cm. were carried out at Meppen—which were fully 
reported in THE ENGINEER, and will still be in the memory 
of those interested in the subject. In the latter year again 
the Crown Prince of Germany, then his son Prince 
Wilhelm, the Morocco and Chinese Embassies and others, 
paid visits to the works; and in 1879 more gun trials at 
Meppen, in a, of many foreign officers took place, 
details of which we have duly reported. 

The year 1880 was a prosperous one for Krupp in all 
the peaceful branches, and at the Diisseldorf Exhibition 
he showed this time a mounted gun weighing 80 tons, of 
40 cm. calibre, which at 5000 m. had pierced a 24in. 
armour plate—or the thickest at that date—the stem of a 
vessel weighing 20tons, threesteel crank-shafts, one of which 
was 14 tons, besides steel pump-rods for deep mines, &c., 
all of which were considered worthy of the establishment. 
This year the number of workmen employed increased b 
162, and in 1881 by 2492. The latter year brought wit 
it the visit of the King of the Sandwich Isles and 
Marquis Tseng, and in 1883 Krupp gathered more laurels 
at the Amsterdam and Berlin Exhibitions; and from this 
time till Krupp’s death, after a lingering illness com- 
mencing in the spring of this year, the works have been 
continually increasing their output and the number of men 
a pe Sa In the year 1878 Herr Fried. Alfred Krupp 

joined the administrative corps, and has since been 
actively engaged in the work of the establishment. In 
compliance with a wish of his father he has, since the 
decease of the former, presented the town of Essen with 
£25,000 and created a charitable fund of £50,000, for the 
benefit of the workpeople engaged at the several works 
and establishments. 








VISIT OF THE KING OF ITALY TO TERNI. 


Tue Umbria gives an account of a visit made lately by H.M. 
Humbert I. to the town of Terni and the factories established 
there, which, as forming a nucleus of an important industry, 
should excite considerable interest, both from a_ political 
and financial point of view. The King, who was accompanied 
by M. Crispi, Minister of the Interior ; M. Saracco, Minister of 
Public Works ; M. Bertoli Viali, Minister of War, his aide-de- 
camp and suite, was received with great enthusiasm, and after 
the Mayor and members of the Municipal Council had been pre- 
sented to him, was conducted first to the foundry. Twenty 
years ago this was nothing more than a blast furnace for the 
production of cast iron, but fresh capital being applied, and the 
works placed under the able direction of M. Cassian Bau, with 
M. Bernard Pétol as technical engineer, it was transformed into 
a foundry, and devoted more particularly to the production of 
water pipes. A canal was formed in connection with 
the river Nera, and hydraulic power of over 500-horses 
obtained. The success was such that nearly the whole of the 
water conveyance throughout Italy was soon in its hands, 
Among other works, the great aqueduct which supplies Naples 
with drinking water was made here. 

The steel works were next visited. This establishment is 
likewise under the government of the directors of the foundry. 
The plans were worked out by M. Dodement, who afterwards 
superintended the construction of the present gigantic works. 
The laboratory was first i ted, where the analyses are care- 





fully made, on which depend in a great measure the 
quality of the manufactured products. The King witnessed 





some tension trials, and then passed on to the blowing 
engines which supply air to the converters, and was next shown 
Muller's furnace for firing bricks. Trials of resistance to 
flexure and shock were made, to prove the excellence of the 
quality of the metal employed for rails. The Bessemer con- 
verters were pointed out, the steam hammer of 15 tons set 
in operation, and the process of rolling-out demonstrated 
whereby five ingots were in a few minutes transformed into the 
condition of rails, and a mass of metal two tons in weight 
converted into thin plates. After the cylinders came the 
rotary puddling furnaces. These furnaces are on the system 
invented by M. Bonvard, manager of the steel works at Creusot. 
Next came the Martin-Siemens furnaces, where the production of 
an ingot was in operation, destined for the plating of the iron- 
clad Francesco Morosini, now in course of construction at the 
shipyards of the arsenal at Venice. A weight of 55 tons was 
carried off by means of a rolling bridge, the working of which 
the King greatly admired, placed on a truck, and transported to 
the entrance of the tire factory. This was succeeded by an 
inspection of the tires in preparation for the Mediterranean 
Railway Company. The facility with which the tire of a loco- 
motive wheel of 2°20m. was turned, the powerful cranes 
which transported a weight of 64 tons under the steam hammer, 
where it was forged and transformed into plating destined for 
the ship Ruggero di Lauria, were objects of interest, together 
with a steel deck-house invented by Captain Freddi, which can 
be taken to pieces and packed into a transportable form. The 
planing-machines—of the house of Denefte and Co., of Liége 
—the boring and drilling machines all came under review, 
as did the distributors of the water pipes, the compressors— 
furnished by Cockerill and Co., of Seraing—which work with 
great perfection; and the fountain, the waters of which are 
thrown to a height of at least 40 metres. The royal visit 
terminated by an inspection of the electric apparatus. 

On taking leave the King assured the Mayor that the question 
of housing the workpeople would receive his first consideration as 
being all important for a town whose population bad increased 
in ten years from 10,000 to 25,000. The establishment of these 
factories is of immense importance to the nation. Supported 
by the State through the large orders thrown into their hands, 
these steel factories have ceased to be of a purely private 
character; the whole nation is called upom to assist in their 
development, and any check given to their growth would, from 
an industrial and economic point of view, be most disastrous, 
The history of the works at Creusot is a great example of the 
importance of such an establishment. From the hamlet of 
Charbonniére, it has developed into the principal industrial 
centre of France. Geographically the situation of Creusot in 
France is strongly analogous to that of Terni in Italy. 120 
years ago its beds of coal were a force unutilised, except by the 
sparse population of the place for domestic purposes. So 
likewise the hydraulic power of the Nera and the Velino was 
unused twenty years ago, and the only benefit derived from 
their waters by the inhabitants at Terni was the custom brought 
to its inns by a few admirers of the “Cascade delle Marmore.” 
In 1772 a cannon foundry was established at Creusot, in which 
Louis XVI. himself invested capital; but this foundry turned 
out but few pieces of artillery in spite of the formation of the 
“Canal du Centre,” which greatiy facilitated the transport of 
its products, as the line of railway at Orte-Civita Vecchia will 
diminish by half the cost of carrying 1aw material to Terni, and 
the export of its manufactured products. 

It was not till 1836, when the works passed into the hands of 
Schneider Bros., that they grew to any importance. Under the 
protection of Government, with a town of 35,000 inhabitants, 
they now produce annually over 100 locomotives, rails in enor- 
mous quantities, vessels of considerable tonnage, &c. 

The works at Terni, it is hoped, will have a more rapid pro- 
gress. They will not have the same difficulties to contend with 
and hinder development. The King’s visit will awaken a general 
interest, and it is hoped that the Government will lend its aid 
by the maintenance and improvement of the means of communi- 
cation, and especially of the line of railway before mentioned. 








THE MINING INSTITUTIONS OF GREAT 
BRITAIN. 


A PAPER on the federation of the Mining Institutes of Great 
Britain, by Mr. Bunning, was and discussed at the North 
of England Institute of Mining and Mechanical Engineers on 
Saturday last. The paper points out that through the existence 
of a large number of mining engineers’ societies in the several 
centres of mining activity, the representation of mining engi- 
neers on important matters is not adequate ; and he seems to be 
of the opinion that some effort ought to be made to establish a 
universal society in London in order that undivided influence 
may be at any time available. He points out that the mining 
engineers of Great Britain have the superintendence of the ex- 
traction of about 180 million tons of minerals per annum, valued 
at from 50 to 60 millions sterling, as showing the importance of 
the work done by them, and the necessity for a strong associa- 
tion with centralised instead of scattered and repeated papers 
and proceedings. He gives a lot of statistics showing, amongst 
other things, that already a large number of the leading 
men are members of the leading societies, and that many 
members of one society belong to several others, and he 
proposes that for the “ professional gentlemen deeply con- 
nected with copper, lead, guns, and precious metals ” there should 
be a Mining Institution of London. To induce members to 
found a London institution he,“ would preserve the autonomy of 
the district societies and have a general federation of the whole 
in London.” Whether, with all the engineering societies now 
existing in London, there is any chance of such a society gain 
support, must be a matter of as much doubt as the use of su 
a society, considering the local occupation of all those interested 
in it. 








Pic Iron IN THE UniTeD StaTES AND GREAT BRITAIN IN 1886.— 
In our issue of July lst, under the title of ‘‘The Consumption of 
Pig Iron in the United States and Great Britain in 1886,” we pre- 
sented figures which seemed to show that in that year the United 
States consumed 2,866,776 tons more pig iron than Great Britain. 
This was a mistake, as we have since discovered, and was caused 
by our accidentally using a ee showing the ex: 
of pig iron from Great Britain. e correct figures are as follows: 
~ United States: Production, 5,683,329 tons; es to this the 
decrease of stocks during the year—146,257 tons—and the amount 
imported during the year—361,768 tons—and we have a total of 
6,191,354 tons as the approximate consumption of pig iron in the 
United States in 1886. Great Britain: Production, 6, 70,665 tons ; 
deducting from this the increase of stocks during the year— 
139,337 tons—and the quantity exported—1,044,257 tons—and we 
have 5,687,071 tons as the approximate quantity of pig iron con- 
sumed in Great Britain in 1886, The account therefore stands as 
follows :—Pig iron consumed in the United States, 6,191,354 gross 
tons; ditto Great Britain, 5,687,071; difference 504 283,—A merican 
Manufacturer. 
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COMPOUND HIGH-SPEED LAUNCH ENGINES. 
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MUMFORD’S MARINE ENGINE. 





We illustrate above a small compound condensing launch 
engine, manufactured by Mr. A. G. Mumford, Culver-street 
Ironworks, Colchester. The high pressure cylinder is 4in. diam. ; 
low, 7in. diam. ; stroke, 5in. ‘I'he design and construction of 
this engine is exceedingly light, but very strong, points which 
are of the greatest importance to builders of steam launches 
aiming at securing a high speed. The cylinders are mounted on 
steel columns, turned and polished, and the crank shaft with 
solid excentrics, the connecting rods, aud piston-rods with solid 
crossheads, are all of the best forged steel. Thecylindercovers and 
valve chest covers are pressed out of steel plates, turned and 
polished, to avoid the extra weight of cast iron covers. These 
give the engines a very neat and strong, though light appear- 
ance. - Two gun-metal feed-pumps are fixed to the bed-plate at 
the forward end of the engine, and are worked by means of a 
dog-link and die from the end of the crank shaft. The air- 
pump, which is of gun-metal and single-acting, is fixed at the 
after end of the engine, and is worked by an excentric from the 
outer end of the crank shaft. Connections which are easily 
accessible are made from this pump to the condensers, which 
consists of two copper tubes with closed ends, one of which is 
fixed outside the boat on either side of the keel and form per- 
fect. surface condensers. The feed-pumps to the boiler are 
arranged to pump either from the hot we!l or from the sea, and 
the exhaust steam can be turned either into the condensers or 
into the funnel, so that the engine may work condensing or non- 
condensing as desired. The boiler working pressure is 120 lb., 
and these engines being thoroughly well made, run at 420 to 
450 revolutions per minute, and will indicate 18 H.P. Mr. A. 
G. Mumford has made a larger number of this class of engine in 
various sizes with double high-pressure cylinders for the Ad- 
miralty, with the best possible results as to speed and horse- 
power. These engines are typical of the great advance which has 
been made in small marine machinery. The difference between 
them and the older class with cast iron framing must be seen 
to be understood. 








A HISTORY OF THE DUBLIN AND KINGSTOWN 
RAILWAY. 


WE have received a copy of an excellent and, to engineers at 
least, interesting paper, read on the Ist ult. before the Insti- 
tution of Civil Engineers of Ireland by Mr. Thomas B. 
Grierson, C.E., one of its members, the title of the paper being, 
“The Enlargement of the Westland-row Terminus, with a 
Sketch of the Early History of the Dublin and Kingstown 
Railway.” The author prefaces his paper by expressing his 
thanks to the secretary of the railway, Mr. Joseph Pim, for his 
kindness in allowing him access to all the important documents 
connected with the original construction of the line. The cir- 
cumstances suggesting the formation of this line were that, at 
the close of the last century, while the Irish metropolis was in 
communication with the provinces by means of some splendid 
canals, the trade with England was seriously hampered and 
obstructed by the want of proper facilities for shipping to carry 
the cross-channel traffic. The history Mr. Grierson puts before 
his readers is instructive in more ways than one, because it not 
alone records mistakes made in the actual construction of the 


| line, but it also shows what formidable obstacles can be put in | 








the way of progress and enterprise by ignorance and prejudice, | 
and how they can be overcome by resolute energy. At the end | 
of the last century the mouth of the Liffey scarcely deserved the 
name of a port, being so filled with sandbanks that no vessel of 
any pretension to magnitude had water deep enough to float 
her anywhere above the Pigeon-house, a place almost on the | 
sea-board, and fully two miles from the Custom House. Farther 
down on the southern coast of Dublin Bay was the harbour of 
Old Dunleary, or, at all events, the nucleus of what is now 
Kingstown Harbour. Mr. Grierson says :—‘ Splendid canals 
had been cut at immense cost, opening up a large portion of the 
country, and bringing it into convenient communication with 
the metropolis; but the facilities for exporting the Irish pro- 


into, the city were still very inferior. This was mainly owing 
to the natural disadvantages of the port of Dublin, the improve- { 
ment of which port and harbour Mr. Rennie, in 1802, in his | 
report to the ‘ Directors-General of Inland Navigation,’ said | 
was ‘one of the most difficult subjects which had ever come 
under the consideration of the civil engineer,’ and he goes on to | 
say, ‘The majority of the plans which have been of late pro- | 
jected are on the principle of the impossibility of executing any | 
works in the present harbour.’ After great consideration, Mr. 
Rennie seems to have been driven to the conclusion that the | 
best plan would be to make an entirely new harbour at Dun- | 
leary, and cut a ship canal—80ft. wide at bottom, 160ft. wide at | 
surface of water, and 20ft. deep—from thence to the new ex- | 
tension of the Grand Canal Docks at Ringsend. Dunleary Har- 
bour was to have a depth of 14ft. at low water, with an inner 
harbour or basin, into which several vessels could enter at a 
time. It was proposed that vessels entering this canal could 
come directly into Dublin, and either remain in the Grand Canal 
Docks, or through them obtain access to the river Liffey, and | 
discharge at its quays, thus avoiding the dangerous bar, with | 
its 5ft. of water at low water at the entrance to the port.” | 
He gives detailed estimates of the cost of the proposed | 
works. Other schemes of a like nature were proposed not only 
by Mr. Rennie but by other eminent men also. The above was, 
however, considered as the best. “The plan in its entirety was 
not, however, adopted, but subsequently Mr. Rennie, actuated 
by the Admiralty, commenced the present Royal Harbour of 
Kingstown in 1816, and it was finished by his son, Sir John Ren- | 
nie, in 1859, at a cost of about £825,000. The area enclosed by 
the east and west piers is about 250 acres, the width of the 
mouth is 760ft. and the length of the east and west piers | 
respectively 3500ft. and 4950ft. The general depth of the) 
harbour is 15ft.” 
Mr. Grierson then proceeds to point out how useless a harbour, 
however fine, will be to a city so long as no good means of com- 
munication exists between them, and this fact again brought up | 
the canalisation project. The amount of capital necessary, | 
however, exceeded the powers of private purses, and Sir John | 
Rennie therefore attempted to get a Bill through Parliament, | 
but without success. No wonder then that the introduction of | 
railways into England suggested a new way out of the difficulty, | 
and the Dublin merchants at once resolved to make a railway | 
between Dublin and the new deep-water harbour at Kingstown. | 
For this purpose a company was formed with a capital of | 
£200,000 in 2000 shares of £100 each, with further powers to | 
raise £70,000 on mortgage or by annuities, and the sum of | 
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£78,000 was subscribed. Plans were prepared by the late Mr. 
Alexander Nimmo, to carry out which the company obtained an 
Act of Parliament—1 and 2 Wm. IV., cap. 69—which received 
the Royal Assent 6th September, 1831. This was the first rail- 
way Act passed for Ireland, and the second for the kingdom, 


| and is entited “ An Act for making and maintaining a Railroad 


from Westland-row in the City of Dublin, to the Head of the 
Western Pier of the Royal Harbour of Kingstown in the County 
of Dublin, with branches to communicate therewith.” 

It would appear as if in their early days railways were looked 
upon, especially by landed proprietors, as absolute destroyers of 
public peace as well as property, and as injurious to everything 
with which they came into contact. In no other way can we 


| account for the virulence with which some of them were 
| ducts from, or for importing English or foreign commodities | 


opposed, notably the Dublin and Kingstown. Everything which 
could be said or done to prevent the project from being carried 
out appears to have been tried. The newspapers of the day 
teemed with letters and articles characterising the whole board 
of directors as devoid of common-sense, and stating that it was 


| utterly impossible, owing to the shortness of the line, that it 


could ever pay a dividend, and had the promoters been men of 
lighter calibre they would have been overwhelmed in the storm 
of ridicule and vituperation to which they were exposed from. 
all sides. 

It was originally proposed that the line should be brought 
nearer to the centre of Dublin by having the terminus in 
Brunswick-street, but various things led to Westland-row being 
fixed upon. In the face of the greatest opposition the pro- 
moters succeeded in raising three-fourths of the estimated 
necessary capital, and then went to Parliament for a Bill ; but 
this being the first railway proposed to be made in Ireland, the 
Parliament of that day thought it necessary, perhaps under the 


| promptings of prejudiced Dublin influence, to protect the public 


by the insertion of some very stringent provisions. Of which, 
perhaps, the most serious was that, “in the event of a ship 
canal being made from Kingstown to Dublin, the Railway 
Company were not to claim compensation ” from any person or 
persons . . provided such canal shall not cross, touch, or 
injure the said intended railroad, or lands, works, or tenements 
thereto belonging.” The success of the Liverpool and Man- 
chester Railway gave a fresh stimulus to the promoters of the 
Dublin line. The first report of the Committee of the railway 
showed that the passengers between Liverpool and Manchester 
had increased fivefold since the opening of the railway. In the 
following year, from 12th Feb., 1831, to 13th Feb., 1832, the 
traffic showed an increase of 30 per cent. all round. In the 
subsequent records was to be found this statement referring to 


| Mr. James Pim, of the firm of Messrs. Boyle, Low, Pim and 


Company, bankers, who acted as secretary until a clerk of the 
company was appointed. “ The present favourable prospects 
of the line are principally owing to the great personal 
exertions of Mr. James Pim.” But the course of railway projects 
often resembles that of true love, and for somewhat similar a 
reason, “it does not run smooth,” for in May, 1832, it was re- 
solved to apply to the Board of Works for aloan of £100,000. In 
reply to this application the Board Commissioners said that “ it 
did not appear to them that the construction of a railroad from 
Dublin to Kingstown for the purpose of expediting the convey- 
ance of passengers between these places would be a work of 
sufficient public utility to warrant them in recommending the 
issue of so large a sum by way of a loan from the funds placed 
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at their disposal.” They also added that they thought the works 
should be carried on to some extent before asking for public 
aid. Nothing daunted by this rebuff, the directors immediately 
replied, stating that they were willing to do anything the Board 
of Works might recommend, and, if they preferred it, to leave 
the actual sum open to discussion. At this time the directors 
were exceedingly unpopular in Dublin, and the line itself was 
cried down as a great piece of dishonesty, and a constant stream 
of cold water was kept steadily pouring upon the whole project. 
The directors’ belief in the line never wavered, and as one dis- 
couragement after another was met with, they were only the 
more determined to succeed. It can hardly be wondered at 
that, dealing with a company so exceedingly unpopular, and of 
which so many harsh statements were in circulation, the Board 
of ‘Yorks should have been slow to give any encouragement ; 
and this the directors appear to have felt themselves, for they 
said in one of their petitions that they were willing to defray 
the expenses of some eminent engineer, to be appointed by the 
Board of Works, to look into the whole matter, ‘as the under- 
taking has been the subject of much misconception and mis- 
representation on the part of those whose opinions have not 
been founded upon due inquiry.’ Also they say, ‘ without 
public aid the project will, if not altogether abandoned, at least 
be indefinitely postponed. ..... Anxious that on their part 
nothing should remain undone...... they are willing to 
agree that a sum, to be named, be expended on the 
works before the actual advance of the public loan.’ Re- 
ferring to Kingstown Harbour, they go on to say :— 
‘Its [ic. Dublin] shipping, in common with vessels navi- 
gating the Irish Channel, may occasionally resort to that 
harbour, but the commerce of Dublin derives litt’e or no 
benefit from its existence, nor is it relieved from the difficulties 
arising from the natural imperfections of the port. It is con- 
ceived that the formation of the proposed railway would be the 
means of conferring substantial and permanent benefits on the 
trade of Dublin by securing to it the ion of a com- 
modious harbour, from which it has hitherto been practically 
excluded, by perfecting its communication with the sister 
country, and by obviating those natural defects in the port 
which have so materially interfered with its prosperity and ex- 
tension.’ The result of this petition was a reply from the 
Board of Works refusing the loan, but appointing a date, as 
suggested by the directors, for a deputation from the company 
to wait upon them. At this interview the company’s exact 
position was explained, and the Commissivners, being quite 
satisfied, agreed to recommend the Treasury to grant a loan of 
£75,000, instead of the £100,000 asked for, but at the same 
time pointing out some changes in the plans which they thought 
advisable and recommending a general cheapening of the works. 
About this time, January 21st, 1832, Mr. Alexander Nimmo, 
the company’s engineer, died, and on February 3rd following 
Mr. Thomas Telford was requested by the directors to come to 
Ireland and report upon the line, but he declined on the 
ground of ill-health. On February 10th Mr. George Stephen- 
son, then at Liverpool, was requested to ‘report upon 
the undertaking generally.’ Mr. Stephenson agreed to do 
this, and came over, accompanied by Mr. Joseph Lock, 
and having examined the plans and sections of the late Mr. 
Alexander Nimmo, met Colonel—afterwards Sir John—Bur- 
goyne, one of the Commissioners of the Board of Works, at 
Kingstown, when the whole subject was fully discussed to the 
satisfaction of all parties. Mr. Stephenson’s estimate for 
53 miles of railway was £90,175 18s. A suggestion of the 
directors that they would be willing to pay the expense of an 
independent engineer, to be appointed by the Board of Works, 
seemed to have been acted upon, and Mr. Killally was selected, 
but he died before he had time to report. Mr. Charles Vignoles 
was then chosen, this being his first connection with the line, 
when he was appointed—about 13th April, 1832—by the Board 
of Works. His report to the Commissioners being considered 
satisfactory, and his suggestions to the company valuable, the 
directors appointed him as the company’s engineer. In his 
report, dated 15th June, 1832, he estimated the entire cost of 
the works, evidently including land, at £150,000. His next 
movement appeared to have been to satisfy the Commissioners 
of the Board of Works as to the proposed method of constructing 
the line, for in a letter to the directors, dated 29th June, the 
Commissioners said that Mr. Vignoles had quite satisfied them ; 
they also gave him great praise for his ability, but advised, at 
the same time, a general cheapening of the work, adding— 
* With regard to the extent of assistance which the Board can 
feel justified in recommending to be advanced for this work, 
they must observe that when the project was first made known 
to them, they were impressed with the very general opinion that 
it was a private undertaking, unlikely to be beneficial to the 
country, or to afford reasonable security for an advance of any 
magnitude. If managed with economy, regularity, and 
judgment, it may turn out profitable and prove advan- 
tageous to the city of Dublin. And they propose to lend the 
company £50,000, at 4 per cent., the principal to be paid off in 
25 years by equal yearly instalments, commencing not later 
than five years after.the date of advance.’ On the 28th August 
in the same year the Board of Works agreed to grant the entire 
sum of £75,000. Having advertised for tenders for the execu- 
tion of the works according to Mr. Vignoles’ plans and specifica- 
tions, several offers were received, of which that of Mr. 
William Dargan, for £83,000, being the lowest satisfactory 
tender, he was declared contractor on 26th January, 1833.” 

The entire paper is well worth’ reading by all who are either 
interested in railway history or who are desirous of benefitting 
by the experience of others. The promoters of the line and 
their administrative and executive staffs. encountered, and had 
to contend against very great opposition, and to overcome many 
obstacles ; but success crowned their efforts, and the completion 
and prosperity of the line is at least one proof of what Irishmen 
can do when they set themselves earnestly to work. Mr. 
Vignoles, who had much to do, incommon with Mr.—afterwards 
Sir John—Burgoyne, with the construction of the line, proposed 
in 1835 an extension of the line from Westland-row through 
the city, and across the entire country to Valentia on the West 
coast, with a suitable harbour for the purpose of securing what 
is now possessed by Ireland, namely, the American mail traffic 
going through Ireland. 

The directors took up the idea very warmly, and opened a 
subscription list—14th May, 1835—to defray tlie cost of the 
survey, and asked one of the London banks to co-operate ; but 
notwithstanding their most strenuous efforts, the project fell 
through, the scheme being too much for Irish enterprise at that 
time. The intention was to make the trunk line, leaving the 
towns near which it passed to make the branches. In 1838 Mr. 
Vignoles again proposed a scheme for a high level railway 
through the city from Westland-row to Barrack Bridge, which 
was laid before the Railway Commissioners with his report on 
the proposed Southern (Irish) Railways, and it was arranged 
to be worked by horses if the engines were objected to. As 
this scheme was much spoken of at the time, it is here given. 
The route was across Westland-row, and proceeding along the 





rear of the houses in Great Brunswick-street, and just clearing 
Clarendon’s Riding School, it crossed Townsend-street, Hawkins- 
street, D’Olier-street, Westmoreland-street, to Aston’s Quay, 
where it ran along above the footpath on the river side, with 
one row of columns resting upon the footpath kerb-stone, and 
the other about 20ft. from the quay wall founded upon the 
river bed. The foundation in the Liffey was to be of sucha 
height as to form a kind of sewer about 16ft. wide, which, 
when full of water, would cover the mouths of the sewers dis- 
charging into the river, and being regularly flushed and dis- 
charged by a sluice below Carlisle Bridge, would, he said, 
effectually prevent any noxious gases from being inhaled. Mr. 
Vignoles intended having a terminus or central station at 

Bridge, where he proposed that all the lines, which 
would shortly be made radiating through the country in every 
direction, with termini in Dublin, should converge, and then, 
as he said, there could be a direct run from the metro- 
polis of the empire to its extreme western boundary in 
ninety-four hours. The design of the superstructure was 
to be of the Grecian Ionic order, the intercolumniations 
30ft. centres, and the rails at a general level of 20ft. above the 
level of the streets. Mr. Vignoles’ estimate was £150,863 16s. 
During the entire promotion and carrying out of the project, 
the directors appear to have spared no expense to obtain the 
best possible advice and assistance. Amongst the names of the 
engineers consulted were the following:—-Alexander Nimmo, 
Charles Vignoles, William Cubitt, J. V. Rastrick, George 
Stephenson, Thomas Telford, William Fairbairn, Robert Mallet. 
The speed with which the line was constructed was very 
remarkable, the contract having been signed on the 7th May, 
1833, and the line opened for traffic on 17th November, 1834, or 
a period of abouteighteen months, much too short forsuch a work, 


STEEL CABLES FOR THE BIRMINGHAM 
TRAMWAYS. 


TuHE following is from the specification for the manufacture, 
supply, and delivery of two steel wire cables at the Hockley Brook 
depdt, Birmingham, of the Birmingham Central Tramways Com- 
pany, for which the engineers are Mr. Edward Pritchard, 
M. Inst. C.E., and Mr. Joseph Kincaid, M. Inst. C.E.:— 

The material from which the wire is to be drawn must be of the 
very best quality of improved patent crucible steel ; no German or 
Swedish ingots will be permitted to be used. As the tests will be 
rigidly carried out, the engineers will not insist upon being informed 
as to the composition of the metal ; they, however, suggest for the 
consideration of the contractor that in the composition of the metal 
the following pene shall not be exceeded :—Silica, °012 ; 
agar cmd 030 ; sulphur, 045; manganese, ‘200; total, ‘287. 

he cables—‘‘ laid rope”—shall be 3gin. in circumference, con- 
taining six strands of nineteen wires each or 114 in all; laid round 
a hemp centre core. The wire to be No. 15 B.W.G.—°072in. in 
diameter. Each strand has a core consisting of six of the nine- 
teen wires contained in the whole strand, twisted round a single 
wire a annealed and used as a foundation. The number of 
wires for the outer covering to be twelve, and all the wire in the 
strand, except the single one in the centre, to be of best patent 
crucible steel wire by one of the original patentees. The lay of the 
os be such as the engineers may approve. 

e tensile strength of each wire, excepting the central wire of 
each strand, shall be equal to 95 tons per square inch ; the elonga- 
tion of such wire being 1} _ cent.; each wire must bear a torsion 
test of fifty-five turns in a length of 8in. The guaranteed breaking 
strain of each cable to be 33 tons, and any ph not bearing this 
test the engineers shall have power to reject. The engineers 
reserve the right to test any wire during the construction of the 





rope at the cost of the contractor, and may further require a test 
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GRADIENTS AND CURVES OF THE BIRMINGHAM CABLE TRAMWAYE, 


and leading to many failures in masonry bridges, &e. A very | to be made from each bundle of wire. They also reserve the right 


curious provision, and one that would be strongly objected to in 
these days of “eminent” contractors, was that Mr. Dargan was 
strictly bound to give his entire time to the undertaking. Also, 
Mr. Vignoles, who received £3500 for plans, and £1500 for 
inspection, undertook to give one-third of his time to the 
line, and was not permitted to make any alteration involving the 
extra cost of more than £100 without the sanction of the directors. 
He appears, however, owing to extra work in Parliament, &c., 
to have received about £1000 more than the £5000 abcve 
mentioned. In concluding our notice of this portion of the 
paper, it was not too much to say that but for the great courage, 
determination, and sound judgment of the promoters of the 
Dublin and Kingstown Railway, who so bravely led the way, 
Ireland would not have enjoyed the benefits of railways so early 
in their history ; and “the fact brought out in clearer light the 
public spirit of those men when we find out that for exactly ten 
years there was no other railway in this country, until 1844, 
when the Dublin and Drogheda was opened for traffic, followed, 
in 1846, by the Great Southern and Western to Carlow, and the 
Midland Great Western in 1847.” One very curious feature 
about the inception of the Dublin and Kingstown Railway is 
that its promotors thought of it only as a means of transport 
for goods ; the probable value of the passenger traffic was not at 
all considered, yet the irony of unthought-of influences operated 
very quickly to show that the goods traffic would virtually be 
nil, while the line would be a brilliant success by its passenger 
traffic. It might be said to have ruined the dwelling-house pro- 
perty at the north side of Dublin, and made fortunes for all 
owners of building property along the line from Merrion to 
Killiney. In fact the Dublin and Kingstown Railway, especially 
after its connection with Dalkey, first by the atmospheric 
railway of two miles, and subsequently by the removal of this and 
the construction of a regular railway to Wicklow and Wexford, 
brought about in Dublin the now prevailing practice of men 
working in town daily, and spending their leisure with their 
families in the purer air and pleasanter prospects afforded by 
localities showing scenery by land and’ sea scarcely, if at all, 
outdone by any scenery in the world. The wonderful improve- 
ments effected by degrees for many years in the port of 
Dublin by dredging operations, which maintain a navigable 
channel now even at the lowest tides, as well as the 
construction of docks, sea walls, and the erection of 
powerful cranes and lifting tackle, and of sheds, as well 
as the extension of the Midland Great Western Railway 
to the North Wall, and the connection of the latter with 
the Great Southern and Western Railway at its Kings- 
bridge terminus, all combine to render the port of Dublin 
quite independent of Kingstown, its chief drawback being a 
prevalence of fogs at certain seasons. We are not exceeding 
truth when we say that Mr. Grierson’s paper, giving, as it does, 
a record of difficulties overcome, of financial statements of costs 
of a variety of classes of work involved, of specifications and the 
methods taken to carry them out, of miscalculations of the effect 
of a stormy sea on massive walls, is a valuable addition to the 
literature of railway inception and construction. 


. 


| to make a test of each cable, and also of the wire of which the 
cables are made after delivery. The cables to be supplied are to 
be two in number, each being 4666 yards in length, and each cable 
will be required to be made and delivered in one piece upon a reel, 
properly mounted, with steel centres, so as to be fixed in the per- 
manent winding machine, as shall be determined by the engineers. 
The length given represents approximately the total length of each 
cable without making allowances for deflection ; therefore the con- 
tractor shall take all such measures as he may consider necessary 
og the ground to determine accurately the required lengths, and 
this shall be done at his cost and upon his responsibility, The 
cable will be driven by a pulley 10ft. in diameter, the system of 
driving being known as the Gordon plane, the cable nearly forming 
a figure 8, orapproximately covering two-thirds of the periphery of 
the driving pulley. The smallest diameter curve pulley, where the 
cable travels round one-half of the periphery, will be the pulley at 
the terminal pit, the diameter of the pulley being 7ft. 8}in. e 
cables will be supported by carrying pulleys 28ft .apart, and they will 
travel in a conduit, and will not be directly exposed tothe weather. 
The cables will travel round one severe curve in Colmore-row and 
Snow Hill, but upon all curves there will be special pulleys fixed, 
The velocity of the cable will be six miles per hour, and it is 
intended, with a few exceptions, to run single cars upon bogie 
frames, The contractor shall, at his own cost, make the necessary 
yon Eg of the cables when placed in their position. The cables 
shall be completed in every respect in a first-class manner, and 
after inspection by the engineers, shall be protected by castor oil 
tar, or other approved coating. There shall also be provided an 
fixed in the rope lead, over the incoming cable, a mechanical 
arrangement, whereby such castor oil, tar, or other material, ma 
be properly applied when running. An approved automatic tell- 
tale shall also be applied to the incoming rope, which, when 
stranded, would signal to the engine driver by ringing a bell. The 
mechanical arrangements for coating and tell-tale shall be such as 
the engineers may approve. Annexed to this specification is a 
diagram giving the approximate curves and gradients of the tram- 
way. It must be understood that this diagram is only submitted 
for the purpose of giving the contractor a general idea of the road 
to be worked, and the contractor must satisfy himself as to the 
— any deviations or differences therefrom will have upon the 
cable. 








BEAUMARIS SEWERAGE Works. — A dispute between thecontractor 
for the sewerage works— Messrs, Hughes and Lancaster, of Chester 
--and the Corporation of Beaumaris, has been before the Court of 
Queen’s Bench, and ended in an order of reference having been 
made by the judge, Mr. Edward Pritchard, C.E., of Westminster 
and Birmingham, having been appointed sole arbitrator in con- 
nection with this matter ; and from what we hear he will shortly 
hold an inquiry in Beaumaris to receive evidence thereon, 

NavVaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—John. C. Weeks, fleet engi- 
neer, to the Northumberland, to date August 8th ; Robert Pattison, 
staff engineer, to the Crocodile ; John Hobbs, staff engineer, to 
the Hotspur, to date August 8th ; Isaac E, Hurst, engineer, to the 
Urgent, additional, for service in Jamaica Dockyard; Frederick 
M. Cottam, engineer, to the Pembroke, additional, for service in 
Jamaica Dockyard; James T, Willoughby, assistant engineer, to 
the Swiftsure; and Frederick H. assistant engineer, to the 





Northumberland. 
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RAILWAY MATTERS. 


Ow Tuesday morning the Euston mail train had a narrow 
escape from being wrecked on the line to Perth, owing again, it is 
said, to the failure of the brake. 


Tue French engineers deputed to remodel their metro- 
yolitan railways scheme have returned from an ins tion of the 
London underground railway and the Mersey tunnel. 


Herr Wo rrr, a Government engineer, who arrived in 
East Africa about a month ago to conduct the construction of a 
railway there, has fallen a victim to the climate, his death taking 
place on the 2nd instant. 


Tar Hon. Sir Robert Stout, President of New Zealand, 
says his Government intends borrowing the sum of £2,000,000, 
spread over several years, in order to complete the main railways, 


and then to cease raising further loans. 


An imperial decree was issued on the 7th inst. granting 
acontract for the extension of the Ismid Railway and the laying of 
the network of Asiatic lines, as pro 1 by an English syndicate 
represented at Constantinople by MM. Alt and Seefelder. The 
convention gives the company power to extend the railway to Bag- 
dad. The works are to be completed within a periol of ten 
years, and the gauge of the line is fixed at 1 metre 44 centimetres. 


A MEETING of the Railway Rates Committee was held 
on the 8th inst., at the Westminster Palace Hotel, Lord Henniker 
residing. Lord Sherborne was elected a member of the General 
‘ommittee. The chief object of the meeting was, in view of the 
withdrawal of the Railway and Canal Traffic Bill, to consider the 
future policy of the Committee, and the position of the railway 
rates question, Some important steps were resolved upon, and the 
Committee adjourned, 


M. Hennequiy, the dramatist, who had for sixteen 
months suffered from mental derangement, has died at St. Mandé 
at the age of 45. He was a native of Liége, and was originally a 
railway engineer. A successful play performed at Brussels in 1 
made him a dramatist, his greatest success being attained with 
‘«Le Procés Vauradieux,” in 1875, He followed this up by “ Les 
Dominos Roses” and several other pieces, mostly written in con- 
cert with MM. Delacour, Najac, and Millaud. 


Art the half-yearly meeting of the Forth Bridge Rail- 
way Company, held in Edinburgh on the 9th inst., the report stated 
that ad goa and girders of the north and south viaducts were 
completed, and that at South Queensferry and Fife the steel 
columns, with their connections and bracing, had been carried to 
their full height of 370ft., while at Inchgarvie the columns were 
up 283ft, above the sea level. The directors expressed regret at 
the accidents which periodically occur at the works. 


Tue Canadian correspondent of the Liverpool Journal 
of Commerce says:—‘‘ The erection of rmanent workshops at 
Vancouver for the Canadian Pacific Railway has been finally de- 
cided on and the spot for their location fixed. The size and style 
of the shops will be exactly similar to those in Winnipeg, and will 
be very substantial in structure. The following are the dimensions 
as laid down in the plans:—Machine sheps, 64ft. by 130ft.; boiler 
shops, 64ft. by 66ft.; blacksmith shops, 60ft. by 100ft.; coppers 
shop, 30ft. by 60ft.; stores department and offices, 50ft. by tort. 
The round house will have a capacity for twenty engines. The 
buildings will be built of wood, afterwards bricked both inside and 
out.” 


Aw accident occurred on July 15th, on the part of the 
railway between Askabad and Kizil Arvat. Very heavy rains had 
apparently washed away parts of the road, and the train ran off 
the rails. No less than six trucksand wagons, says the Kavkaz, 
were smashed to splinters, and the two conductors received such 
injuries that their lives were despai of. e@ same journal 
ria ey the arrival by this line at Uzoun Ada of the first load of 
indigo sent by Afghan merchants to Chardjui, and thence over the 
railway for transport to Marseilles, At the same time the Kaviaz 
states that the goods tariff is so high that grain is still conveyed 
on camels from the Tedjent district, the granary of the Akhal 
Tekke country, to Askabad instead of by rail. 


Accorp1nNé to intelligence from Askabad, the construc- 
tion of a road for vehicular traffic to the Russo-Persian frontier 
has been begun. The —_ in view is to attract the trade of 
Khorassan to Askabad. e road starts from the railway station 
of the town of Askabad, and the work is being actively pushed 
forward. The account states that the economic and trading centre 
of Khorassan is the town of Sebzibur, wherein greater commercial 
activity prevails than in Meshed or Astrabad. This fact is attri- 
butable to the circumstance that Sebzibar forms the centre of the 
Khorassan roads ate ge in all directions, eastwards to Meshed, 
westwards to Astrabad, southwards to Eastern Persia, and north- 
wards to Kochan, Budjnur, and other places. Even at present the 
cost of transporting goods to Sebzibar from Russia vié Askabad is 
considerably less than by the Astrabad route, 


Ow1ne@ to the shallowness of the port of Uzoun Ada in 
the ian, which necessitates the trans-shipment of goods intended 
for the Transcaspian into small craft at a distance of 25 versts from 
the port, it is proposed to construct a branch line from Michailovsk 
to Krasnavodsk. A Times correspondent says that after all the 
boasts of the superiority of the bay at Uzoun Ada, it now turns out 
that the trans-shipment of goods into shallow boats is just as 
necessary there as it was before at Krasnavodsk for conveyance to 
the Transcaspian railway terminus at Michailovsk, and this incon- 
venience was just what the branch line to Uzoun Ada was constructed 
to avoid. General Annenkoff's railway is not reported to be in very 
good condition. The rolling stock, it is said, is in a dilapidated 
state. General Paucker’s Commission, it is said, has reported that 
some 20,000,000 to 40,000,000 of roubles will have to be spent in 
putting the eailway in thorough working condition. 


Tue Buffalo Commercial gives the following description 
of a trestle situated two miles and a-half east of East Buffalo, and 
built by the Delaware, Lackawanna, and Western Railroad Com- 
pany :-—‘‘The total length of the storage trestle, with the planes 
or arom. is about one mile. The total height of the structure 
is 60ft. The capacity of the coal-trestle is over 100,000 tons. The 
storage floor is 100ft. wide and 3000ft. long, and on this floor is 
erected a trestle 24ft. high. The coal cars will come from the main 
track and be drawn up an incline by a stationary engine, coming in 
from the east of the trestle. After reaching the top there will bea 
down grade toward the west, so that the cars will run off without 
power and stop wherever necessary to discharge. After unloading 
they continue down the inclined plane toward the main track at 
at the west of the trestle. The storage trestle is housed completely 
the entire length. Underneath this storage floor is a tunnel with 
side walls of stone. The width is 12ft. and the height is 1OSft. 
above the rail. There is but one track in the tunnel, and the cars 
will pass through on a down grade to the west, and — be filled 
anywhere from a gate in the storage floor. Adjacent to the storage 
trestle at the side nearest the kawanna tracks is the screen 
trestle. Thisis 350ft. long and 50ft. high, with four sets of revolving 
screens. This is also under cover similar to the storage trestle. 
Coal is hoisted up an incline ‘adjacent to that of the storage trestle 
by the same method, and after the cars reach the head of the plane 
they are owes the same as those on the storage trestle, and the 
cargo is discharged into the screens. After posing through these 
the coal is discharged again into pockets, and from these into cars 
for shipment. The coal, in passing through this screen, is resized 
and cleaned. The total length of the woodwork of this screen 
trestle, and‘the planes in connection therewith is 1200ft. There 
are four sets of screens to sort the different sizes, and the revolving 
screens clean the coal thoroughly.” 


NOTES AND MEMORANDA. 


Tue Scientific American gives the following as an alloy 
which offers t resistance to the action of acids and alkalies. 
It was made by a Mr. Rettz, and has the following composition :— 
Copper, 15 parts; tin, 2°34 parts; lead, 1°82 parts: antimony, 
l part. Itis said to be a useful substitute, in laboratories, for 
ebonite and porcelain. 


In a paper on “ Ganges in Shifting Rivers” Mr. E. S. 
Bellasis, Assoc. M. Inst. C.E., describes the difficulties of gaugi 
the flow of a river that is continually changing its course, ani 
recommends that, when gauges have to be moved, their zeros should 
be kept in a given plane having a slope equal to the average slope 
of the water, measured in the general direction of the flow. 


M. Criamonp, so well known by name in connection 
with the thermopile, has taken out an English patent for apparatus 
for the transformation of heat into electricity. He connects an 
alloy of antimony and zinc with a substance such as galena or 
sulphide of lead by ‘‘intercontacts” of copper or other suitable 
metal. If one of these intercontacts connects the substances at 
one part and another at another part, then, when one intercontact 
is heated an‘ the other cooled, a current of electricity is produced 
in the circuit. This principle is used in the improved apparatus. 


Tue following is a description of a pocket form of 
Daniell’s dry cell, given in the Centralbl. f. Electrotech:—Two 
plates of copper and two of zinc are separated from one another by 
sheets of filter paper. The paper is soaked in a hot mixture of 
gelatine Sa perpen copper sulphate on one side, and gelatine 
and powdered zinc sulphate on the other. Before fitting up the 
battery the sheets thus prepared are soaked in water and the 
plates are held together by india-rubber bands. With a resistance 
of 1 ohm the battery has an electro-motive force of 2°04 volts, and 
the — of the current, which is sufficiently constant, is 0°5 
ampere. 


Tue anti-magnetic shield as a protection for watches 
from dynamos and other magnetic influences seems to have been 
by American railroad officers as of real value, the 
Chicago and North-Western having inserted in its order insti- 
tuting watch examinations a clause requiring that watches be pro- 
vided with this appliance. The Railroad Gazette says the order 
comes into effect August Ist. It will be remembered that the 
Wabash Western took this same action some time ago. The 
experience of these two large roads ought to afford valuable and 
reliable data concerning the value of these shields when used on a 
large scale. 


A NEw material, called nemortolythe, has been intro- 
duced in the States in the manufacture of paper. It is said to be 
far superior to plaster or kaoline, so much used in American paper. 
It contains from 95 to 96 per cent. of silicate of magnesia, and re- 
sembles in its composition asbestos and other silicates of magnesia 
which are imported from America under the general name of 
agalythe asbestine and so forth. It is distinguished by its great 
purity and its freedom from peroxide of iron, from sulphur, 
and from lime. It is of a brilliant white colour, and paper made 
from it takes a very high glaze. It is fibrous, and therefore sus- 
— of felting. Those who have used it speak very highly 
of it. 


WHEN copper is to be soldered, and the solder is to be 
coloured like the surrounding copper, the Jewellers’ Journal says : 
—‘*This can be done by moistening the solder with a saturated 
solution of vitriol of copper, and then touching the solder with an 
iron or steel wire. A thin skin of copper is precipitated, which 
can be thickened by repeating the process several times. If a 
brass colour is desired, a saturated solution of one part of vitriol of 
co hp used on the previously coppered solder, and the latter 
ru with a zinc wire. To gild the soldered spot, it is first 
coated with copper in the manner indicated above, and then with a 
gum or isinglass, and powdered with bronze powder. The surface 
is thus obtained, which, after drying, can be very brightly polished.” 


Ir is Sremwentey very difficult, and indeed, in some 
cases defies all efforts to free iron from ingrained rust, but accord- 
ing to a German paper the thorough cleansing of it may easily be 
effected by immersing the article in a nearly saturated solution of 
chloride of tin, even if much eaten into. The duration of the 
immersion will depend upon the thicker or thinner film of rust ; in 
most cases, however, twelve or twenty-four hours will suffice. The 
solution of chloride of tin must not contain too great an excess of 
acid, otherwise it will attack the iron itself. After the articles 
have been removed from the bath, they should first be washed in 
water and then in ammonia, and be dried as quickly as ible. 
The Engineering and Mining Journal says articles trea in this 
manner assume the appearance of dead silver. 


In order to make an alloy which gives great hardness 
and ductility to red brass, without having recourse to phosphor- 
bronze, a mixture of green bottle glass is recommended to be added 
to the other metals. To this end a pound of finely-pounded glass 
is to be added, say, to a 50 1b. crucible charge, or 2 p.c., care being 
exercised to place the whole quantity of the glass at the bottom of 
the crucible, whilst the other metals are on the top. The brass 
obtained is exceedingly hard, and is not easily worked, but the 
alloy is valuable as a mixture in making other qualities of brass, 
for which purpose borings, filings, &c., can be used up with advan- 
tage. If the above alloy is to be used for parts of machinery, and 
to be tooled, 1 p.c. of oxide of manganese should be mixed with 
the metal to be melted. All sorts of brass made with this alloy 
are very liquid and close grained. Porous castings become almost 
an oe when the alloy is used, even when cast in green 
sand, 


In a paper on “The Formation of the Electric Arc 
without Contact of the Electrodes,” by G. Maneuvrier (Compt. rend.), 
the electrodes are described as enclosed in an air-tight glass vessel 
provided with a three-way stop-cock, the electrodes being connected 
with a source of alternating currents by means of platinum wires 
fused into the glass, The apparatus is attached to an air-pump, 
and the pressure inside reduced until a violet silent discharge takes 
place between the poles. The stop-cock is then turned so as to 
admit a small quantity of air, and under the infl of the sudd 
increase of pressure, the silent discharge between the poles is 
transformed into an are. When the are has formed, the stop-cock 
is closed, and in this way an arc is obtained in what is practically a 
vacuum, and thus many of the causes which interfere with the 
constancy of the arc are eliminated; there is, for example, no 
combustion of the carbons. The silent discharge passes when the 

ressure in the globe is 5—6 mm., und the arc is formed at pressures 
Cceereeat 30 and 150 mm. 





At a recent meeting of the Paris Academy of Sciences 
a paper was read on the solidification of liquids by pressure, by M. 
E. H. Amagat. Theoretically, J. Thomson’s formula implies that 
at a given temperature solidification becomes possible under sufli- 
cient pressure, provided the density be greater in the solid than in 
the fluid state. But no instance has hitherto been known of any 
liquid properly so called being solidified by pressure alone. Now, 
however, the author, after numerous exper ts, has ded 
in solidifying the bichloride of carbon—C,Cl,—obtaining some 
crystals which appear evidently to belong to the cubic system. 
This substance is solidified at the temperatures of - 19°°5, 0°, 10°, 
and 19°5° C. under the respective pressures of 210, 620, 900, and 
1160 atmospheres. is and other results would seem to imply 
that every fluid has a critical point of solidification ; that is, a tem- 
perature above which solidification wi!l take place under no pres- 
sure; just as there appears tc be a temperature below which the 








body remains solid under the slightest pressures, 





MISCELLANEA. 


THE autumn congress of the Sanitary Institute of 
Great Britain will be held in the town of Bolton, on September 


20th, and following days, under the presidentship of the Right 
Hon. Lord Basing. 


By the erection of the Sukkur ag in the Isle of 
Dogs before sending the ironwork to India, it has been proved that 
the bridge will stand, and it is said that the designer is pleased 
to find that this is the case. 


At the Wittmund Show, in Friezland, Messrs. 
Marshall, Sons, and Co., have been awarded the first prize—gold 
medal—for their portable engines and thrashing machines ; and at 
the Milan Milling and Bakery Exhibition, the first degree diploma 
of merit—the highest award for their compound steam engines. 


Tue Teddington Local Board have provisionally accepted 
a tender for the construction, for £2867, of a bridge over the river 
Thames within their district, and it is expected that the work will 
be proceeded with immediately. The sanction of the Thames 
Conservators has been obtained to the erection of a bridge, and the 
plans have been approved by the Local Government Board. 


A meeETING of the shareholders of the Tehuantepec 
Ship Canal Company was held in Pittsburgh, Pa., on the 26th ult., 
when a method was discussed for carrying on the work. It was 
the first meeting held since the death of Captain Eads. One of 
the eighty shareholders was elected to fill the vacancy on the board 
of directors, caused by the death of Captain Eads. 


Dr. FrRANKLAND’s report upon the quality of the waters 
— to the metropolis by the various water companies during 
July states that the Thames waters delivered by the five companies 
drawing their supply from that source contained considerably less 
organic matter than in the previous month, the amount in the 
Grand Junction Company’s water bemg exceptionally small ; all 
the supplies were clear and bright. 


THE newly-launched French ironclad, the Terrible, is of 
the following dimensions :—Length, 285ft.; beam, 56ft.; draught of 
water aft, 23ft.; thickness of armour at water-line, 57 cm. forward, 

cm. amidships, 33 cm. aft ; 12 ranges of boilers. Armament—the 
tops all fortified, two heavy guns of 47cm., four guns of 10cm., ten 
revolving cannon; tonnage, 7168 tons; crew, 332 men; correct 
greatest speed not yet ascertained. 


Ay Exhibition of all kinds of lighting materials and 
apparatus, including lighting by solid and liquid of vegetable and 
animal origin, gas lighting, electric lighting, mineral oil lighting, 
oils, lamps, and lubricating oils and materials, is being organised 
by the Imperial Russian Technical Society, by authorisation of the 
Emperor. It is to open in November in St. Petersburg, and goods 
may be sent in until October 27th. The address of the society is 
Panteleimonovskaja, No. 2, St. Petersburg. It appears to be 
organised specially with a view to the mineral oils industry. Appli- 
cations to be made before the 27th inst. 


WHILE, on the one hand, we have reports from various 
parts of Wales stating that the long-continued drought is being 
attended with serious consequences, many of the residents in rural 
districts having to walk long distances for water, whilst several 
slate mines and other works have been compelled to suspend 
operations, we learn that, owing to excessive rains, the reservoir 
on the hill above Tighnabruaich, Kyles of Bute, burst at about 
midnight on Saturday, causing great destruction. Trees, boulders, 
and walls were swept into the sea, but fortunately no loss of life 
has, it is believed, occurred. Much alarm was created, as Tighna- 
bruaich, a favourite watering-place, was crowded with people. 


Tue presentation of the certificates for the summer 
term of the Crystal Palace School of Practical Engineering 
was made by Mr. William Shelford, M. Inst. C.E. The examiners, 
Mr. W. N. Colam, Assoc. M. Inst. C.E., and Mr. Henry Law, 
M. Inst. C.E., stated that in the mechanical engineering section of 
the school the results of the examination had been very satisfac- 
tory, and in the drawing office and fitting shops surprisingly good. 
The bronze medal of the school was gained by Mr. W. Bosman, 
who obtained during his course of study the necessary nine certifi- 
cates, the largest number obtainable. Mr. Shelford said the pro- 
fession of engineering had a great future before it, the necessity 
for development of the means of communication at home and abroad 
and the general expansion of England being sure guarantees of 
employment to the engineer. He would urge the students to con- 
tinue to do their best, both for their country’s sake and their own, 
and then they would find how true was the maxim that there was 
a square hole for every square man. 


THE popularity of the Newcastle Exhibition is not 
likely to wane as long as the policy of its managers is so vigorously 
pursued, and so many attractions offered for the amusement of the 
visitors. —_— nearly a million and a quarter people have 
visited the Exhibition. Far from there being any diminution in 
the average numbers of weekly visitors, the turnstiles continue to 
record a highly Pag pers state of affairs. For iustance, an 
*‘extra special” day of attractions is announced for to-morrow, 
when a large amount of money will be invested in prizes to be 
handed to successful competitors in a series of athletic sports, 
— mnilitary tournament, and a revival on a large scale of old 

nglish pastimes. Three military bands will perform during the 
day, including the band of the Royal Engineers, Chatham Divi- 
sion. Organ and pianoforte recitals and concerts will take place 
during the day. ‘This is the sort of thing that makes an exhibition 
pay, although it is not either mining, or engineering, or industrial 
exposition. 


A soMEWHAT remarkable accident occurred on the 6th 
inst., in connection with the removal of the old Stockton Bridge. 
This structure was built of sandstone in the year 1765, and served to 
connect the towns of Stockton and South Stockton, until it was 
superseded recently by the handsome iron one designed by Messrs. 
Hayter and Neate, of Westminster. The new bridge was 
formally opened for traffic on Jubilee day, and the removal of 
the old one, which is situated a few yards lower down the 
stream, commenced forthwith. A local builder of the name of 
Atkinson contracted to do the work. Watched closely by a peren- 
nial crowd of idlers looking over the parapet of the new bridge, 
workmen upon the old one gradually took away the roadway and 
upper portions, and they even narrowed the arches sideways, 
until there was only a single row of stones to take the thrust. 
The question was how to remove these without precipitating 
them into the river, for the authorities had forbidden that, for 
fear of danger to tke shipping. The plan adopted was to place 
under the arch a platform, and. support it from the haunches. It 
was intended that when the keystone was removed the central 
portion of the arch should quietly fall upon this, and then be 
removed at leisure. Unfortunately, however, the strength of the 
platform or of its fixings was altogether underestimated. When 
the keystone was removed the whole affair—stones, platform, 
fixings, and the four men engaged—were precipitated into 
the river. Fortunately the tide was nearly at the high- 
est, and so three of the men escaped without injury, 
and the fourth with only a bruise. They appear to have 
been able to swim, which too often is not the case, and so 
reached the shore in safety. It is not yet known bow so august a 
body as the Tees Conservancy Commissioners will regard the act of 
disobedience to their deliberate order, but it is suspected that 
under the circumstances they will have to condone it. Other 
arches have ‘yet to be dealt with, and it remains to be seen 
whether the experience gained will enable the contractor to avoid 
further contingencies, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Austria—New Customs Tariff—Class XXXVIII.—Hardware 
and iron. 


Black saws, borers, files, hammers, hatchets, horsenails, keys, £ s. d. 
locks, and component parts thereof, nippers, rasps 
984in. and above, tacks, perton ..  .. .. .. .. « « 8 9 43 
Polished saws, files, and rasps of not less than ‘9S4in, cutting 
lei , Chisels, planes, ready-made tools of any kind weigh- 
ing not more than 1*760z. each, perton .. .. .. «. « 1618 9} 
Class XL.—Apparatus, machines and their component parts 
made of base metal, iron, or wood. 


Machines for the preparation and working of spinning material, 
spinning andbinen, doubling and twisting frames :— 
(a) For carded or waste yarns, spinning of cotton or wool, 


per ton... os es se fhe o se oe 311 9 

(0) For all other spinnings, pertomn.. .. .. .. «. .. 210 8 
Looms—also for laces—auxiliary machines for weaving, card 
setting machines, embroidery hi knitting 68, 
rolling machines for fabric printing, steam ploughs, per 








ee is BS Serie OT 
Cooling apparatus, filters, &c., for breweries and distilleries, 

PEM .. 2. ns ce ce be ee CRE eS Ae ee ee ees Oe 
Thrashing machines, perton ... .. 2. . «2 «- « « 518 7 
Apparatus and machines made of base metals not otherwise 
mentioned, the base metal constituting more than 50 per 

cent. of the whole, perton .. 2. .. .. ss os os o 121410 
Railway engines, portable steam engines and tenders, perton 7 4 


China.—Trade of Chefoo in 1886.—During 1886 consuls in 
China have received numerous applications from chambers of 
commerce and merchants for information on various matters 
connected with trade. In connection with the subject it seems 
to be taken for granted by many British manufacturers and 
merchants, that the way to produce goods suitable for the 
Chinese market is to slavishly copy native models—even to their 
imperfections—and to imitate favourite brands or marks. Ex- 
periments in this line will result in failure and loss. The China- 
man is not a ridiculous person who will buy goods because a 
brand or mark on them strikes his fancy. There is not in the 
world a more hard-headed, practical man at a bargain than a 
Chinese buyer. A Chinaman buys a coarsely-finished native 
razor with an untrimmed ting for a handle, because he is of 
the opinion that the main object of a razor is to shave with; 
and he, as an economist, declines to pay anything extra for the 
useless luxury of finish. Imitation of the native article by the 
British manufacturer should be confined to essentials. Ina late 
application for information the following words occur, “ Par- 
ticulars as to the making-up and folding of the parcel, and the 
marking of the bales or are most necessary and of vital 
importance. The slightest defect in appearance or smallest 
error in marking is fatal. Orientals are most suspicious in these 
matters.” If the success of British trade depends upon 
imitating the marking of bales so closely as to prevent all sus- 
picion on the part of the Oriental, then the trade is in a bad 
way. The Oriental is suspicious—and apparently not without 
reason—that when an article is offered to him it may not be 
what it seems. Having bought an article which gave him satis- 
faction, and when about to make a second purchase as he 
does not wish to be taken in by a fraudulent imitation 
bearing the same mark, he is. rendered suspicious by 
any slight departure from the mode of marking or packing 
which he had noticed as peculiar to his original pur- 
chase. The Chinese purchaser will buy an article that suits him, 
no matter how it is packed or what mark it may bear. Let the 
British manufacturer find out, through experienced merchants 
in China, or by means of commercial travellers or special agents, 
what things a Chinaman will buy at a price to yield a profit to 
the importer. Let him then produce what is wanted and brand 
his manufactures with a mark, not in imitation of existing ones, 
but as distinct from them as possible,and he may be certain 
that as soon as the Chinese consumer discovers that goods under 
this new mark can be depended upon as being exactly what they 
profess to be, he will buy them. If the manufacturer will then 
ask for the assistance of the British Consuls to prevent, as far 
as possible, the fraudulent use of. this mark by other manufac- 
turers, he will obtain it. If it were advisable I could give 
instances which would show that in the matter of marks the 
British manufacturer does not always fill the réle of nation, and 
the Imperial Maritime Customs could furnish confirmatory evi- 
dence. Much has been said lately of the loss of British trade 
through the apathy of British merchants. Whatever may be 
the case elsewhere, the accusation cannot be brought against the 
British merchants in Chefoo. Nearly everything that seemed 
likely to yield a profit has been tried, and few openings are left 
unexplored in the search for an outlet for British productions. 
The Toatai of this district is anxious to open coal and iron 
mines in the neighbourhood of Chefoo, and it is to be hoped 
that he will shortly be able to carry out hig designs. Up to the 
present, Chinese joint-stock enterprises have been such con- 
spicuous failures that it is a matter of the greatest difficulty to 
persuade Chinese capitalists to take shares in any concern under 
the management of their own countrymen. ~ 

China.—Trade of Shanghai in 1886.—During 1886 complaints 
of the depression of trade were frequently heard, and prices 
generally were not satisfactory; but the returns prove that 
Shanghai continues to maintain its position as the foremost mart 
of commerce in the far East. They also indicate a prosperous 
condition of the country which, sooner or later, cannot fail to 

roduce a favourable effect on foreign trade. There was asmall 
in the imports of metals. This decrease is noticeable 

e in bar and red copper, in nail-rod and old iron. Old iron 
includes horse-shoes, old boiler plates, screp iron, &c., which are 
made into agricultural implements, articles of household use, 
&c. An advertisement is now appearing in the local newspapers 
from the China Railway Company, calling for tenders for 
3500 tons of rails and fastenings. This is a favourable sign, 
and although we do not hear of any branch lines being decided 
upon, railway construction upon a large scale is no longer a 
remote possibility. In the severe competition for the supply of 
materials which is now beginning, it is to be hoped that our 
manufacturers will continue to maintain a leading position. If 
the Chinese Government decides upon covering the country with 
a network of railways, no difficulty will be found in providing 
funds. The Government will no longer be hampered by the 
necessity of giving tangible security. Foreign capitalists are 
now satisfied to trust to its promises, and content to 
accept moderate interest. Money is plentiful in China; but, 
owing to certain defects inherent inthe present system 
of internal administration, the Government when in want 
of a loan is compelled to borrow from a stranger. More 
confident hopes may be “entertained of an increasing trade 
in machinery, and the materials for the manufacture 
of steam engines. The steam navigation of the inland 
waters in this neighbourhood is now permitted for purposes of 
pleasure, and in time the wishes of the Chinese merchants to 
make use of small steamers for nger and other traffic will 
meet with the approval of the authorities. There has been a 
considerable improvement during the past year in the working 
of the mixed Court under the present magistrate, who, so far 





as his power extends, has hitherto shown himself ready to 
co-operate with the assessors in the protection of mercantile 
interests by the impartial administration of justice. In connec- 
tion with this court there is one point of great importance to 
merchants in their constantly increasing financial relations with 
Chinese officials. Whether those officials are actual office- 
holders, or traders who have purchased rank nominally higher 
than that of the presiding magistrate, they cannot by Chinese 
law be made personally amenable to the jurisdictiun of the court, 
and may even decline to appear as witnesses, These facts should 
be borne in mind by our merchants, who are in consequence 
bound to exercise more caution in dealing with such persons 
than with ordinary Chinese traders without decoration or title. 
Both classes may be equally honourable, but disputes with one 
are more easily settled than with the other, 

Japan—Prospect of Trade, native opinion.—The import of 
metals for 1886 shows an increase in value over that of 1885 of 
more than £115,000, and of more than £250,000 over that of 
1884. The trade is a steadily growing one, is likely to assume 
large dimensions, and with the prospect before it in Japan is 
well worthy of cultivation, All the items, with the exception 
of miscellaneous metals and nail iron, show a considerable 
increase in value in British imports, but not near so great as the 
increase in German imports. To the Customs figures one 
exception must be taken, that of iron nails. The whole of the 
import returned as of British origin was really of Belgian pro- 
duction, shipped from Antwerp to London and thence re- 
exported to Japan. The only imported nail that is now in large 
use in Japan is a brightly polished one which rusts quickly after 
use, and obtains in consequence very great holding power. The 
native-made nail is of excellent quality, made of soft iron; the 
head on being beaten flattens out and spreads over the holding 
surface, but its price greatly exceeds that of the imported nail, 
and it is in consequence being rapidly superseded in all districts 
to which the imported one has access. In nail-making England 
seems to be entirely unable to compete with continental manu- 
facturers, and English merchants have no choice but to obtain 
all their supplies from the Continent through their London 
agents. A leading Japanese merchant states that in the 
metal trade there is room for a very large extension, and 
that there is not only prospect of a very considerable increase 
in the import, but practical English working-men can 
find plenty of openings in Japan. As regards the import 
the view seems to be warranted by the increase that is taking 
place in the construction of European houses, in which metal 
manufactures are largely required, the erection of lamp- 
posts, the laying of gas, and in a greater degree of water pipes, 
railway and tramway construction, shipbuilding, the substitution 
of iron for wooden bridges, and many other works which are 
being contemplated. But I should have very great hesitation in 
recommending English workmen to come to Japan on the specu- 
lative chance of remunerative employment. Even were employ- 
ment obtained, the very high cost of living, especially in Tokio, 
would in a great degree counterbalance its advantages. The 
number of skilled Japanese is limited, but it is yearly increasing. 
English practical mechanics in Government employment here 
speak in high terms of the capacity and intelligence of those 
workmen who have been trained under them. On the other 
hand, I believe that in the near future there will be a few good 
openings for practical men with some capital, and works started 
in Osaka and Tokio by such men, with trustworthy Japanese 
partners, would probably meet with fair success. A fair pro- 
portion of the metal trade can stand on its own merits, and so 
long as England can supply the goods that are the best and 
cheapest, so long will Japan continue to buy from her. Buta 
considerable portion is also dependent upon other considerations. 
Rail iron is required solely by the Government or large private 
companies, and their orders are to a large degree obtained not 
by writing for them and merely furnishing estimates when 
asked for, but by active canvass and anticipation almost of what 
will be wanted. There are English merckants in Japan whose 
conduct is guided by the latter principles, but a considerable 
proportion of very representative ones have professed in letters 
which have obtained a wide publicity in England their indiffer- 
ence to this business, and their strong opinion that it is not 
to their interests to give to it so much of their time as its suc- 
cessful cultivation would require. So far the want of action 
seems not to have done much harm to British trade, as 
the staples peculiarly influenced by it have not materially 
contributed to whatever decline has taken place during 
the past seven years in the te value of the whole 
trade. There is much reason to fear that it may exercise serious 
effect in the future, not in bringing about a decline, but in pre- 
venting a considerable extension. Foreigners are extremely 
watchful for possible openings, energetic and regular in their 
applications to directors of companies and Government officials, 
and generally sparing of no legitimate means by which they can 
secure contracts for themselves. Efforts of this kind must meet 
with success ; as an instance I may mention that recently a 
large order fur cotton-spinning machinery has been sent to 
England. It was sent through a German firm, and it was only 
the well-tested superiority of English make that prevented the 
loss of the order to England, through the imposition of a con- 
dition that the machinery should be obtained thence. In a 
second instance-a well-known English manufacturer visited 
Japan last summer, and established an agency with a leading 
Japanese firm. The result*has been a very great increase in a 
business previously large. Most of the requisites of the Govern- 
ment> dockyards come from France, where orders have been 
lately given for two armed cruisers, large quantities of steel 
plates and other materials, amounting in the aggregate to 
£1,042,000, and further extensive orders for torpedo boats are 
likely to go to the same quarter. Machine tools are also largely 
obtained from France, though their prices are generally in excess 
of the English, their designs rather antiquated, and among the 
makers there are few specialists as are in England. The pre- 
ference for French manufactures arises from all Japanese naval 
architects, with one exception, having been educated either 
in France or under Frenchmen in Ja It is a curious 
trait in the Japanese character that all students who have 
been educated abroad, or in Japan under foreign instructors, 
carry with them into active life very strong predilections in 
favour of the country in which they resided, or to which their 
teachers in Japan belonged. For merchant steamers England is 
the only country to which resource is had, and the representa- 
tive of the National Steamship Company is now there for the 
purpose of obtaining three new piece steamers. An exten- 
sion of the tea trade of Japan will bring about an increase in the 
employment of British capital and shipping, and may afford‘an 
opening for British trade in supplying machinery that might 
profitably be used in the operations that are now done by hand. 
In Ceylon the former bad manipulation of tea by hand has been 
replaced by ingenious mechanical appliances for drying and 
rolling and withering the tender unbruised leaf immediately on 
being plucked, and this change renders the production cheaper 
than formerly. Could not these results be equally obtained by 
the employment of mhachinery in Japan, and is it not worth the 





trouble for English manufacturers to investigate, and endeavour 
to provide what would suit Japanese requirements in this 
respect ? The Japanese are always fully alive to the advantages 
of employing machinery instead of manual labour. But while 
British manufacturers devote full attention to the making of 
suitable machinery for this purpose, any steps to introduce into 
new, countries the result of their handiwork and ingenuity 
seem to be entirely beyond them, Catalogues of various kinds 
continue to reach me, and also letters asking me to recommend 
persons who would undertake the introduction into Japan of 
the articles named in them, In several instances it has 
been brought to my notice “that under no circumstances 
whatsoever do we ship except on orders and London 
credits,” so what I am _ practically asked to do is to 
recommend to manufacturers persons who will consent to pick 
the chesnuts out of the fire for them. When our oppor- 
tunity offers I pass on the catalogues to Japanese merchants, 
but 1 am not aware of a single instance in which, as regards 
machinery, my doing so has n productive of any material 
result ; and so long as English manufacturers wait for others to 
take the risk and trouble which sliould rightly devolve upon 
themselves, so long will they fail to obtain the market they hope 
forin Japan. I am far from recommending speculative ship- 
ments of machinery, even of that which has been already suc- 
cessfully tried in other countries. Such a course could result in 
nothing but loss. What I do strongly recommend, as I have 
done in previous reports, is that expert machinists should be sent 
to Japan to study what would suit the conditions of the country 
and people, and manufacturers who are guided by these recom 
mendations would have no reason to ultimately regret the cost 
of any experiment made by them. 

Mexico.—New Customs Tarif—To prevent being misled by 
apparent reductions—which, perhaps, really imply increased 
duties—great attention must S paid to the alterations in the 
class of weight on which the duty is leviable. By gross weight 
must be understood the total weight of the packages of mer- 
chandise; by legal weight, that which includes besides the net 
weight that of the interior bottles, boxes, winders, wrappers, &c., 
in which the articles are imported; by net weight, the actual 
weight of the merchandise. When merchandise which pays 
according to the legal weight, has no other covering besides the 
one which forms the outside package, the actual weight of the 
merchandise will be considered to be its legal weight. 

Brass, bronze, or copper manufactures of all kinds not else- £ s. d, 
whete specified, gross weight, per ton Tit acttas ss os Qe ¢@ 
Brass, bronze, common metal, or copper manufactures, gilt or 

plated, We OR EN kc he ck ee oe’ ne yee oe MS ES O 
Ditto, nickeled, not otherwise distinguished, gross weight, 

LT aT ee eT ce er eer or me | 
Rarringes, sets of front wheels for, with their axles, &c., gross 

Weegee, ORO cals ide Be che Ben hence cc 0s oe SRE OD 
— ie coke se ag whee oy — 13 2 

De! o* oe o 
Gane wire insulated wih ony matuial i electric lighting, 

if the diameter of the wire alone be up to No. 6 Birmingham 

measurement, and that the interested person proves its 


ED 0k oS) be Mame Mal esK- BE he 05 00 00 2 Free 
Harrows, hoes, mattocks, ae, rakes, scythes, shovels, 
sickles, spades, for agricultural purposes .. .. .. .. .. Free, 
Iron, anvils, dies, flats, rough, round, sledges, stamps, gross 
TTD cs cs Ua bs 00 ce ce’ 0s cc os ge AO O 
Iron, barbed wire for fences with staples for fixing .. .. .. Free. 
» furniture of all kinds, gross weight, per ton .. .. .. 42 7 0 
~ ee oe Pore ye aS Free, 
Iron nails, wire 8, nuts, rivets, and screws, gross weight, 
erm 2. 1 2s ce ce. se os se co se co oe oe HS 6 
Iron or steel manufactures not clsewhere specified, exceeding 
44°08 lb. in weight, gross weight, = OU os sc cc Be Ge O&O SO 
Iron, steel, or tin manufactures, not otherwise distinguished, 
gress wanght, per Gem... oc 22 0s 00 «2 0c «2 69 oo &T O 
Iron or steel, rough, except mining bars, net weight, perton 11 0 0 
Iron or steel wire cables of amy thickness .. .. .. .. « Free. 
Lead pig, rough, sheets, or shot, weight, perton.. .. 11 0 0 
—- and a) tus of all not otherwise distin- 
1 , for ultural, artistic, industrial, mining, and 
scientific purposes, and detached parts of the same, if not 
liable to be used otherwise thanas machinery .. .. . Free, 
. « PE a ED wight “aoe a Free, 
n block, in bars or rough, gross w pur Gem .. os vo &.8 6 
Tin block, in age sheets, and other manufactures not else- 
where specified, gross 4270 


weight, perton .. .. .. «. » 
Tin in sheets up to 15jin, long by 11 fin. Wide, neither printed 

nor stam Se ee Se ee i eee 
White metal manufactures of gross weight, ond Scs vs ws OER © 
White metal wire not plated, from No, 20, Birmingham mea- 


surement, upwards, s weight, perton .. .. 21114 9 
Zine manufactures of afi kinds, gross weight, per ton 42 70 
Zinc sheeting, gross weight, perton .. .. .. .. 1266 «5 








Sr. HELEN’s WATER SuprLy.—At the meetinz of the St. Helen's 
Town Council, held on the 3rd inst., the tender of R. Daglish and 
Co., of St. Helen’s, was accepted for the erection of a compound 
rotative beam pumping-engine, with boilers, pumps, &c. The 
engine is to be erected at their Kirkby pumping station. The 
works there consist of two 11ft. wells, 150ft. deep, and a 24in. and 
18in. bore-hole, which is at present a depth of 400ft. from the 
surface of the ground, The yield at this depth is so large that the 
whole of the well contractor’s—Mr. J. Villiers, of Beverley—plant, 
pumping at the rate of 2,100,000 gallons per twenty-four hours, is 
unable to reduce the column of water in the well under 105ft. 
There can scarcely be any doubt that the yield at present is at 
least from three to three and a-half million gallons per twenty-four 
hours. The strata in which the work is being carried on is that of 
the pebble beds of the new red sandstone, and it is proposed to 
continue the boring toa depth of 500ft. from the surface. The 
engineer for the works is Mr. D, F. M. Gaskin, M.Inst.C.E., water 
engineer to the Corporation. 


New ExperfMentaL TANK aT Hastar.—Evidence of the high 
value which the Admiralty attach to the work of experimenting 
with models of ships to ascertain the resistance and other like pro- 
perties of proposed vessels, is afforded by the construction and 
recent opening of a magnificent new tank at Haslar, near Ports- 
mouth. The experimental appliances and effects which had done 
such excellent service for years at the old tank at Torquay were 
remoyed to the new establishment about a year ago, and are now 
re-erected in a much improved fashion, or entirely replaced by new 
appliances, at Haslar. Mr. R. E. Froude, son of the late Mr. Wil- 
liam Froude, who originated and carried on the Torquay establish- 
ment, is now worthily carrying on the work of experiment for the 
Admiralty at the new tank, many of the new and improved appli- 
ances being due to his t skill and ingenuity. The dimensions 
of the old tank were Short. long, 36ft. wide, and 10ft. deep, while 
the new one is about 400ft. in length, 20ft. in width, and 9ft. deep. 
The new establishment is more dious and elegant than the 
old, the numerous offices and workrooms being skilfully arranged 
so as to facilitate the output of work. Although the experiments 
are taken over a greater length than formerly, the operators are 
enabled to turn out results with oven greater dispatch than in the 
Torquay tank. Many of the machines and — used in the 
manufacture of the models—which are of paraffin wax—and in the 
towing of them along the prescribed channel, as well as automati- 
cally and graphically recording the resistance encountered, the dis- 
tance traversed and the speed of travel, are very special and highly 
ingenious pieces of mechanism, and reflect the utmost credit on 
Mr. Posnde as designer. Everything is designed to afford the 
utmost facility and accuracy in operating, and this fact, coupled 
with the proximity of the new tank to the dockyard, will enable 
the Admiralty authorities to make fuller and more frequent use of 
it than formerly, 
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COMPOUND ENGINES AT OLYMPIA. 





WE illustrate on page 132 the engine-room of the electric light 
installation at Olympia, Kensington. We have already fully 
illustrated and dereribed the beautiful roof of the Great Hall, 
440ft. long by 250ft. wide. This hall is lighted at night by fifty- 
two Brush are lamps, arranged in nine groups of six lamps each, 
working in parallel, There are besides four large arcs outside 
the building, and about 1000 incandescent lamps, Current is 
supplied by four compound wound Siemens slow-speed dynamos, 
of the new “Half-H.B.” type. The field magnets are placed 
below the armature. The machine in some respects resembles 
an Edison machine, with very short field pan turned upside 
down. The output is 600 ampéres., at 66 volts at the terminals, 
speed 390 revolutions per minute. 

The two pairs of engines are of the horizontal compound type, 
with Paxman’s automatic expansion gear. The high-pressure 
cylinder is 18in, diameter, the low-pressure 28}in. The stroke 
is 2ft. The indicated power about 200-horses. They make 100 
revolutions per minute. Each engine drives two see direct 
by double leather belts 12in. wide without countershafting. The 
two fly-wheels on each engine weigh three tons each, and run 
with a rim speed of 2200ft. per minute. 

Steam is supplied by three marine boilers; space was very 
limited and nothing else could be used, They are a very good 
job in every respect. They are made of mild steel, manufactured 
by the Steel Company of Scotland by the Siemens-Martin pro- 
cess. The finished size of the shell of each buviler is 9ft. 6in. 
diameter, and &ft. 6in. long, with two furnaces in each boiler. 
The furnace-plate consists of a single plate, 10ft. 6in. diameter, 
flanged to receive the double-rivet shells. These are, we 
believe, the largest boiler-plates ever rolled. The specified test 
actually applied to the plates of the boilers is a tensile strength 
of not less than 26 or more than 30 tons to the square inch with 
a stretch of 20 per cent.; and, as a roe against hardening 
in working, strips cut from the plates were required to stand 
the following test:—-To be heated to a cherry red and quenched 
in water at a temperature of 82 deg. Fah., and afterwards to be 
capable of bending cold in a press to a curve, the inner radius of 
which is one and a-half times the thickness of the plate, without 
fracture. The stays for stiffening the end plates and tube plates 
have an aggregate section of not less than one square inch 
for every 9000 lb., when the whole internal surface is pressed 
to 200 lb. per square inch, The tubes are iron, solid drawn, of 
in. external diameter. 

The whole of the electrical installation was designed and car- 
ried out by Mr. Farquharson. It is now in charge of Mr. Carey, 
engineer to the Olympia Company, and we need scarcely say is 
maintained in perfect order, although unfortunately the building 
is not open. Steam is got up once a month, and the whole in- 
stallation run for a few hours to keep everything in perfect 
order. 

The construction and materials of engines and boilers leaves 
nothing to be desired, and the whole installation may be re- 
garded as one of the best in the kingdom. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 


STRESSES ON A CAMP STOOL, 


Sm,—A correspondent recently asked in THE ENGINEER a 
sensible question enough about the stresses ina camp stool. To 
him reply three mathematicians, men possessed, no doubt, of 
technical education. ‘‘R. W. M. M.” supplies nearly a third of a 
column of equations, and the other two are not far behind. 

I have found it impossible to read these letters without laughing. 
They all supply different answers to the problem, Two-thirds of 
the solutions must therefore be wrong, even if one were right ; as 
a fact, however, they all are wrong. All three correspondents 
have neglected the friction of the legs of the stool on the ground, 
which at the high angle of thrust of the legs must be very con- 
siderable. Assuming the co-efficient to be high, we have simply a 
braced strut, the conditions being just the same as though the 
legs of the X were tied together at top and bottom, in which case 
there is no shear on the central pivot and no cross stress of any 
kind on the legs. To make this clear to your correspondents, I give a 
little sketch. Here A isa wall, and B a seat secured to thewall, Ca 
strut. It will be at once admitted C is subjected to no stress save one 
of compression. Take away A and 
replace it by the strut D, shown 
dotted. The conditions will remain 
unltered, and D also will be in com- 
Pr the ti sl 

the legs rest on a sili 
surface, or are provided with obeeke 
the conditions will be altered, and a 
shear will be put on the central pin, 
but its amount depends always on 
the co-efficient of friction between 
the legs and the ground. 

In practice the central pin will 
usually be submitted to some 
slight shear, because the legs will 
y probably move a little on the ground, 
which will yield slightly, but the 
stress may be just as well bd as down, the wing of the seat 
tending to Pn the legs together at both top aoa bottom. 

All this does not affect the fact that your three correspondents 
are Pret. because they have neglected an important working 
condition. It is ever thus with mathematicians, I am not one. 
Nothing more, in fact, than a 

London, August 8th. 











Common MECHANICAL ENGINEER. 





Sir,—Your correspondent will probably be more “puzzled” 
than before by the variety of results of those who have attempted 
to solve his problem. The three solutions give respectively 2701 lb., 
484 1b., and 8961b., as the weight which would raise the bending 
strain in the legs to the limit of their strength. 

As )same out by all, the data of “Puzzled” were not sufficient 
to define the case, Taking the assumptions made to complete the 
statement of the problem, the method of “E. K.” is the correct 
one, although there are errors in its ie. If the one angle 
is 18 deg., the other must be 42 deg., which would give a lever arm 
of 8in. The limiting tensile strength of 74 tons is not allowable, as 
the leg will commence to break under the limiting compressional 
strain. This we cannot take at more than 6 tons, ese two 
errors tend to balance each other, and the correct value of P, 

191b., is very near the one obtained, I do not know if ‘‘E. K.” 
has obtained his assumption of a dip of 2in. of the seat by observa- 
tion. Without a direct observation, I should imagine that a 
seat firmly nailed would not give so much under the weights in 
consideration, the stool being put down on rough ground, so that 
there is no slipping ; and it is necessary to point out that a dip 
of only lin, would cause the breaking strain with a weight less 
than 1201b, It wou'd be interesting if “Puzzled” would give us 
his calculation of the strength of the bars to which the seat is 
nailed in the case of his stool. These parts are often of inferior 
wood, and it may turn out that they are the weakest part of the 
stool, Our only conclusion can be that the ordinary camp stool 








is essentially a weak structure, and likely to be speedily broken in 
the service of any other than light weights. There is always the 
contingency of the user’s weight falling as supposed, although 
usually it would not so fall, 

The letter signed “ B, J. Hall,” besides making the unwarranted 
assumption that we may neglect the effect of other forces besides 
the vertical ones, employs ratios of bending moments in a way 


which is far from the truth, This correspondent should note that 


a bar of section lin. square is not of the same strength against 
bending as one of section 2in, by Sin. 

The remaining correspondent, “R. W. M. M.,” applies intrica- 
cies of calculation altogether unsuited to the looseness of his 
original assumptions. Taking his result of 896 1b., has he noticed 
that the bending moment of the forces which he has neglected, 
taken about the pin, amounts to 4480 inch-pounds? The stool- 
leg cannot be in equilibrium, as he has assumed, thus: F 
‘The difference to be made in the value of the modulus 
of rupture to allow for the force of compression in the 
leg is small, and therefore should not be used to 
complicate the equation, 

August 8th, 





ScRUTATOR, 





SOFTENING FEED WATER. 


S1r,—We have read your interesting article of the Ist July, and 
noticed the several letters which follow in later issues of your paper 
on this subject. In reference to the letters of your correspondents 
W. J. Cooper and Professor Wanklyn, we may perhaps be allowed 
to mention that we have recently made an important advance in 
the successful application of Clark’s process to the treatment of the 
river water for Mletetic uses, 

At Egham, for increasing the water supply of that district, the 
Porter-Clark process has been adopted for the softening and filtra- 
tion of the water drawn from the Thames near Staines, above the 
intake of the London Water Companies, ‘The water is reduced in 
hardness from 15 deg. or 16 deg. to 4 deg. or 5deg., and then what 
matters in suspension have not settled out in the time allowed are 
filtered through the * ana 7 chalk that is remaining in suspen- 
sion. This is, we believe, the first application of Clark's process to 
the treatment of river water for domestic pu 8. 

In considering the question of softening “ water for domestic 
pens ur correspondents ‘*C, J.,” Andrew Howatson, and 

essrs. J, W. Grey, should have given your readers their experience 
in treating water for such purposes, which would have been of 
more assistance to the subject than drawing attention to what is 
pone done with lime and soda for treating water for steam 

ilers. 

By those who do not understand the subject, water softening is 
commonly called ‘‘treating water with chemicals,” which could 
hardly be said to be the case in using only clear lime-water, which 
is all that is necessary or desirable for treating either Thames 
water or the beautifully pure but hard water pumped from the 
Severn Tunnel. inking your valuable notice on this subject was 
hardly being followed up in the direction to be expected is our 
reason for now troubling you with this. Gimson AnD Co, 

Vulcan Works, Leicester, August 9th. 





Si,—In your issue of the 29th July your correspondent ‘‘C. J.,” 
of Cardiff—to whom we shall be happy to show our process if he 
will call—refers to the fact that we have for some years softened 
our feed-water, but that details of the process have never been 
published, The fact is we have little to publish, as we simply mix 
the softening agents, lime and soda, with the water, and rnd the 
eS to settle in our feed tanks. Anyone with moderately large 

eed tanks can do the same with a little care and attention to a few 
small precautions, which cannot be briefly described, but which a 
little experience or a slight knowledge of chemistry soon teach 
To avoid, however, all trouble of experimenting, and to simplify 
the process as far as possible, we have designed an automatic 
apparatus which will receive the water in the hard state and deliver 
it softened with no further attention from anyone than to supply 
fresh lime and soda at intervals of a week or so, 

The advantages to all steam users of softening their feed-water 
are very great. Not only is a saving of fuel and of labour in 
cleaning effected, but also the life of the boiler is prolonged by its 
not being subjected either to hammering to remove the scale, or 
to deleterious mixtures introduced to prevent its formation, 

Southwark Park-road, Bermondsey, B. DONKIN AnD Co. 

London, 8.E. August 9th. 








Srr,—Referring to the letters in your issues of 29th ult. and 
5th inst., on the subject of the a of water, although the 
results are far in excess of what I should have judged to be possible, 
still, if it be allowed that the apparatus mentioned has done all 
which Messrs. J. W. Gray and Son claim for it, J am very anxious 
to learn, and I am sure your readers will be equally glad to know, 
if it is also possible to treat water which very largely contains mud 
or sediment in that form. 

We read in this morning’s papers that the town water supply to 
manufacturers at Llanelly has been discontinued, owing to the 
scarcity of the rainfall, which has also been keenly felt in many 
other places, and that their hands must consequently be thrown 
out of work. 

At the best the supply by water companies is expensive, but if 
the mud so prevalent in canals and streams could be dealt with, a 
large number of factories could then obtain an ee supply, 
while in those cases where wel] water is used, the hardness, which 
is generally very excessive, could be also taken out before entering 
the boiler, a saving at the same time being effected in di i 
with the water company. 

I feel sure that under the above tioned cir t, manu- 
facturers would largely avail themselves of the use of such a 
machine, and any light which can be thrown on the subject by the 
aid of your columns will be generally appreciated. 

Sunbury-on-Thames, August 10th. T. W. Kennarpb. 
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MONITORS AND TURRET SHIPS. 


Sir,—In your article of the 29th ult., under this heading, you 
arrive at some conclusions which I am surprised have been allowed 
to pm unchailenged. 

our first proposition is that the four heavy guns which form the 
Inflexible’s main armament could be more efficiently carried in four 
separate ships. The answer to this — to be that four ships 
each carrying an 80-ton gun, and as well protected as the Inflexible, 
would require an aggregate displacement of over 24,000 tons, would 
cost atleast a million and a-half, and would require some 1400 men to 
man them. For the same outlay we might have two Inflexibles. 
Moreover, what was gained in “‘separate baskets” would be lost in 
power of concentration. 

The next statement calls for graver comment. You say, ‘‘ In one 
word, the Ericsson monitor above water supplies the beau ideuid of 
what a warship ought to be.” Now, I venture to think that of all 
designs that have ever been produced, the Ericsson monitor would 
be most absolutely at the mercy of the modern type in its fullest 
development. The Sicilia could destroy a whole fleet of them with 
almost absolute impunity. With their low speed and wide expanse 
of exposed deck close to the water, but unprotected by it, with 


their own guns so low as to be utterly useless against the sub- 


merged deck of the barbette ship, with no quick-firing or machine- 
guns to attack her unarmoured sides, they would offer an almost 
unresisting target to the four 110-ton guns, carried 32ft. above the 
water. It must be remembered that the British turret-ships of the 
Dreadnought class differ widely from the monitor type, in that the 
turrets are placed, not on the monitor deck, but on the armoured 
breastwork or citadel some 6ft. higher, while in the Inflexible type 
the citadel rises from the submerged deck to an equal height above 


water. It way be safely said that for fighting purposes, as well as 
seaworthiness and habitability, the monitor is eminently unsuited 
to modern requirements, a statement which is confirmed by the 
description of the new American ironclad in the same number of 
THE ENGINEER, which vessel is of a totally different type. 

As tu the deck structures on which you comment adversely, I 
would only remark that in the Dreadnought and Inflexible types 
they serve the important purpose of carrying the auxiliary arma- 
ments, and that in all recent ships there is nothing over the heavy 
gun station, the sides of the ship being carried up between the tur- 
rets to form a battery with spar deck over it on which the boats are 
stowed, G. W. Coss. 

Brecon, August 6th. 


dant 


(Our corr is disposed to think that we have pronounced 
a complete approval on the American monitor, whereas we have 
done nothing of the kind. The arguments which he has advanced 
against the type are matters of opinion, and as such worth dis- 
cussion. —EpD, ENGINEER. } 
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ELECTRICAL LAUNCHES. 


Sin,—In your issue of August 5th, page 111, under ‘‘ Miscellanea,” 
a refer to a yacht propelled by electricity as being the first one 
uilt in the United States, and run by storage batteries. As your 
information is erroneous, I take pleasure in righting a journal of 
your prominence, About three years ago there was constructed, 
at the works of C. H. Delemeter and Co., a monitor for submarine 
and surface torpedo duty under the patents of Mr. Tuck. The boat 
was equipped with storage batteries, charged from a dynamo, and 
the motive power was the stored electricity transmitted to the 
propeller shaft through asmall dynamo, A high number of revolu- 
tions to the shaft was given, but the power was unsatisfactory, and 
is now replaced by improved machinery other than electrical. I 
rsonally christened the boat the Peacemaker, and ran her the first 
ew trips she made, The Brush Co., of Cleveland, supplied the 
electrical equipment. A. B. FRENZEL, 
St. George’s Club, August 7th. 





THE L.N.W.R. BRAKE, 


Sir,—The enclosed gem from the Kvening Standard of this date 
is too good to be missed. Cannot some one give us an explanation 
how this happened? I always thought the L.N.W.R. vacuum 
brake was immaculate, and that it was impossible for it to fail. 

Narrow Escape or an Express,—A Perth correspondent telegraphs : 
—This morning the Euston mail train had a narrow escape from being 
wrecked owing to the brake failing to act. mn nae the train was 
turned into a siding to the west of the station proper, with the result that 
it came in collision with another engine. The front carriage and engine 
of the mail train left the rails. With the exception of the buffers of the 
Py ee being destroyed, little damage was dune. No passengers were 


Perhaps some of the authorities will favour us with details, 
which I am sure would interest others besides 
August 9th. H. C. W. Borrir, 





ROLLER MILLING. 


Srr,—Your articles and correspondence under this head have 
interested me much as throwing light on the impossibility of getting 
good bread in large towns, and the risk that such will vanish 
isp from our country villages also. Itseems that the whole 
aim of roller milling is to produce a flour fit for pastry and fancy 
rolls only, and therefore it was a relief to hear that some of the 
small country mills are still able to compete locally. a “ts 

y, A. S. B, 








MR. WILLIAM HALL, SHIPBUILDER. 


On the 9th inst. Mr. William Hall, sen., of the renowned ship- 
building firm of Messrs. A. Hall and Co., Aberdeen, died at his 
residence in that town, at the ripe age of eighty-one. The deceased 
served an apprenticeship with his father, who was also a shipbuilder, 
and afterwards proceeded to sea as a carpenter for three years. 
When about thirty years of age he joined his brother in the ship- 
building concern subsequently formed for the production of clipper- 
bow vessels, for long known as Aberdeen clippers. In 1846, when 
British shipowners and builders first directed their efforts to the 
construction of clipper vessels intended to rival the highly successful 
American ships engaged in the coasting trade of China, and in the 
still more lucrative opium trade, Messrs. Hall were commissioned 
to build the first of these. This was the schooner Torrington, 
which ne a success, was followed by others of larger 
dimensions, hile the American vessels for some time con- 
tinued superior in speed, it was discovered that they were 
inferior in strength, and as some. of them had _ landed 
cargoes in a damaged state, shippers encouraged the building 
of vessels of superior strength, at the same time striving after 
increased speed by improved models. Messrs. Jardine, Mathieson, 
and Co. commissioned Messrs. Hall to build a vessel with lines as 
fine as those of any American ship, but of superior strength. The 
Stornoway—the first of the renowned Aberdeen clippers—and the 
Chrysolite were produced, which, though proving very fast for 
their size, were still no match for the Americans which were double 
their dimensions. The Cairngorm, however, another vessel built 
for Messrs. Jardine by Messrs. Hall in 1853, proved equal in speed 
to any of her foreign competitors; and by delivering her cargo in 
superior order, obtained a preference. Thereafter the ships of 
British build, led by the Aberdeen clippers, won special reputation 
for and weatherly qualities, beating the fastest American 
vessels on long ocean voyages, and gradually obtaining an ascend- 
ancy in the China trade, which was only interrupted by the growth 
of steam navigation. Mr. Hall was much esteemed by a large 
circle of old-time shipbuilders and engineers, as well as by the 
inhabitants of Aberdeen. A marble t of him was recently 
obtained by public subscription and placed in the Aberdeen Art 
Gallery. r. Hall is survived by several daughters and two sons, 
partners in the shipbuilding business. 








THE BIRMINGHAM AND GLOUCESTER SHIP CaNaL.—The com- 
mittee which has been formed in Birmingham to arrange for the 
construction of a ship canal between Birmingham and Gloucester 
have decided not to proceed with the scheme in the next session of 
Parliament. Practically they are waiting for the report upon the 
subject which the Birmingham Corporation is expected to issue in 
October. In the meantime every effort will be made to extend the 
scheme to South Staffordshire, with which view Mr. Keeling has 
been appointed to examine and report upon the canal system of 
that district. Assistance in the promotion of the scheme is invited 
from the Corporations of Bristol, Cardiff, Newport, and Swansea. 


A New Licut ror INSTANTANEOUS PHOTOGRAPHS.—At a recent 
meeting of the Berlin Physical Society, Professor C. W. Vogel 
communicated the most recent discovery in connection with instan- 
taneous photography, by which it is now possible to obtain in- 
stantaneous photographs, not only at night, but also in the darkest 
places. Messrs. Goedicke and Miethe have prepared a mixture 
of pulverised magnesium, chloride of potash, and sulphide of anti- 
mony, which when ignited produces an explosive, lightning-like 
illumination of such intensity that by means of it an instantaneous 
photograph can be taken. The speaker then gave a demonstration 
of the discovery by taking photographs of several persons present, 
He used the artificial light, of which each flash lasted one-fortieth 
of a second, and in a few minutes produced a picture during the 
meeting. The powders, as prepared by the discoverers, cost only 





a few pfennigs each, and will hence readily come into general use, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tue Enarneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertior. in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation, No notice can be taken of communications which do not comply 
with these instructions. 

J. B. W.— We fail to find anything new in your brake tackle. 

A. G. (Rodley),— Yours is apparently a modification of the duck's-foot pro- 
peller, It will work, but not efficiently. The idea is very old; as old, in 
Sact, as the duck, 

F. A. V. (Oporto).—{1) Messrs. Troughton and Simms’ address is Fleet-street, 
London, (2) Faija, *‘On Portland Cement,” “ Notes on Concrete,” by 
Newman, published by Messrs. Spon, Charing-cross, London. 

Improver.—(1) Jt is a matter of opinion whether steam drums should be put 
into up-takes or not ; they need very careful watching for corrosion, (2) 
There is no special rule against superheaters, but they are looked on with 
suspicion, as possible sources of danger. Each case must stand on its own 
merita, 

A Constant Sunscriper.— The word “‘ kinetics” is derived from the Greek 
kineo, to move, and deals with motion without regard to the causes producing 
that motion ; therefore “ kinetic energy” may be read “ motion energy.” 
Thus the energy stored in a flying shot is kinetic. Rankine has defined 
dynamics thus :—* To determine the direction and amount of motion which 
any system not in equilibrio will impress on a point or body under any 
given circumstances is the province of dynamics.” 





PEARL BUTTON MAKERS. 
(To the Editor of The Bngineer.) 
Sir,— Will any reader please send ms the name and address of a few 
firms of pearl button ers? DJ. 
Grange Town, Cardiff, August 8th. 





SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 

from the office on the Jollowing terms (paid in advance) :— 

Half-yearly (including double numbers)... .. .. £0148, 6d. 

Yearly (including two double numbers) .. .. .. £1 98. Od. 
credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tue ENGINEER is registered for transmission 

A complete set of Tuk Encinrer can be had on application, 

Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below :— Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free. 
eee by resin order must be accompanied by letter of 

vice isher. ick Pa, Copres may be had, f preferred, at 
increased rates. rt ai . F g 

Remittance by Post-office order. — Australia, Belgium, Brazil, British 
Columbia, British Guiana, Canada, Cape of Good Hope, \ 
Hawaiian Islands, Egypt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Roumania, Switzerland, Tas- 
mania, Turkey, United States, West Coast of Africa, West Indies, 
Cyprus, £1 16s, China, Japan, India, £2 0s. 6d. 

Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
oroans, — Seen Merwe, mgs y Peru, Russia, Spain, Sweden, 

£ reo, Ceylon, Java, and Sin; re, £20s. 6d. Manilla, 
Sandwich Isic, £25 ai 


Tf 


ADVERTISEMENTS. 
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MEETINGS NEXT WEEK. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS,— 
Northern Counties District Meeting, to be held at Newcastle, on Satur- 
day, the 18th of August, 1887. The b 1 ble in the Coun- 
cil-chamber at the Town Hall, at 11.30a.m., by kind permission of the 
Mayor. Business : To elect district secretary; the following paper will 
be rend and discussed, “ The Floatin Hospital of the Tyne Bort Sanitar 

Ww i . G, Laws, c neer, New e. ie members wi 
Afterwards ad ‘ : i 
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TECHNICAL INSTRUCTION. 


(Ee a that a determined attempt is to be made to 
force the Technical Instruction Bill through the House of 
Commons before Parliament rises. This is much to be 
regretted. On Tuesday night the Bill was read a second 
time, after a discussion which was curiously inadequate 
to the importance of the subject. Sir W. Hart Dyke moved 
the second reading, but he was unable to supply any 
roof that technical instruction was wanted, or any in- 
ormation as to what was really to be taught. Indeed 
he had already admitted that concerning this part 
of the matter he was in total ignorance. It is note- 
worthy that he disclaimed any intention of teaching 
trades. It is impossible that at the fag end of the session 
the measure can receive adequate discussion. There is, 
indeed, good reason to believe that very few members of 
Parliament have troubled their heads about the question. 
The Bill has no political value whatever; it cannot con- 
veniently be used for party purposes, and no one will 
take the pains to ascertain what it really means, or what 
its consequences may be. The circumstance that it con- 
templates what may cause a large increase of taxation is 
forgotten. Another point in much favour of the Bill is 
that people fear to identify themselves with any move- 
ment which is even apparently opposed to the 
spread of education. Yt is the fashion to teach, and he 
who ventures to urge moderation is apt to be denounced 
as an opponent of progress. Nothing can be more 
erroneous, of course, than such a charge may be, but, never- 
theless, few have the strength of mind to care to risk it. 
Our objections to the Bill are that if it comes into 
operation it will do no good, provided it is so moderate in 
its operation that the expenditure involved will be small. 
If, on the other hand, the working of the Act is to be 
effectual, it will involve a very large outlay on the one 
hand, while it will, on the other, necessitate changes in 
the existing systems of doing work and carrying on 
manufacturing operations of a sweeping character, the 
end of which it is impossible to foresee. We have already 
pointed out many of the objections to the Bill; we make 
no apology for further elucidating the question involved. 
The theory on which the Bill is based is that English 
workmen, being deficient in technical education, England, 
as a nation, suffers from foreign competition. Thisisnottrue; 
but even if it were, the Technical Instruction Bill would be 
entirely inadequate to cope with the difficulty. That it is 
not true, should be and is patent to every manufacturer, and 
every trader who has any experience at home and abroad. If 
our readers will turn to the “ Abstracts of Consular 
Reports,” which we publish from week to week, they will 
find there set forth a vast mass of information concerning 
the reasons why our competitors oust us from one market 
after another; but they will find nothing said about 
technical education. It is currently reported, and, we 
believe, with truth, that certain United States capitalists 
have formed a species of Chinese syndicate, which cannot 
fail to have a very bad effect on English trade in China. 
The “arrangement” will probably, for example, have the 
effect of throwing the construction of Chinese railways 
wholly into American hands. Is this a result of technical 
education, or of the want of it? Germans are known to 
be better salesmen than we are. Can it be believed that 
technical education, or the reverse, has anything to do 
with this? The most that technical instruction can do 
for the workman lies in the circumstance that it enables 
him to produce better work; but the foreign markets now 
open to us, do not, for the most part, want better work. 
They want what they are accustomed to use, and the 
insane attempts which have been made in this country to 
force on the foreigner what he does not like, because for- 
sooth it is better, has done us nationally a great deal of 
harm. If a Wallachian peasant wants a rude wooden 
plough, and is quite willing to buy and pay for it, why 
should we insist on sending him iron ploughs of improved 
construction about which he cares nothing? We under- 
take to teach, when we ought to sell. Our German and 
American antagonists care nothing about the regeneration 
of the world; but they care a great deal about doing a good 
trade. Take, for example, the business done in American 
clocks. It is something fabulous in its proportions. Why 
is it that England has done nothing in the same direction ? 
The answer is that English clocks are all good, substan- 
tial and expensive, while the American clocks are cheap 
rubbish. In point of fact, although they are cheap they 
are not rubbish; but let this pass. We have missed a 
great opportunity simply because we did not try to meet 
the public fancy. But technical education has had nothing 
to do with the matter in any shape or way. Indeed, it 
appears to us that technical education would rather hinder 
the development of such a trade than promote it. A man 
who had been fully impressed with all the principles of 
horological science would not dream of turning out 
alarum clocks at 3s, 9d. each. Their want of accuracy of 
construction would “ pain him very much.” And so we 
might go on to cite instance after instance where trade 
has been pushed and originated and developed, while 
education of the technical kind has simply been ignored, 
pushed on one side, and told to get out of the way. During 
the debate on Tuesday night, those who hold that 
technical education has done much for foreigners could 
only cite little Switzerland as an example of beneficent 
results, and urge that Germany was more successful than 
England, because her people were better linguists. It 
does not appear, however, that German is to be taught in 
the technical instruction schools. In support, further- 
more, of the Bill, the authority of Professor Huxley was 
cited. Professor Huxley is a very able man; as a biolo- 
ist, none but his enemies admit that he has a rival. 
is monograph on the anatomy of the frog is perfection, 
Rut as an anthority on trade thatters or commercial ques= 





tions, his opinion is not worth more than that of the 
Llama of Thibet or the Archbishop of York. 

Let us consider once more what the technical instruc- 
tion schools are going to do, They will either teach 
children, or young men, or both. What they are going 
to teach we do not know; no one has explain 
this part of the programme. Let us assume, however, 
that it is the artisan who is to be taught, although 
this has been denied. Now in most large manu- 
facturing establishments commercial success can only 
be secured by the division of labour. The man _ be- 
comes a machine, an automaton, doing the same thing 
over and over again, until he does it to perfection. 
Technical education can in no sense or shape help this man. 
It is exceedingly deplorable that anyone should be 
reduced to the level of a machine, but so are a hundred 
other things which we see around us. . It is possible that 
they may be amended, but not by technical instruction in 
Board Schools. The levelling down of the man to the 
machine is the result of an irresistible law; it is difficult 
to make the uninitiated understand how great the sub- 
division of labour is in certain trades—for example, the 
man who makes the case of a watch does not make the 
hinges of that case. It may be urged, however, that 
technical instruction is intended for a different class of 
operatives—for instance, for fitters, let us say. What then 
is the fitter to be taught? To file straight? To run a 
lathe? to erect a portable engine? The fitter who had 
learned to do these things in a technical school 
would find himself as far from being able to earn a 
livelihood as if he had never been taught anything. 
The trades unions have. to be accounted with first. If 
technical education were adequately given in such schools 
—assuming an impossibility to be possible, for the sake of 
argument— a vast social system would be broken up, and 
the consequences would be far more widespread and dan- 
gerous than appearsat first sight. So obvious, however, are 
many of the defects of the scheme and the objections to 
it, that we cannot think that they have been overlooked,and 
we are therefore driven to the conclusicn that there is no 
intention of teaching trades or having so many thousand 
Government apprentices, but that technical instruction 
is to be interpreted in the South Kensington sense, and 
that pupils in the new schools are to be taught “Science,” 
save the mark! 

If, now, it is honestly stated that in the opinion of Sir 
Wiiliam Hart Dyke and his supporters it is good 
that the rising generation should have to learn science in 
addition to the other evils that the young endure, well and 
good. Such a proposition may be argued on its merits, 
and the discussion may be narrowed. But when it is 
asserted that a vague something called “technical in- 
struction” is to work untold good to Great Britain in some 
unexplained and inexplicable way, then we have some- 
thing to deal with which resembles very closely a false 

retence. Against technical education of the proper 

ind, imparted in the proper way, to those who can benefit 
by it, we have, of couse, nothing to say. Nay, we would 
go so far as to admit that there would he nothing very 
outrageous in asking thetaxpayer to contribute moderately 
to the support of institutions employed in imparting such 
instruction. But this is entirely a different matter from 
the formation of schools where children or young men will 
be taught that which will never be of the smallest value to 
nine hundred and ninety-nine outof every thousand pupils, 
on the plea, forsooth, that the country is going to the dogs 
and that only South Kensington can save it. Finally, 
we assume that it is the bounden duty of the promoters of 
this scheme to establish a case, and to set forth sound 
tangible arguments in its favour. We all know what 
promises were made when State Education was first 
mooted. The British taxpayer knows how these promises 
were kept. If we have survived as a nation so long with- 
out technical instruction, it is probable that we can last 
another year as a nation; and it will be matter for con- 
gratulation if the Technical Instruction Bill is held over 
for another year. Let us hope that in this matter, at 
least, wise counsels may for once prevail. 


THE STANDARD OF LIGHT. 

THE statute law which requires that the gas supplied 
to the public shall be of a certain illuminating power is 
necessarily based on the presumed fact that some means 
exist by which light shall be measured. In London 
common gas, consumed at the rate of five cubic feet per 
hour in a specified burner, is required to yield a light 
equal to that of sixteen sperm candles of six to the pound, 
each burning 120 grains per hour. Default in this par- 
ticular subjects the company to a penalty. The history 
of the subject serves to show that for at least half a cen- 
tury the sperm candle has simply been tolerated as a con- 
venient standard, while it could not be trusted as a 
correct one. How far it erred, and in what direction, 
might be a matter for dispute, but that it did err was 
undeniable. It is more than a hundred years since candles 
were proposed as a photometric standard, and for some 
time there was a difference of opinion as to what kind of 
candle should be used. The introduction of coal gas as 
an illuminant gave commercial importance to the question 
and stimulated the ingenuity of inventors in producing 
improved methods for the measurement of light. Much 
in tLe same way as our forefathers were perplexed amid 
the relative claims of wax, tallow, paraffin, stearine, and 
sperm as the material for the candle, so in later days 
there has been a prolonged controversy as to more scien- 
tific devices. The French “Carcel” lamp, burning colza 
oil, dates from 1800; Keates’ sperm oil lamp appeared in 
1869 ; Harcourt’s pentane, or air-gas flame, in 1877 ; 
Methven’s screened Argand flame, in 1878; and Sugg’s 
10-candle test, in 1882. Six years ago a Committee 
appointed by the Board of Trade to investigate the subject 
reported in favour of Mr. Harcourt’s air-gas flame as a 
standard, but the correctness of this conclusion was 
strongly disputed by Mr. Keates and Mr. Methven. In 
1883 the Council of the Gas Institute being dissatisfied 
with the Board of Trade report, appointed a Committee 
of their own to condtiet an elaborate series of experiments; 
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the result being that the gentlemen so appointed arrived 
at conclusions exactly opposite to those of the Board of 
Trade. Soon afterwards the Metropolitan Board placed 
the subject in the hands of Mr. W. J. Dibdin, the chemist 
and superintending gas examiner to that body, who pro- 
ceeded to carry out a considerable number of experiments 
bearing on the question. Mr. Dibdin’s conclusions, 
founded on these experiments, differed considerably from 
those presented to the Gas Institute. Among other 
things, Mr. Dibdin reported that candles were not only 
untrustworthy, but showedatendency togive less light than 
in former years, thereby giving a fictitious value to the 
gas. Substitutes for the candle were not difficult 
to find, for almost anything was better than this 
defective and fluctuating test. But Mr. Dibdin 
refrained from a final verdict as to which of several 
methods would be the best. In his opinion the 
observations were incomplete. He dwelt on the fact that 
the only satisfactory method of accurately comparing the 
power of various standards of light would be by means 
of a three or four-way photometer—that is to say, an 
instrument with three or four photometer bars arranged 
radially, so that one central light should be simultaneously 
tested by the competing standards, one at the opposing end 
of each bar. Mr. Dibdin regretted that the space and appa- 
ratus at his ‘eo recluded the adoption of such an 
arrangement. Happily, the Metropolitan Board saw fit 
to authorise a further investigation, conducted with the 
proper apparatus, and the result is now embodied in a 
report of singular completeness and interest. 
his last investigation conducted by Mr. Dibdin in- 
cludes 2120 experiments, involving more than 20,000 
recorded observations. The Special Pur Committee 
of the Metropolitan Board have laid the report before 
the general body, and in so doing have summarised its 
contents by saying that the result arrived at is to confirm 
the views of the Board of Trade Committee on photo- 
metric standards, to the effect that the pentane air-gas 
flame, as designed by Mr. Vernon Harcourt, is best 
adapted to be the standard of light. Two authorities are 
thus united in opinion, and it will be universally admitted 
that Mr. Dibdin’s conclusion rests on a basis so broad 
and comprehensive that it is difficult to see how it can in 
any degree be shaken. The only contingency that can 
be expected to affect the result achieved by Mr. Dibdin 
is the appearance of some new standard hitherto entirely 
unknown. Science at a future day may provide a means 
for measuring light superior to any that Mr. Dibdin has 
been privileged to examine. But this is a mere specula- 
tion, and, taking things as they are, there is ample 
material for a practical decision. The Committee of the 
Metropolitan Board are so satisfied with the data before 
them that they have recommended the Board to take 
such action as may be necessary for securing the adop- 
tion, with as little delay as possible, of the pentane 
air-gas standard devised by Mr. Harcourt, as the 
legal standard of light for testing the illuminating power 
of gas. At the last meeting of the Board it was proposed 
that the Committee should at once be authorised to carry 
out their own recommendations. This prompt action has, 
however, been prevented by a resolution to refer the 
matter to the Works and General Purposes Committee 
for “further consideration.” This latter Committee con- 
sists of the whole Board; but whatever happens, we can- 
not suppose that the Board will do otherwise than act in 
accordance with the able and exhaustive report presented 
by their chemist. The experiments have occupied a large 
amount of time, and in conducting them Mr. Dibdin has 
received the assistance of a numerous staff well qualified for 
the purpose. The report which embodies the results will 
take its place as a scientific record of lasting value. Pro- 
bably we shall see nothing equal to it, unless, as we have 
signified, some hitherto unknown and remarkable test of 
lighting power is devised. At the same time, the subject 
is one of so much importance that caution and delibera- 
tion may very properly be exercised, providing there is no 
fastidious or half-hearted delay. It is eminently desirable 
that the gas companies should approve of the proposed 
change, and for this purpose their co-operation should be 
sought. On both occasions when Mr. Dibdin has been 
experimenting on the standards of light, the Chartered 
Company has provided gas for the purpose free of charge, 
and has granted the use of a suitable gasholder. The 
companies have no proper reason to object to a correct 
standard, and for their own credit’s sake they ought not 
to appear as demurring to any method whereby the 
illuminating power of gas can be duly measured. Of course, 
they have to see that the standard is not raised against 
them. It is intended that the standard light furnished 
by the pentane apparatus shall be equal to one candle. 
Thus a fixed standard has to be founded upon one that is 
notoriously unsettled. Care will doubtless be taken that 
the balance is properly struck. When 16-candle gas was 
first prescribed by Act of Parliament, in place of 
14-candle gas, there was at the same time a change pre- 
scribed in the standard burner which was to consume the 
gas. The result of the change was to make the so-called 
16-candle gas only about half a candle better than 
the former gas of 14-candles. We may trust Mr. Dibdin 
and the Metropolitan Board to see that we start fair with 
the new standard. Mr. Dibdin states that the relative 
value of the pentane air-gas flame and candles was fully 
discussed in his first report, and that “there is every 
reason to believe the result then arrived at was correct.” 
That the change now contemplated ought to have taken 
place long ago is strikingly shown by one paragraph in 
the present report. It is there stated that in making use 
of sperm candles the results were so erratic that a total 
variation of 10 per cent., or 16 candles, on ordina’ 
16-candle gas was nearly a normal result, while “far 
greater differences were of common occurrence.” In the 
pentane testings a total variation from the mean of more 
than 2 per cent. was an exception. It was a curious cir- 
cumstance that candies now and then, “as if by accident,” 
gave uniform results; but pentane was characterised by 
remarkably steady and trustworthy indications. The 
pentane air-gas flame is arranged to give the light of one 





candle, but the pentane lamp has been devised to afford a 
higher standard. Mr. Dibdin remarks that many prac- 
tical photometrists are of opinion that a standard of light 
of more than one candle is desirable for several purposes. 
Consequently he recommends that when the legal substi- 
tution of the pentane unit for the present candle comes 
to pass, the Board of Trade should be empowered to 
sanction and authorise the use of such other standards 
and substitutes as the Board may deem fit and proper to 
be used in place of the pentane air-gas flame, and after 
comparison with it. r. Dibdin states that a 10-candle 
standard can be readily and conveniently obtained 
by the use of pomes in the form of air-gas burned in a 
lamp. It will be remembered that there was a time when 
the pentane method appeared unsuitable for ordinary 
testin A further examination of its capabilities has 
proved the contrary. The result is the more valuable 
seeing that coal-gas, in the opinion of Mr. Dibdin, cannot 
be accepted as the standard combustible. Sperm oil in 
the Keates lamp has yielded good results, but there is a 
practical difficulty in the use of the lamp which makes it 
inferior to the air-gas method. After a controversy 
extending over ten years, Mr. Vernon Harcourt’s pentane 
test now appears to have beaten all competitors, and it is 
to be hoped that the improved system thus rendered 
available will soon be legalised. It is certainly time, in 
this scientific age, that we had some means of determin- 
ing the lighting power of gas within a narrower limit of 
—e than is afforded by the long-endured “sperm 
candle.” 


DOMESTIC COOKING APPARATUS. 


Once more the smoke abatement people have been 
urging their wild career, and it is not the fault of one 
member of the House of Lords that a Bill has not been 
passed compelling every householder in London so to 
alter his cooking-range that it shall consume its own 
smoke, under a heavy penalty for non-compliance with the 
law. The inconvenient question might be asked, how is 
the cooking-range to be made to consume its own smoke ? 
and we are told that the solution of the problem is easy, 
and that the expense would not exceed £1 or £1 10s. 
Unfortunately, however, we have not been told anything 
concerning the nature of the proposed alteration; but 
this is a small matter. The Smoke Abatement Exhibi- 
tion held years since at South Kensington served one good 
purpose if no other. It proved to demonstration that no 
scheme of a practical nature had been invented which 
would permit bituminous coal to be burned under domestic 
conditions without producing smoke. The whole subject 
has now been relegated to oblivion for another year, 
we suppose, and we need say no more on the legislative 
aspect of the matter. But a good deal may be said con- 
cerning cooking appliances in general, and it may perhaps 
serve a useful purpose if we call attention to a few facts 
which are commonly overlooked. There are two systems 
of cooking in every-day use in ordinary houses—one is by 
gas, the other by coal. Now with gas at its present 
London price there can be no question that the advantage 
is all on its side. The drawback is that servants, like 
other people, have a strong predilection for a cheerful 
fire in winter, and the practical result is that as servants 
in middle-class houses have nowhere else save the kitchen 
in which to sit, a range burning coal has to be employed 
in the winter. In summer gas is all that is required, and 
the gas companies now hire gas cooking-stoves at such 
nominal rents that no difficulty can arise between land- 
lord and tenant as to who is to pay the first cost, which 
may be anything between £20 and £3. We shall consider 
gas cooking-ranges first, and the ways of their makers. 

The first consideration with the maker is to produce 
something which will cook—that is to say, there is an 
oven which serves for roasting, and over it certain rings 
of burners, &c., which supply heat for boiling, broiling, 
frying, &c. This is all very laudable, and most of the 
ranges do their work very well. Here our commendation 
ends. Hardly any makers bear in mind that it is not 
only essential that the gas apparatus should cook, but 
also that it should be cleaned. The top is more or less 
inaccessible, because of bars and burners, and such like. 
Grease collects on this top beneath the bars and burners, 
and then when the oven is heated the whole house is per- 
vaded with abominable smells, and the gas stove is voted 
a nuisance. All this might be avoided by forethought. 
Another defect is that no allowance is made for the 
circumstance that many of the bars and appliances on the 
top become red-hot; water boils over on them, and then 
they are broken, being of cast iron. This causes very much 
trouble. We have seen a gas stove almost a ruin after 
three months’ fair usage from this cause. The last thing 
thought of by the average gas stove maker is that his 
work will be submitted to heavy wear and tear, and that 
every part of it liable to be burned out or destroyed 
should be readily replaced. For example, it is very usual 
to find a cast iron grate standing above the oven, under 
which grate are rings of atmospheric burners of various 
sizes. This grate is all in one piece. If a single bar is 
broken, the whole must be renewed. It is only quite 
recently that we met with a gas cooking stove made by a 
North-country gas engineer, in which the bars are all 
loose, dropping into a frame. The result is, first, that the 
bars being free at both ends will not break; and, secondly, 
that when burnt away they can be replaced by new bars 
for a few pence. The sides and door of the oven are 
made double, the intervening space being filled with some 
non-conducting material. We have seen the inside lining 
made of thin wrought iron plates, which twists into 
all manner of shapes, and of thin cast iron, which 
cracks and falls down. In one instance, the fall was fol- 
lowed by a discharge of silicate cotton, which effectually 
ruined the joint being roasted. It may be urged that we 
are speaking of cheap stoves. Nothing of the kind. We 
recently took the trouble to examine a large number of 
gas cooking stoves of all prices from £20 down, and we 
found that some of the cheaper stoves were in all respects 
better made than the dearer. We do not for a moment 
imply that there is any, dishonesty in the matter. In 





nine cases out of ten the defective construction is due to 
pure ignorance. The makers sell their stoves to iron- 
mongers, who sell them again to the user, and the maker 
knows next to nothing of how they turn out, and the 
users do not state the facts. It is really cheaper in many 
respects to make a gas stove which will last than one 
which will wear out. Another defect in gas cooking 
stoves which might easily be avoided is that much more 
as is used than need be. Servants want to boil say a 

ettle. The boiling is done, and the kettle is taken 
away, but the gas is not turned down; it is forgotten, 
Now it is quite —— to fit to every ring burner a 
simple weighted lever, which, being kept down while the 
kettle, &c., is being heated, will rise the moment the 
kettle is taken off and turn down the gas, or, better still, 
put it out all but a pilot light, which will re-light the 
ring as soon as anything needs to be heated. Not half 
enough has been done to make gas cooking popular, and 
even those makers—we must not for obvious reasons 
name them—who have given much thought to this sub- 
ject, and so have placed on the market fairly satisfactory 
apparatus, are overweighted and injured by the defective 
appliances which are made and used by persons alike 
ignorant of what a gas cooking apparatus may be, and 
of what it must be, if it is to receive that extended 
adoption of which the system is capable. 

if we turn our attention to the coal-burning cooking 
range, we find that many of the defects common to gas 
stoves are present. There is the same oblivion manifested 
as to questions of wear and tear and replacement. The 
arrangements are in their nature faulty to begin with, 
and the difference between bad ranges and worse lies 
entirely in the greater or less success met with in trying 
to get rid of defects inherent, as we have said, in the 
system. That system consists in using a very small fire- 
place, in which coal is burned with a sharp draught, and 
produces an intense localised heat. There is not the least 
difficulty in melting brass in a crucible in almost any 
modern “kitchener” when the family joint is being 
cooked. The fireplaces are usually about three-fourths of 
a cubic foot capacity, and every householder knows at 
what a rate they can swallow up coal. They are lined 
with so-called fire tiles, which as a rule last about a 
month, when they have to be replaced. If, on the other 
hand, really good fire tiles are used, these become 
clinkered until the fireplace will scarcely hold any 
coal at all; then the clinker is broken away, and 
with it the fire tiles. Once more, we have to explain 
that we are not dealing with cheap or low-priced 
ranges. We are speaking of such as may be found 
by thousands in London. They cost from £8 to £10 
each, and there is a large profit on them, because, being 
almost wholly of cast iron, they cost very little to make. 
The middleman probably absorbs most of the profit. 
These stoves are produced by dozens of makers, who all 
endeavour to do with a localised intense fire what ought 
to be done with a much larger fire burning with less 
draught. There are a few exceptions, and those who are 
fortunate enough to possess what may be termed, for the 
sake of contrast, a slow-combustion stove, know that 
they have got something very different from the ordinary 
thing. The intense heat is rendered necessary by the 
defective way in which it is applied. As an example of 
faulty construction, we may mention that one maker, 
with a very good reputation, fits a falling cast iron door 
in front of the grate-bars. The result is that after about 
a week the hot door, being allowed to slap down on a stop 
close to the hinge, break across at the hinge; but we 
have never known one to break in this way until it had 
served the purpose of burning out the front fire-bars, as 
is to be expected, seeing that they are shut in a furnace, 
with a temperature of about 2500 deg. 

The subject we have dealt with is homely, and it may 
be said almost too homely to be dealt with in our pages. 
Such a proposition we dispute. A vast multitude of 
persons are directly or indirectly—mostly directly— 
interested, The generation and utilisation of heat in our 
homes depends on common-sense and scientific principles. 
The whole practice of the art is now defective, and 
it must remain defective until some one speaks out who 
can speak with some knowledge of the subject. What 
we have written is not based on superficial observation, 
but on extended inquiry and experience. There are, as 
we have said, makers in the kingdom who turn out very 
good and satisfactory apparatus, but they are very few 
and far between, and only too often their wares are 

ssed over in favour of meretricious and showy stoves 
which have almost every defect it is possible to name. 
This is not as it should be. If we have succeeded in con- 
vincing our readers that the defects which are now present 
in gas and coal cooking-ranges can be remedied they will 
be remedied, but if the public rests content with what is 
supplied fo it, no improvement will be effected. If every 
man buying a stove asked in the first place, not how will 
it cook ? but how long will it last? there would soon be 
a change for the better in methods of construction and 
design. 





CLYDE SHIPBUILDING FOR JULY. 


Dvurine the month of July the output of new shipping in the 
Clyde has been exceptionally small, even considering that the 
returns for this, and for the corresponding period in other years, 
are always limited, owing to the ten or twelve days’ cessation at 
Fair holiday time. The figures, indeed, have not been so low 
for thirteen years, although once or twice the same depth has 
been almost reached. Only six steamers, aggregating 6460 tons, 
were launched, two having left the stocks of Messrs. Stephens 
and Sons, of Linthouse, aggregating in themselves as much as 
5000 tons. The others contributing to the total were two 
steamers of 400 tons each from the yard of Messrs. Lobnitz at 
Renfrew, one of 480 tons from the stocks of Murray Bros., Dum- 
barton, and a small screw tug of 12 tons from the yard of Mr. 
W. S. Cumming, of Blackhill Dock, It is noteworthy that in 
the Greenock and Port Glasgow districts no launches have taken 
place during the month, a circumstance which has not previously 
occu for many years, if, indeed, at all. Notwithstanding 
the unparalleled smallness of the output, the present condition 
of the Clyde shipbuilding industry is more encouraging than it 
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has been for some little time. The tonnage of the vessels under 
construction @: is in amount that for the corresponding 
period of last year by as much as 23,963 tons, and for January 
of the present year by 4600 tons. Again, the contracts booked 
since the beginning of the month amount in the aggregate to 
over 17,600 tons, or about three times as much as the output. 
This circunstance, together with the fact that several important 
inquiries are in the market, tend to encourage the idea that 
trade may be improving. In addition to the two wood-sheathed 
steel protected cruisers of 2950 tons each already notified as 
‘having been secured from our own Government by the Fairfield 
Company, the same builders are onmeg | with an 1800-ton 
steamer to the order of Sir W. Pearce, M.P., the managing 
director. Other contracts which have been subsequently booked 
are :—T'wo steamers, each of about 2500 tons, for Nippai Tusea, 
Kaisha of Japan, by the London and Glasgow Company, of 
Govan; a screw steamer of 2500 tons, 290ft. in length, and of 
2000 horse-power, fur the Tasmania Steam Navigation Company, 
of Hobart Town, Australia, by Messrs. A. and J, Inglis, of Pcint- 
house; a steamer of 600 tons, to be engaged in the China 
coasting trade, by Messrs. Scott and Co., of Greenock ; a tug 
steamer of the most powerful description for the Clyde Shipping 
Company, by Messrs. Rankin and Blackmore, of Greenock ; and 
a stern-wheel steamer of 170ft. length for China, by Messrs. 
McArthur and Co., Paisley. The vessels at present under way 
or on the books of Clyde shipbuilders number 78, with an 
aggregate tonnage of 120,200 tons. As there are a number of 
large vessels to be launched shortly, including three which 
aggregate 10,000 tons at Greenock and Port Glasgow, the out- 
put for August will compensate for the poor show made during 
July. It is currently reported that the Star Line are about to 
entrust some fresh work to the London and Glasgow Company, 
from whom most of their vessels have been obtained, and that 
Messrs. Fleming and Fergusson, of Paisley, are likely to secure 
the contract for the two large dredgers for Preston. The Royal 
Mail Company is inviting tenders from Clyde builders for a 
vessel of considerable size. 


THE MIDLAND RAILWAY, 


Art the present time, the Midland Railway and its working are 
especially the subjects of public criticism, and it may therefore 
be of interest to give from official sources a few facts, of which 
many are either ignorant or forgetful. The great system of the 
Midland Railway is composed of 1263 miles owned, and 434? 
partly owned by it, whilst it works over an additional mileage, 
so that the miles worked by its engines were 1867 at the end of 
June last. In extensions of the system, and in additional rolling 
stock, it has spent this year not less than £374,888 so far, and it 
estimates the sum to be spent in the remaining half of the year 
as £400,000. One question which comes immediately on the 
consideration of the fact that the company has expended 
£82,000,000 on its lines, works, and equipments, is this—what 
does it yield the owners? Ona large part of the stock, preferen- 
tial and preference, the dividend is regularly at the rate of 4 per 
cent. per annum, and the ordinary stock receives for the past 
half-year a dividend of £2 2s, 6d., so that it cannot be said that 
the proprietors receive too large a percentage on the capital they 
have invested. In the past half-year, the gross earnings were 
£18,000 more than in the corresponding half of the past year, 
the passenger traffic yielding the chief part of the increase. A 
good deal of economy had been observed in the expenditure, 
which was for the half-year £26,000 less than in the correspond- 
ing half of last year, but there was an increased charge for 
revenue, and thus the increase of the dividend was not large ; 
and in the payments there was a remarkable increase in the sum 
for rates and taxes. In the first half of 1886 there was paid for 
rates and taxes the sum of £91,369, whilst in the same period 
this year there was paid £99,554—a rather heavy addition. Look- 
ing into some of the details of the working, we find that in the 
permanent way department there was a considerable reduction 
accruing both in wages and material. The cost of the repairs of 
the carriages and wagons was more, and the traffic expenses 
showed a slight increase. It is observable that the company 
itself pays about £9270 towards a Friendly Society and Super- 
annuation Fund for its servants, and it renders them pecuniary 
aid in other ways. We have already referred to the projected 
expenditure on capital account; and it may be added that for 
the current half-year, the expenditure of £400,000 is to be 
expended thus:—Station accommodation and other works on 
lines open for traffic, £264,000; on lines and works in course 
of construction, £120,000 ; on subscriptions to other and jointly- 
owned lines, £11,000; and the balance on lines not yet com- 
menced. It would thus appear that the Midland Railway takes 
a more liberal view of the requirements of its district than do 
some of the other railways of thecountry. It has a magnificent 
gathering ground for traffic, and it is much to be regretted that 
it is not able to devote its time to the increase of that traffic, 
and less to the enlargement of its system, and to the struggle 
with its officials of any grade. The vast expenditure it is making 
‘must be a drag on it for long, and what is required by the 
company is a policy of rest as far as the construction of new 
branches is concerned. The Midland is a railway with a history 
to its credit; and with a devotion to the creation and develop- 
ment of new sources of traffic such as has been given to the 
extension of the system, it would soon become one of the most 
remunerative lines in the United Kingdom. 


AN UNFORTUNATE TOWN. 


Wuen the Dronfield Steel Works went across country to 
Workington, decline settled down on the abandoned little 
Derbyshire town, which is just at the gates of Sheffield. 
Property depreciated to an alarming extent, merchants lost 
customers who followed the works, and the latter state of Dron- 
field was decidedly worse than the first. This week further 
evidence has been afforded of the intimate connection between 
industry and prosperity in the steel rail trade. The Dronfield 
Brick and Tile Company, whose land and premises, with ma- 
chinery, cost nearly £10,000 in 1873, was sold for £499; 44 
cottages, built on freehold land, sold at £7 15s. each—a total of 
£341 for a property and plant which originally cost about £5000. 
Any one who likes to live in state as a squire, and do it cheaply, 
should try Dronfield for a baronial hall. ' 








ToRPEDO Boats For THE UNITED States Navy.—The Secretary 
of the Navy, on July 23rd, signed an advertisement inviting pro- 
posals for the construction of one first-class torpedo boat, complete, 
exclusive of torpedoes and their appendages, the vessel to be of 
the best and most modern design, to be constructed of steel of 
domestic manufacture, having a tensile strength of not less than 
60,000 lb. per square inch, and an elongation in 8in. of not less 
than 25 per cent., and to have the highest attainable speed. To- 
posals will be received until November Ist next. Premiums will be 
= or penalties exacted according as the speed of the vessel shall 

above or below 22 knots per hour. The cost of the vessel, ex- 
clusive of premiums, is limited to £18,000, 





WITH THE MECHANICAL ENGINEERS AT 
EDINBURGH AND DUNDEE. 


In one sense the meeting of the Mechanical Engineers 
at Edinburgh was very successful, namely, in that all the 
arrangements for excursions to places outside it were 
excellently planned. It may be asked, however, whether 
such meetings are intended to be of any value for other 
than pleasant social gatherings, for whether intended to 
be more than this or not, this is the part in which they 
most succeed, though many members do gain a little in 
their rambles through the works thrown wholly or in 
part open to their inspection. Generally, however, the 
time allowed is so short that the visitor is kept on the 
trot from the moment he enters to the moment he leaves, 
and has about as lively a time as a grain of wheat once 
it enters the first brake rolls of an automatic flour mill. 
If he does not follow the guides closely he loses all 
chance of getting answers to any questions, and if he 
takes his own course for quiet investigation, he finds that 
the time has gone before he has seen half the works. 
The guides remind one of a piece of bait in water filled 
fifth minnows. About a dozen heads of the advance 
minnows in a visiting party of about fifty to sixty 
manage to nibble at him with questions more or less 
relevant to things perhaps being mage, or perhaps 
things not dreamed of even by Jules Verne. Now 
and then one of the advance minnows gets displaced 
or goes away full of answers, but the greater 
number of the mechanical engineers’ party trot along in 
straggling order, explaining to each other, perhaps, the 
steam engine destiny of some paper or printing machine 
cylinders, For instance, a large party went to the Carron 
Ironworks on Wednesday by a special train, which 
arrived at about three o’clock, and returned at 4.40, and 
thus in two hours they were to see all they could of one 
of the most celebrated and oldest foundries in the world, 
with its own blast furnaces and extensive blast furnace 
plant, light foundries for moulding innumerable kinds of 
ranges, pots and pans, fire-pots for every country under 
sunny skies; heavy foundries for big cast iron pots, 
moulded without patterns, for dyers and chemical works; 
the heaviest rolls for mills of various kinds, and generally 
all castings, from the greatest weight down to the lightest 
and thinnest, and all of the cleanest. Besides these 
things are the many fitting shops for building up kitchen 
and other ranges, hot-water and greenhouse apparatus, 
stable work, small bridges, and many others, including 
pattern shops, smith shops, immense stores, ending with 
a shop devoted to torpedo i apparatus, con- 
structed partly with special machinery. All this is to 
be inspected in about two hours. 

It is somewhat remarkable to find that scarcely any 
moulding machinery is used at Carron—a foundry that 
keeps from 2000 to 3000 tons of castings on hand. The 
three-legged pots or skillets made in such immense num- 
bers are moulded by hand in four-part boxes, as shown by 
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Fig. 1 in the accompanying rough sketch, a top and a 
bottom, and a central part opening vertically, and 
kept in place by the lugs and pins of the upper 
and lower parts. For the larger sizes the boxes 
are not square, but more the shape of the pot 
itself. The pot is moulded with a pattern in halves 
and upside down, as in Fig. 1. The handles or loops A B, 
Fig. 2, are moulded by means of loose patterns, as shown 
in Fig. 3, the part A being shipped into a hole in the 
— of the pot, and the part A held by a wood peg W. 

hen the sides of the mould C C and top A, Fig. 1, are 
rammed up, and the pot top upwards, and before the 
central part of the mould, or core, and bottom part B, 
Fig. 1, are rammed up, the peg W, Fig. 3, is taken out, 
and then the part of the mould B, Fig. 1, is rammed up. 
The mould is then turned over, the top A taken off, and 
the sides C C taken away by separation along the joint J. 
The pattern being in halves is then easily taken off the 
central core attached to B. The legs L L? L?? of Fig. 2 
are made also by loose patterns, which are withdrawn 
before the part Bof the mould is made ; but in the larger 
sizes, the leg patterns are continued inwards, as shown in 
Fig. 4, and all are moved together by one lever outside 
the pattern‘and the stock-plate upon which it rests whilst 
a box is being rammed up round it. The handles, or sus- 
pending eyes, have to be made as described, because the 
inward joint flanges of the centre parts of the boxes C 
would prevent their being moulded at the mould joint. 
Numberless ingenious devices are to be seen in the works 
of this kind, and it is perhaps not so surprising that no 
moulding machinery is used when it is known that one 
man can mould complete from five to six 6-pint pots of 
this kind in an hour. The mode of operation in moulding 
these pots is no doubt familiar to many of our readers, 
but not to all, and comparatively few are aware that such 
work is all handwork. The patterns cost a good deal to 





keep up, and the plant generally is expensive in this 
respect, though probably not more so than machines with 
their patterns and boxes. The thin cast iron ovens and 
boilers, and many other such things, are moulded by hand 
though comparatively simple patterns and machines for 
the purpose, have been designed for other firms for the 
purpose. 

The Carron Company is devoting special attention to 
the production of rolls up to very large sizes and weights, 
and to other large castings. For this purpose the large 
foundry rebated to in our last was built. 

Immediately before the commencement of the meeting 
a strike occurred at the several oil works open for inspec- 
tion, and hence there were few visitors to these, as such 
works, when inoperative, do not offer much attraction. A 
party visited on the same day the floorcloth and linoleum 
works of Messrs. John Barry, Ostlere, and Co., at Kirk- 
caldy, and in the evening nearly all attended the conver- 
sazione ; many sitting patiently in a large hall, in which 
Sir W. Thomson gave a lecture on ship waves. In deal- 
ing with this subject, the lecturer excited general interest, 
through his facility of illustration by explanation, and 
remarkable flow of words. There was not, however, 
much that was in any way new, and the greater part of 
the experimental facts given were taken from the results 
of the canal and flyboat experiments of John Scott 
Russell, to whom the lecturer gave full credit, and of 
Froude and others. The relation between the length of 
waves and of ships, and the effect on speed of this relation, 
were dwelt upon, and the following table was given in 
connection with it. 


Table of Wave Lengths, 


Velocity of wave in Wave length 

knots per hour. in feet. 
6 aah teks eS 19°513 

7 eda 26°559 

8 xa 34°690 

9 “6 45-904 
10 ae 54-203 
ll a 65585 
12 ae 78052 
13 ad 91-602 
14 ae 106-238 
15 aii 121-956 
16 oe 138-760 
17 a0 156646 
18 “is 175618 
19 ax 196°672 
20 < 216°812 
22 me, 262343 
24 “ 4 312-209 
26 sere 366°412 
28 hae i 424-952 
30 ae 487 827 
35 ee 663 ‘987 
a a ea eet sea 

This effect is, of course, one which results from surface 


action. When, he said, the effect of the entrance or bow 
of a ship, and the effect of the run or stern were such as 
annulled, or partially annulled, one another’s influence in 
the wavesastern of theship,a favourable speed was obtained 
for the particular size of the ship. On the other hand, when 
the crest of a wave astern agreed with the crest of a 
wave in front, there was an unfavourable speed for that 
particular size of ship. In concluding his lecture he with 
diffidence, he said, offered onesuggestion. Inasmuchas wave 
resistance depended almost entirely on surface action, and 
inasmuch as fish swimming very close to the surface made 
little wave disturbance, it seemed to him that by giving 
a great deal of ship body below the water line, they 
might diminish the resistance very much. To swell ships 
out below the water line, instead of giving them vertical 
lines, would be a large addition to the displacement or of 
the burden-carrying power of the vessel, with little addi- 
tion to the wave disturbance and little addition to the 
disturbance made at high speeds. This, we need hardly 
tell naval architects, is quite old as a suggestion; and an 
excellent ship design of this kind for high speeds was 
made by Captain Lundborg, of Sweden, and illustrated 
in our impression for June 24th, 1881. The design was 
in every respect satisfactory, as it secured fine lines fore 
and aft, and a great height of metacentre above centre 
of gravity. Those interested in high-speed economical 
ships we may refer to the above-mentioned number of 
Tue ENGINEER, and we reproduce here simply one cross 
section and stern view of the lines of the proposed ship. 
Captain Lundborg was not able to do much in this coun- 
try with his design, but he will probably yet be listened to. 

On Thursday the whole day was devoted to an excur- 
sion to Dundee, by way of the newly completed Tay Viaduct, 
which was seen from above and from the river. The paper 
read by Mr. Kelsey gives the main facts and figures concern- 
ing the viaduct, and we shall reproduce it, but we need 
not publish the engravings, as in THE Eneinrer of May 
13th last we published two pages of engravings, which 
may be taken as supplementary to those given in vol. 
lii., pp. 329, 350, and 386, and vol. liv., 223. 
Nothing impressed the visitors so much as the fearfully 
inadequate character of the ironmongery or iron pipe piers 
of the old bridge. 

At Dundee several other works were open to the 
inspection of the members, including several jute works. 
Nothing could exceed the heartiness of the reception 
given by the Dundee committee and town, and the lunch 
was sumptuous—a fact which may be mentioned because 
we wish to take a corner sketch from the elaborate menu 
card that was placed on the tables. The annexed sketch 
is the sort of thing that is employed to represent jute 
or any other spinning industry. It is an artistic lie that, 
which with many cant phrases concerning industrial supre- 
macy, helps to gloss the drudgery side of manufacturing 
industry, and to prevent its being seen how much, 
as Ruskin says the world is, “machine-and-devil- 
driven.” Even Ruskin, with all his power of 
anathema, would have to quit one of these places, and 
admit that words would not do justice to the feelings 
to which the visit would give rise. Our readers are con- 
versant with such interiors, but their thoughts turn 
chiefly to the mechanical, and not to the labour points 
of view. The spinning sheds are large and light, 
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but the atmosphere is full of dust, and laden | 
beyond expression with the contending noise and | 


rattle with which the thousands of spindles of mad 


metallic demons scream till the air can carry not one | 


sound more. In this fiendish noise are hundreds of child- 


girls, girls, and women, all converted into the slaves of | 
iron machines, machines that go wrong if the little human | 


stokers. The piston-rods of these engines are packed 
with metallic packing of a very simple kind and perfectly 
| effective. It consisted of a few rings, as shown in the 
annexed sketch. The piston-rods are about 6in. diameter 
/and the rings are about lgin. wide and about }in. or 
sin. thick, and are cut before being turned and bored, so 
| that the circle is complete and true when they are put 
| together as shown. The holes, s s, are about jfyin. 
diameter, and a short spiral spring is inserted in each of 


them; they project only about ,j;in. when free, and are 
thus only under slight compression when the rings are 
pushed into their e in the stuffing-box. One of the 
sets now in use hes been in three years, and is still 
perfectly steam-tight. 

On Friday last, amongst other excursions, one was to the 
Edinburgh Waterworks, briefly described last week, and 
to paper mills—also briefly described in our last impres- 
sion. In the latter it was mentioned that the engine 
driving the beating-engines and other machinery is of 
600 indicated horse-power. It may be further mentioned 
that it is one of Messrs. Pollit and Wigzell’s hori- 
zontal tandem engines, with cylinders 22in. and 40in. 
diameter and 5ft. stroke. The speed of the engine is 
eighty revolutions per minute, so that the piston speed is 
800ft. per minute—an unusually high speed for such an 
engine, but it yorks remarkably smoothly and well. It 
was made for sixty revolutions, but pressure and speed 
brain and hand are not near upon as quick as lightning, | have both been increased. Power is taken off by means 
or as the revolving bits that are driven near to the limitsof | of two belts. One runs on the fly-wheel, 18ft. in diame- 
their steel strength. Children and girls, old yet young, | ter. It is 30in. in width, runs at 4523ft. per minute, and 
every one with trade, and commerce, and competition, and | transmits 400 indicated horse-power. The second belt 
hurry, responsibility, and care written upon their faces. runs on a pulley 13ft. in diameter, is 20in. wide, runs at 
Yet some are evidently proud of the ae with which | 3267ft. per minute, and transmits 200 indicated horse- 
in their little trained gangs they take possession of | power. The belts are about din. thick, and embrace about 
a big machine at a signal and empty its hundred spindles | 0°4 or less of the circumference of the smaller pulley. 
of the filled bobbins, and put on empty bobbins, and start | The formule commonly in use would give for these two 
it afresh. This work ought to be done almost automati- | belts respectively about 25in. and 36in. width, taking as 
cally. Butthe filled bobbin should dropoff the spindle from | high a working tension as 1601b. per inch width. Thus 
one end whilst a new one takes its place. This has not | the belts are either running under a very high tension or 
been done, but it will be, and one of the reasons for | the usual mode of estimating the stress on a belt is to 
employing these children will be removed. The ventila- | some extent in error. Many other works were visited, 
tion is, moreover, unsatisfactory. By means of better | but a visitor’s mental notes will not always bear repro- 
ventilators, such as erophors, the floating jute dust might | duction, 
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LUNDBORG’S SHIP SECTION 


be removed more effectually, and the air might also be 
moistened by an influx apparatus of the same kind. 

In the jute works of Messrs. Gilroy, Sons, and Co. 
about 2000 hands are employed, and in the Seafield 
works of Messrs. Thomson, Shepherd, and Co., devoted to 
the preparing, spinning, and dyeing of jute yarns and the 
weaving of these into carpets of various kinds, as well as 
sacking and horse-clothing, there are nearly 1100 hands 
employed. The total power, from four engines, is over 
1000 indicated horse-power. One of these engines, a 
double expansion tandem, built by Messrs. Carmichael 
and Co., of Dundee, and working at 300-horse power, is 
fitted up with Tate’s electric stop-motion. Two others 
are beam engines, compounded to drive one fiy-wheel, 
and working at 480-horse power. In the works of Mr. 
F. S. Sandeman, the machinery takes about 900 indicated 
horse-power, supplied by a pair of compound condensin 
Corliss engines on one crank shaft. A very elaborate se. | 
carefully-kept account of the coal and water used by 
these engines has been kept for about ten years. 
The coal consumed is a little over 2]b. per indi- 
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METALLIC PISTON ROD PACKING. 


cated horse-power, Green’s economisers being used, 
and the temperature at the foot of the chimney only 
a few yards from the economisers only about 260 deg. 
The quantity of water evaporated per pound of coal from 
the temperature at which it leaves the economisers is 
about 9 lb., the boilers being all of the Lancashire type 
with Galloway tubes, and mechanically stoked. It may 
be here mentioned that in the many works visited, where 


large power is consumed; almost all have meehanical 





| THREE-HINGED WROUGHT IRON ARCH AT 
CLEREMONT, IOWA, U.S.A. 
By J. H. CunnincHaM, Mem. Amer. Soc., C.E., Assoc. M.I.C.E. 


| In the autumn of 1880 the town of Cleremont, Iowa, 
advertised for tenders for the construction of a highway 
bridge, having a span of 200ft., and, in accordance with a 
common American custom, contractors were required to 
prepare their own designs, and to submit them to the 
town authorities along with their offers. The bids were 
opened, and in due course the contract was awarded to 
| Mr. Horace E. Horton, C.E., of Rochester, Minnesota, 
| who proposed to build a wrought iron arch, so as to take 
| advantage of the rocky banks of the stream, which were 
| admirably adapted for good abutments for such a struc- 
ture. The ironwork was made in the Milwaukee Bridge 
Works, with which the writer was then connected, and, 
with Mr. Horton’s permission, he is thus able to give the 
| following description of the bridge. 


| The roadway is carried between two wrought iron 
| braced arches, which are hinged at the centre or crown, 
| and also at the abutments. Wrought iron shoes, made of 
| plates and angles, rest on the masonry, and the ends of 
| the trusses bear on pins 44in. diameter, which are carried 
| in these shoes. The centre or crown joints are also formed 
| by pins on which the two halves of the arch bear. The 
| introduction of these hinges or joints into a braced 
|arch is a well-known method of securing simplicity 

in the stresses, and getting rid of temperature strains. 

In a structure of this kind the stresses caused by 
loads can be calculated as easily and accurately as in 

any common truss, and changes of temperature merely 
| alter the position of the crown without producing strains 

in the arched rib: The roof of the terminus of the Berlin 
| and Anhalt Railway in Berlin is a specimen of a three- 


| hinged arch. The main rafters are braced ribs 205ft. 


| span, and having 50ft. rise, hinged by pin joints, both at 
the springings and at the crown—see THE ENGINEER, 
12th November, 1880. Also roof of Alexander Plaz 
Station, Metropolitan Railway of Berlin—see THE 
Evyoiveer, Ist April, 1887. The Cleremont Bridge only 
differs from other structures of this type in the peculiar 
form given to the main ribs, which look more like Warren 


girders than arches. Two advantages aye obtained by 


adopting this somewhat unusual form. Ih the first place, 


| great lateral stiffness is secured; because it is possible to 





use better wind bracing than could be put in an ordinary 
arch. It will be’ seen from Figs. 2 and 3 that‘there’are 
complete top and bottom lateral systems, also‘ stron 
portal bracing, and these could hardly be so perfect if 
the ordinary form of arched rib was adhered to. Secondly, 
this ig age of truss admits of the use of very long 
panels. is ron my the whole construction, and at 
the same time tends to secure economy, both of material 
and labour in manufacturing. 

But although the trusses are of an unusual type, the 
way in which the arrangement of their parts and the 
details of their connections have been worked out by 
Mr. Horton is a good example of the American method 
of treating trusses of all kinds. Their skeleton form 
is shown by Figs 1 and 4, from which it will be 
seen that each truss is divided into five bays or panels 
40ft. long. Vertical ties and struts are introduced for 
convenience in arranging the details, but they are only 
subsidiary members, and not essential parts. The struts 
at the lower panel points merely stiffen the long portions 
of the top booms or chords, and the ties only carry part 
of the load of the floor to the upper panel points. By 
adopting these long panels the trusses are made to consist 
of comparatively few members, and none are introduced 
which are not abasbetely required or which cause ambi- 
guity in the stresses. These can therefore be easily and 
accurately calculated; and, as has been stated, are not 
affected by changes of temperature, a to the hinge 
joints introduced at the centre of the top chord and at the 
abutments. All the principal connections are made b 
pins, except two. The two sections of top chord on each 
side of the centre CO and D Q,* and ER and FT, Fig. 4, 
are rivetted together so as to form one piece from the top 
of the end post to the centre joint of the arch, but the 
diagonal braces are connected to these long chord sections 
by pins. Many American engineers endeavour to arrange 
their trusses somewhat in the way just described. They 
adopt long panels and a simple form of truss consisting of 
the fewest possible number of parts. They thus get rid 
of all uncertainty as to the stresses, and obtain great 
economy in material without sacrificing the strength or 
permanence of the structure. Further, by adopting the 
pin joint the work both of construction in the shop and 








MIDSHIP SECTION 


erection in the field is facilitated, and the stresses are 
made to act directly along the mean fibres of the various 
members. 

The stresses on the Cleremont trusses may be determined 
in various ways. The following method was used by the 
writer, to verify for his own satisfaction Mr. Horton’s 
calculations. The weight of the structure itself, or “dead 
load,” was assumed to be uniformly distributed and 
applied at the panel points in equal portions. The moving, 
or “live load,” was treated in the same way, but was sup- 
posed to move gradually along the bridge from left to 
right. The stresses caused by these loads acting separately 
were determined, and the values thus obtained were then 
added together, their algebraic sums being the maximum 
stresses. The method of calculation is essentially graphic, 
but the first step always is to find the end reactions, both 
vertical and horizontal, by taking moments round the 
abutments and central point. Having found these 
reactions for the fully distributed dead load, polygons 
(Fig. 5) were drawn, giving the stresses on the various 
members of the truss, and these stresses were then tabu- 
lated (Fig. 8, first lire). The maximum stresses in all 
those members which are most severely strained by a fully 
distributed load were then written down at once, for 


ms a+ll 

ete” “er 
These members are the top chord sections and end posts. 
To find the maximum stresses caused on the web 
members by the live load, the first step was to draw 
a set of polygons (Fig. 6), giving the stress which 
acts on every member of the truss when the proper 
panel load is applied at the panel point nearest 
to the abutment, that is, in this case, when the load 
BC is — at the top of the end post (Fig. 4). The 
stresses obtained from this set of polygons—Fig. 6— 
were written down on the second line of the table—Fig. 8 
—and may here be called for convenience “ unit stresses.” 
The maximum stress on most of the diagonal braces was 
easily obtained from these unit stresses by a process of 
multiplication. This may perhaps be more clearly 





* Figs. 4 to 7 are lettered according to Mr. Bow's method, “ Any linear 
rt of the truss, Fig. 4, of Any line of action of an e .te nal force applied 
it, is to be named from the two letters belonging to, the two spaces it 
Hien 5 and 7, wc prone the fre actif that pw Ne 
. 5, 6, 4m c force, actitig itt. ; 
ikave the exttomtition defined by the wna tera lattare” 
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THREE-HINGED IRON ARCH, CLAREMONT, IOWA. 


(For description sce page 136.) 
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explained by an example. Take, for instance, the brace | usually allowed in American railroad work. But 87} 1b. 
Q K—Fig. 4. The live load BC causes a stress of 1980 1b. | per superficial foot is an extremely heavy load for a 


on this member. This has been called the “ unit stress.” 


country road, and as it is not probable that the bridge 


The load LM will cause twice this stress, the load C D | will ever be fully covered with such a load, the estimated 
three times, and the load K L four times. Therefore, | maximum stresses are not likely to occur in reality, and 
when these loads are applied simultaneously, the stress | therefore it is judicious to adopt these higher limits. In 
along Q K will be the unit stress multiplied by | the best class of bridges tensile stresses are usually limited 
1+2+3+ 4 = 10, and it can be shown that this is the | to 10,000lb. per square inch, on members which are not 


maximum tensile stress which can act along this member. 


liable to shocks, and on which the stresses are not always 


The maximum stresses on the other web members except | so great as estimated. Such members are bottom chords 
T U were found by a similar process, the multipliers} and diagonal bars near the ends of trusses. Long bars 
being marked on the third line of the table—Fig. 8. The | liable to be suddenly strained are generally proportioned 
stress on T U could not be found by this process, because | so that the tension shall not exceed 60001b. to 8000 Ib. 
it fails to show how much of the shearing stress acts | per square inch, and in floor beam suspenders which are 
along UI. But by a slight change in the method, both | severely strained by every engine which goes across the 


these stresses were readily determined from data fur- 
nished by the set of polygons already yg a 5 
and 6. So far it has been assumed that the live loa 

were applied one after another, from left to right, and 
the effect of thus gradually increasing the load has been 


bridge the tension is limited to 4000 lb, per square inch. 
The limit of compression is generally determined by a 


is | formula of the form given above. A variety of numeri- 


cal constants are in use depending on the cross section of 
the strut, on whether the ends are fixed by rivets or bear 


considered. If, on the contrary, it 1s assumed that all | on pins, and on the kind of iron to be used in the work. 
the live loads are applied at their respective panel points | For the sake of comparison, and to give a graphic repre- 
and the effect of removing the end one is considered, | sentation to the eye, the safe compression stresses found 
there will be no difficulty in arriving at the stresses on | hy using Mr. Horton’s constants, also those found by 
T Uand UI. Accordingly, the stresses caused on these | ysing the following constants taken from the specification 


members by a fully distributed live load were found by 


multiplication from the values given by the polygons of 


oad stresses—Fig. 5—and then the stresses on M N 
and N O given by the polygons of Fig. 6, being equal to the 
increments caused by the load F G were subtracted from 
them, and results being the stresses on TU and U I 
when all the loads are applied except FG. It may be 
shown that these are the maximum values of stress in 
these two members. 

A little consideration was also required to find the 
stress in S J correctly. e maximum stress occurs in 
this member when all the loads on the left side, up to and 
including J K, are applied to the truss. The multiplier 


used to find from the “unit stress” the maximum stress 


brought on the diagonal R S by this combination of loads 
was 21, but this figure does not give a correct result if 
used to obtain the maximum stress on SJ. For the load 
J K brings a negative or tensile increment of stress on 
RK, and therefore also on RS, and it may be shown 


of a well-known railroad, 


37,800 | 6H 
—~ pe 4+ joo» 
1 + 7900 


have been plotted on a diagram—Fig. 9. Lines have also 
been drawn to represent the tensile stress per square inch 
allowed in this arch, and that generally permitted in rail- 
road work. A good deal of attention has been given to 
the proper proportioning of pins, and to ascertaining by 
experiments the proper form of head for eye bars. Care 
is taken to design both pin and eye so that fracture will 
take place in the body of the bar, and not in the head. 
To secure this the railroad specification already referred 


on the surface of the semi-intrados shall not exceed | 
8000 Ib. per square inch, and that the bending stress in | 
the extreme fibre shall not exceed 15,000 lb. per square | 





The cost of the work was as follows :— 
Tron, f.o.b., cars at Milwaukee, at 44 cents. Dols. £ ad, 
Ib. ae 


ES hn” ate rack ogy: pak Ah 757 2 6 
Timber, at 14:50dols. perm. ... ... ... 36400 7516 8 
oe. ll era Sra ee es, 
Labourers erecting at 1°75 dols. perday ... 274°34 = 67 3 1 


Foreman’s time, 5 dols. perday... ... ... 10000 2016 8 
Paint, spike, drayage, and personal expenses 118°12 2412 2 
Use of tools, general expenses ... ... ... 10712 22 6 4 


Total cost of work ... ... ... ... 484529 1009 8 8 
REE Sag URAC | 35471 73:17 it 
Price paid for the bridge, complete 5200°00 £1083 6 8 

In the foregoing statement of cost the dollar is taken 
as equivalent to‘ds. 2d. Bridge material, i.e. wrought 
ironwork, delivered on railway cars in Milwaukee or 
Chicago cost, at the time the work was executed, 4} cents 
at lb., or £21 per English ton. Immediately after the 

ridge was finished it was tested by spreading over the 
floor a large quantity of sand, and then six loads of 
3$ tons each were moved over the entire length of the 
bridge, two loads abreast, the six loads occupying only 
one quarter of the length of the span. While this load 
was being applied a curious thing was observed. When 
the load amounted to 106 tons, the deflection was 1jin.; 
but when the full load—which amounted to 1374 tons— 
had been placed on the floor, it was found that the deflec- 
tion was only gin. This discovery appeared startling at 
first sight, but was easily accounted for on reflecting that 
the first observation had been made early in the morning 
and the final one about mid-day. The increase of tem- 
en during the forenoon actually decreased the 

eflection, although the load on the bridge was being 
constantly increased. 

After all, it may be asked, “Is this arch really cheaper 
than an ordinary beam truss? Could not an ordinary 
beam truss have been made as strong as this arch, without 
using any more material?’ This question can be answered 
to some extent without very much labour by making a 











| rough estimate of the weight of a Warren truss. A 
to requires that in pins the shearing stress shall not | Warren truss having five panels 40ft. long and 30ft. deep, 
exceed 7000 lb. per square inch, that the bearing pressure | with intermediate suspenders and struts, is probably as 


_— as any other kind of truss. In a bridge consisting 
of two such trusses, the floor beams and lateral systems 
would be much the same as in the Cleremont arch, and 









































Fig. 8 
| Reactions. | Panel loads. 
Lines. Description of loading. Vertical. Horizontal. Vertical. Top. Bottom. 

MAD AB GH. HI. BC, CD. DE. EF, mam f wm | we Uf le LM. 
1 | Dead load, fully distributed, Fig.5.. .. .. ..| 81500 58333 58333, «81500 7000 7000 7000 7000 7000 7 7000 «| «= 7000 7000 
2 | Live lead, BC only, Fig.6 .. .. .. .. .. «. 12600 4666 4666 1400 14000 = — _ — _ — | -- = 
S | Mudiiglios.. .. 2. 22 20 00 oe oe 00 on -- — oa | _ _ -_ - _ -_ oni a a _ 
4 = Live load, fully distributed.. .. .. .. .. «. = a= — — 14000 14000 14000 | 14000 14000 14000 14000 14000 14000 
5 | Live load, incrementsfromFG.. .. .. .. .. _ _ -_ - _ = | in | vile aoe ne = ane as 
6 | Live load, maxima aN eee ae ee — _ - _ _ — | = a a wok = ae sits 
7 . Live and dead loads combined, maxima a eee =- — ~— _ amb ows = a — = a a _ 

Stresses. 
Description of loading. Top chord and end posts. Bottom chord. Diagonals, 
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. co. DQ. ER. | FT. GU. | MN. LP. 
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gs. | 1v. | wo! op.| Pa; ax. | KR. | RS | Bt. | TU. 





“Dead load, fully distributed, Fig. 5 
Live load, B C only, Fig. 6.. — 
ee ee ee 2 
Live load, fully distributed .. .. .. .. 2. «2 « _ 
Live load, incrementsfromFG .. .. .. .. .. «. -- 
es 
Live and dead loads combined, maxima 


seoseun| F 


448800 +53666 |+109666 +109666 +53666 +48800 See IU -16800 
+73200 +80500 +164500 +164500 +80500 +73200 See IU - 2800 |+58800 |+14: 
| | 


+24400 .+26833 (+ 54833/+ 54833'+26833 +24400 +46180 +14000 |+14000 + 46180 —18810 +24750 -14850 + 4950 + 4950 |-14850 +24750 - 18810 


| -j|- - |- — | 4620 |- 2800 }+ 28900) — + 400 - 1980 + 1980 - 1980 + 1980 - 1980 + 1980 — 
; 2 2 : i 2 2 - 6 16 2 - 3 6 10 15 21 28 2 
j;— — — | a - = — i, ee — = =s = _ - — -387620 
- - - - - -- _ — |- 462 — _ - -- - j= — + 400 





+44800 + 96980 —  - 5940 +11880 -19800 +20700 -41580 +55440 -33020 


3160 See RS,ST, &TU -14850 +34650 -56430 +80190 - 56830 





that the maximum stress on SJ is only 16 times the| inch. The relations between width of bar, diameter of | there would be the same number of pin connections. It 


“unit stress.” The maximum live load stresses having 
thus been found for every member, the last step was to 
add them to the dead load stresses and mark the results 
in the table—line 7, Fig. 8—and on the stress diagram— 
Fig. 4. 

it is always well to check calculations by independent 
methods. One or two sets of polygons were therefore 
drawn to verify the results obtained by the process just 
described. Fig. 7 is the set of polygons giving the com- 
bined live and dead load stresses when all the panel 
points are loaded with live load, except the top of the 
end post at FG, this being the arrangement of loads 
which causes the greatest stress in TU and UI. These 
stresses are distinguished in the diagram by heavier lines 
than the others. 

The dead load was estimated at 700 Ib. per lineal foot of 
bridge, and this was found to be practically correct, as 
about 80,000 lb. of iron and 25,000 B.M. of pine were used 
in the work. The live load was taken at 14001b. per 
lineal foot of bridge, or 874 1b. per superficial foot, the road- 
way being 16ft. wide. The panel length is 20ft., and the 
panel loads for each truss were therefore 7000 lb. dead, 
and 14,000 lb. live load. The material was proportioned 
as nearly as possible, so that the strains caused by these 
loads should not exceed a tension of 12,500 1b. per square 
inch in the tie bars nor a compression in the struts, which 

12,500 
was determined by the formula , 4 H*; H being the 
1800 


length of the strut in terms of its shortest side. The 
composition and dimensions finally selected for the several 
members as satisfying these conditions, as well as the 
requirements of construction, are marked on the stress 
diagram—Fig. 4—also their sectional areas, the stress per 
square inch of section, and the value of H. The dimensions 
of the lateral bracing and pins are also marked on the 
stress diagram. . : 

The limits of stress just given are greater than those 


| bar, and width of head are also specified. Pin joints pro- | 
| portioned in this way give satisfactory results and continue | 
| to be popular in America. 

Some of the details of the Cleremont trusses are shown, 
and do not require much explanation. It will be seen 
| that the members which have to resist tension only con- 
| sist of flat bars. The ends of those bars were forged in 
dies into large heads, which were then accurately bored 
to fit the pins. Those members which have to resist 
compression consist of rolled channel bars, connected by 
a lattice of light 2in. by jin. bars. Plates are used 
instead of lacing for a short distance at the ends of the 
posts, and in parts of the top chords lacing is only used on 
the lower side of the channels, and a plate is rivetted on 
the upper side. Re-enforcing plates are rivetted to the 
webs of the channels, to give proper bearing surface for 
the pins. The floor beams are rivetted plate and angle 
girders, and are placed transversely across the bridge at 
the panel points. They are rivetted to the vertical mem- 
| bers of the trusses. The floor consists of 3in. plank, and 
is carried on twelve pine stringers or joists, 4in. by 14in. 
deep, which rest on the transverse floor beams. All the 
iron members were completely finished in the shop, and 
only a few rivets had to be driven in the field to connect 
them together. The bill of field rivetting is as follows :— 

In the main trusses ... ... 56 rivets gin. diameter. 
»  vVerticalmembers ... ... 48 ,, in, > 
», floor beam connections... 216 ,, in, Ke 
i Esco tie Maes oop ae | op in. ” 





In the whole work ... ... ... 352 ,, 
The quantities of material were, finished weights :— 
Ib. 
| Wrought iron in floor beams ... ... ... ... «. 7212 
pe oe rivetted members... ... ... ... 65,282 
” $9 ee re 
Total wrought iron ... ... 80,760 





Pine plank, joists, &., 25,103 B.M. 


will not therefore be far wrong to assume that the whole 
difference in the weights of the material will be in the 


| trusses. A stress diagram, Fig. 10, has been made for 
' such a Warren truss, and sections have been taken for the 
| various members, giving as nearly as possible the same 


strength as in the arch. ’ 

On calculating the weights from these sections, neglect- 
ing bracing and small plates, which will be much the same 
in both, it will be found that there are 11,173 1b. more 
iron in the beam than in the arch. The quantities are— 
taking the sectional areas multiplied by the lengths of the 
various members :— 


In one truss of arch type ... ... ... ... 7035 inch-feet. 
ra pi the Warrentype ... ... 8711 0 
Excess of Warren over arch truss ... 1676 ,, 


1676 x 2 x 34]b, = 11,173 Ib. 


It may therefore be fairly assumed that the arch is 
12 per cent. lighter than any beam would be. At the 
rate current when the work was done, this is equivalent 
to a saving of 500 dols., or nearly £105. 

It therefore appears that the Cleremont arch is no mere 
eccentricity built merely to comply with a theory which 
may not be of any practical mag but while theory has 
been strictly adhered to in the design of this bridge, a 
structure has been produced which is both strong and 
cheap, and is likely to be quite satisfactory to those who 
regard such works from a commercial rather than from 
a mathematical point of view. 








Mr. Jouy, of the Barrow Shipbuilding Company, has 
obtained the prize offered by the United States Government for 
“an ponents battle-ship.” The sketch of this ship has been pub- 
lished, and it appears that at the load draught of water 8 per cent. 
of the total weight is given to fuel, 7.¢., tons, This has been 
accepted by the United States Government. The armour belt is 
6in, wider in this ship of 6300 tons than it is in the Aurora class 
of 5000 tons—it is 6ft. wide, 
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THE DREDGING OF THE LOWER ESTUARY OF 
THE CLYDE.! 


By CHARLES A, STEVENSON, B.Sc., F.R.S.E., Assoc, M. Inst. C.E. 


Clyde estuary.—From the year 1768 to the present time the 
river Clyde has been converted from a fordable stream into a 
maritime canal, capable of taking up to Glasgow in one tide vessels 
of 5000 tons, drawing 24ft. of water. This almost unique work has 
been accomplished chiefly since 1836 by dredging and widening the 
channel. It is, however, with the works and plant employed in | 
improving the lower estuary of the river, namely, the reach | 
between Port Glasgow and the sea, that the present paper deals, 
This portion of the river was placed under the jurisdiction of the 
Clyde Lighthouses Trustees in 1871; and in the following year they 
instructed their engineers, Messrs, D. and T. Stevenson, to make 
a survey of the estuary, and to report what works were necessary | 
for its improvement. eir report, recognising the importance and ! 





fFIC.2 
CROSS SECTION ON LINE A.B. 


because during the idle hours of dredging she can go away and 
discharge her cargo. 

Dredger.—Hull of dredger.—As shown in the longitudinal section, 
Fig. 3, one-sixteenth full size, the dredger has a single ladder 
working through a well amidships. The length over all is 164ft., 
breadth 30ft., depth 10ft., and draught of water 9ft. aft. She is 
clinker-built, except the well, which is carvel-built; the plating 
varies from #in. to ygin., and the frames are of angle-irons 3in. 
by 3in. by gin., spaced 2lin. apart. The floor beams are 134in. in 
depth, one to each frame; as are also the deck beams, which are 
of bulb iron, 6in. wide by 7in. deep. Elm fenders, 16in. deep by 
Zin. wide, extend round the vessel; and four keels of greenheart, 
12in. wide by 6in. deep, run along the bottom, T'wo sister keel- 
sons extend the whole length, and a main keelson runs fore and 
aft of the well. The vessel is divided into five water-tight 
compartments, with bulkheads gin. thick. The bunkers hold 
about 30 tons of coal. The bottom of the vessel up to the upper 





















difficulty of the subject, as there were weighty interests involved — 
including the navigation of the river to Glasgow and the other 
important harbours to which in its course it affords access, espe- 
cially those of Port Glasgow and Greenock—recommended a line of 
channel which would not interfere with any of these interests, and 
advised that the first work to be undertaken should be the removal 
of the foreshore of Garvel Point, with the view of easing the bends at 
this part of the navigation. The work was begun in 1873, and carried 
on with hired plant till 1880, when the Trustees resolved to push 
on more ex redlitiously, and for this purpose applied for borrowing 
powers to the extent of £80,000. The work authorised in 1880 was 
the same as that of 1872, so far as the line of channel was con- 
cerned, but with the more costly mode of improvement by dredging 
alone, instead of by low-water training-walls as originally recom- 
mended by Messrs. Stevenson, whose experience of similar works 
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ing the engine and buckets in the event of the buckets coming 
against a heavy boulder or anything which might cause a break- 
down. The spur and pinion wheels are interchangeable, so as to 
give the two speeds of ten and fifteen buckets per minute. The 
upper tumbler is five-sided, the body being of cast steel with steei 
shaft, and the journals working in brass bushes with cast iron 
covers. The five sides are covered with hard steel plates 24in. 
thick and solid at the angles, bolted on and secu with 2in. 
square rings shrunk on at the end. The lower tumbler is six-sided, 
having cheeks of cast iron 3in. thick with cast steel bars; the shaft 
is of wrought iron, with steel thimbles working in cast iron bushes. 

Buckets.—The dredger is provided with two sets of buckets, 
those for the hard stuff having only 7 cubic feet capacity, and 
those for the soft stuff 20 cubic feet; the smaller are discharged at 
the rate of ten per minute, and the larger at the rate of fifteen per 
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minute. After we” | trials of different forms, the buckets are now 
made as follows:—The backs are of cast steel, the quality of which 
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{ MAP OF THE CLYDE ESTUARY. 


turn of the bilge is plastered with Portland cement. The decks 
are of nay pine . thick. The main framing is constructed to 
carry the top tumbler at a height of 24}ft. above the deck. The 
framing and shears are of box form, measuring l4in. on each side, 


of 4}in. diameter are placed at both ends for shifting anchors. 
The accommodation consists of two cabins for master and engineer, 
and fourteen berths for crew. 

Engines.—The engines are compound surface-condensing, and 
work up to 350 indicated horse-power with 80lb. steam. The 


make 65 to 70 revolutions per minute. The condenser has brass 
tubes fin. diameter, giving 950 square feet of surface. The valves 
are worked by link motion, fitted with expansion gear on the high- 
| pressure cylinder ; there is a fly-wheel and governor. The starting 























and built of gin. plates and angle irons 3in. by 3in. by gin. Davits | 


cylinders are 23in. and 44in. diameter, with 30in. stroke, and | 


is of the very test importance. If a good quality is got, the 
buckets should never break. The mouths are of steel, 13in. wide 
and Ijin. thick at the peak. The bottoms are now being made of 
steel plate. The buckets are shaped somewhat conical, so as to 
discharge themselves more readily into the shoots, which are at a 
| slope of 60 deg. The pitch of the bucket chain is 36in. The links 

are of the best malleable scrap iron, bored out and finished at the 
| works, only the forgings being got from the manufacturer. The 
are bushed with double-shear steel. The pins are of forged steel, 
and can be welded a number of times. 

Ladder.—The ladder is 83ft. in length, formed of two plate 
girders 5ft. deep at the centre and 2ft. at the ends, very strongly 
braced diagonally and vertically. Its upper end is centred upon a 
strong forged iron shaft, which is fitted to the pedestal frame of the 
upper tumbler, The lower end is suspended by chain tackle from 
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which they had carried out at other places had satisfied them that 
the cost both of construction and of maintenance would thereby 
have been diminished, owing to the increased scouring power which 
would have attended the use of training walls, 

Scheme of improvement.—The scheme of improvement, as shown 
in the accompanying plan, Fig. 1, was to dredge a channel 18ft. 
in depth at low water, from the ‘Tail of the Bank” at the Albert 
Harbour, Greenock, up to Port Glasgow, hugging the shore the 
whole way; and in the centre of this channel to form a cut 5ft. 
deeper or 23ft. in depth at low water, and 200ft. in breadth, 
from the Albert Harbour to the entrance to the James Watt Dock 
immediately above Greenock. As shown in the transverse section, 
Fig 2, the 18ft. channel is 600ft. in breadth at low water, with 
slopes of 3 to 1, making its breadth at bottom 492ft. In 1881 
a plant wes obtained from Messrs. Simons and Co., of 

mfrew, which comprises one steam screw dredger costing 
£19,250, and three screw hopper-barges, costing in all £22,571. 
The employment of a fixed dredger was decided upon, in prefer- 
ence to hopper dredgers which themselves convey the dredged 
material to the place of deposit. This decision was arrived at from 
the experience already gained at the site of the dredging opera- 
tions, in the working both of the hopper-dredger Greenock, and 
also’ of the fixed dredger Greenore ; from which it was apparent 
that for this work it would be cheaper and more expeditious to 
adopt the fixed-dredger system. In certain cases, however, espe- 
cially where the cessation of dredging is imperative during a por- 
tion of the day—either to permit of traffic, or from the state of the 
tide interfering with dredging—the hopper dredger may be cheaper, 


1 Paper read by the Inst. Mech. Engineers at Edinburgh. 








DREDGER USED IN THE CLYDE ESTUARY. 


| gear is on the deck level; the clutches are arranged so as to 
engage and disengage the engines from the propeller and dredging 
machinery respectively. The piston-rods, connecting-rods, and 
cranks are of best selected scrap iron, and the bolts of Lowmoor 
iron. 

Boilers.—There are two circular multitubular boilers with hori- 
zontal iron tubes, working at 80 1b. steam pressure per square 
inch, and tested to 160 lb. Eachhas two furnaces with 1500 square 
feet of heating surface and 60 square feet of grate area. ‘They are 
connected by a cylindrical steam chest overhead, provided with 
valves so that either boiler can be used. The plating in contact 
with the fire is of Lowmoor iron, and the remainder of Stafford- 
shire ; the shell and ends are double-rivetted. 

Machinery.—There are two donkey engines arranged to draw 
from the bilge, wash the decks, and drive the two crab winches ; 
and an auxiliary engine in the engine-room, for driving the hoisting 
gear and stern crane, and turning the main gearing and buckets 
when doing repairs. A strong treble-power crab winch is placed 
at each end of the vessel, adapted for working straight on end or 
by side cutting at pleasure. The bow crab has three independent 
barrels driven either by the main engines or by the donkey, and 
having friction change gear for hauling in 10ft., 15ft., or 25ft. of 
mooring chain per minute. The stern crab also has three separate 
barrels. The two crabs work either separately or conjointly. 

Bucket geaving.—For driving the buckets the first motion wheels 
at the engine are grooved friction wheels, and the motion is con- 
veyed to the top tumbler by means of an upright shaft and bevel 
and spur gearing. In addition to the friction gearing, there is 

also a friction clutch, 7ft. diameter, which can be tightened or 
| slackened as r quired, and is used in ordinary working for reliev- 











the shears ; the upper sheaves stand on the shears, and the lower 
are fitted to a strong crosshead connected with the ladder by side- 
rods 6in. diameter. The lifting chain is 12in. diameter, and winds 
on a grooved barrel which is driven from the main engine through 
the friction change gear, whereby the lower end of the ladder is 
raised at the rate of 8ft. per minute. The winding barrel is under 
the control of a friction brake with compound lever for holding the 
ladder or lowering it as required. When the angle of the ladder is 
45 deg., the lips of the buckets are 41ft. below water level. 

Hopper barges.—The three barges are each 1534ft. in length, 
26ft. in breadth, and 13ft. in depth, with a draught of 11ft. 
aft when loaded. The hopper is 65ft. long, 20ft. wide at top, 
and 9ft. at bottom, having 2 capacity of 11,000 cubic feet, 
equivalent to 523 tons of dredged material. A box girder spans 
the hopper fore and aft for carrying the door chains, which 
are worked by winches; there are twelve doors, which are 
made of elm 7in. thick, and are weighted to prevent them from 
floating up and jamming the chains. There are two cabins for 
captain and engineer, and six berths for crew and firemen. The 
engines are inverted-cylinder compound surface-condensing, work- 
ing up to 250 indicated horse-power; the cylinders are 19in. and 
36in. diameter, with 24in. stroke. The condenser has 630 square 
feet of tube surface. The boilers are circular multitubular, with 
horizontal iron tubes, and like the engines are constructed for a 
working pressure of 80]b. per square inch. They have two fur- 


naces, and 1000 square feet of heating surface and 40 square feet 
of grate area. They were tested with cold water up to 160 1b. per 
oe inch. When loaded, the barges can steam at the rate of 
9 knots perhour. ; F eae : ; 
Results of working.—During one year’s working in soft stuff the 
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dredger removed 408,895 cubic yards at the rate of 212 cubic yards 
per engine hour, and at the cost of 2°54d. per cubic yard, including 
repairs, &c., and interest and depreciation at 10 per cent. Con- 
veying and depositing the stuff in Loch Long, seven miles distant, 
cost 2*47d. percubic yard. The total cost of dredging and deposit- 
ng was therefore 5°Old. per cubic yard. During four years’ 
working the average rate was 166 cubic yards per engine hour. 
In clay and sand the work for many days consecutively has been 
3500 tons per day of ten hours, or at the rate of 350 tons per hour ; 
but with careful manipulation 500 tons can be raised in fifty-one 
minutes easily, and this has once been accomplished in forty-five 
minutes. In dredging the ‘“‘ hard” of Garvei Point, however, 
which is a very stiff clay packed with boulders—presenting the 
most severe ordeal that a dredger could be put to—the work fell as 
low as 57 tons per hour, costing 18°03d. per cubic yard, or more 
than three times what ‘it cost to dredge the soft. Inthe present 
instance the dredger being specially designed for this heavy work 
has been performing it without any complete breakdown, although 
the engines have constantly to be stopped for lifting out the 
boulders which the buckets bring up, but which it is not safe to 
discharge into the barges. The repairs of buckets, links, pins, Xc., 
are executed in the trustees’ workshops at Port Glasgow, which are 
specially fitted up for this purpose, as well as for making gas to 
supply the lighted buoys, fog senale, engines, Xc.; all of these, as 
= as the channel itself, being under the jurisdiction of the 
rustees, 








SEWAGE UTILISATION WORKS, LEICESTER. 


Tue Corporation of Leicester is inviting tenders for the supply 
and erection of four independent rotative Woolf compound beam 
pumping engines, together with eight Lancashire steel boilers, and 
other machinery, tools, and plant in connection therewith, for the 
Beaumont Leys pumping station. The following is from the speci- 
fication by the borough surveyor, Mr. J. Gordon, M.1.C.E.:— 

The engines shall be independent rotative Woolf pound con- 





having covers at the top for the ready examination or withdrawal 
of the valves, The area of the waterway through the valve open- 
ings shall be such that the velocity of the water through them hall 
not exceed that of the rising mains when the whole of the engines 
are —— at eighteen revolutions perminute. The pump barrels, 
delivery valve chambers, and lower end of the condensers shall be 
provided and fitted with 6in. cast iron drain pi having planed 
flanges and the yb hes, together with the requisite gun 
metal fitted sluice valves, for the pu of draining off the same 
into the suction pipe channel to facilitate examination or repairs, 
Each pump shall be provided with two heavy cast iron girder 
supports to which they shall be carefully bedded upon planed and 
fitted seats, and secured by bolts. These girders to be firmly 
built into the masonry, and secured in their places by bolts fur- 
nished with anchor plates. 

The suction pipes shall be 36in. diameter, of the form shown, and 
cast with all necessary branches, bends and blank flanges. All the 
flanges shall be carefully and accurately faced, and when fitted 
together in their places shall be perfectly air-tight. Galvanised 
wrought iron strainers, with openings of not more than lin. wide, 
shall be fixed to the ends of the suction pipes. The delivery pipes 
between the air vessel and pumps shall be 26in. diameter, of the 
form shown and cast with necessary bends. All the flanges shall 
be carefully and accurately faced, and when fitted together in 
their places shall be perfectly air-tight. A 24in. sluice valve is to 
be fitted to each delivery pipe, so as to admit of each engine being 
worked independently. A cast iron air vessel shall be fitted to 
each rising main, immediately outside the building, cast in suitable 
lengths, which shall be jointed together by faced fla with 
drilled holes and turned bolts. Each vessel shall be provided with 
a manhole and cover, to admit of inspection. An automatic air- 
discharging apparatus shall be fixed to each air vessel, to maintain 
the normal level of the water. Seats shall be cast on the air 
vessel to receive the flanged branch pipes, which shall be of suffi- 
cient length to reach to the inside face of the walls of the building, 
to the end of which the gun-metal gauge glass cocks shall be 
properly fixed. The connecting pipes to the air charging pumps 
shall be provided, and fitted with gun-metal stop valves. The 








densing beam pumping engines, made according to the most 
modern and approved construction, arrangement, and design, care- 
fully fitted and finished to one set of gauges, so that any one part 
of any one engine shall be interchangeable, and a perfect working 
fit with the corresponding part in any of the four engines ; and all 
parts shall be finished bright which are usually so finished in first- 
class waterworks pumping engines by the best makers. The engines 
are to be employed in lifting and forcing sewage through a double 
line of pipes of 30in. diameter, 2980 yards in length, and delivering 
it into distribution tanks situated upon the sewage farm at Beau- 
mont Leys. The surface of the sewage in these tanks will be 
162°42ft. above the invert of the outfall sewer at the pump wells, 
and the working head upon the pumps, including friction, when 
the maximum quantity of 600,000 gallons per hour is being pumped 
by three engines through the two 30in. pipes will be about 173ft. 
The engines are to be designed for a working boiler pressure of 
80 1b. per square inch, and to permit of being worked to a varying 
speed of from eight to eighteen revolutions per minute. Each 
engine shall, as set forth in Clause 9, be capable of delivering into 
the distribution tanks at the sewage farm 200,000 gallons per hour 
when running at twelve revolutions per minute. 

The dimensions of the cylinders shall be as follows :— High-pres- 
sure, 28in. diameter by 6ft. stroke ; low-pressure, 46in. diameter 
by 8ft. 6in. stroke. The space between the liner and the cylinder 
casting proper shall be 2in., and form the steam jacket, which shall 
be connected to the boilers by steam and drain pipes and valves. 
The cylinder covers shall also be steam jacketted, and have loose false 
covers fitted over them, which shall be polished and finished bright 
allover. Each high and low-pressure cylinder shall have an effi- 
cient spring escape valve fixed to both its ends. The base plate for 
both the high and low-pressure cylinders of each engine shall be 
one massive casting with steam jacket spaces cast on the top side 
to form the bottom ends of the cylinders. They shall be planed 
and fitted on both sides—on the top side to receive and fix the 
cylinders, and on the bottom side to and fit the seats cast on 
the strong foundation girders which support them. These girder- 
shall be firmly and securely anchored into the foundations by holds 
ing-down bolts fitted with anchor plates. Both the cylinders of 
each engine shall be provided with copper indicator pipes and gear, 
so arranged and fitted with gun-metal cocks that. indicator cards 
may be taken from either end of the cylinders by manipulating the 
cocks, and without removing the indicator. Each engine shall be 
made with an equilibrium steam receiver intervening between the 
high and low-pressure cylinder formed in the base plate imme- 
diately underneath the valve ings, and co ted by means of 
copper pipes. 

The steam cylinder slide valves shall be of the double piston 
type, arranged in a cylindrical casing cast separately from the 
cylinder, through which the escaping steam passes. Two openings 
for examining the valves and seats, fitted with covers, shall be cast 
in the casings clear of the valve seats. Steam admitted into the 
high-pressure cylinder shall enter between the pistons of the valve, 
and exhaust at each end into the receiver. Steam will be admitted 
into the low-pressure cylinder in a similar manner, entering it 
between the pistons, and exhausting at each end. The cylinder 
ports shall be cast rectangular, and as short as possible, with 
inclined bars across the faces to prevent the packing rings of the 
valves from catching against the edges of the ports, and in order to 
avoid any tendency to grooving the valve packing. The openings 
of the ports shall extend two-thirds round the circumference of the 
valve in the ports of the low-pressure cylinder, but only half round 
in the ports of the high-pressure cylinder. The packing of the 
pistons shall consist of four broad cast iron rings cut at one side, 
and the joints covered by a plate fixed on the inside, as in the case 
of an ordinary steam cylinder piston. The high-pressure steam 
cylinders shall be fitted with expansion piston valves, designed and 
arranged to cut off the steam at any point from three-quarters to 
one-eighth of the stroke by means of hand gear, which can be 
worked whilst the engines are running, the working rate of expan- 
sion being clearly indicated by an automatic arrangement of 
pointers and scales, The low-pressure cylinders shall also be fitted 
with expansion piston valves, designed and arranged to allow of the 
cut-off being varied between 0°25 and 0°5, and the point of exhaust 
between 0°75 and 0°96 of the piston stroke, tae working rate being 
automatically indicated as in the case of the high-pressure cylin- 
ders. All regulation of speed shall be effected by manipulation of 
the expansion gear alone, full boiler pressure steam being always 
admitted to the high-pressure cylinders. 

The crank pins shall be of forged steel, turned and finished 
bright all over, forced into the cranks by hydraulic pressure, and 
rivetted over cold into the counter-sunks at the back of the cranks. 
The diameter and length of the pins shall be as 1 to 14, and pro- 
portioned so that the maximum working pressure shall not exceed 
500 lb. on the square inch. The main pump connecting-rods which 
form the connection between the beams and the pump crossheads 
shall be forked at both ends, at the top end to span the beam, and 
at the bottom end to clear the crank and its connecting-rod. They 
shall be made of B steel, ined, fitted, and finished 
bright, and must be swelled towards the centre of their length, and 
fitted at both ends with properly proportioned adjustable hard gun- 
metal bearings, straps, gibs, cotters, and lubricators. The main 
pump rods shali be of Bessemer steel. The main pumps shall be 
of the double-acting plunger type, and worked by means of con- 
necting-rods, one end of which is attached to the fly-wheel end of 
the beams, and the other to the pump crossheads. The pi 5 
shal] be 26%in. diameter, and have a stroke of 6ft.; they shall be 
cast of hard metal, and accurately turned and fitted. The suction 
and delivery valves shall be of the flap character, faced with 
leather, and the hinges bushed with gun-metal, fitted with india- 
rubber cushions, and the seats carefully planed and fitted similar 
to those used at the Chelsea pumping station, fixed in valve-boxes 














tion of the air vessels with the rising mains shall be by 
means of 30in. four-faced sluice valves. 

The condensers shall be of the multitubular surface condensing 
description, fixed on the suction side of the main pumps of each 
engine. The area of the cooling surface shall be sufficient to create 
and maintain a vacuum equal to 284in. of mercury with the 
barometer standing at 30in. when the temperature of the circulat- 
ing water is 60 deg. Fah. The condensers to consist of cast iron 
casings, resting on massive base plates, fitted with brass tubes 2in. 
in diameter, secured to the tube plates by screwed gun-metal 
bushes, through which the exhaust steam is intended to pass, Man- 
holes shall be provided for inspection, and inlet and outlet 
branches 26in. diameter shall be cast on the body of the condenser; 
the inlet side shall also be provided with a sluice valve and branch 
pipe to connect it to the 36in. suction main. The exhaust pipes 
from the cylinders to the condensers shall be as short and direct 
as possible. The end chambers of the condensers shall be provided 
with branches and end covers, as shown on the drawings. The air 
pumps shall be of the single-acting type, and worked direct from 
the lower end of the high-pressure cylinder piston-rods, to which 
they are to be attached by box couplings provided with cotters. 
The body of the pump shall be fixed to and form part of the con- 
denser casing, the covers shall be turned on the face and edges and 
finished bright, and the stuffing-boxes and glands shall be bushed 
with gun-metal. The barrel of the pump shall be of gun-metal, 
truly bored and carefully fixed. The bucket, foot and delivery 
valves shall also be of gun-metal, and be fitted with the best red 
‘* A” quality of india-rubber valves. The delivery pipe connecting 
the air pump with the hot wells shall be as direct and short as 
possible. The buckets shall be packed with gun-metal rings, 
properly turned and fitted into the grooves turned in the buckets. 
Openings, fitted with covers for giving access to all the valves and 
working parts, shall also be provided. The hot well, built up of 
cast iron plates, shall be the full length of the engine house, and 
have an overflow into the pump well, fitted with a faced flap valve. 
Cast iron girders shall be provided and built into the foundation 
walls to carry the tank. 

Each engine shall be fitted with a first-class pendulum governor, 
to come into action only when the engine exceeds its maximum 
speed, together with an efficient throttle valve, with all necessary 
rods and valve gear of steel, hardened and finished bright. Two ap- 
proved independentair-charging enginesand pumps, one toeach pair 
of engines, complete upon their own base plates, and supplied with 
steam direct from the main steam pipe by theirown connecting pipes 
and valves, shall be fixed in the most convenient positions with re- 
spect to the two air vessels, to which 7 to be connected by Pipe 
connections and gun-metal cocks. e fly-wheels shall each 
21ft. in diameter, and not less than 21 tons in weight, cast in eight 
segments. The beam shall be of the built wrought iron plate 
description, with a length between the extreme centres of 26ft. 6in., 
and a depth at the centre of 5ft. 4in. Each of the two double 
webs composing the beam shall consist of two complete slabs fin. 
thick, with a packing 4in. by lin. between and round the edges of 
the webs, and on each of the two outside faces, flanges are to be 
formed by similar plates 4in. by lin., all properly rivetted together. 
These flanges and packing plates shall pass completely round the 
beam, and shall be carefully blocked to the required form whilst 
hot, and have all joints solid welded. The edges of the plates 
shall be neatly and truly fitted, all holes for bolts and rivets shall 
be drilled, and all bolts turned. 

Boilers.—The contractor shall manufacture, provide, and fix, on 
the seating to be built by the Corporation, eight double-flued Lan- 
cashire steel boilers, 30ft. in length and 7ft. in diameter, and each 
fiue shall be fitted with seven conical cross tubes. The steel used 
in the construction of the boilers shall be of the class known as 
Bessemer mild steel, of such quality that a strip 2in. wide cut from 
any plate, lengthwise or crosswise, shall be capable of bearing a 
tensile strain of not less than 25 or more than 30 tons upon the 
square inch of sectional area, and the elongation of such a strip 
Sin. long, when subjected to the above strain, shall not be less than 
20 or more than 20 per cent. of its length; and further, that a 
strip l}in. wide, after being heated to a low cherry-red heat, and 
cooled in water at a temperature of 80 deg. Fah., shall be capable 
of being bent back cold without showing signs of fracture until the 
radius of the curve of the inner side of the strip shall not exceed 
one and a-half times the thickness of the steel. All angle irons and 
rivets shall be of steel of equal quality with the above. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. John Cran and Co. launched on the 3rd inst. a steel 
steam launch, the Florida, 60ft. by 11ft. 6in. by 7ft., for Mr. T. A. 
Walker, Westminster, for service at Buenos Ayres new harbour 
works. She is to be fitted by the builders with compound surface 
condensing engines of 80-horse power. 

On Friday, August 5th, Messrs. Edward Withy and Co. 
lannched from Middleton Shipyard, West Hartlepool, a steel 
screw steamer, built to the order of Messrs. Steel, Young, and 
Co., of London and West Hartlepool. This is the 147th vessel on 
the builders’ books, and the twenty-fifth they have built for the 
same owners. She is a handsome type of cargo vessel, 300ft. long, 
and of a large deadweight rs capacity, built on the cellular 
bottom and web frame system, dispensing with beams in the lower 
hold, and with large hatchways so arranged that she can carry 
torpedo boats, guns, machinery, boilers, and bulky cargo of the 
largest description. The vessel has a topgallant forecastle and 
long bridge-house extending to the fore side of the foremast, long 
raised quarterdeck, and short poop aft. The bulwarks, rails, 
decks, &c., are of iron. She will be fitted with four steam 
winches, one direct steam windlass, two donkey boilers, and steam 





steering gear, and will be rigged as a two-masted topsail schooner, 
The steamer has been built to Lloyd’s 100 Al class, ood under the 
personal superintendence of Mr, Steel. She will have triple 
expansion engines, with two single-ended boilers by the well-known 
firm of Messrs. Richardson and Sons, Hartlepool. It is inter- 
esting to note that the owners of this vessel were the first to adopt 
triple-expansion engines on the north-east coast, and so far back 
as 1880 they had the steel steamer Cyanus, built by Edward Withy 
and Co, On leaving the ways the vessel was christened Roddam 
by Mrs. W. Young, of London, 

On Saturday afternoon, August 6th, Messrs. C. 8. Swan and 
Hunter, Wallsend-on-Tyne, launched the Elingamite; the third 
steel screw steamer built for Messrs. Huddart, Parker, and Co., of 
Melbourne and Sydney. The following are the dimensions and 

jculars, viz.:—Length, 320ft.; breadth, 40ft. Qin.; depth, 
22ft. 3in., giving a cubic capacity of 4000 tons. © vessel has a 
long, full p, under which there will be a very handsome saloon 
the full width of the ship; la airy state-rooms, to accommodate 
110 first-class passengers, fitted and furnished with everything of 
the most modern description. Great care has been taken to pro- 
vide ample means for ventilation, In addition to the usual ven- 
tilation, a large tube runs fore and aft the full length, fitted with 
sliding ventilators, and so arranged that all hot and foul air can at 
once be carried away. The topgallant forecastle is arranged for 
the accommodation of over 100 second-class passengers, and every 
care has been taken for their comfort and convenience, In the 
saloon, state-rooms, officers’ rooms, corridors, and second-class 
ngers’ accommodation, the floors are all of encaustic tiles 
tted on the steel deck, and the exposed part of the main deck is 
of chequered plates, and the remaining decks are of selected teak. 
There is a deck-house at the fore end of poop to accommodate tho 
captain, with chart room and large smoking room, the latter being 
handsomely fitted with marble sides and encaustic tiled floor, A 
large deck-house aft contains the music room, fitted with piano, 
and covers the principal grand entrance to saloon. In addition to 
the usual oil lamps, the steamer will have a complete electric light 
installation. The electric light will be in every state-room forward 
and aft, on the side and on deck for discharging cargo, kc. To 
facilitate the rapid loading and discharging of the cargo there are 
five steam winches and four steam cargo whips for discharging 
from two hatches at the same time, steam being supplied from a 
donkey boiler of unusually large size, steam steering gear amid- 
ships, and direct-acting steam windlass, fitted with large warping 
drums. The vessel has a capacity of over 600 tons for water ballast 
in a cellular double bottom. The engines are on the triple expan- 
sion principle, and are built by the Wallsend Slipway and Engi- 
neering Company, Wallsend, and are capable of indicating about 
1800-horse power, and it is intended to propel the vessel fourteen 
knots an hour. The Elingamite will be classed 100 Al at Lloyd's 
and have a Board of Trade certificate for foreign-going passengers, 
and is placed on the Admiralty list of transports. This vesse] has 
also been selected by the Victorian Government to be fitted as an 
armed cruiser in time of war. The gun foundations are now being 
titted. She will carry two 36-pounder Armstrong guns on fore- 
castle and two on poop, together with several rapid-fire guns amid- 
ships. Two large steel lifeboats are fitted, and several boats have 
the most approved life-saving apparatus applied. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE accounts brought to Change this—Thursday—afternoon by 
the sheet iron makers were as gratifying as they have been at any 
time for a month past. The execution of orders for the galvanisers 
and for merchants is followed by other contracts without the least 
inconvenience being experienced through any shortness of work. 
Proprietors of sheet works are to be congratulated upon the excel- 
lent position which they occupy as concerning the state of the 
demand, though more money would certainly be very acceptable. 
The mills which are now standing in the district would be restarted 
if doubles were to touch £7 per ton, with prospect of that figure 
being maintained. But the owners of the idle plants must exer- 
cise still further patience, since the market price must increase by 
something like lds. per ton before this state of things is brought 
about. ubles this afternoon were quoted £6 5s., and trebles 
£7 2s. 6d. to £7 5s., both for galvanising descriptions. Singles 
are £6 to £6 2s. 6d. ; merchant doubles are generally 2s. 6d. per 
ton above galvanising sorts, namely, £6 7s. 6d., and the same 
remark applies to lattens, which were quoted £7 7s. 6d. for mer- 
chant pu 

Orders in the galvanised iron trade are irregularly distributed. 
Some firms are busy, while others are only moderately engaged. 
The reason for this lies chiefly in the prices which the respective 
firms are content to accept—terms vpon which some concerns are 
ne to do business being utterly refused by their neighbours. 

ndia is just now in the market with more freedom, and the lowness 
of stocks in the South American and colonial markets is assisting 
local makers. The capacity of production is still, however, in 
excess of demand, and there is plenty of only partially employed 
plant at the works. Prices are fairly maintained, and this week 
£10 2s. 6d. to £10 5s, is named on ’Change as the average for 

24 w.g. delivered Liverpool or equal ; the stronger price of spelter 

continues, 

The works of the Birkenhead Galvanising Company, in liqui- 
dation, have been purchased by Mr. Thos. Jones, one of the 

rtners in Messrs. Skidmore and Co., tube manufacturers, of 

Netherton, but it is not yet apparent what is the precise object of 
the purchase. It iscurrently believed that it points to the develop- 
ment of the galvanising trade by a local firm already engaged in 
the industry. 

tomo ys maintain their uniform £7 quotation, though the 
‘‘Mitre” brand, and perhaps one or two others, may be had at 
£6 15s.; while, on the Sior bned, Lord Ward's brand is £7 12s. 6d. 

r ton upon the open market. This difference in respect of his 

ordship’s iron is, however, a merchant's commission. It is in the 
second qualities that the marked bar firms are doing most busi- 
ness, and for which the figure is £6 per ton, and as to the ‘‘ Mitre” 
brand, again, £5 15s. The condition of the marked bar makers, 
though it must be described as quiet, is yet somewhat better than 
earlier in the year. 

Prices of unmarked finished iron are preserved fairly well as 
times go, makers declining to consent to further concessions in the 
face of a stronger raw material market. Merchant bars are £5 10s. 
to £6 per ton, ordinary qualities £5, and common £4 12s, 6d. to 
£4 15s. Hoops are without change, at £5 to £5 5s., and gas tube 
strip is £4 15s, per ton upwards. Some makers are trying the 
strip consumers for a little more money, but they are not generally 
successful, The demand for nail strip, however, is so good, that 
in this branch makers ought to legitimately command an increase 
in selling price. Hinge strip is — £6, but may occasionally 
be had in actual business at £5 15s, per ton. 

The demand for finished iron for local consumption is of good 
extent, and the bareness of stocks in buyers’ hands is sufficiently 
indicated by the communications which ironmasters continue to 
receive freely for deliveries. It is one of the strongest causes of 
congratulation to Staffordshire ironmasters, in considering the 
future of their industry, that we are in the midst of a great hard- 
ware manufacturing community, who must ever be demanding 
large supplies of iron and steel for working-up purposes. Steel is 
admitt * rapidly encroaching upon the domain, in this connec- 
tion, formerly occupied by iron, and the new metal is found to 
answer the needsof the hardware manufacturers very satisfactorily, 
but if the preference should extend, Staffordshire can easily main- 
tain her oe age A by the rolling of steel in merchant sections 
instead of iron. Sheets, bars, hoops, and strips, can as easily be 
supplied in the one form as in the other, oii 
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Steelmasters this (Thursday) afternoon reported no decline in 
the buoyancy which has of late characterised the demand. En- 
quiries and orders continue to arrive more rapidly than they can 
be executed. At some of the works production is being increased, 
and additional plant is contemplated in one or two directions. The 
recent authoritative pronouncement in favour of basic steel at the 
Institute of Naval Architects is regarded with much satisfaction 
here where the basic process is being worked. It is questioned, 
however, whether the declaration of Mr. James Riley, of the Steel 
Company of Scotland, that the system must be amalgamated with 
the open-hearth process to make it a complete success, will not 
prove to be in excess of the necessities of the case. Prices keep 
up well at, for basic material, bridge and tank plates, £6 15s. to 
£7; best boiler, £7 5s.; bars and angles, £6 5s.; channel steel, 
£6 5s. to £6 7s. 6d.; and blooms and billets, £5. Welsh Bessemer 
blooms are £4 10s., delivered here, and billets £4 10s. to £4 12s. 6d. 
Tin bars are £5, delivered, 

The pig iron trade is ney improved this week by reason of 
the better condition of things in Scotland and the North of 
England, Yet the effect is not very marked. Salesmen repre- 
senting Derbyshire and similar class houses are less disposed than 
ten days ago to accept terms offered by buyers. Purchasers, on 
their part, are not anxious that their offers should be accepted, 
and the extent of business doing is not large. There is a good deal 
of variation in prices, according to the position of the different 
makers’ order ks, Old customers are being allowed more 
favourable terms than are quoted in the open market. Derby- 
shires are this week 36s. 6d. to 37s. delivered to works; Northamp- 
tons, 35s. 9d. upwards; and Lincolnshires, 39s, 6d. to 40s. at 
stations. 

Imported hematite pigs maintain their price well in consequence 
of the large call which makers are experiencing from the steel 
trade. Some West Coast brands are advanced ls. this week. The 
figures are, however, too high to allow of very much business being 
done on these exchanges. Good Welsh hematites are quoted 
52s. 6d., and West Coast ditto 55s., delivered here, ,Some old cus- 
tomers are getting contracts accepted by Cumberland firms at 
53s. 6d. Offers for extended deliveries, i.¢., for a twelyemonth or 
so ahead, are being refused by sellers. 

Staffordshire pigs vey at about 29s. to 30s. for cinder sorts and 
50s. to 52s. 6d. for hot blast all mine. Messrs, A. Hickman and 
Son report that so satisfactory is the demand that last month they 
reduced their stocks by some 1000 tons. 

Pig iron makers are gratified at the termination of the strike on 
the Midland Railway. The pig firms in this district are largely 
dependent for their supplies of coke upon the Derbyshire ovens, and 
the minerals are conveyed over the Midland line. Consumers have 
no stocks whatever in hand, and have to rely upon the daily 
arrivals from Derbyshire. Numerous ironmasters at the close of 
last week reported that they should have to damp down their 
blast furnaces on Monday or Tuesday unless the traffic were 
resumed, Fortunately this necessity has been averted. 

Local manufactured iron masters note with satisfaction that, 
judged by the Government export returns for the past month just 
issued, several branches of the iron trade have been more active, 
and in one or two cases very satisfactory increases have taken 
jlace, so far as the quantity exported is concerned ; but prices 

eep very low, so that the value in proportion to the quantity 
turned out is small. Our total iron and steel exports in daly last 
increased, compared with July, 1886, by 51,063 tons, or 15 per cent. 
in quantity, and £281,784, or just over 14 per cent., in value. In 
railroad iron there is an increase of £117,510, or 28 per cent.; in 
cast and wrought of £10,269, or 3 per cent.; in unwrought steel of 
£81,304, and in tin-plates of £55,671, or 15 per cent. The details 
are as here :— 
Month of July. 
1886, 188 
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The Sandwell Park Colliery Company have made a_ profit 
upon the last year's operations of £10,983. The directors 
propose that a dividend of 5 per cent. per annum should be paid. 
A balance of £1687 will, after meeting various other claims, then 
be left. The directors remark that they have endeavoured to meet 
the fall in prices by the reduction of working expenses. The 
demand has been such as not to require the use of the new plant, 
but it is available for immediate operation when needed. 

A committee, numbering nearly fifty, including several local 
merchants and the president of the Chamber of C ce, has 
been just formed at Gloucester, to promote the pro improve- 
ment of the waterway between Gloucester and the Bristol Channel. 
The committee have resolved to recommend the Corporation to 
purchase the property of the Sharpness Docks and Gloucester 
and Birmingham Navigation Company, with a view to improve the 
canal and its approaches. It is understood that the Mayor will 
bring the matter before the Corporation in a week or two. 

The Midland Railway Carriage and Wagon Company have made 
a profit for the year of £13,078. A balance of £17 is brought 
forward from last year, and the directors propose to pay a 4 per 
cent. dividend on the ordinary shares and the 6 per cent. quolee - 
ence dividend ; £5000 is set aside for depreciation of wagons and 
£512 for depreciation of plant and machinery. The directors con- 
sider the report satisfactory, bearing in mind the state of trade. 

The balance-sheet of the Birmingham and Midland Tramways 
for the rome nad shows a profit of £5730. It is proposed to pay an 
interim dividend at 3 per cent. for the first half-year. The traffic 
receipts, which were £12,592 for the previous year, have amounted 
to £18,271 for the year just closed. is increase is satisfactory, 
but the net result is disappointing. The directors do not recom- 
mend a dividend for the current half-year. 

The introduction of steam trams into the narrow thoroughfares 
of Birmingham is just now causing an outcry on the score of the 
dangers attending their running. Three young children have just 
been killed on the steam lines within the short space of ten days. 
Many consultations by the Town Council] have taken place with a 
view to minimise the danger, and it is but a short time since 
various protective measures were agreed to on the report 
of the special committee of the Council who had conducted an 
investigation, But at present no remedial treatment seems to be 
altogether effectual. hen the cable tramways now being laid 
down have been tried, pe the steam tramway routes will be 

y 





curtailed. There is certainly a feeling in Birmingham in that 
direction. It is somewhat singular that the loss of life which 
seems almost inseparable from steam tram lines in England does 
not seem to occur so frequently in the United States. 

The South Staffordshire and Birmingham District Tramways 
Company are asking for the issue of extra debentures to the 
extent of £32,000 or £33,000, for the purposes first of paying the 
contractors for the making of the line, and secondly for the 
development of the new system of goods carriage which was 
described in THE ENGINEER last week. The shareholders have 
held a special meeting, and have agreed to the issue. 

The reorganisation of the ironworkers of South Staffordshire is 


benefits of the Joint Stock Companies Acts, by converting their 
business into a private and limited liability company, with a capital 
of £120,000 in £10 shares, No shares are offered to the public. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—In the iron market prices generally wr J very 
steady—in fact, pig iron makers in some instances are holding for 
figures slightly above those they have been willing to take recently, 
but the actual trade doing is still very slow. There is an absence of 
buyers of any weight in the market, and the immediate future holds 
out no prospect of any materially increased volume of trade coming 
forward. For the present, in common pig iron local and district 
makers are pretty well sold, and this causes them to be indifferent 
about p sales, whilst in hematites the continued activity in 
the large pn mt centres enables makers to be practically in- 
dependent of this comparatively limited market. Finished iron 
makers, so far as hoops and sheets are concerned, are in a rather 
better position than they were, but any real advance upon late 
prices is scarcely obtainable, whilst bars continued only in poor 
demand, and, if anything, are weak. 

The Manchester iron market on Tuesday was only moderately 
attended, and business was again very quiet. For pig iron there 
was only a very small inquiry, but prices generally were firm, and 
for delivery equal to Manchester Lancashire makers held to 
38s. 6d. to 39s, 6d., with Lincolnshire brands not quoted under 
36s. 6d. to 37s. 6d., less 24, for forge and foundry qualities, which 
is 6d. above what one or two Lincolnshire houses were willing to 
take last week. At these figures, however, there is very little 
buying going on, and at the prices which local makers are asking 
their sales are practically contined to occasional very small parcels, 
which they are able to place with regular customers whose works 
lie in the immediate neighbourhood of the furnaces. For outside 
brands offering in this market quotations remain steady at the 
rates ruling last week. For good named foundry brands of 
Middlesbrough, delivered equal to Manchester, the average figure 
is about 43s. 4d. net cash, and in most cases the leading makers 
are not disposed to entertain offers at anything under this figure. 
There are, however, sellers who, in special cases, would take 3d. 
to 6d. per ton less, and in Scotch iron there is some underselling 
against makers’ quoted prices. Hematites still meet with only 
a very limited demand in this market, but quotations remain firm 
on the basis of 52s. 6d. to 53s., less 24, for good No. 3 foundry 
qualities delivered into the Manchester district. 

In the finished iron trade makers of hoops and sheets are pretty 
full of orders, and there is a fair business still coming forward, with 
prices generally firm at £5 5s. for hoops and £6 5s. to £6 10s. for 
sheets delivered into the Manchester district ; but bar iron still 
meets with only a slow sale, and at £4 17s. 6d. as the quoted basis 
for ordinary qualities delivered into the Manchester district, prices 
can scarcely be said to be firm in all cases. 

‘I continue to hear reports of a fair amount of inquiry stirring 
amongst engineers, and in most cases works are moderately well 
employed. There is, however, still that general keenness of com- 
petition for any new work coming out, which is only too sure an 
indication that engineering concerns, taking them al] through, are 
anything but full of work, and excessively low cut prices continue 
the general complaint. 

The dispute in the Bolton engineering trade continues to be 
stubbornly contested on both sides, Strenuous efforts are, how- 
ever, being made in independent quarters to provide some means 
by which an amicable settlement may be arrived at, and this pro- 
tracted and disastrous struggle brought to an end. Whether 
these efforts will prove successful remains to be seen. The 
Employers’ Association has already sent in a sealed reply to the 

—— which have been put forward, but the men are holding 
0 their decision until after a great mass meeting of trades 
unionists, which is to be held at Bolton on Saturday. So far the 
strike committee has been so liberally supplied with funds, their 
balance in hand having gone on increasing week after week, that 
they are naturally encouraged to hold out, and seem to be indif- 
ferent about entering into arbitration except on their own terms. 

With the increasing use of extremely long wire cables, not only 
for tram and other cars, but for general hauling and winding pur- 
poses, it has become an essential that such cables should be manu- 
factured throughout their entire length without splicing, and that 
a much larger number of strands should be introduced than was 
thought necessary in the old-fashioned cables. To meet these 
requirements various improvements in cable manufacturing 
machines have been introduced, and I have had an opportunity of 
inspecting one of the latest developments of inventive ingenuity in 
this direction. This is a Canadian invention, and is termed a 
patent a wire-cable making machine, and the first machine 
constructed, and which is to be shipped to Canada, has been 
exhibited in action during the past wae at the works of Messrs. 
Thos. Barrowclough and Co., Manchester, by whom it has been 
made. This machine carries forty-two bobbins of wire 11} b.w. 
gauge, and makes in one operation a seven-strand cable, 3in. cir- 
cumference, and without any splice, whatever the length or weight 
that may be required. The construction of this machine may be 
briefly described as follows:—The driving is communicated from 
a headstock by means of spur gearing to a hollow central 
steel tube, 17ft. 6in. long and Gin. external diameter, with 
a hole through 2in. in diameter. This steel shaft runs the 
entire length of the machine to the lay plate, nnd carries 
the whole of the stranding mechanism, and it is made hollow to 
allow of the central core for the cable ing along the inside. By 
means of a sun-and-planet motion, the centre wheel of which is 
fixed to the steel tube, motion is conveyed to six bobbins, which 
carry the six central wires for the six strands, and these bobbins 
are carried by themselves on a separate ring. Then follow three 
other rings, also placed on the central tube. Between the first and 
second rings revolve three stranding apparatus, and between the 
second and third rings three other stranding apparatus, all these six 
stranding ——- being driven by means of spur gearing fixed 
to the central steel tube, and motions are introduced for lengthen- 
ing or shortening the lay of the wires in the strands. Each stranding 
apparatus is furnished with special guide rollers for the wire, which 
can be set at any angle so as to adapt themselves to any size of wire 
that is being = e six strands pass through dies, so as to ensure 
perfect rotundity, thence over guide rollers and through the head 
of the machine. This head carries the front end of the steel tube 
and revolves on anti-friction rollers. One of the rings of the machine 
also revolves on anti-friction rollers under the machine, which serve 
tocarry a large proportion of the weight ofthe body of the machine, 
and thus relieve the two ends of the large steel tube. After passing 
through the lay plate, the six strandsenter aset of dies, up the centre 
of which passes the core, and are thus formed into a cable. These dies 
are of special construction; the pressure on them is made elastic by 
means of springs, and the die can be set nearer to or farther from 
the lay plate according to the diameter of the cable that is being 
made. ‘The finished cable passes five or six times round a draw 
drum, 5ft. diameter, which is driven by gearing, the motion being 
given by a long horizontal shaft running underneath the machine. 
After leaving the draw drum the cable passes between two com- 
stage rollers, called in the ;trade jockey rollers, which serve to 
keep the cable tight during its passage round the draw drum. An 





proceeding smoothly. Meetings have been held during the week, 
at which the necessity of combination has been insisted upon. 
The men have passed resolutions affirming the necessity of forming 
branches of the Associated Iron and Steel Workers at all the works, 
and at the same time of supporting the Board of Conciliation and 
Arbitration, which is languishing for want of funds, as was pointed 
out a week ago. 

The merchant firm of John Shaw and Sons, of Wolver- 
hampton and Calcutta, have just availed themselves of the 





ng’ arrangement is attached to the delivery end of the 
machine which, working by friction on the edge of the cable as it 
is being delivered, automatically records the exact length as it is 
being made. After passing through the jockey rollers, the cable 
is wound into coils by means of a reeling or winding-on ——- 
driven by the machine and worked by means of compound gearing, 


so as to allow very large coils to be made. The machine is con- 
structed in such a manner that it can be reversed in all its motions, 
and also that it can make not. only the ordinary cable, but, if 
required, Lang’s patent rope, the special feature of which 





is that the lay of the strands and the - of the cable 
are in the same direction. The operation of the machine will 
be sufficiently well understood from the above description, and it 
will be seen that a special feature is that the machine two dis- 
tinct and simultaneous motions—the six-stranding apparatus 
revolving with the central tube, while each of the six stranding appa- 
ratus has an independent revolving motion of its own in order to 
form its own strand. I may add that the machine is capable of 
making ropes in which the strands are composed of any number of 
wires not exceeding nineteen. 

Except that there is a little more inquiry here and there with the 
view of getting in winter stocks at the present low rates, and which 
may be taken as an indication that the worst period of the summer 
season has been got through, there is really no change to report in 
the conditior. of the coal trade of this district. Three and a-half 
to four days a week remains the average working time at the col- 
lieries, with all descriptions of round coa) bad to sell, and stocks 
accumulating. The present small production of engine fuel moves 
off fairly well. ‘To etfect clearance sales, prices are cut very low, 
but the current market rates are unchanged, and at the pit mouth 
average 8s. to 8s. 6d. for best coals, 6s. 6d. to 7s. seconds, 5s. to 
5s. 6d. common coals, 4s. 6d. up to 5s. burgy, 3s. 6d. up to 4s, best 
slack, and 2s, 6d. to 3s. per ton common sorts. Some of the col- 
lieries are doing a very fair shipping trade, but the activity is not 
at all general, and prices are cut very low, ranging from 6s. 3d. to 
7s. per ton for steam coal delivered at the high-level, Liverpool, or 
the Garston Docks. 

Barrow.—The trade doing in hematite pig iron is still very brisk, 
although the sales are not so numerous or so heavy as the demand 
would seem to justify. The position of makers is that they are 
well sold forward and have not at the moment much iron to sell. 
The position is somewhat aggravated by the fact that in some parts 
of the district makers are being compelled to stop occasionally 
owing to the scarcity of water. In some cases the furnaces are 
damped down for the week end. ‘This is having the effect of 
reducing the output of pig iron very materially, and as stocks 
generally have been reduced all round, it is impossible for makers 
to keep up to their delivery engagements, where such have been 
made as to require prompt attention. Prices are steady and firm 
at 45s. 6d. per ton net f.o.b. for Bessemer qualities of iron in 
mixed numbers, and 44s. 6d. for No. 3 forge and foundry iron 
net, with 43s. 6d. for No. 3 forge and foundry iron. The delivery 
of pig iron to America is not nearly so large as it was a 
season or two ago, and in all probability no improvement will be 
established so long as the protective tariffs are maintained ; but 
America is a very good customer for steel in its various forms, and 
rails are especially a brisk business ; that is to say, there is a ver 
full demand for all qualities of rails for America, mieten f 
colonial, general foreign, and home users. Makers are more 
heavily sold forward than they have been for years, and it is ex- 
eerie | they will find employment on the work already in hand for 
fully twelve months to come. There is a fair business in other 
descriptions of steel, and the mills are very regularly employed. 
Plates, bars, angles, billets, and general merchant steel, is in fair 
demand, and it is anticipated that orders will soon be placed 
which will bring about considerable activity at the mills which 
have been recently put down for the production of shipbuilding 
material. The shipbuilding trade is still quiet, though the 
signs of better times are every week more hopeful. There are a 
few good inquiries pending, and it is anticipated confidently they 
will be placed in this district. No change can be noted in the 
finished iron trade. Orders are very slow in coming to hand—ir.- 
deed, it is anticipated that the changes effected in the development 
of the steel trade for many purposes for which finished iron was 
previously used is likely at an early date to almost put an end to 
the finished iron industry in this district. The iron ore trade is 
steady, and a large tonnage has recently changed hands for forward 
delivery. The value of iron ore is steady at from 8s. 6d. to 11s. 6d. 
per ton net at mines. The coal and coke trades are steady, and 
there is a heavy consumption for manufacturing purposes. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

SHEFFIELD was not so seriously affected by the railway strike as 
other centres; but there was no little inconvenience caused by the 
rupture. Out of a staff of 152 men 146 ceased work. Assistance 
was given by the North-Eastern Railway Company, who sent fully- 
manned engines from York. Saturday was a bad day for the 
company. For passenger traffic August is the heaviest month of 
the year, and Saturday is the heaviest day of the month. The 
energy of the officials was taxed to the uttermost, and it must be 
admitted that in the crisis the company were admirably served by 
their staff. Despite every exertion, however, delays were inevit- 
able. On Sunday the accumulated goods trains were dealt with, the 
yard cleared, and distribution commenced in the town. On Monday 
the special excursion traffic was entirely managed by the Midland 
officials, with the exception of one train to Bridlington, which was 
undertaken by the North-Eastern, but the company state that they 
could have run it, as they had an engine in the yard. On Monday 
intimation was given that the places ot the former men had becn 
filled up, and that if they desired to re-enter the company’s ser- 
vice, they would have to break up their homes and leave Sheffield 
for some other part of the system. The men kept remarkably 
firm, in spite of other places breaking down. Not one of the 
firemen employed at the Sheffield depdt remained at work. 
Public feelmg was considerably divided. It was freely stated 
that the men were entitled to be paid full time if they 
were at the company’s call and restricted from engaging 
in any other occupation. This point was freely admittea. 
On the other hand, no sympathy whatever was felt for those 
engine drivers and firemen who had damped down the fires and 
left their engines on sidings far away from home. These men are 
not likely to be taken on again. ‘Ihe general public agree with 
the officials that these men ought to have completed their journeys 
and returned the engines into the sheds, That the company would 
win in any struggle with the men was a foregone conclusion, and 
the strike was not three days old before there was news of capitu- 
lations. It will be interesting to note, when the official return is 
issued, how far the public have been affected by fear of inexperi- 
enced drivers, and have taken other lines than the Midland when 
they possibly could. The meeting of the Midland shareholders on 
Friday will be waited with, much interest. 

There is a little more comfort in the Board of Trade returns for 
July. The iron and steel exports for the month amounted to 
£2,176,168, against £1,894,384 and £1,880,691 for the correspond- 
ing months of 1886 and 1885. For the seven completed months 
the values were—1887, 4£14,153,421; 1886, £12,812,989; 1885, 
£12,750,200. In iron the increasing markets are Germany, 
Holland, Belgium, and Italy; the markets showing a decrease 
being Russia, France, the United States, and British North America. 
Steel rails have been exported during the month to the value of 
£386,835, against £318, 42 for July ot 1886. The United States have 
taken £124,086, against £24,503. This is the largest increase, 
and the largest decrease is shown by British North America, the 
demand from that market having fallen from £103,578 to £55,245. 
Steel—unwrought—again shows an immense advance—£18U,865 
against £99,561 ; for the seven months, £1,303,300 against £703,859 
for the first seven months of 1886. ‘he United States is the chief 
improving market. Hardware and cutlery have slightly declined 
—£233,283 last month, against £236,537 for July, 1886. 

Rain still keeps off, though sorely needed. I have been travel- 
ling over some 200 miles of country in the Midlands during the 
last week, and never, in a quarter of a hee Ny experience, has 
the severity of the drought been more marked. The neighbour- 
ing county of Derby seems to be suffering as generally as any 

In the rural districts the water has to be carted distances 
of five and six miles, In some localities the water is turned off 
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three days a week ; elsewhere the reservoirs are dry, and water 
is now a commodity which is being hawked about in barrels, and 
sold at so much a pitcherful from door to door, The sanitary 
inspectors and surveyors of the High Peak state that the scarcity 
of water has not as yet seriously affected the health of the people. 
The Water Bill of the Sheffield Corporation has now received the 
Royal assent and become an Act. An account of the negotiations 
between the water committee of the Corporation and the Water 
Company was submitted to the Town Council on the 10th inst. It 
appears that a originally suggested by the committee to be 
offered was £1,500,000 ; the price now agreed to is nearer £2, 200,000. 
The figure is regarded as high, but the Corporation were 
determined to purchase, and when a thing is wanted “very badly ” 
the seller usually gets a stiff price. The Sheffield water supply is 
of excellent quality and very abundant; during these severe 
droughts the great reserve of many million gallons has been un- 
tapped, and constant supply given night and day. 
© new Master Cutler (Mr. James Dixon, of Tylecote, Ran- 
moor) is the grand of the founder of Cornish-p! (Messrs. 
James Dixon and Sons, silversmiths and electro-platers). Mr. 
James Dixon, of Page Hall, had a happy thought, which led to the 
great industrial establishment which is now known the world over. 
In Hunter's “ Hallamshire” it is stated that, when connected in 
business with Messrs. Younge, he one day said to Mr. Younge, 
Jun.,—‘‘Mr. John, I have a thought in my mind that will 
make my fortune.” This was the manufacture in Britannia 
metal of the same articles which had as yet been produced 
only in silver and silver plate. Articles hitherto made of 
brittle crockery were soon generally superseded by a metal 
article more enduring, and therefore less costly in the end. 
Afterwards nickel or German silver was extensively used at these 
works. Mr. James Dixon began in Silver-street first, from which 
he removed to a where he took into partnership with 
him his three sons—Mr. Frederick Dixon, Mr. James Willis 
Dixon, and Mr. H. I. Dixon—and the late Mr. Fawcett. Of the 
three sons there remains now only Mr. H. I. Dixon, the father 
of the now Master Cutler. Britannia metal was largely super- 
seded by electro-plate. Then the firm e upon the pro- 
duction of silver and plated goods, powder flasks, and shot 
pouches ; and on breech-loaders coming in, they promptly under- 
took the making of cartridge cases and other specialities con- 
nected with breech-loading. There is no more honourable firm 
anywhere than Messrs. James Dixon and Sons, and the election 
of Mr. Dixon to the head of this great and ancient corporation 
is an event which is locally regarded with interest and pleasure. 











THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE statistics of the Ironmasters’ Association for the month of 
July, which were issued on the 3rd inst., had a depressing effect 
on the Cleveland iron trade. In view of small yen. By and 
diminished consumption at the local works, a decrease in stocks 
could scarcely have been expected ; but no one anticipated so 
an increase. At the market held at Middlesbrough on Tuesday 
last, the feeling improved to some extent, on the circulation of a 
report from Glasgow that some good orders had been received from 
America. The t of busi tr ted was small, but prices 
were firmer, most merchants asking 34s. 44d. per ton for prompt 
delivery of No. 3g.m.b. Foundry iron continues scarce, but it is 
just the reverse with t to forge iron. The increase in the 
stocks being mainly of that quality, the price thereof is weak, and 
sales are reported at as low a price as 32s. 3d. per ton. 

Stevenson, Jaques, and Co.’s current quotations:—‘‘ Acklam 
hematite,” (mixed nos.), 45s. per ton; ‘*Acklam Yorkshire,” 
(Cleveland) No. 3, 35s. per ton; ‘‘ Acklam basic,” 36s. per ton; 
refined iron, 48s. to 63s. per ton, net cash at furnaces. 

Holders of warrants are quoting 34s. 4d. per ton, but buyers are 
not at present willing te give more than 34s, 2d., and no business 
is proceeding. 

t is a satisfactory sign that the stock in Messrs. Connal and 
Co.’s Middlesbrough store is steadily decreasing. On Monday last 
the quantity held was 334,486 tons, being a reduction of 220 tons 
for the week. The decrease during July was 1846 tons. 

Shipments of pig iron are falling below what was expected for 
the month of August, only 18,216 tons having been so far exported, 
as against 20,400 tons in the corresponding portion of July, and 
even that figure was below the average. 

The finished iron trade continues exceedingly dull. Makers 
offer ship plates and common bars at £4 10s. per ton and angles 
at £4 5s., all free on trucks at their works; but they are not 
indisposed to make concessions on these prices whenever they see 
an opportunity to secure a good order. 

The statistics for July, already referred to, show that ninety- 
four furnaces were at work during the month. The production of 
pig iron of all kinds—including hematite, spiegel, and basic—was 
211,272 tons, which represent an increase of 219 tons in compari- 
son with June. The stocks of pig iron in the whole district 
amounted on the 3lst ult. to 624,513 tons, being 9576 tons in 
excess of what they were a month previously. 

- An epidemic of incendiarism seems to have spread over Middles- 
brough and the neighbourhood. Within a month no less than nine 
fires have occurred of which the origin has not yet, in any case, 
been clearly traced. A firm belief prevails that they are due to 
criminal action, and that the motive been vindictiveness in some 
form or other. The damage done is enormous, most of the fires 
having been in timber yards, joiners’ workshops, and oil stores. 
A curious circumstance, and one which may afford a clue to the 
discovery of the perpetrators, is that in almost every case the 
confilagrations have occurred upon property belonging to the 
owners of the Middlesbrough estate. The first few fires 
being at timber yards, it was then thought that they might 
be the result of the long continued dry weather upon the timber, 
occurring either spontaneously or by accidental ignition by tramps 
who might have sought shelter among the stacks of planks. This 
notion, however, is no longer entertained ; the police are of opinion 
that the fires may be due to resentment or the desire to make a 
sensation for political purposes on the part of the numerous Irish- 
men in the town. The following are some of the principal firms 
affected :—Messrs. Calder and Co., timber yard ; the lessees of 
Cargo Fleet, timber yard; Thomas Hallam and Co., timber 
es and sawmills ; Chapman Brothers, contractors and joiners ; 

yright, Petchell and Co., oil and machinery stores; a quantity 
of timber goods lying at Connal and Co.’s wharf was also 
burnt. The fires have mostly occurred at the week ends, that 
is, between Saturday night and Monday morning. On the night 
when Messrs. Knight, Petchell, and Co.’s warehouse was burnt 
down, the door of the house where the steam fire-engine is kept 
was found to have been somewhat damaged by some person or 
persons unknown, whose object, it is generally believed, was to 
cripple the fire-engine. On another occasion two men were seen 
throwing some liquid on the door of a warehouse belonging to a 
well-known firm of plumbers in the town. An alarm was given, 
and the men ran away. Some of the liquid was collected and 
analysed, and found to be turpentine and resin. The police are 
taking extra precautions, but as yet nothing has been discovered 
likely to lead to the detection of the incendiaries. 

The ironworkers seem to have adopted the Irish term, “‘ Plan of 
campaign,” and applied it to some intended operations of their own. 
A conference has just taken place at Sheffield, under the presidency 
of a Mr. S. Waddington, of thattown. The object was to remodel 
their trades union so as to include steel as well as ironworkers, and 
to consider and adopt a new set of rules. They hope to induce all 
connected with their trade to unite, whether they be miners, blast 
furnace men, or those engaged in subsequent processes. Mr. E. 
Trow was unanimously chosen general secretary, and it will be 
his duty to organise and put into operation the “plan of 
campaign.” 





‘some few cargoes are coming to hand — 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

A STRONGER tone has characterised the Glasgow pig iron market 
this week. The quantity of iron being sent into store, which of 
late had considerably increased, has this week become materially 
reduced, and this circumstance, ther with the knowledge that 
larger quantities of ‘pig iron are being sent to the ports for ship- 
ment, mas i by = ble - uence ao market. ba 
pig iron shipments of the past week were 6473 tons, as com 
with 9212 tons in the cutuanine week of 1886. Our “myo 
tomers at present are the United States, Canada, and Italy, fair 
quantities of iron also going to Australia, but comparatively little 
to the Continent. The ber of furnaces blowing in Scotland is 
eighty-two, against eighty-five at the same date last year. 

Some ironmasters report that they have of late being doing well, 
and that the orders coming to hand remind them of the prosperous 
times in the trade, except that the prices now being realised are 
comparatively low. There has been little change in values in the 
past week. Gartsherrie, f.o.b. at Glasgow, No. 1, is quoted at 
48s. 6d.; No. 3, 44s.; Coltness, 54s. and 44s. 6d.; Langloan, 50s. and 
45s. 6d.; Summerlee, 52s. 6d. and 43s.; Calder, 49s. and 42s. 6d.; 
Carnbroe, 44s. and 40s.; Clyde, 46s. 6d. and 41s. 6d.; Monkland, 
43s. 3d. and 3d.; Govan at Broomielaw, 43s. 3d. and 39s. 34.; 
Shotts at Leith, 49s. and 45s 6d.; Carron at Grangemouth, 52s. 
and 44s. 6d.; Glengarnock at Ardrossan, 49s. and 41s.; Eglinton, 
43s. and 39s.; Dalmellington, 44s. and 40s. 6d. 

The week's arrivals of Middlesbrough pigs at Grangemouth were 
4929 against 5730 in the corresponding week of 1886. 

There is more activity in certain departments of the steel indus- 
try, especially those which contribute to shipbuilding, the Clyde 
yards having received a accession of fresh work in the course 
of the last two or three weeks. 

The —— gas fitting contract ever arranged in Scotland, viz., 
that for the new — Buildings of Glasgow, has just been 
secured by Messrs. W. Ramsay, jun., and Co., of Glasgow. The 
work is to be commenced at once. 

During the past week there was shipped from Glasgow machine 
to the value of £9550, including a sugar mill for Cuba, wort 
£6382 ; sewing machines, £1251 ; steel goods, £1415 ; and general 
iron manufactures, £17,620. 

In the coal trade, the inquiry is on all hands reported better, 
and the shipping department is especially active. There is a 
marked improvement at Glasgow, but the shipping trade at Burnt- 
island is in rather a backward condition. Steam coal is in good 
request, and there is alsoa steadier trade with home manufacturing 
consumers. There is no material change in prices. 

The colliers are being strongly urged everywhere by their leaders 
to restrict the output, and prevent the storing of coals at the pits. 














WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE declaration of the Bute Dock dividend, 4 per cent., and the 
Taff Vale, with its bonus of 14 per cent., are en ing facts that 
somewhat modify the present falling-off in the I trade. Last 
week was a poor one, _prcemerg Cardiff jally showing a great 
contrast in foreign coal exports. Taking the late averages, which 
have shown a lessened trade, Cardiff sent away last week 25,000 
tons Jess even than this, and this naturally caused such a diminished 
activity as to be very perceptible at docks and railway. This week 
there is a slightly better tonnage. Coalowners are firmer than was 
expected in resisting offers at lower prices. If they can continue 
for a few weeks the tone of trade will improve. If otherwise, and 
prices are forced down, the coal trade will again enter upon the old 
course of things, and it will be bad for coalowners and colliers. 

I note —2 signs in the coal development at Brynmaur— 
where Mr. Basil Jayne is forming a company—Tredegar, and near 
the Hafod, Rhondda Valley. House coal is still sluggish every- 
where, and may be expected to remain so for another month. 
Swansea shipped only 21,000 tons of coal last week. Monmouth- 
shire coals are somewhat in favour, quotations being low, 7s. 9d. to 
8s.; while Cardiff quotes for dry good coal 8s. to 8s. 3d.; and for 
best steam, 9s. to 9s. 6d. That some of the leading coalowners get 
these figures is certain, in a few cases, but a good deal of business 
is being done at lower rates, and at such as, I fear, will not con- 
duce to the declaration of an advance in wages. 

Colliers fortunately are not so badly off, considering the low 
price of provisions, and that the prudent well is shown by 
“9 holiday trips that are being taken to the Wells, and the sea- 
side. 

In coke the demand is slight, consequent upon the slackness at 
the steel works. Crawshay Brothers, with their new Evance Coppée 
ovens, and Rhondda collieries, will soon be ind dent of outsid 
supplies, this coal, mixed with their own small steam, answering 
well. The ovens are getting on capitally, and the building is 
worthy of the Cardiff firm in a 4 respect. 

Cyfarthfa is at present in full drive, and is using a good deal of 
Dowlais pig as well as its own. As regards water supply, it is 
better off than most works, and though the drain of the week tells 
even upon the fishponds, the partial stoppage of Saturday and 
Sunday is a help in adding tothe supply. Cyfarthfa Castle fish- 
pond, well planned by a London engineer of eminence, is doing 
good service in helping the steel works. 

Iam afraid that some of the Welsh works in this new steel era 
have not been supplied with sufficient water supply. What with 
the hydraulics oan the greater force and make of the fu a 
larger volume of water than ever is needed, and this long and dry 
season will certainly prompt to important changes for the future 
to yield this ter quantity. 

is week it was decided at Llanelly to cut off the water supply 
to the works. This means a stop and destitution to the worl:- 
people. Other works will be obliged to follow suit unless rain 
sets in. 

I am glad to see that the Dowlais management is doing its best 
to retain the ironworkers by employing them at all kinds of labour 
until the drought ends. 

Cyfarthfa is reaping the benefit of the inability of others to sup- 
ply tin bar and rails, and is very busy ; the steel made is excellent. 

There is a better tone in the steel trade, though prices are low. 
Rates to America for blooms and billets continue at 10s. 6d., and 
this allows of a little business being done, The prices quoted at 
the Swansea Exchange this week were— er steel blooms, 
£4 5s.; bars, £4 15s.; Siemens bars, £5 2s, 6d. cash, 24 "os cent. 

ematite, 





Scotch pig iron was quoted at 42s. 4d. closing price ; 
44s. 1d.; Middlesbrough, 34s. 6d. for No. 3. The prevalent opinion 
‘on’ ” was that the tin-plate trade was in a highly satisfactory 


condition, even though buyers continue to hold off. At present 
the works cannot turn out anything like the ordinary make, on 
account of short supplies of steel bars and deficiency of water. 
The make now is scarcely up to ‘‘ hand-to-mouth use,” and stocks 
are low. In addition, several works are expected to stop for water. 
Present quotations ke tins, 13s. to 13s. 3d.; mer, 
13s. 3d. to 13s. 6d.; Siemens steel with coke coating, 13s. 9d. to 
_ 6d.; best charcoal, from 15s. 6d. Tin was reported as 
vancing. 

The first train of coals from the Albion Colliery came into Ponty- 
pridd this week, and attracted a good deal of notice; quality 
excellent. 

The 24th of this month has been fixed upon for the opening of 
the New Roath Dock. This important movement, which will give 
a third more dock capacity to Cardiff, should be signalised we 

Iron ore continues a drug, and very little chartering is going on. 
either from Bilbao or Cart! na. Ironmasters hold large stocks, 
and are not likely to increase until the drought is ended, though 
ions of old contracts. 

Swansea Harbour accounts are in a high degree satisfactory, as 
the report, now compiling, will prove. . Capper is to be con- 
gratulated on the vigerous administration shown. 





It is in contemplation to erect a new station on the Roath, Taff 
Vale line. The new Cardiff station will probably be opened on 
September Ist. 

© projected line connecting Radnorshire with Neath is likely 
to have fresh life infused. It is badly wanted for the opening up 
of the country, taking away the minerals, in particular, and bringing 
in coal and lime. 

A Cardiff company was formed some time ago for working mines 

n the Eppynt, but abandoned, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE tone of all the iron markets has improved perceptibly, and 
as all the finished ironworks are satisfactorily employed, the con- 
sequence has been a better demand for pis iron. Even in Silesia, 
where till lately nearly 20 per cent. of the output went to Russia, 
which has had to find purchasers elsewhere, and which has fortu- 
nately been the case in the country itself, as the rolling mills are 
better employed than for years past and at higher prices as well. 
Again, “ it is an ill wind that blows nobody any g ” and this is 
being illustrated by the wholesale disaster at the Friedenhiitte, 
which till the sad accident, produced and worked up 50,000 tons of 
pig iron yearly, the make of which is now suspended till the 
works can be re-established, so this has also helped a little to 
improve the demand for forge pig in that district. Added to this, 
the machine shops, foundries, and steel works, are busily engaged, 
which naturally assists the consumption, so it looks as if the 
Russian tariff difficulty would be this time pretty easily tided over. 
America is again in the market here with inquiries for large 
parcels, and this creates a buoyant tendency, although it has not 
at present led to business, 

n the Siegerland, steel ores have risen a further penny or two, 
and in Luxemburg from 2d. to 6d. p.t., according to the sort of 
ore. Pig iron is slowly but steadily rising, the demand for forge 
and Bessemer sorts are very active, and the prices of these have 
gone up more rapidly than for other sorts, also the lower qualities 
of spiegel are more called for, and a good many contracts have 
been made for it of late, whilst so much of the better sorts up to 
20 p.c. Mn. has been sold that demand has outrun the stocks, so 
prices will probably soon be enhanced. In export, however, not 
much is deing. The fear now is that as usual production will be 
forced and put an end to this better state of things, indeed the 
seeds are already sown, for this June 45,000 t. more of pig iron, 
mostly forge, was made than last June. Foundry iron has 
been a little better in request. The present prices are—low 
quality spiegel, from 8 up to that with 20 p.c. Mn., M. 46 to 
67 ; forge, 40 to 45, 50 ; foundry, 49 to 55 ; basic, 42 to 43; Bes- 
semer, 50 to 51; Luxemburg, 27 to 33 p.t. The wrought iron 
branch is just now the best situated of all, for the demand has 
still further improved, and all the works, as already mentioned, 
are busily employed, and prices all round firm at the new base 
of M. 115 p.t. _ Boiler plates are a little more in request, and 
the works moderately employed. Sheets are momentarily in 
very brisk demand, with rising prices, as there are nowhere any 
stocks, so the ground price has n raised to M. 135 p.t., with 
extras as fixed at the beginning of the year. The American 
inquiries for wire rods are causing a cheerful feeling in the trade, 
and statistics show that more was exported to that country the 
first half of this as com to the corresponding half of last 
year, otherwise there is nothing new to note. The steel works 
are moving along quietly, and the same may be said of the 
wagon works, though, if anything, the latter are less brisk than 
the former. There is no change to notice in the condition of the 
machine and constructive shops, which are quietly but contentedly 
employed, and though in isolated cases it is not the case, yet the 
foundries are generally better off than for some time past. The 
wrought iron and steel prices are—for bars, M. 115; hoops, 110 to 
116; mer billets, 110 to 124; boiler plates, 5 mm. and above, 
150; sheets, 135; iron wire rods, 110; steel ditto, 108 to 110; 
drawn wire in iron or steel, 125 to 128; and light rails, 110 p.t. 

The Altoona Chamber of Commerce, after it has said in its yearly 
report that the chief buyers of German hardware—including steel 
slabs, flat bars and billets for implement and tool making, wire 

wire, &c.—are America and Russia, laments that it is almost 
shut out from the one and quite from the other country, and asks, 
‘‘What is to become of our future so needful export industry, if 
the field for the sale of our articles is every year more and more 
crippled ; if the cost of production is immoderately increased by 
the carrying out of our social-political-economy—meaning, pro- 
bably, the State Sick-club, which costs industry millions of 
marks yearly—if the surplus from our railways is to be 
taken to cover Budget deficits, instead of being applied to the 
reduction of freight tariffs; if the Customs duties, which were 
intended to protect industry, are to be idered a y for 
the State finances ; if reciprocity duties are not to be enforced for 
reasons of finance; and, lastly, what is to be said when the works 
sell their products at the lowest, sometimes, indeed, under cost 
price abroad, while through their conventions they increase the 
rice of the raw materials to the inland export manufacturers of 
ware?” 

The ore market at Bilbao is very firm, indeed, more so than 
usual at this season ; despite this, however, no great contracts have 
been entered into. The shipments for the week have been good, 
but there is a deficiency of loaders—88,192t. were despatched. 
The prices are 6s. 8d. to 7s. 2d. for Campanil and first qualities of 
red ore. land and America are the largest buyers. Up to 
July 30th, 2,574,479t. have been this year shipped against 1,945,922t. 
last year. 





The iron market of France is as depressed and demoralised as 
ever, and prices cannot be induced to rise either by natural or 
artificial means, and with respect to the last, the best writers on 

litical economy in the country complain that the works cannot 
= brought to form syndicates for special branches of industry, as 
in Belgium and Germany, which have raised prices, because they 
have no confidence in each other’s reciprocal loyalty in keeping to 
the lations agreed upon. The throwing out of the Bill fora 
net of railways round Paris has also ac’ depressingly on the 
trade. In Paris the prices for girders are 125f. ; merchant iron, 
135 ; angles, 145 up to 155 for heavy sections ; but these are prices 

uoted by dealers who have great accumulated stocks my 4 wish to 
ane of, as it absorbs too much dead capital. In the Nord 
trade is a trifle more active. The coal trade remains unchanged. 

The Belgian iron trade, on the other hand, keeps exceptionall 
firm ; the demand is extremely active, and the prices of almost all 
articles are rising. This may be to some extent the result of the 
convention in the wrought iron branch, the production being this 
year 15 per cent. above that of last, whilst prices have risen, but 
so far as pig iron is concerned the enhanced prices are caused 
simply by a legitimately increased ption, The pr t 
of steel also kee with that of wrought iron, and both the 
Cockerill and Schlesin Companies have begun to roll girders out of 
steel in competition with those of England. The Angleur Works 
are treating for the Wallrand-Delattre patent for a small steel 
converter system with side tuyeres. Athus forge pig costs 42f., 
and Charleroi brands 40 to 46, girders 110 f.o.b. Antwerp, plates 
135, and thin sheets 165 p.t. e coal trade is firm. Lumps cost 
18 to 20f., furnace coal 5°75 to 7°50, cokes 11°25 p.t. 

The result of the late Waanser accident has been that_ no more 
of the American pattern coaches are to be built for the State rail- 
ways, and that the gas reservoir is to be contrived above, i 
of below the carriages. A short time ago the President of the 
New York Central expressed the opinion with + to European 
rolling stock and railways in general, that they were fifty years 
behind American. What would he now say to the retrograde step 





taken by Germany? Everybody here will rejoice, because the 
North Germans, like English people, never looked favourably on 
these omnibus carriages. 
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AMERICAN NOTES. 
(From our own C 
New York, July 28th, 

Unvusvat interest has been developed in silver, 
gold, and lead-mining properties in the North- 
west. large amount of American and foreign 
capital is being invested in promising develop- 
ments, and in the South-west new syndicates are 
being formed to develope some of the richest 
mineral fields yet discovered—at least, according 
to the reports of experts representing investors. 
The industrial interests of the States have not 
been in better condition for years. The two great 
preg factors are railroad building and 
house, mill, and shop construction. The highest 
architectural peck oe Fem in the country state that 
25 per cent. more money will be placed in build- 
ing enterprises this year than last. The distri- 
butors of lumber corroborate this statement, and 
are making extensive purchases of manufactured 
lumber to meet the market requirements. 

The iron trade has gained a point or two, on 
account of the tealihay of heavy orders for all 
kinds of material. The managers of some of our 
largest establishments, whose offices are in this 
city, report an improving feeling all round, and 
they are piney A rw tod at full prices, Large 
foundry sales have taken place this week at 
21:50 dols, Furnace companies are booking forge 
iron contracts at 17°50 dols, Bessemer iron has 
been | in large blocks at 20 dols. Steel 
blooi t lly 29 dols. 
to 29 9°50 do dols. American critics are complaini 
over the heavy importations of foreign material 
Our importations will probably increase. Steel 
and iron wire rods are selling very freely. 
Arrangements are being made for increased im- 
portations of iron ore. Tho manufacturers of 
machinery have booked some of the heaviest 
orders of the season within ten days, including 
several engines of 500-H.P. 

The money markets are easy, and | 
enterprises can readil 
of interest. The 





itimate 

borrow sums at a low rate 
timore and Ohio Railroad 
Company is preparing to construct its terminal 
facilities on Staten Island, 19 miles below New 
York city, with which it will connect with iron 
steamers, 

The volume of railway traffic is increasing, and 
the earnings on 65,000 miles of mileage are 
reported by a very late authority at 15 per cent. 
in excess of last year. There isa general demand 
for all kinds of. manufactured products, from 
textile goods to iron, and an increase of produc- 
tive capacity will continue until facilities over- 
take demand, The w question is occasioning 
very little trouble. he manufacturers have 
gained several important victories over the work- 
men, The stro t labour organisations have 
been losing membership rapidly, on account of 
these discouragements. All in ications int to 
a very heavy Autumn trade. It is probable that 
a few orders for steel rails will be sent abroad for 


10 per cent, per annum dividend, The board 

may Fah the right of nomination of two directors 

Fe = ae ways and Trading Company, 
mi 





London Nitrate Company, Limited. 

This company was poreeered on the 3rd inst., 
with a capital of £1 ,000, in £10 shares, to 
acquire the nitrate works and grounds of Pun- 
tuncharé, San Antonia de Luza, and Transito, 
situate in the province of Tarapaca, Chili. The 
subscribers are :— 

Preference 


* $4 James, 16, Ashburn-place, 8.W., mer- 


BS T H. Sandifon, Edward's “Hotel, "“Hanover- 

uare, and of Chili . aa 
*E. Hainsworth, Mersey-chambers, Liverpool Pe 
*G. Pietre, 1, Debere- gardens, shipowner .. .. 
*J. E. Vanner, 1, Coleman-street, merchant .. 
aa te M. ae 144, Leadenhall- street, bank 


*W. W. MacAndrew, Westwood House, near Col- 

chester .. .. . 

The sist of Mnsdhave is dus Pa be ‘ions than 
three, nor more than five ; qualification, 50 shares 
or £500 of stock; the first are the subscribers 
denoted by an asterisk ; remuneration, £1500 per 
annum, 


te 





Mitcham Linoleum and Floor Cloth Company, 


mited, 


This compan y was 100,000, i on the 29th ult., 
with a capital of £100,000, in £10 shares, to 
manufacture linoleum, noiseless cork carpet, 
corticine floor-cloth, and other similar substances, 
The subscribers are :— 


Shares. 
E. W. Clayton, Southfields, S.W., clerk .. .. 
ie ncan, 7, Brook-street, Grosvenor- ne, 


8. “fe Giadsions, 7, 7, “Great Winchester- street, ‘mer- 


1 
1 
1 
W. John Taylor, Grove Park, Kent.. : 1 
Cyril Taylor, Grove Park, Kent, warehouseman.. ‘ 1 
8. Trotter, Wormley, Herts, manager of Soho 
J. Trotter, Brickenden Grange, Herts, merchant 1 
The number of directors is not to be less than 
three, nor more than eight; qualification, shares 
upon which £500 has been paid, or £500 regis- 
tered stock, 





Robert Dempster and Sous, Limited. 


This is the conversion to a omeeny of the 
business of gas, chemical, and hydraulic engi- 
neers, carried on by the above-named firm at 
Rose Mount Works, Elland, York. It was regis- 
tered on the 2nd ult., with a capital of £100,000, 
in £10 shares. The subscribers are:— 


*Robert Di ter, Elland, - 
*J. Collier, Halifax, boiler Pow: «he 
a Sones Elland, manager a works .. 





Shares. 





New Orleans and Galveston, and San F 
delivery. 








NEW COMPANIES. 
oe following companies have just been regis- 


Anthracite Iron and Steel Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £50,000, divided into 10,000 
shares of £1 each, and 4000 shares of £10 each, 
to uire the property, assets, and effects of 
Bull’s Iron and Steel (South Wales) Company 
Limited. The subscribers are :— 

£10 Shares, 


*E. Pend 26, Great Tower-street, wharf pro- 


prie ee 
P. i me Buckhurst Hill, Essex, merchant |. 
inchin Simons, 39, Lime-street, East India 
merchant 


Ww. sbaterson, di 39, Lime-street, "East India mer- 


1 

1 

1 

ee 1 
*T. D. Rock, 46, Leadenhall: street, ‘merchant 1 
an J. Thompson, 38, Mincing- lane, merchant . 1 
C. H. Rock, 46, Leadenhall-street, 1 
The number of directors is not to be a: than 
three, nor more than five; the first are the 
subscribers denoted by an asterisk ; the 





, Elland, enginee: 
PA Boulton, 3m King William:street, “char 


Ww. “harp, 2 9, Walbrook, solicitor 
C. BR. Bore 4, panes well estan mechanical 


- 


ee 


The ~fE of calenens is mek to he ian than 
three, nor more than seven ; qualification, £1000 
in shares or stock ; the first are Messrs. H. Weld 
Blundell, J. Sharp, and the first four subscribers ; 
remuneration, £200 per annum to the chairman, 
and £50 per annum and travelling expenses to 
each other director. 





Scotch and Irish Oxygen Company, Limited. 

This company proposes to enter into an agree- 
ment with Robert Raynsford Jackson for the 
purchase of licenses to use certain patent rights, 
particulars of which are not given in the regis- 
tered documents. It was registered on the 30th 
ult., with a capital of £200,000, in £5 shares. 
The subscribers are :— 





at general meeting will determine remuneration. 





General Apparatus Company, Limited. 


This company was registered on the 28th ult., 
with a capital of £5000, in £1 shares, to take over 
a business carried on by Louis Charles Neyroud, 
trading as General Apparatus Company. The 
subscribers are :— 

Shares. 
L. C. Beraet, —— Woodford, Essex, 
merchant 
J. B. Neyroud, 4, _ Mornington- “terrace, Leyton- 
stone, advertising ‘ 
H. W. Clarke, oe vil Villa, Balham, agent és 
: - Sandell 181, Queen Victoria-street, accountant 
Sandell, i 181, Queen Victoria-street, account- 


F. °C. ied 66, Basinghall-street, solicitor |: 
8. aw 4, Mornington-terrace,’ areas, 
esman 


oe 


Resauie ttheawh pede sthilins 


Indian Planters’ Steam Navigation and 
Flotilla Company, Limited. 


This company p Bk spent uire steam, sail- 
ing, and other id to eile as shipowners, 
shipbuilders, merchants, warehousemen, &c. The 
company was red on the 29th ult., with a 
capital of £300,000, in £10 shares, with ‘the fol- 
lowing as first subscribers: — 


Shares 
¢ W. Medle thall-court, dealer in — 

Barton Wright, OE 148, ae : 

Y ‘BoreW White, Monkham’'s Hall, Essex 
ae Piercy GE., 8, Dyapers’-gardean 
A. p...3 ay, 25, Fencharch-strest, steamship 
Ri ‘Gordon Shaw, 88, Bishopegate-street Within, 
R. J. st Baos 104, Sloane-street, barrister. 1) 2. 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint, the first, and are to act ad interim; 
remuneration, £1000 per annum, and also £5 per 
cent. upon the divisible profits after payment of 


1 
1 
1 
1 
1 
1 
1 





Shares. 
R. R. Jackson, Ashworth, Sydenham .. .. .. 1 
W. B. Campbell, Sutton, secretary to a mg of 1 
ga 33, Denman-road, Peckham, 
Cc. G. 7 RG 39, Cobbold-road, Forest Gate .. 1 
H. F. Jackson, Ashurst, West Hill, Sydenham .. 1 
W. H. Adams, 168, Friern-road, East Dulwich, 
RRS nity signa pinata Paha 1 
E. 8S. Harper, Goodrich-road, East Dulwich, clerk 1 


The number of directors is not to be less than 
three, nor more than seven, one of whom may be 
nominated by Brin’s Oxygen Company, Limited ; 
qualification, £1000 in shares; the subscribers are 
to nominate the first; remuneration, £1000 per 
annum and one-tenth of the net profits remain- 
ing after payment of 8 per cent. dividend on 
preference shares. 





Turnstile Weighing Machine Company, Limited. 
On the 2nd inst. this company was saneuet 

with a capital of £30,000, in £1 shares, to 

patent rights relating ‘to efikes pallens ng 

gates, doors, turnstiles, and the like, and to any 

automatic appliances or apparatus. The sub- 

scribers are :— 


Shares 
G. A. J. ae “ip 12, Lydenburg-street, - 
Charlton, clerk 
J. Croman, 348, Minton-road, S.E., “clerk ‘ 
S - 38, Aschurch-grov grove, W., traveller . 
W. Milbourne, 95, Boyson- road, _ » secretary 
” Sanne oe 
J. Yates, 4, Surrey: square, accoun tant . 
T. F. Ward, 28, Shellington-street, 8. W., clerk, 
J. Day, 14, Moreland-street, Finsbury Park me 
secretary toa company . om Oe ee Le 1 


The number of nesteoed is not to be Sats than 
two, nor more than five; the subscribers are to 
appoint the first, and act ad interim; qualifica- 
tion, 200 shares; remuneration, £60 per annum 
each, with £40 additional for the chairman. 


el eld 





Spanish Mines Exploration Syndicate, Limited. 


Upon terms - - agreement of the 26th ult., 
this sey me a to purchase from Mr, 
George Simpson, o of the Craven Hotel, Charing- 
a a concession from the Spanish Government 

for develo oping and working a tin mine in the 
Leva 0! Regime and to exploit the same. It 

was registered on the 28th ult., with a capital of 
£10,000, in £10 shares, The purchase considera- 





tion is £1800 in cash and 540 fully-paid shares. 
The subscribers are :— 


W. Thorburn, M.P., Kerfield, Peebles, N.B. 
*J. C. Bolton, M.P., Carbrook, Larbert.. .. 
Mark J. Stewart, M.P., Ardwell, Wigton, N. 
*J. Brunton, Stourport, Worcester.. .. 
J. Harvey, 5, De Vere-gardens, merc! erchant 

y we 14, Crossfield-road, Belsize Park, ‘mer- 


W. Brown, Hamiltor , Lanark, } 


The subscribers denoted by an achictde, and 
Thomas Sutherland, Esq., M.P., of 167, Crom- 
well-road, are the first directors. 


Shares. 





lait 


ee rhe 








United Telephone Company cf Rosario, Limited. 


This company was registered on the 27th ult., 
with a capital of £20,000, in £10 shares, to pur- 
chase the undertaking of the Compania Telefonos 
Unidos del Rosario (now established in the Argen- 
tine Republic) upon terms of an ment to be 
entered into with the River Plate Trust Loan and 
Agency Company. The subscribers veneer 
F. H. C. Boutell, Adam-lodge, Loughton, ac- 
P. H. Lyne, 48, Colby-road, Upper Norwood, 

CME Sistvistek ded kaltde 35 Rake Ralanee os 
C. F. Neve, 108, Lyndhurst-grove, Peckham, clerk 
H. Dixon, jun., Aldenham-street Board School, 


St. Pancras, clerk . 
H. C. Hudson, 64, Moray-road, Finsbury Park, 


clerk 

gf Botwright, “93, ” Sutton-place, ‘Hackney, 
accountant . oe ee 

H. P. Gilbert, 6, oid Jewry, solicitor 


The number of directors is not to be sii than 
three, nor more than seven; qualification, £200 of 
share capital; the subscribers are to nominate 
the first; the company in general meeting will 
determine remuneration. Power is taken to issue 
£20,000 mortgage debentures. 


le ee ee 





Wynne's Electric Closed-Tube Tramways Company, 
mit 
On the 28th ult. this company was registered, 

with a capital of £6000, in £100 shares, to acquire 
the letters patent of Frank Wynne, C.E., of 5, 
Westminster-chambers, for inventions relating to 
the application of electricity to the propulsion or 
otherwise of vehicles on tramways, railways, and 
roads. The subscribers are:— 


8 
ss. A. Wynne, C.E., 5, Westminster-cham- 


H. E. H. Jerninghm. ° ie 107, Pall Mall . ‘ 
— A aes C.E., 15, George- -street, Hanover- 


Sir £ Douglas ‘Galton, K.C. B., 12, Chester-street, 


. 3 .y Falkiner, ‘CE, 2, "Westminster- chambers... 
D. Urquhart, C. 5. » 4, The Sanctuary, Westminster 


A. A. May, 13, Bury-street, St. James .. .. 
Most of the regulations of Table A teeta. 


tt 





Eccles and Patricroft No. 1 Manchester Ship 
Canal Share Company, Limited. 


This is a local company for the purpose of 
facilitating the acquisition by members of shares 
in the Manchester Ship Canal Company. It was 
registered on the 3rd inst., as a company limited 
by ——_. to 5s. each member, with a capital 

? 


in £10 shares. The subscribers 
are :— 
Shares. 
R. Whe Eccles, spindle and flyer manufacturer 10 
rd, Eccles, commission agent .. .. ., 


wv. Whitehead, Eccles, teadealer .. 
F. J. Morndain, Patricroft, book- keeper 
- Wilson, Eccles, warehouseman .. a) ee 
J. R. Plews, Eccles, bootmaker an a 
C. Wadsworth, Eccles, water rate collector « om 
W. Knight, Eccl les, builder.. .. 
J. Leather, Eccles, glue merchant ; 
J. Vickers, Eccles, tea merchant 
W. E. Taylor, Eccles, butcher . . 
W. Butler, Patricroft, water rate collector =e 


The subscribers are the first directors. 


o- 


~ 
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Welsbach and Williams, Limited. 


This company proposes to take over and pur- 
chase the manufacturing process connected with 
an invention of Dr. Carl Aver von Welsbach, for 
incandescent lights, and the business in con- 
nection therewith, carried on at 25, Theresianum 
Gasse, Vienna, and 6, Jeffrey’s-square, E.C. It 
was registered on the 3rd inst., with a capital of 
£40,000, in £1 shares. The company will also 
carry on business as manufacturing chemists and 
metallurgists, and the business of an electric 
light and power company in all branches. The 
subscribers are :— 

Shares. 
*F. de Lafontaine Williams, 6, Sears 
merchant ie ibe 
*J. ermine 2, Victoria. sions, chemical 
and engineer 
i "Felling, 14 14, Throgmorton- ‘street, stock- 


A, Lechtonstad, 33, Throgmorton- street, stock- 


E. C. R. Roose, 45, ‘Hill-street, Ae W, phyeiclan 

Powe < C. E. Feiling, Queen’s W. 

C= _——— 383, er -street, stock- 
WCRI co ce, Vast Sa pee peace. 1 
The umaher of directors i is a to be less than 

three, nor more than six, the three first subscribers 

and Carl von Welsbach being the first; qualifica- 

tion, 500 fully-paid shares. Mr. F. de L 

Williams is appointed managing director for five 

years at a ry of £500 per annum, and also 

10 per cent. upon the realised net annual profits, 

subject to 20 per cent. of such profits being first 

paid to Carl Aver von Welsbach. The other 
directors will be entitled to £400 per annum. 





ex- 


| 





Riyg’s Technical Education Appliances, Limited. 
This company was registered on the 5th inst., 
with a capital of £10,000, in £5 shares, to pur- 
chase the educational portion of the engineering 
business of Mr. James Rigg, 11, Queen Victoria- 

street. The subscribers are :— 


W. H. he Seen, Che, Eee = ee Ty 

J. E. Lowe, 2 -hill, engi 

ie A en Heathfield, Sussex, printer . 

R, Soutter, 150, § 

R. Lindsey, 0, Queen Victoria-street, esi 
tan 


accoun 

H. : TGhappet 10, "Lancaster-road, W., enginee’ 

W. iH pel, Sugar b a soater Garlick- hil 
aieoe «@ 


Registered without pare sntiehen, 


} ui, 
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THE PATENT JOURNAL. 
Cndunt fom Go dean of the Commissioners of 





Application for Letters Patent. 
*,* When patents have been “communicated” the 
name pal a + ma of the communicating party are 
printed in italics. 


27th July, 1887. 
10,452. VexeTIAN Buirnps, H. 8S. Cowan, Hampton 
Wick 


— Measurine or Gavoixe Liquins, &e ,J. Hawley, 


mdon. 

10,454. ExvectrricaL SicgNatyinc Apparatus, J. T. 
ware and H. G. Ellery, London. 
455. KS for Doors operated by a Cor, P. 
Mi veritt, London. 

10,456. TREATMENT - mw F. Wegmann, London. 

10,457. Compounn, J. T. Griffin.(R. J. Henderson, 
United States.) 

10,458. Sponcy Materiat, J. T. Griffin.—(R. J. Hender- 
son, United States.) 

10,459. Disc Stop, &c., J. W. Donovan and J. Wigham, 
London. 

10,460. Gas Motor Enarngs, 8. Griffin, London. 

10,461. Warer Waste Preventer, T. W. Bray, London. 

10, 462. VENTILATING RaiLway CARRIAGES, J. A. Yat- 
man, London. 


2ad August, 1887. 


wen, Sones Been, ©. G. Rhodes and J. 8. Critch 

ey, 

10,688." Woop Veneers, F, T. Hemming, eee 

10, 609. Cigar Houpers, W. Riley, 

10,610. Wire Leap, T. O. Nesbit pa) T. Forster 
Newcastle-on-Tyne. 

10,611. ELECTRICAL ‘Rareans, R. P. Milburn, New- 


cas' m-Tyne. 
10,612. ——— J. B. Moorhouse and A, M. Midgley, 
eighley. 
10,618. SrrEET Pavement Trunks, A. Wilks, Old- 


10,614. InpicaTInG the Presence of Minera Ores, L. 
Mellett, London. 

10,615. TWISTING A a J. Robertshaw and W. H. 
and F. Shaw, 

10,616. Tires, A. B. Pickard, gore 

10,617, Srop-vatves, J. G. . Fairbairn, Birming- 

10,618. ArTiFicIAL Aros, E. J. Beaumont, Erleigh. 

10, 619. TUBULAR AXLEs, A. Paterson, London. 

10, 620. Dirrusinc Heat, T. Pickup, London. 

10, 621. Frre-arMs, J. Dickson, Edinburgh. 

10,622. S.eeves, J. Gill, London. 

10,628. CLosinc Packinc-Boxes, H. M. Ashley, Ferry- 
bridge. 

10,624. Gurpinc Tricyc.Es, W. Oliver and R. Harrison, 
Sunderland. 

10,625. Stop-moTion for Twistrnc Macuryes, H. Tee, 


ipperary. 
10,626. nog Skates to Boots, E. Duckenfield, 
‘irmin; 
~~ eve Pesci Cases, M. Myers and E. Hunt, Bir- 
10,6: see Ie OEisiawns, A. D. Mackenzie and G. G. Moncur, 
G 


as gow, 

10,629. Seaman, H. H. Lake.—(H. C. Burton, United 
States. 

10,630. Braces, H. H. Lake.—({7. 0. Potter, 
‘States. 

10,631. WRAPPING Pacxaces, W. 8. Jarboe, London. 

10,632, Conveyine Casu, H. H. Lake.—(G. ’B. Kelly and 
W. A, Webber, United States.) 

10,633. Burrers, A. Slater, London. 

10,634. Conveyine Casn, H. H. Lake.—(@. B. Kelly and 
W. A. Webber, United States.) 

10,635. Steam PumpinG-Enarnes, L. D'Auria and H. M. 
Robert, London. 

“ Dravext Recutators, T. Baker, Birming- 


10,637. ProsectiLes, M. ara London. 

10,638. Metat Strays, H. H. . Lake.—(C. W. Hobbs, 
United States. ) 

10,639. Fotpine Cuarr, E. Smith, London. 

10, os PoRTABLE STEAM- -ENGINES, G. R. Mather, Lon- 


United 


10,641, REFRIGERATOR Cars, W. L. Cook, London. 

10,642. PreventinG Leakine of Pires, G. F. Redfern. 
—+(C. Petit-Didier-Lamidé, France.) 

10,643. VeLocrPepEs, G. E. Osmond, London. 

10,644. Sirtinc Mea, C. Haggenmacher, London. 

10,645. Sirrine, &c., Mippiinos, &c., C. Haggenmach 
London. 

10,646. CHAMBER CarRTRIDGE for Muititary RIFLEs, 
F. L. Stephenson, Woolwich. 

10, pe. = Fisn, Fiesx, &c., with Tar, J. Lyle, 


er, 


10,648, a and Bryvixe Straw, H. J. Haddan. 
B. Wood, United States. 

10, io, ph tne Currs to SLeEves of GARMENTS, 
H. Lewes- Gibbs, London. 

10,650. O1LinG and Fatrine Woot, P. Cohnreich, 
London. 

10,651. ArTiriciaL TeeTH, G. H. Jones, Holborn. 

10,652. Formine CoLiars or FLANGES upon FoRGED 
or Rouuep Suarts, J. Thompson, London. 

10,653. Copyinc Press, J. Lewy, London 

10,654. Lire Preservers and Rarts, W. E. 
(The Luduc Tule Improvement Company, 
States.) 

10,655. Exprostves, E. Turpin, London. 

10,656. Paste for PoLisninc and Protectinc MeTaL 
‘Autoys from Rust, A. J. Boult.—(S. Rosenfeld, 
J. Zeleny, and A. Weiss, Austria.) 

10,657. Ratcet and Pawt Devices, W. P. Thompson. 

W. A. Loud, United States.) 

10,658. RoLiine ‘Mera Articies, A. J. Boult.{C. F. 
Tebbets, United States.) 

10,659. ConverTERS, W. P. Thompson.—(G. L. Cobert, 
France. ) 

10,660. Steam CyLinpeErs, F. E. Wate. London. 

10, 661. BrusHes, W. P. Pp —(W. England, 
United States.) 

10,662. Transmission of CasH, &c., W. P. Thompson.— 
(S. W. Barr and W. Harrison, Albach, United States.) 

10,663. TyPEe-wrrrers, A. J. Boult.—{J. F. McLaughlin, 
United States.) 

10,664. Securrnac G Lopes of Lamps, E. L. Harper, 


udon. 
10,665. Seep Dritis, Baron X. de R. d’Alkemade, 
London: 


10,666. Gearine, J. Ljung, London. 

10,667. EXPLOSIVES, E. Turpin, London. 

10, 668. HYDRAULIC. Enarnes, B. Tydeman, London. 

10, —. Srriprinc the Quitis of Birps, C. Wolff, 
mdon. 


United 





8rd August, 1887. 
ae ot Sream and other Encrves, S. Robinson, 


mdon. 

ye Screwine Stocks und Dies, T. Wood, Man- 
chester. 

7 Woven Bertine, &c., H. B. Barlow, Man- 


chester, 

10,678. Weavinc Vetvets, &c., R. Collinge, Man- 
chester. 

10,674. Tubes, Bossins, &c., T., G., and T. K. Wildman, 
Manchester. 

10,675. Compass and Toot, J. Rickerby, a 

10,676. Tors and Sroprers of Borries, J - Meesom, 


10,677. — Apparatus, G. Perkins and G. T. 
Dunn, N ewport, Isle of Wight. 
= Mrxixe and WeicHING Apparatus, E. Redman, 


10,679. TREATMENT of Dyes, C. F. Young, Manchester. 

10,680, HyDRocaRBoN ILLUMINATING On, T. H. Gray, 
London. 

10,681. Ketrie, R. Hill, Aberdeen. 

10, 682. Vatves, H. Ainley and J. G. Calvert, London, 
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10,683. Forros for Artiricia Fires, W. Radcliffe, 
London. 
—. Treatixc AmmoniacaL Liquors, E. Grahn, 


10,685. Corroy Warps, T. Halliday, London. 
10,686. Suction Apparatus, F. Trier.—{H. Oelert, 


Germany.) 
10,687 Sream Ewxcrxe Governors, G. W. Garrett, 
mdon. 
10,688. AvTromatic Revotvinc Botrte Washer, T. 
Swainson and P. Musgrave, Windermere 
10,689. PortaBLe Cuimney for Propucine IMMEDIATE 
Warurn and ApaTinc Smoxe, H. J. Newcome, 


Lendon. 
10,690. Cieansinc the Skin of Man and ANIMALS, 
G. Rydill, Sheffield 


10,691. SEPARATING Liqvins from Steam in Morton, 
. Sa 
10,692. ORDNANCE, ;. ‘Nicholas ane H. H. Fanshawe, 


ion. 

10,693. Batt Berarrses for the Necks, &c., of 
Breycves, W. Hillman, London. 

10,694. Boxes, Cases, &c.,from Paper, &c., W. H. 
Allen, London. 

10,695. — EstTinc and Preservine Grass, A. Kemp- 
son, 

10,696. Gemnauiow Knives, J. Lewthwaite, London. 

10,697. Pocket Stay and HoLper or ‘Savery Pix, 
B. E. Tilden, United States. 

10,698. Car and Enorxe REPLacinc Frocs, B. E. 
Tilden, United States. 

10,699. Murs, J. A. Spitzer, Londorx 

10,700. Houpers for Pens, &c., R. Eledon, London. 

10,701. Urns, H. C. Willmott, ‘London. 

10,702. Haurer AtracnMents for Horses, M. M. 
Shelley, London. 

10,703. Game of Skit and GeroLocicaL INSTRUCTION, 
H. Reason, Preston Park. 

.¥ Cometnep Door FasTENEr and Inpicator, C. 


Alger, London 
10,705. Srorpcock, W. Woodland, London. 
10,706. ComBINED STATIONERY and LEeTrer Case, A. 
Cotgreave, London. 


4th Auguat, 1887. 
10,707. Apparatus for TesTinG Puysicat STRENGTH, 
J. M. O'Kelly, London. 
—_— ne for Loose Enns of Boots, H. C. 
eard, Cardiff. 


10,709 Avromatic MrasuREMENT of Ink, &c , J. Cor- 
bridge, Halifax. 

10,710. CARRIAGE "SpRincs, R. Grindle, Birmingham. 

10,711. Diopsantc Cotour Prixtixe in Reorster, W. 

‘kes, Dublin. 

10,712 2. Bott and Co.iar for Drawinc and 
other InstRUMENTs, H. G. Mileson, London. 

10,713. Pisro: Kwives, P. H. Unwin, Glasgow. 

10,714. Surps’ Davirts, W. Mills, Sunderland. 

10,715. Crapies for Sxrps’ Boats, W. Mills, Sunder- 


10,716. Exectric Coverincs for INDICATING ABNORMAL 
Conprtions, T. M. Knight, London. 

10,717. SypHon T. H. Williams, London. 

10,718. Sranners or Wrencues, R. E. Phillips.—(H#. 
Green, Australia.) 

10,719. Stancuions, &c., W. Duncan, West Hartlepool. 

10,720. Heats Teapot, H. 8. Master, Cambridge. 

10,721. Firowsr Ports, &c.. G. B. McNicol, Glasgow. 

10, 722. Donsres for Weavine, J. and J. Dawson and J. 
Clegg, London. 

10,723. —- &c,, Materiacs, R. Cunliffe and J. 

10,724. Orca "Pana, A. J. Boult.—(J. S, Foley and 
J. Ruse, United States.) 

10,725. Denxtat Excrxes, W. P. Thompson.—({¥. A 
Knowles, United States.) 

10,726. Privies and Privy Seats, A. J. Boult.—(C. 
Kelley, Canadc.) 

= Buutets or other Provectices, J. B. Clark, 


10,728. PasTe-BoaRD, &c., en, W. P. Thompson.— 
(Mw. Heinemann, German: 

10,729. Matcr yen ce Licster, A. J. Boult.— 
W. 8. Foley, United Sta 

10,730. Ropgs, &c., W. r Thompson.—{Z. F. Lezius 
and & Schachne, Germany.) 

10,731. SuHarperimnc AtrracuMent for Toots, A. J. 
Boult.—{J/. S. Foley and J. Ruse, United States.) 

10,722. Exursrrminc ADVERTISEMENTs, T. J. wick, 
London. 

10,733. Borrie Soaxixe and Wasninc Macurines, T. 
- Hill, London. 

— = Saretry Doors for Hoists, J. A. Walker, 

10,735. Gennes Pires, — to Vesse.s of EaRTHEN- 
wakRE, H. A. Snow, 

10,736. Pixs for tee Smeg ;% Coles, London. 

10,737. STERN a and Ruppers of Sues, E. F. 

Wailes, 

10,738. 1. ers W. Daw, London 

10,739. Prixtixe on Exvevopss, &c., B. Wolt, London. 

10, 740. Recvtators for ELecrric Lamps, 8. Mathias, 


don. 
10,741. ~ ees Macurxes, F. Ullmer and G. Pescod, 


10,742. wuses up Crocks, &c., H. Duboulet, London. 

10,743. Carsurettinc, &c., Gas, J. H. W. String- 
fellow and W. Brown, London. 

10,744. on RULES, Eyre and Spottiswoode, 


10,745. nome ArTracuMents for Venicies, J. Hirsch- 
, London. 

10, 746. Saeer Mera Srons, A. Winkler, London. 

10,747. a ia A. Boake and F. G. A. Roberts, 


Lo 
10,748. ae Batreriss for Propucinc ELecTRIc 
Schanschieff, Gipsy Hill. 
DiapHracMs for TeLernones, R. 


. London. 
10,750. Torpepors, J. O'Kelly and B. A. Collins, 
London. 


5th August, 1887. 
10,751. Savixc Lire from Fire, J. C. Bloomfield, 


Blen-na-Lung. - 
ee Pipes, A. Whowell and E. Chadwick, 


10,753. ApMinisTeRING Nitrous Oxipe Gas, 8. Mit- 
chell and T. Robertshaw, Halifax. 
10,754. EXCAVATORS, tah a impson and 8S. Porter, 


verpoo! 

10,755. CHampern Cartripce, F. L. Stephenson, 
Woolwich. 

10,756. CrecuLation Vatves, J. 8. Lyon, gg 

10,757. Cap for use in Ripixe in Toxsoccans, D. 
‘Austin. —(J. McPherson, United Stntes.) 

10,758. AmaLcamaTor, N. Clayden.—({D. Francis, South 


Africa.) 

10,759. Carpowic Acip Gas, H. W. Deacon.—{(C. 
‘Arnois, Onited States.) 

10,760. ApveRTisinc, R. Wotherspoon, Manchester. 

10,761. ee Errectine the Sarg, &c., of 
Goons, T. R. H. Fisken, London. 

10,762. FIRE-cLay, &c., Frrertaces, W. Lewis, 


alifax. 
10,763. Srrarver Borries, H. Lagee, London. 
10, 764. Dryisc CEMENT Siurry, F, W. 8. Stokes, 


Lon 
10,765. <—— Bg and Distrisutinc APPARATOS, J. 
e, 
10,766. heneneter ‘Urensits, E. A. Si , London. 


10,767. oo for Measurixc Evectric Cur- 
RENTS, W. Lowrie, C. J. Hall, and H. W. Kolle, 


—™ 
— Eves or Ho.pers for Stair-rops, G. Johnson, 


10,769. Locks, T. Andrews, London. 
10,770, Fru ‘PRESSURE ENGINES, &c., J. Gamgee and 


10,771. oe _ A. J. Boult.-(Z. & 
Field nd &. K. Hindley, United States. 
10,772. Lupricator, J. G. Fisher, Manchester. 
7. Sitencixe Noise on TELEPHONE, &c., Wires, 
W. Jamieson, London. 





10,774. Wrapper or Envetore, W. P, Thompson.—({7. 
Perl 's, Bavaria.) 

10,775, Mirror Screens, A. J. Boult.—(J. W. Cheese- 
worth and J. Ruse, Canada.) 

10,776. Counters or Recorpinc Devices, A. Berren- 
be: , London. 

10,777. Hanp Drittinc Macuines, B, F. Smith, 


ndon. 

10,778. Bott Action of BREECH-L»ADING FIRE-ARMS, J, 
Aston, jon 

10,779. Imrratinc MarBLE, E. de Pass —(J. M. Danielli, 
France.) 

10,780. Breecu-Loapinc Fire-arms, E, R. Butler, 
London. 

10,781. Fry Papers, 8. Wilson. _rn 

10,782. Wire Fencinoe, H. Hi. La 
United States.) 

10,783. Compounp PrePaRATION of CoTTON-SEED OIL, 
J. Sears, London. 

10,784. Lasts for Boots and SnHors, H. H. Lake.—(C. 
A. Shaw, United States.) 

10,785. SeLr-winpine CLocks, J. G Lorrain, London. 

—— aaa Macurnes, F. Davisand E. G. Benford, 


10,787. (, hd A. Brock and G. J. Mayer, London. 

10,788. ContcaL Paper Tupes, G. F. Redfern.—(C. 
Frérot, France.) 

6th August, 1887. 
—, Provectites and their Sanots, A. F. Margary, 
ndon. 

10,790. Boats, J. Roots, London. 

10,791. Exeixe Tap, F. C. Cotton, Cheltenham. 

— Setr-winpine Cuiocks, J. G. Lorrain, Lon- 

on. 

. Sarety Bicycie, D. L, Reaney, Bradford. 

. PHOTOGRAPHIC RoLLeR Suipes, J. E. Thornton, 
Moss Side. 

10,795. Dossiers for Power Looms, J. Knowles and J. 
Mercer, Blackburn. 

10,796. MrtaLuic Tosrs, E. Cope and A. Hollings, 
Liverpool. 

10,797. Cvrtixe Tunes into Lenotus, E. Cope and A. 
Hollings, Liverpool. 

10,798. AvromaTic SMOKE-BURNER, R. A. Ray, Great 
Grimsby. 

10,799. pr Puotocrapnic STEREOTYPE Puates, F. 

t.—(J. Cassan, France. 
—(C. Beaurain- 


10,800. Parser Lanrerns, F 
Vautherin, France.) 
10,801. Testinc Butter, W. Devoll, Erdington. 
10,802 Arr and Water Cusuions, H. C. Birley, Man- 


ke.—(C. Sreinscoe, 


ester. 
10,803. — aga CarRRyYING Apparatus, W. 


H. Blake- 
ney, 
10,804. Susceme EM, C. H. Hopps and W. G. 
Bywater, 
10,805. Comanmmaseont Toot for Weavers, J. Turner, 


Keighley 

10,806, ATTACHING Castors to the Lees of BepsTEADs, 
J. Ps and F. J. Wythes, Birmingham. 

10,807. Carpinc Ewnoines, J. Heginbottom, Man- 
chester. 

10,808. Lirtinc or Raistnc Warer, &c., J. Hurst, 
Ashton-under-Lyne. 

10,809. SEED-PLANTING MacuINERY, E. Buckle, Prest- 
wich, near Manchester. 

ee Desicattinec Cocoanvts, &c., H. R. Romney, 

mdon, 

10,811. Apparatus for the Recexivr of Payments for 
the Detivery of Newspapers, H. H. Lake.—(C. 
Galland, France.) 

— Curtixe and Cees Grass, J. Earle, 

3. and re, 
1038 Fittrxcs of the eal of a Garr, R. Aldous, 


rightlingsea. 
10,814. Paper, &c., for the Propucrion of Drawtncs, 
¢., H. J. Shawcross, London. 

10,815. Procurtrse ALuminica, W. P. 
(M. G. Farmer, United States.) 

10,816. Cumm~ey Tops, &c., J. Gowland, London. 

10,817. Temperinc Armour-PLATEs, &c., J. Y. John- 
son.—({La Compagnie Anonyme des Forges de Chiitillon 
et Commentry, France.) 

10,818. AtKaLi Waste for the Manuracrurr of SuL- 
PpHuric Acip, J. Hanson, London. 

10,819. Musica. Instruments, A. L. Mora, Londen. 

10, "820. TINNED Wire, T. Mallinson, London. 

10, $21. Gunxpowper, A. Brock and G. J. Mayer, 


Thompson.— 


London 
10, —— QUICK-MaTCH, &c., A. Brock and G. J. Mayer, 


10,823. Paces for Boots, &c., W. G. 
London. 

10,824. Brusnes, A. E. Blake, London. 

10,825. IMITATION Bamsoo, A. Model, London. 

10,826. Neck-ties, T. H. Sangster, London. 

10,827. Lockx-strrcH Sewrne Macurnes, J. B. Robert- 
son, London. 

10,828. TeLEscopic Hyprav.ic Lirts, D. (C.) Thomas, 
London 

10,829. Sapp.es or Seats of Bicyces, &c., J. Clay, jun , 
Londo: 


Stoneham, 


n. 
10,830. Hot or Cotp Warer Waste and OVERFLOW 
Leap Firrincs for Barus, J. T. Docton, Merthyr 


10,831. Maxinc Corres of Drawinos, &c., J. W. 
Marks and W. Hudson, London. 

10,832. Sourtrarres, &c., F. Schroeder, London. 

10,833. Evecrric Lamps, F. R. Boardman, London. 

10,834. Gatvanic Batteries, A. R. Upward and C. Ww. 

idham, London. 
10,835. yk C. B. Robinson, London. 
10,836. Evecrricat Firinc Mecuanism, C. A. McEvoy, 


London 
. Dusen Doors for Surps, W. 8. Winans, 


ion. 

10.838. ELectricat Switcues, F. L. Rawson and W. 
White, London. 

8th August, 1887. 

10,839. Beam Enornes, G. G. Rhodes, J. 8. Critchley, 
and N. Wood, Bradford. 

10,840. Hypravutic Puncninc Macuine, H. Berry, 
Hunslet. 

10,841. Ciamp, J. L. Berry, Aberdare. 

10,842. Sucar, L, E. A. Prangey, London. 

10,843. HaMMERLESS BREECH-LOADING SMALL-ARMS, T. 
Montrieux. —(A. Lebeau, Belgium.) 

ae Camera Cur, J. Kennerell, 


10,845. Beverace, T. Needham, Halifax. 
10,846. Givinc a SMOKELESS FLAME, W. Garner, Shef- 


vad be Sanitary Pans, F. and D. Arkinstall, Deri- 


10,848. Seesaws, J. Gilman, Leeds. 

10,849. Furniture Castor, R. A. Moon, Ardmore. 

10,850. Swircw or ConTact- MAKER for ELEctRic 
Licutixe Cowes | A. J. Shirley, London. 

a. See REAM from Mix, W. G. Cloke, 


10,852. Prayinc a Game of Sxitt, G. W. Herbert, 


10,853. Governors for ae Pressure of 
Sream, &c., F. B. Parkinson, Bury. 
10,854. Preservation of LAwN Tennis Racquets, W. 


Wethered, Liverpool. 
10.855. Last for Dryinc Damp Boots, E. W. Stead, 
London 


10, noting Extincuisnine Om, &c., Lamrs, E. Phillips, 
10,857. VaLve Apparatus for DiscHarcinc ConTENTS 
of WATER-CLOSET Cisterns, W. L. Hi d, London. 

10,858. Porrery, &c., J. Gill, on. 

10,859. ADVERTISING, 'M. Mackay, London. 

10,860. Teacuixc CHILDREN Sre.iine, A. F. Liddell, 
Exeter. 

10,861. Consuminc Smoke, R. H. 

10,862. Cocks and Vatves, W. H. Symons, London. 

10, 868. St Suprportinc Persons in Water, F. G. C. Weir, 


10,864. ‘Avmenanc Sate of Perrumes, E. Appleby, 
Londen. 





10,865. Lupricators, J. Cashmore.—(M. Cashmore, 
South Africa.) 

10,866. Motor C. A, de A. Basto, London. 

10,807. 1 Lawn Tennis Bats, F, H. ” Ayres and A. Foster, 


10,868. Peanaces for Rerininc Merats, J. Toussaint, 
London. 

10, - Sicut-reep Lusricators, J. H. Schofield and 
A. V. G. Worth, Lancashire. 

“fat Puorocrapsic Dry Piates, W. J. Wilson, 


falin, 
0,871 2. Brean Boriers, C. J. Galloway, London. 
10 sia. + ease Connections, J. Imray.—(C. Clamond, 


10,873. Gahinewe Rats, T. English, London, 

10,874. Guass Furnaces, A. J. Boult.—(P. Sievert, 
Ge rmany.) 

10,875. Spinners’ Bonsrns, F.R Donisthorpe, London. 

10,876. Toot, R. Brough, London. 

10, 877. as for Borties, A. J. Boult.—(A. Reiche, 
Germa 


y-) 
10, Y ewthe Poncaine Macuines, H. J. Haddan.—(A. Salle, 


10,879. PAPER Barres, J. R. Thame, London. 
10, i880, Avromatic Fastener for Doors, W. H. Horn 
mdon. 











SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





828. Heater Funnet ror Incot Moutps, W. 2. 
— Brooklyn, N.Y.—Filed December 29th, 
188¢ 

Claim. » the combination, with the top of an ingot 
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mould, of a heater lined with refractory material and 
provided with air and gas supply pipes and an escape 
flue, an aperture in the ee a, of the heater, and a 
funnel of refractory material extending from the aper- 
ture in the bottom of the heater to the outside of the 
heater, as and for the set forth. The com- 
bination, with the top of an ingot mould, of a heater 
lined with refractory material, an aperture through 
the bottom of the heater to the mould, a funnel of 

refractory extended aperture e 
bottom of the heater to or through the side of the 
same, a mouth to direct the fluid metal into the funnel, 
and an aperture for 1 the neu gases 
within the heater to the said mouth, as and for the 
purpose set forth. 


364,300. Drive Screw, C. D. Rogers, Providence, R.I. 
Filed August 6th, 1886. 
Claim.—{1) As an improved s article of manufacture, 
a drive screw having a head to receive a screw- 
— or other analogous tool for turning the screw 
axially, a er shank adjacent to said head, a 
A song and a screw thread extending 
ardly from said point in a Mow np Rei we 
Ganntion and terminating in a be ig iameter 
that of the normal size of the wire, substantially as 


[364300] 


described, and for the purpose set forth. (2) The nail 
hereinbefore described, consisting of a head, a 
roughened shank portion adjacent to said head, a 
sharpened point, and a series of barbs or corrugations 
extending rearwardly from said point in a tapering or 
divergent direction and terminating in a larger dia- 
meter than that of the normal size of the wire “ge | 
the nail, substantially as shown and described. 

for the purpose set forth. 


364,355. Sanp-mouLpinc Macuine, J. and J. H. Lat- 
— Indianapolis, Ind.—Filed ee 10th, 


Claim.—(1) In a sand Idi a pattern- 
plate connected below toa pair of _— levers at each 
end, and links of len ting _ 
levers to the opposite arms of a shaft su ported in 
bearings in the frame, whose partial yorebtien lifts 
the pattern through openings in a. parting-plate, 
supported in the frame, all combined substantially as 
described. (2) Ina and hine, a pattern- 
plate connected beneath and at each end to a pair of 
toggle levers, and links of 1 len; 














such levers to the opposite arms— which are also of 
364,355] 
1a | A ims. - 
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unequal length—<of a shaft 8 din bearin 
framework, whose 
- another direction lowers yoy ttern pe pose na A 

ina ing p) peso py such frame, 
a ee ined abhenttaly ond / mae (3) In frame 


moulding machine, a ne oh amv connected beneath 
and at each end to a pair of le levers, and links of 


unequal length—one of which is adjusta’ stable | wise 
—connecting such levers beds ow yer Sage arms of way coon 
length—one of which is — 

adjusting its 1 h—of a shaft sanmantte tans 

connected with frame, whose partial revolution 
Ehrugh openings in «part em Fp ttern 
such substantially as a 


364,366. Sakae for MACHINE Guns, T. Nordenfelt, 
—Filed & 14th, 1 
Claim.—(1) A gun carriage comprising a 








mounted on trunnions, oe bs gas cradle the 
able to move longitudinally, ae two —— ral 
cylinders upon cradle, communicating 

er and of different diameters, the Shader at 
smaller diameter receiving a ram connected with the 
gun and that of larger diameter being furnished with 


aram operating against a 5s} to check the recoil, 
and moved by reaction of the spring to return the 
gun to the firing position. (2) A gun carriage co: 


prising a cradle mounted on me taps — ab dra 
+ ~y mounted on the cradle contro 


n, and oy md oa draulic a inder = 
ae with nants py mn ry | 
a pressure against ay naan on ch the cradle 


is carried, and thereby preventing the movement of 
the cradle during the recoil, but leaving it free to be 
moved to alter the elevation of the a —_ the 
force of the recoil is expended, (8) 
com ing a cradle mounted on P= dA gy in which 
cradle the gun is able to move longitudinally, and a 
hydraulic cylinder on the cradle receiving a ram con- 





nected with the gun, such ram having a tail or pro- 
longation of vary: arying cross-section entering a 
thoough which liquid is > agen ¥ the movement of the 
=. (4) =e bi tal, the turn- 
ng su ted in = tal, the worm teeth 
around , eee the worm Se 
teeth, the transverse horizontal axis of the worm 
carried by the turning support, the hand wheel L, the 
sliding hand wheel axis gearing with the worm axis, 
the sleeve on the worm axis for supporting the hand 
wheel axis, the bearing Cx for the d wheel axis 
and the gun cradle carried by the turning support and 
with which said bearing has jointed connection, sub- 
stantially as and for the purpose set forth. 


364,495. Insecror, W. E. Dodge, Everett.—Filed 
April 1st, 1887. 

Claim,.—The combination of the casing «, having the 
internal flange 6, and the internal socket 10, the 
former being provided with the seat 4 and orifice 5, 
the combining cone j, formed in one piece and pro- 
vided with the rad Bay fitting the seat 4, and the 
enlargement 9, fitting the socket 10, all of said 
cone j below the shoulder 3 being’ er than the 
orifice 5, and thus adapted to pass freely entiawah, 








ie 
——— i : : " 
ee Vii = wea sh ‘Kh Te eZ 
ay 
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and the steam cone i, having a threaded shoulder i i, 
adapted to engage an internal thread in the cone j, 
and a larger threaded shoulder i”, adapted to engage 
an internal thread in the casing a, the thread on one 
shoulder being of — pitch from that on the 
other, all arranged an ly as 
shown. 





364,998. Hyprocarpon-BurRNER For STEAM BoILers, 
o = Deeds, Terre Haute, Ind.—Fited November 10th, 

1 
Claim.—In a boiler furnace, the combination, with a 
steam boiler and fire-box, of a numerously-perforated 
gas vapouriser or retort located in the fire- , the oil- 





su communica with this gas vapouriser, a 
only Ls ed with a cock ryote 
- oi the steam. and the oil . 


between “space 
pi the said steam and oil outs sess forming an 
jector, substantially as shown and described, 
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ELASTIC EXTENSION: A SPECIES OF MOTION. 
By Rospert Hupson GRAHAM. 


(1) Classification.—For a long time past the subject 
of elasticity, in the particular form of experiments upon 
the strength of metallic wire, bars, or plates, has en- 
gaged the time and attention of a number of scientific 
men, who have repeatedly put on record the behaviour 
of different brands of iron and steel under gradually 
increased loads. So far, however, and in defiance of an 
inexhaustible supply of neat autographic diagrams, there 
exists no reasonable or satisfactory theory of the distinc- 
tive and characteristic features which these diagrams dis- 
play. And yet the mere mechanical reproduction of a 
curve, with the added comment that it rises here and falls 
there, that the limit of elasticity is remarkably high, and 
that the specimen finally broke under a registered tension 
of so many tons per square inch, with a certain specific 
extension, does not us very far towards a complete 
solution of the =: Nevertheless, such information 
is extremely valuable as a check upon — deduc- 
tions made outside the laboratory. e fragmentary 
history of experimental tests has revealed to us phenomena 
such as the increase of the rate of extension with the rate 
of load, the intensified acceleration of fracture in the post- 
elastic stages of the experiment, and many other signs, 
all tending to show that elasticity is a special, although 
very odd and peculiar, form of motion, and therefore that 
elastic extension is subject to the same laws of velocity 
and acceleration that govern movement under more visible 
and tangible conditions. 

(2) The velocity of extension.—Consider the curve o 2, 
Fig. 1, which represents a test made by Professor 
Kennedy, of University College, London, described in the 
“ Proceedings” of the Institution of Mechanical Engi- 
neers, April, 1881. 

It is unnecessary to examine the test prior to the limit 
of elasticity, because from zero up to that limit the exten- 
sion is nearly uniform, and therefore proportional to the 
load; or, in other words, the locus of extension is a 
straight line, the tangent of whose inclination to the axis 


of x is constant and equal to ay the uniform velocity of 


motion. But beyond the limit of elasticity the situation 
rapidly changes, the strain speed is greatly accelerated, 
and the locus of extension is no longer a straight line, but 
a pronounced curve. 
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In order, therefore, to study the nature of this post- 
elastic curve, take the origin of co-ordinates at 0, the limit of 
elasticity ; let equal divisions of the axis of « correspond 
to equal additions of load in equal times, extensions being 
measured parallel to the axis of y, and let ol = 2r be 
termed the range of the test, extending from the limit of 
elasticity to the limit where the ordinate becomes infinite 
and tangent to the curve. Then observe the following 
construction, which will be justified in the course of the 
paper. Upon the range o/ as diameter describe the semi- 
circle shown in the figure. Produce any ordinate a c of 
the curve to meet the circumference of the rez _,2 circle in 
b; set off the length ok = 31, or thrice the ra:tius of the 
range circle, and from é draw the secant & b, intersecting 
the axis of ordinates in d, from which draw a normal d « 
to the tangent to the curve at the chosen element cc’. 
Let this normal meet the axis of abscisse in a point z. 
Then by similar triangles we have, since equal d «x corre- 
spond to equal d ¢, F 

y 


ak 


(1) 


From « draw xe parallel to d k, and join ke. Repeat the 


corresponding to the ordinate a' c', and so on for other 
curve elements, when.it will be found that all pairs of 
lines of the kind ac and ¢& meet ina point upon the 


extension curve. Hence 
or oe 
ok o@ 
or 
ok-oe 
of = od 
Wherefore, substituting for o x in equation (1) 
dy ok-oe 
Sete | igh (2) 





This equation enables us to calculate the velocity of exten- 
sion at any instant of time. For example, suppose ¢ to 
be represented by oa or five time-units; erect the per- 
pendicular a c, intersecting the curve and range circle in 
c and b respectively, and project these two points from 
the fixed focus £ upon the axis of ordinates in e and d 
respectively ; then the velocity 

dy _ok.oe _ 225 x 45 _ 1 
dt o d* 81 

all quantities being expressed in terms of the scalar 
unit - t, of which there are 15°5 to the scalar inch, so that 
in inches 


25, 


So 
a5 0'08in. (3) 
But this expression for the velocity cam be reduced to a 
much simpler and more convenient form; for rebat o d 
upon ov, making 0z = 0d; join ez, perpendicular to 
which draw z /, insecting the line o y produced in /, then 
obviously 


and by substitution in equation (2), 
ae @& _& 
dt oh h (4) 
(3) Elastic acceleration.—Differentiating the value of 
the velocity of extension, as given in equation (4), in 
order to obtain the elastic acceleration at any instant, we 


have 
ay —F ah 

ad t* Sidt 
= h, hg, for t 
This graphic expression for the acceleration at any 
instant can be further reduced by joining & h,, and 
setting of a line h, x, perpendicularly to &h,, inter- 
secting the axis of x produced in x,, then obviously, if 
OF, = Bus 


(5) 


where, as shown in the figure, 5. 


dty _ —h, hg 
d t* x, . (6) 
For example, when ¢ = 5 = oa, we haveh, = 19,dh= 
hi he = 35. 

d* ¥ [ = 0218, in terms of dt 

d t* | = 0°014067in. 
In order to put a right interpretation upon this expres- 
sion for the elastic acceleration at any instant of time, 
let us assume that the influence of the weight and 
inertia of the specimen is, for all practical purposes, iJ ; 
and that the tension is uniform along the whole length 
of the test-piece, or that the elemental extension d y is 
the same for all elemental lengths dz. Let y' be the 
extension in the length / due to the instantaneous ten- 
sion, which, of course, varies from instant to instant ; 
then the corresponding specific extension per unit of 


length will be v; and if w = the sectional area, E the 


coefticient of elasticity, the total tension at the time ¢ is 


Ew". 


Now, if the load added per unit of time be represented 


by dp the actual load upon the specimen is equal to 


dt 
dp and the resistance to acceleration of the mass 


¢. dt? 

t dp . . t dp dty , 
so of this load aS a 7 The moving 
force of has to overcome this resistance plus the 


tensional resistance to extension, which has just been 


expressed in the form E @ - ¥; hence we have the 
equation— 4 P 
soe, Oy PY uth 
te Se ae 
dty g y' - 
or, —§ =g- —!_, Ew 7 (7) 
d t* t BP U 


In order to improve the form of this equation, let us 
represent the extension due to the static load ¢ ap by y, ; 


so that - 
Hm tae: 
Substituting in equation (7), 
i Se oe z 8 
d t* I ( Yo ) Yo ( ) 
where z is the difference between the elastic extension y' 
and the static extension y., both taken at the same 
phase of the test. 
Thus, then, according to equation (8), we have the 
relation 
elastic acceleration _ elastic — static extension 
gravity acceleration static extension 
Now, it will be observed that the static extension 


yo = Bt, where 8 = 


l 
Ew 











© 





same operation for the succeeding element of the curve, 





taking d ¢ as the scalar unit, we find from a comparison 
of equations (5) and (8) that 
dt‘y __ —g# _ ~0k.dh 
dt* Bt he 
which equation furnishes the difference z between the 
elastic and static extension, or what may be termed the 
elastic excess, in the convenient form 
~0k.dh Bt __c.tdh 
aw oe ey 


. o k,a constant. But according to the 





z 


(9) 
B 


where ¢c = 


drawing, d h varies approximately as 1; therefore we 
conclude from (9) that z varies directly as the time and 
inversely as /. In this value of z, 8 and g are expressed 
in inches and z in terms of d ¢t. Having calculated the 
value of z, we have y' = y. + 2, and the actual value of 


the tension is Ew . 7 F . To exemplify the use of these 


forms, let us work out the example represented in the 
figure, in which ae = 2000 Ib, Z 
E = 29,000,000. This value of E is not furnished by 
Professor Kennedy, but cannot be much in error. With 


these data and the graphic results of the figure combined, 
we find— 


10in., ¢ = 5, and 


log. B . 483863, a constant 
log. B.ok . . 2°19081, “ 
B.ok we 
w o> 5°60648, fe 
ey > . 629202, in terms of dt 
ae ar 2°72793, for 5 secs. and in dt 
” 4s = Fhe 
a os. « « SUGGS 
The ordinary theory of elasticity being based upon the 


assumption that the actual tensional resistance is Ew x, 


“ 


. y' 
instead of Ew“, would lead us to very erroneous con- 
Zz 


clusions ; not only because it takes no aecount of the loss 
of tension by reason of contraction of the sectional area, 
whilst the test-piece increases in length ; but also because 
it neglects the loss through the gradual debasement of the 
meta], which becomes more and more plastic as the time 
of fracture draws nearer. 


(4) The curve of extension.—In order to find the equation 
to the elastic curve 0, it is only necessary to integrate 
equation (4); thus, in 

I 


Zz 


0 


dy _ 
dt 
0 z* 


substituting for / its value - » we find 
e 


12 
oe 
dy ck. 
dt oa’ 
where, according to the drawing, 
oe ~~. @f ‘ek 
od ab’ od ab’ 
and ok = 3r; ak = (8r~t); a@b* =¢ (27-2). 

After substitution of these values in the above form 








dy - dy _ (3r—t) 
for a? We obtain 4a t@r—t) 
ydt eo dt 2r—t/)° 





V = 


Integrating this equation, 
log. 9 = 


log. oe 
S N ort 
and ts 


y - (10) 





N or—t" 


This cissoidal curve can also be directly derived from 
the geometrical relations of the figure. It correctly repre- 
sents the extension curve in the special case under review, 















































the difference between the ordinates, as given by Pro- 
Fig. 2 
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fessor Kennedy and as reduced from equation (10), being 
so slight as scarcely to be visible upon the scale. The 
coincidence is still more marked in the example repre- 
sented in Fig. 2, which, stripped of the geometric staging, 
is the exact reproduction of the curve traced by Professor 





oe » a constant; wherefore, 
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14th, 1887.) It will be seen that this quality of bronze 
has a very short post-elastic range owing to the great 
steepness of its curve and the plastic nature of the 
material. 

The curve, Fig. 1, which we venture to call the envelope 
of velocity and acceleration, is similar in character to the 
original extension curve. It is, in more explicit terms, 
the curve envelope of the tangent lines drawn from points 
z to points A. 

(5) The rate of load addition.—Let the normal extension, 
or the total extension less that due to vibratory effect of 
the load at the time ¢, be termed y and let y be the vari- 
able extension during the period of vibration which neces- 
sarily succeeds every increment of load; then 

¥-¥=2' 
will be the increase or diminution of y at any phase of 
the vibration. 

Now, we may safely assume, as-already proved for the 
analogous case of elastic acceleration, (§ 3), that 

vibratory acceleration y-% 2. 
gravity acceleration ~ y ~ y%’ 
whence 


1 
vibratory acceleration = ye 93 
t 


or, counting time from the origin of vibration, 


d? z! — z! 

dt ~ J 
and 

dz zi 

dt? + x4 = 


Integrating this equation by known methods, 


z' = A cos g i 5 
z= A om. t ,/2 + B sin. ¢ ye? (11) 


in which A and B are arbitrary constants to be deter- 
mined by the conditions of the problem. Thus, when 
t = 0, z' = 0, and therefore A = o. Moreover, the 
normal extension y for a given phase ¢ of the experiment 
is constant, and continues so during the whole period of 
vibration at that phase, which may be assumed to 
reach a maximum before the next increment of load 
begins to take effect; for, inasmuch as the increase of load is 
continuous, it is impossible for the vibration to go back or 
to sink below the normal extension y, We shall there- 
fore take this maximum value of z' as the increase of 
extension arising from the vibratory effect of the load. 

Differentiating Equation (11), in order to find the 
velocity 


d z' d 5 =v= 

dr7aily-%) : — 

dy__ g i g g \ ‘ 

ae A [2 - sin.t Jz +B ,/2 : /2. 


but, when ¢ = 9, of = v,; therefore A being zero, we 
have 
v=B /9, B= 4, 


/®; 
Vv iG Ng : 


whereby Equation (11) takes the simpler form— 


s' = 0% sew 9. i 
J OM 


This value of 2! 


. (12) 


attains a positive maximum for 


4s ee eee mae F 
Ny = 3? ort =A ; anegative maximum 


3 og 
fort= = | Jx:; and returns to zero fort = 2* |» ; 
2 9 vg 
which, therefore, would be the period of vibration were it 
possible to complete it. 
. ™ . 
Makingt = 2 . in equation (12), we obtain the 
positive maximum value 


im = Uy fe 


whence Y=H%+m=H" + 1%, In 
Vg 
and ye=¥-% (13) 


where y, the total extension, is given by equation (10) ; 

and v, /¥ , being a very small quantity, may be calcu- 
\ q . ? . 

lated by substituting y for y,, and taking the factor v, 


equal to the velocity ; (Eq. 4, Art. 2), at the time ¢. 
U 
Thus it will be seen that the total extension de- 
pends upon, and increases with, the velocity of exten- 
sion v, at any phase of the experiment. The increment 
of extension produced by the vibration of the load and 
expressed by v N / ¥¢ is always a very small quantity, 
9g 
even in the vicinity of the point of rupture. For example, 
in the phase t = 6 of the case under review, we have 
Ye = a'c' = } of an inch, v, = 0°094in.; and, therefore, 
27 
10000 
and 7, = 1°88in., which are extreme values, z,, only rises 
to about 0°166 of an inch. 


But, although the value of z,, is so small relatively to 
4%, it nevertheless serves to explain a peculiar feature of 
wire experiments—namely, that the extension-curve be- 
comes visibly steeper for quicker rates of of load-ad- 
dition, and that the increase in steepness is more 
visible and pronounced in the later stages of the 
test — perfectly in accord with what might be an- 
ticipated from the form of the function z,, which 
varies directly as the velocity v and the square 


in. Again, if in the fracture-phase y, = 3in. 


Lm = 





root of the normal extension y. Now, if the rate 
= be increased, it stands to reason that the velocity of 
extension v, at any particular phase is likewise increased. 
In order, however, to illustrate this almost self-evident 
statement, take a simple hypothetical case in which 


aig. 
i B 
and therefore— 
dy = B 2 
Pry = sig mo. ©. 


Now, if the rate be varied, the extension y, corresponding 
to any given load, will, apart from all question of vibra- 
tion, remain constant. Thus, by doubling the rate of 
load increase, the time of a given load and extension is 
halved. Let therefore &' represent the value of 8 under 
the foregoing conditions, when the rate is doubled and 
the time halved, then 


OS = eS tJ ee Ze 
id pps (2) =o. 83 
or, B' = 48, 
dy\'_ ¢\_ Se ee 
gr) =a: (4) =200=2- 9! 
d? 1 2 
da) =P mand Te 


Hence, by doubling the rate ap, we have likewise 


doubled the velocity v, = of, and quadrupled the 


original acceleration. 

(6) The Wicksteed loop—The theory of vibration just 
explained scarcely accounts for the occasional appearance 
of a plastic wave in what otherwise ought to be a straight 
line, or a rising curve. This singular wave goes by 
the name. of the Wicksteed loop, having been first 
observed on diagrams traced by the. Wicksteed_ single- 
lever testing machine. Most probably it is due to a 
premature display of plasticity or incohesion of the metal, 
which disappears under increased tension. It seldom 
occurs in wire experiments, when the metal is more 
likely to be homogeneous than in test-pieces of larger 
cross-section. At all events, it would seem safe to ascribe 
this loop-effect to some peculiar attribute of the metal, 
which permits the above-mentioned premature display of 
plasticity or local incohesion ; inasmuch as it is not a 
general, but rather an exceptional feature, occurring only 
in experiments upon special brands of iron or steel. 

(7) Wire exper men s.—The conclusions of this paper 
are restricted to ordinary bar and plate curves. Whether 
or not wire extension curves are also approximately cis- 
soidal is a question to which I have not so far applied 
any graphic test. But, in any case, even if wire curves 
were of a different character, the given general method 
of solution would still subsist, the details of construction 
of the velocities and accelerations being modified to suit 


the nature of the curve. 
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Fig. 3 represents the principle of the convenient appa- 
ratus set up in the Yorkshire College by Professor Barr 
for making wire experiments. The line ac is the wire 
with an index finger at f for tracing the curve upon a 
revolving drum; 6 is the discharging, and c the receiving 
tub; p isa pulley carrying a cord, fastened to the spiral 
spring s. In the initial stage } is full and the spring 
drawn down; then, as the sand flows out from b to c, the 
wire lengthens, whilst the spring contracts, and revolves 
the drum at so many inches drawn, or so many lbs. of 
sand delivered per division of time. It was during an 
experiment performed by Professor Barr with this time- 
test apparatus that I first witnessed the influence of rate 
upon the character of the curve. In the next part of the 
paper we shall deal with the method of assaying extension 
curves for cissoidicity. 

(To be continued.) 








PROGRESS IN THE UNITED States Navy.—Captain Bunce, of 
the Atlanta, has officially reported the result of firing a couple of 
rounds from the guns of the new ship on July 15, at Gardiner’s 
Island. He says:—‘‘ The result of this firing has been to com- 
pletely disable both 8in. breech-loading gun carriages, and to throw 
doubt upon the efficiency of the 6in. breech-loading gun carriages 
and the three-pounder rapid-fire gun mounts. © arrangement 
of the battery has proved to be bad, as some of the guns have to 
be abandoned by their crews that the other guns may be fired at 
the target.” The report enclosed shows in detail the extent of 
the damage, which consists mainly in breakage of electric light 
plant, driving in of panels, disarrangement of joiner work, break- 
age of cabin windows, and a slight splintering of the deck. 





THE ORIGIN, COMPOSITION, AND USE OF 
BASIC SLAG. 


Art the present time the attention of the agricultural 
world, both here and in Germany, is being directed to the 
substance known as “basic slag,” “basic cinder,” “Thomas 
slag,” “Thomas process slag,’ and under many other 
names. This substance is produced in the Thomas-Gil- 
christ process for dephosphorising iron. This process is 
essentially an improvement of the Bessemer process, and 
the improvement consists, firstly, in lining the converter 
with lime; secondly, in adding an additional quantity of 
lime to the molten iron after it has been run into the con- 
verter. The history of this simple, but remarkable and 
valuable, discovery is of too recent a date and too well 
known to need repeating here; but it is well to remark 
that although the discovery was made in England, it is in 
Germany that some of the more interesting chemical 
questions in connection with the slag are being investi- 
gated with characteristic zeal and pertinacity. 

The chemistry of the formation of basic slag is briefly 
this. During the conversion, which lasts about fifteen 
minutes, under the influence of the strong air blast 
bubbling through the molten metal, the impurities 
become oxidised, producing an enormous rise in tempera- 
ture, which greatly aids the process of conversion; in this 
way the manganese is converted into manganic oxide, the 
carbon into carbonic anhydride, the silicon into silicic 
anhydride, and the phosphorus into phosphoric anhydride, 
and what is most important, the phosphorus thus oxidised 
is immediately removed from the metal, inasmuch as it 
combines with the lime; part of it therefore remains in the 
lining, but the greater part rises to the surface along with 
the other oxidised impurities, and constitutes the “basic 
slag.” 

‘a comparison between the slags produced with and 
without the basic lining is given below. It must, of 
course, be understood that the slag varies considerably 
according to the quality of iron charged into the con- 
verter, and, taking this into consideration, we have 
adopted the composition of an average quality slag in 
both cases. The numbers are per cent. ;— 


Non-basic slag. Basic slag. 
oP 8“ 


Silicic anhydride (silica)... oo Wee... 20 
RIDER “sett bc, Diss The Ssh lt Se 1:10 
Iron oxide (ferrous oxide) 16°86 8°06 

- (ferric oxide) sen iene. Ser ae 514 
Manganese oxide (manganous oxide)... 32°23 5°24 
Lime ... cA tae Ce a es 49-90 
Magnesia ... 052 3°40 
Alkalis ; traces ... _ 
ne none 0°60 
Phosphoric anhydride 0-01 19°03 


Now although slags from different samples of iron may 
differ considerably in composition, yet there will always 
be a great and decided distinction between any sample of 
non-basic converter slag when compared with any sample 
of basic slag; and that distinction will be in the relative 
percentage of lime and phosphoric acid. In the special 
sample of basic slag examined above, the various con- 
stituents were found to be in the following forms of 
combination :— 


Tetracalcium phosphat 49-02 per cent. 


Calcium silicate ... ... ... 5: ae 
Free lime—calcium oxide ... 11°00 * 
Calcium sulphide... ... ... 1°35 a 


The other constituents were present in the form given in 
the previous table. It will be noticed that the whole of 
the phosphoric acid is present as tetracalcium phosphate, 
that iron is present partially as ferrous and partially as 
ferric, and that the amount of free lime is not very great. 
It does not contain any iron phosphide. The iron in the 
slag does not appear to exercise any deleterious action on 
plauts, inasmuch as very good crops have been grown after 
heavy dressings of basic slag. 

With regard to the lime and phosphoric acid, a point 
of great interest arises. It would appear that under 
the influence of the very exceptional condition, such as 
the enormous heat, the molten metallic mass, the excess 
of lime, &c., a remarkable and novel compound of phos- 
phoric acid with lime is formed, and is found crystallised 
in the slag. Now as these constituents, the phosphoric 
acid and lime, of the slag are the most important when 
considering its Ronde | value, naturally enough utili- 
tarian investigators took up this side of the subject, and 
they were rewarded by the discovery of the very 
interesting fact that the lime appeared in this new form. 
Opinions differ as to the actual constitution of this com- 
pound; some regard it as a salt of a new form of phos- 
phoric acid capable of combining with four equivalents of 
lime, others consider it merely as a basic salt of ordinary 
phosphoric acid; but whatever difference of opinion exists 
as to the constitution, there is no doubt about its 
composition, that is, that four equivalents of lime 
are chemically combined with one equivalent of phos- 
phoric acid. It is universally acknowledged among 
chemists that phosphoric acid is tribasie-—that is, capable 
of holding three equivalents of a base in combination ; 
but we find that in the slag-lime salt the phosphoric acid 
is holding together four of base, and is really exceeding 
its strength. Hence, if such really is the case, we may 
presume that the lime is not held very tightly. If we for 
a moment turn our attention to other forms of phosphate 
of lime we shall find that the solubility and manurial 
value are greatest in the salts containing the smallest 
percentage of lime, and that as the proportion of lime 
increasessothe solubility and manurial value decrease ; thus 
ae ome wae: monocalcium phosphate, CA H, P, O, 
is known to everybody as a very soluble substance, and a 
quick-acting and useful manure. Precipitated phos- 
phates, or other forms of dicalcium phosphate, CA, H, 
P., O,, is only soluble to a very limited extent, 
and is far inferior to superphosphate as a manure, 
whilst tricalcium phosphate, Ca, P, O,, is not only 
insoluble, but is also comparatively quite valueless as a 
manure. Reasoning from analogy, we should be quite 
justified in assuming that the tetracalcium phosphate 
would be considerably more untractable than the tri- 
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calcium compound, and consequently less soluble and less 
valuable as a manure. Experiments show, however, that 
far from this being the case, in reality the basic slag 
phosphoric acid is more effectual as a manure than even 
dicalcium phosphate or raw Peruvian guano or bone meal. 
Such being the case, we have very good reason for sup- 
posing that the explanation given above is correct, for 
owing to the strained state of combination between the 
lime and phosphoric acid in the basic slag, any matters in 
the soil capable of combining with lime, such as carbonic 
acid, humic acid, acid juices of plant roots, and certain 
soluble salts, can attack and remove lime from its com- 
ratively loose combination in the slag, and in this way 
ring about the destruction and demolition of the whole 
combination which results in the phosphoric acid becoming 
available to plant life. The easily decomposable nature 
of basic slag with various reagents, and its solubility, 
have been experimentally proved by numerous investi- 
gations. 

It is evident from this fact that it is superfluous and 
wasteful to treat basic slag with acids in order to render 
its phosphoric acid available to vegetable life. In fact, 
the slag simply requires to be ground very fine indeed, or 
else, as some say, to be ground coarsely and exposed to 
air for a few weeks, then it is in a fit state to be applied 
as a manure. 

The fact that basic slag is a very valuable manure has 
now passed far beyond the region of doubt. The experi- 
ments that have been made in this direction are very 
humerous indeed, German agriculturists having more 
especially given the matter their most serious attention. 
Tn looking through a great many of these experimental 
results one is struck by their contradictory nature, but 
on carefully considering the question it will be found that 
the differences are not so much due to the slag as to the 
mode of conducting the experiments, or the soil, or the 
climate, or other varying conditions. Compare, for 
instance, these results. It will be noticed what a differ- 
ence soil makes. These experiments were made with the 
same sample of slag :— 





| Yield of grass in kilos. per hectare. 








Description of soil Manured with 
Unmanured. _|600 kilos. basic slag 
per hectare. 
Wet moor land ... a 5600 7750 
Sandy water meadow ... .... 3966 4350 
| 
Meadow land with sand subsoil’ 4480 4525 








Many such examples might be adduced, in which compa- 
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risons have been made from experiments which are not 
comparable. Wagner in Darmstadt has made a series of 
very elaborate experiments, in which he has eliminated as 
far as possible such conditions and influences as would 
interfere with comparison of the effect of manuring with 
different kinds of phosphatic manures. From his results 
it is shown that taking the increase in yield given by 
super —_ as 100, that the phosphates named below 


would yield the relative amounts indicated by the figures. 
ae re: 
Basic slag, very finely ground ... ... ... .. .. 61 
Basic slag, finely ground... ... ... 0... ws. ss «. 51 
VS a ee: 
Basic slag, coarsely ground ... ... 0. .. «. «. 18 
Bone meal, NE saz: “sav, cae exe Sa a 
Ground coprolites ... ... 9 


Such increases in yield have been obtained with both 
barley and wheat and other crops. The finest basic slag 
grains were none larger than 0°l mm. in diameter ; the 
next degree of fineness consisted of 83 per cent. of 01 mm., 
17 per cent. between 0°1 and 0°2 mm.; the coarse contained 
52 per cent. between 01 and 0°2mm., and 48 per cent. 
02 to0'4mm. It will hence be seen bow important a 
factor pulverising is. In fact, the value to the farmer 
depends on the amount of phosphoric acid present in the 
slag, and on the degree of fineness to which the slag has 
been reduced. 

As one might expect, basic slag is very suitable for 
putting on acid soils, and has been used with success in 
the recovery and cultivation of moor lands. It has also 
proved successful on clay lands, on meadows, in vineyards, 
and in orchards; and in fact will no doubt be found 
oy useful as a phosphatic manure, where such are 
~ a? , and where there is not too much lime in the 
soil. In using basic slag instead of superphosphate, 
double the quantity of phosphoric acid should Ss allowed 
as would have been applied as superphosphate. 








COMPOUND PORTABLE ENGINE. 





IN previous impressions we have published engravings of the 
engines of Messrs. Foden and Sons, and of Messrs. Davey, Pax- 
man, and Co. We now give above a perspective view of the 
compound engine of Messrs. J. and H. McLaren. This engine 
has already been fully described in our pages. It will suffice to 
say here that it has cylinders 5jin. and Qin. diameter and 15in. 
stroke. Copies of the official diagrams taken at Newcastle will 
be found on page 105 in our issue for August 5th inst. 








AT a meeting of a special committee of the Featherstone 
Local Board—West Riding--held on Friday last, Mr. Malcolm 
Paterson, M. Inst. C.E., was appointed to report on the best means 
of supplying the district with water. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Austria—Means employed to increase export trade.—During 
1886 several earnest and well-chosen efforts have been made to 
increase the export of Austrian manufactures to foreign coun: 
tries. The Minister of Commerce has issued an address to the 
several Chambers of Commerce, recommending them to send 
young men to foreign centres of trade for the purpose of study- 
ing the business, conditions, and habits of the people, and to 
prepare the ground for the establishment of factories and branch 
houses of Austrian firms. A fund has been started by the 
Chamber of Commerce at Vienna, and thus far £12,750 has been 
collected to defray the travelling expenses of these students. It 
has also been proposed to employ these students as representa- 
tives and salesmen of Austrian manufacturing establishments,’ 
and thus to ensure their support while they are devoting their 
time to the study of foreign commercial relations. The Export 
Society of Vienna has during the past year pushed with con- 
siderable vigour the establishment of sample depéts of Austrian 
goods in foreign markets, and as another means of encouraging 
the export trade, a sample depét of foreign manufactures has 
been started in Vienna, mainly for the purpose of informing 
Austriam manufacturers of the character, kind, price, &c., of 
goods in demand and use in foreign countries, so that when this 
depot or museum is complete, an Austrian exporter or manu- 
facturer need not travel to foreign countries so as to acquaint 
himself with the fashions or necessities of the people dwelling 
therein, but can visit the museum, and there be informed more 
minutely as to his chances of success, should he desire to fur- 
nish the goods in demand. He will see the kind of goods re- 
quired, can estimate their cost of manufacture in his factory, 
can also be informed of their price in the market in question, so 
that it would seem to be a simple calculation for him to decide 
whether to make the venture or not. In addition to this the 
manufacturer has other auxiliaries at home to assist him in his 
efforts to extend his trade with the greatest possible safety. The 
Export Society of Vienna is in constant correspondence with 
Austrian Consuls and merchants in foreign countries, and is 
ready to impart the very valuatle information thus gained t 
any Austrian merchant who may apply for it. 

Italy—Milan Bakers’ and Millers’ Exhibition.—This exhibi- 
tion, having for its object the improvement of baking, bread- 
making, and corn-grinding, was opened on 19th May last. The 
milling industry of Italy employs about 70,000 hands, and 
170,000 horse-power, 15,000 of which are water-power. The 
gallery of machinery in motion, in which mills, complete with 
all the necessary machinery for wheat cleaning and grinding on 
the gradual process system are being exhibited at actual work, 
is interesting, although on a very limited scale, there being but 
two such mills, one by an Italian firm, Besana, Carloni, and Co., 
of Milan ; the other by a Swiss firm, Daverio, of Zurich. The 
former cleans and grinds ten tons of wheat in twenty-four 
hours ; the latter, very similar in arrangement, eight tons in the 
same time. The machinery of the mill of the Italian firm is not 
all made in Italy, the roller-mills being from Messrs. Kraus, of 
Germany, but an arrangement has been made with this firm to 
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construct their roller-mills in Italy. The elevating, flour- 
dressing, and wheat cleaning machinery are principally copies of 
American and English machines, but they are well made. 
Messrs. Gauz, from Buda-Pest, who have a branch house in 
Milan, are large exhibitors of their roller-mills, of which they 
have sold 15,000, 800 being in Italy. Messrs. Bale and Edwards, 
an English firm established in Milan, exhibit roller-mills and a 
general assortment of flour dressing and wheat cleaning 
machinery, from Messrs. Carter, of London, compound and other 
steam engines from Messrs. Hornsby, of Grantham, as well as 
various other sorts of machinery for mills. The motive power 
to the mills at work is supplied by two horizontal compound 
condensing engines of 100-horse power each, fitted with auto- 
matic expansion and instantaneous cut-off valves. One is made 
by Sulzer Brothers, of Winterthur, andthe other by F. Vosi 
and Co., of Legnano, near Milan ; they are both well made, 
and have been sold to firms in this province. In an adjoining 
gallery are exhibited a large number of various machines 
for millers ; the principal exhibitors being Messrs. Escher and 
Wyfs and Millot, both of Zurich, the latter firm having a branch 
house in Milan. Messrs. Ruston, Proctor, and Robey and Co., of 
Lincoln, both exhibit various sized steam engines. Amongst the 
most important machines for milling there are 11 Italian, 28 Ger- 
man, and 12 Swiss exhibitors; of this number only 4 can be con- 
sidered as constructing engineers. Inthe bread-making machinery 
and oven department there are 64 exhibitors, 3 English, 2 French, 
8 German, 49 Italian, and 2 Swiss. The only oven apparently 
using mechanical means is one by Signor Candelo. It has a 
revolving iron plate, 10ft. in diameter, turned by hand by 
means of gearing. The bread is placed upon this plate, to which 
the heat is communicated both above and below by flues ; 45001b. 
of bread can be baked in this oven in twenty-four hours, with a 
consumption of about 2201b. of coal. The other ovens differ 
only from each other in the manner of diffusing the heat. In 
the grounds an Italian firm Riva, of Milan, exhibits engines 
from Messrs. Marshall, of Grantham, and biscuit making and 
baking machinery at work from Messrs. Baker, of London. 
Signor Guiseppe Locarni, of Vercelli, exhibits rice cleaning 
machinery at work, including the entire process of brightening, 
cleaning, and pearling the rice ; the machinery is driven by an 
engine supplied by Messrs. Garrett and Sons, of Leiston. There 
isa pavilion devoted to electric lighting machinery, of which there 
are 28 exhibitors, 6 English, 2 French, 3 German, 14 Italian, 
and 3 Swiss. Thedynamos are driven by three steam engines of 
about 200-horse power; one of 100-horse poweris by Nevilleand Co., 
of Venice, and the other two by Soein and Wick, of Basle, and the 
Qerlikon Works, Zurich. The steam to the different engines is 
supplied by seven large boilers, one being made in England, one 
in Germany, and five in Italy. The Government offer premiums 
to the amount of £200 for the machines that will most economi- 
cally and rapidly dry Indian corn and rice, so as not to injure 
their food, seed, or storing properties. There are 32 entries in 
this class, 27 of which are from Italian constructors. The final 
trials will take place at the harvesting of the new crop. With a 
view of making the exhibition practically instructive, it has 
been arranged with the different benefit societies of bakers in 
various parts of Italy to send a certain number of selected work- 
men to visit the exhibition and make experiments ; making 
bread, and using alternately the different systems of machines 
and ovens, so that on returning to their homes they can speak 
with authority as to the advantage of the mechanical over the 
hand process of ing bread. 

Japan—Establishment of exchanges.—The Japanese Govern- 
ment has just promulgated a law for controlling the establish- 
ment of exchanges, which must exercise considerable influence 
on the development of commercial enterprise in this empire. 
The general rules are: Exchanges will be established for com- 
mercial purposes at such important places as may be deemed 
suitable, on application by local merchants and under the 
sanction of the Minister for Agriculture and Commerce: The 
articles dealt in on these exchanges are such as the Minister of 
Agriculture and Commerce may, on the application of the 
promoters, sanction. To establish an exchange a certain 
number of persons qualified as members in Ozaka and Tokio, 
not less than thirty, and in other places not less than fifteen, 
must apply through their respective municipal governments for 
the sanction of the minister. The expenses of establishing and 
maintaining exchanges are to be borne by the members thereof, 
and may be met by certain charges, approved by the minister, 
on the transactions. Exchanges shall be under the control of 
the minister, and subject to the inspection of the municipal 
governors. If any transaction is at variance with an existing 
law or order, or with the public interest, the minister may 
cancel or suspend part or the whole of such transaction, dis- 
qualify the members concerned in it, prohibit or suspend the 
licence of the brokers, and remove or suspend permanently or 
temporarily the names of members from the list. The minister 
may cancel the rules, and may abolish, annul, or suspend the 
judgments of exchanges; he may also appoint committees to 
inspect the affairs of exchanges, ascertain whether the necessary 
rules are being complied with, and superintend the business 
generally. No commercial transaction shall be carried on except 
during the fixed hours of business. Each member must deposit 
as personal security a sum of not less than £54 and not more 
than £540. Persons desirous of becoming brokers must apply to 
the minister for a licence, for which they shall pay a fee of £9. 
A broker must be a member of exchange and deposit security to 
the amount of not less than £180, and not more than £3600. 
The business of a broker is limited to one exchange he will not 
be permitted to enter into any transaction on his own account, 
must carry on his business in person, and will not be allowed to 
use a representative for the purpose. All disputes relating to 
transactions in exchanges shall be brought for arbitration before 
the committee. From their decision no appeal shall be allowed 
to a court of law, except when questions of law are involved. 
The minister may prohibit any person from engaging outside 
exchanges in business similar to that carried on inside. The 
only exchange which existed in Japan before the opening of the 
country to foreigners was the Rice Exchange of Ozaka, which is 
still the centre of the rice trade. In the autumn of 1876 rice 
exchanges were permitted generally throughout the country on 
certain conditions. In 1878 the Government published regula- 
tions for the establishment of exchanges, where operations could 
be carried on in Government bonds in money, and in the shares 
of the national banks, and of all other associations and com- 
panies, the existence of which was sanctioned by the central 
authorities. The new regulations are applicable to exchanges of 
all kinds, and will come into operation on September 1st next. 





The new regulations, compared with the old, show many im- 
portant points of difference. The amount of capital required | 


for the establishment of an exchange is no longer subject to a 
minimum limitation, but the number of promoters nece 
before a licence can be obtained is increased. Operations in all | 
kinds of commerce will be permitted if approved by the central 
authorities. Business transactions will be of two kinds—trans- 
Instead of ; 


actions to be settled on the spot and time bargains. 


being, as at present, practically unrestricted, membership will 
be limited to bona-fide merchants residing in the locality of the 
exchange. Foreigners are no longer to be debarred from becom- 
ing members of an exchange or brokers. The officers of an 
exchange with the exception of the director and assistant-director 
van carry on business the same as ordinary members. The pro- 
visions in regard to brokers are very strict. The maximum 
penalty attached to a breach of the regulations is reduced from 
£180 to £90. The most striking feature of the new regulations 
is the strict supervision to be exercised by the authorities, who 
will have full control over each association. The present regula- 
tions will be in force in all exchanges which are established under 
them, until their licences expire. The new regulations coming into 
existence on the Ist September next; the two sets of regulations 
will for some time be in operation concurrently. The changes 
contemplated have attracted much notice in Japan; and, as is 
usually the case with new measures introduced by the Govern- 
ment, the question is regarded from two opposite points of view. 
The objections to the new regulations are chiefly, whereas under 
the old regulations members of an exchange could be punished 
for offences against the rules of the association by forfeiture of 
their shares, in future such offenders will be liable only to forfeit 
the amount deposited on admission. The guarantee for good 
behaviour will thus be diminished and the confidence of the 
public will be weakened, with results injurious to trade. The 
provision prohibiting brokers from carrying on transactions on 
their own behalf will practically be a dead letter, as brokers 
will not scruple to do business on their own account in the 
names of other people. The effect of allowing new exchanges 
to be established under the new conditions side by side with the 
old ones, will be that business will be diverted from the old 
channels, and that great loss will be caused to established 
interests. The Government should have waited until the 
term of the licence of such exchange had expired before per- 
mitting a new association to be founded in the same 
locality. The supporters of the Government contend that 
the new measures he have an excellent effect in check- 
i unsound speculation, and thus. raising the standard 
tam’ morality. It is agreed that shareholders in 
existing exchanges have no right to complain if the Govern- 
ment terminate their licences at the end of the five years for which 
they were granted. On the whole, the general feeling is that 
the Government have taken a step in the right direction. The 
official classes are said to be largely represented amongst the 
shareholders of existing exchange associations, and gambling in 
stocks and shares of all kinds has increased to such an extent as 
to call for action on the part of the Government. Although the 
measure has provoked hostile criticism, the dissatisfaction applies 
more to details than to the reform itself. 

Russia.—Trade of Kharkoff.—Kharkoff, where an agricultural 
exhibition is to be held in October next,! is the Government 
town of the Province of the same name. The city has a popu- 
lation of 170,000, is an important commercial centre, lies in the 
midst of an important agricultural district, and supplies nearly 
the whole of the Governments of Ekaterinoslow, Kharkoff, and 
Poltava, with articles of home and foreign manufacture from 
Central and Northern Russia, and from the ports of the Azoff, 
Baltic, and Black Seas. The distance by railway from Moscow 
is 488 miles; from Nicolaieff, 370 miles; from Odessa, 553 
miles; from Riga, 873 miles; and from St. Petersburg, 883 
miles. The city is approached by the Nicolaieff-Kharkoff, and 
the Koursk-Kharkoff-Azoff lines, and is also connected with 

iga, Warsaw, and the Austrian frontier. Though the Russian 
protective duties have materially affected foreign imports here, 
there is still an opening for English goods such as agricultural 
implements and machinery, copper goods, cutlery, hardware, 
iron, bar, pig, and sheet, locks, nails, and steel. At the present, 
preference is given to American, French, and German goods. 
This is in no manner astonishing, as English commercial travellers 
have almost abandoned Kharkoff, and the Germans have it all 
their own way. Though trade is now very bad, the French and 
Germans, particularly the latter, manage to do business through 
the medium of their travellers. Why should not the English 
be equally enterprising? During the last fair—of which there 
are five annually,and at which it is estimated £4,000,000 changes 
hands—held in Kharkoff, there were thirty German commercial 
travellers staying at one hotel, against one Englishman, and 
more Germans were at other hotels and lodging houses. The 
question of distance should be taken into consideration, Germany 
being so much nearer. It is surprising that English goods 
reach Kharkhoff principally vid Riga, as the freight by 
that route must be heavier than by Nicolaeiff and Odessa, 
since the distance by rail from the latter ports are 503 
and 320 miles respectively shorter, so that the difference in the 
greater sea freight would be more than made up by the lesser 
freight by rail. Coa] used in the manufactories of Kharkoff and 
the neighbourhood is brought from pits in the Governments of 
Ekaterinoslow and ,Kharkoff. A speci examined burnt 
brightly, had plenty of gas and the appearance of the best New- 
castle coal. The coal now extracted from these pits is superior 
to what it was three years ago, and is sold at two-fifths of the 
price of good Russian coal at Odessa; but the Odessa Gas Com- 
pany say that they cannot get the same quality of gas from 
Russian as from English coal, and engineers and masters of 
Russian steamers much prefer English coal to that of their own 
country. There are resident in Kharkoff from forty to fifty 
British subjects employed as clerks, mechanics, and tradesmen. 
One firm carries on business as agricultural implement and 
machine agents. 

United States—Deposits of manganese ore.—Ores containing 
manganese are of two kinds, manganese and manganiferous iron 
ores. In fixing the dividing line between these two ores, the 
standard of shipment in English chemical works has been 
adopted, 70 per cent. of bioxide equalling 44°252 parts of the 
metal per 100. Ores containing less than this percentage of 
manganese can be used in the manufacture of ferro-manganese 
and high manganese spiegel, while some ores with an excess of 
manganese can be used for low spiegels. Manganese is found 
widely distributed in this country, is almost as plentiful as the 
deposits of brown hematite ore, and occurs as a constituent of 
most of that class of ores, and sometimes to such an extent as 
to make the ore a manganiferous one. At times pockets or veins 
of manganese are found alongside of irun ore, especially in the 
Appalachian ranges, and more particularly in Virginia. Only 
four localities yielded any considerable amount of ore in 1885, 
These were Batesville, Arkansas, Cartersville, Georgia, Crimora, 
and Leetsmines, Virginia. The Crimora mine contributed two- 
thirds of the entire quantity produced in the United States, 
which was 26,495 tons, 23,258 tons being manganese and 
3237 tons being manganiferous iron ores. The origin of man- 
ganese has never yet been authoritatively settled. It is thought 
to be similar to hematite ore in origin, and to have been 
deposited from solution. The most valuable deposits of man- 
ganese have been found in pockets, usually embedded in a 
tenacious clay, which requires washing to be removed. 


1 See ENcrveer, March 11th, 1887, page 186, 











TENDERS. 


SEA WATER SCHEME FOR WATERING ROADS, &c., AT 
BOURNEMOUTH. 

List of tenders for watering roads and flushing sewers with sea 
water, including about 13 miles of cast iron pipes, engine-room, 
gas engines, pumps, brick water towers and tanks, street water 
oo, a valves, &c., for the Bournemouth Commissioners ; 

r. G, R, Andrews, engineer and surveyor :— 





£ sd. 

Blake and Co,, Staffordshire .. ., |. 8877 18 38 
re and Co., London oe” ws Salete 8843 0 0 

H. W. Gould, Southall, N. 8310 14 6 
Sterling and Swann, Manchester 8775 0 0 
Harrison, Brighton 8739 19 7 
E, J. Perkins, whe ey, 00 9 0 
Dorset Ironf ry Company, Poole .. .. .. .. 8486 5 6 
Wood and Co., Bournemouth .. .. .. .. .. .. 8878 1 8 
W. H. Dearle, Chichester .. .. .. .. «+ oc «- 8917 6 0 
Hilton and Sons, Birmingham.. .. .. .. .. .. 7885 0 0 
H. I. Sanders, Southampt eh wh se Wide. 5m 
W. H. Hill and Co., Plymouth (accepted) .. .. .. 6768 0 0 





ROAD MAKING UNDER THE 150TH SECTION PUBLIC 
HEALTH ACT, 1875, AT BOURNEMOUTH. 
List of tenders for kerbing, channelling, sewers, catchpits, road 
and path metalling, for the Bournemouth Commissioners; Mr. G. R. 
Andrews, surveyor :— 


2ad 

Sterling and Swann, Manchester .. .. .. .. .. 2487 10 
Puepeand Ge.,Romdom. 4... . ce oe ce ce «2806-19 
Wm. Hoare, Bournemouth thos TEs 0s 0c op Beans 
8, Minty, Bournemouth .. .. .. .. .. «- «- 1688 0 
Geo, e, Bournemouth.. .. .. .. .. .. .. 1662 0 
W. Hi. Dearde, Chtichester .. 2. 2. cs 2 oe oe 1687 0 
C. Stickland, Bournemouth eo te 


SS 
ee 
Se 
ee 
a} LIS 
ee 
cranocorosocoococreocsc? 


Hilton and Sons, Birmingham.. -. 1. 1.) 1. 1 
W. H. Saunders and IN (accepted) .. 1289 3 4 
STORM OUTFALL, BOURNEMOUTH. 

List of tenders for the supply of pipes, bolts, nuts, screw piles 
&e,, laying the same in the Geek tities. cad beittverk i ose. 
nection therewith, for the Bournemouth Commissioners; Mr. G. R, 
Andrews, engineer and surveyor :— 

Section (a).—Supply of Pipes. 


8. 


Dorset Ironfoundry Company, Poole .. .. .. .. 348013 11 
Wood and Co,, Bournemouth .. .. .. .. .. .. 3064 7 3 
Coch: Grove, and Co., London.. .. .. .. .. 2751 4 6 
E. J. L Ra ssp. sb 2724 14 8} 
W. H. Dearle, Chiches' 2708 18 9 
Jukes, Coulson, and Co., London 2 3 9 
- Harrison, Brighto: ee 247811 6 
ek § > Spyro 2439 10 0 
Butterley Company, Alfreton .. .. .. .. .. «. 2428 9 2 
Staveley Iron eae Chesterfield .. .. .. .. 287915 0 
Hilton and Sons, ee: se fon. oe te 0c Swe 8 
J. and 8. Roberts, West Bromwich... .. .. .. .. 234917 0 
The Tees Side Iron Company, London .. .. .. .. 2387 7 4 
The Clay Cross Company, Chesterfield... .. .. .. 223112 6 
DEUCOGMNG MEN wg we kt we we te oo SST SB SB 
Duncan Brothers (mild steel), London (accepted) .. 1900 0 0 
Section (b).—Laying Pipes, 

£ s. ad. 

H. I. Sanders, Southampton .. .. .. .. .. .. 5310 0 0 
Frere and Co., London les 4d os 00 0s ce Ger 8 8 
Hilton and Sons, Birmingham os cs 90 «o Be 6 6 
Duncan Bro’ Dt. ‘se 20 «o we o« se Se © © 
W. H. Dearle, Chichester .. .. .. .. .. oe +. 281410 0 
B. J. Perkins, Lymington.. .. .. .. .. « + 1938 23 0 
a ME NI 6s cn de cn 00 cs ce oo BW O 
Dorset Ironfoundry Company, Poole (accepted).. .. 80215 0 

Section (c).—Brickwork. 

£s. dad 

Hilton and Sons, Birmingham.. .. .. .. .. o- 77 0 0 
H. I. Sanders, Southampton .. .. .. .. .. «. 330 00 
W. H. Dearle, Chichester .. .. .. .. .. «. of 26415 O 
eee) Oe 
E. J. Perkins, Lymington... .. .. .. .. .. .. 23914 6 
Dorset Ironfoundry Company, Poole .. .. .. .. 208 7 6 
Wm. Hoare, Bournemouth (accepted) .. .. .. .. 148 0 0 





PUBLIC CONVENIENCES AT BOURNEMOUTH. 

List of tenders for the erection of public urinals and lavatories, 
both under and above ground, in various parts of Bournemouth, 
for the Bournemouth Commissioners; Mr. G. R. Andrews, engi- 
neer and surveyor :— 


£ s. d 
Crook and Sons, Southampton.. .. .. - 240910 0 
Barrow and Entwistle, Bournemouth .. 2386 10 0 
W. H. Dearle, Chichester .. .. .. .. .. 229116 0 
F. Hoare and Son, Bournemouth (accepted) 2178 0 0 





DRAINAGE WORKS, &c., FOR THE HAILSHAM UNION, 
POLEGATE, SUSSEX. 
List of tenders for drainage works, outfall works, and machinery; 
Mr. P. O, Blaber, engineer, and Mr, G. Fuller, surveyor :— 


Contract No. 1.—Pipe, Sewer, Manholes, de. 
& 


8s. d, 
Thomas Rees, Staplehurst.. .. .. .. .. .. «. 1798 0 0 
John Jackson, Enfield... .. .. .. .. .. oe « 1645 0 0 
Bostel Brothers, Brighton... .. .. .. .. « «- 1500 0 0 
G. Ossenton, Erith, Kent .. .. .. .. .. «.. «.» 1468 0 0 
Piper and Sons, Hastings .. .. .. .. .. .. .. 1448 0 0 
John Moon, St. Leona: se oe os We ue! te ea ee oe 
Innes and Wood, Birmingham.. .. .. .. .. .. 185419 6 
J. Harrison, Brighton.. .. .. .. .. . 1387 0 0 
James Hayward, Eastbourne .. ee 1300 10 0 
A/Outley Gamdons. .. kw. ee ws 8 EO SO 
Parsons and Sons, Hove .. .. .. 1258 0 0 
W. H. Dearle, Chichester (accepted) 119117 0 


Contract No, 2.—Outfall Works and Engine-house. 
r 8. 


Innes and Wood, Birmingham.. 

Parsons and Sons, Hove .. .. 

G. Ossenton, Erith, Kent .. 

W. H. Dearle, Chichester :: 

J. Harrison, brighton Ran oa 

T. Reeves, Staplehurst, Ker 

James Hayward, Eastbourne .. en 
A. F. Cattley, London... .. .. .. oe 
Berry and Bussey, Lewes (accepted) .. .. 

Contract No. 3.—Machinery. 


Sylvester and Co., Newcastle, Staffordshire 

a CEE os. 5a 0c se, vs 00 
Innes and Wood, Birmingham. . Pr) 

W. H. Dearle, Chichester .. .. 

Parsons and Sons, Hove 

T. Reeves, Staplehurst “0 #0 

James Hayward, Eastbourne .. 

A. Shaw, Lewes .. .. .. «. « 

J. Harrison, Brighton (accepted) .. 

G. Ossenton, Erith, Kent .. .. .. 
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THE FERRY-BOAT DUCHESS OF EDINBURGH. 


In our last impression we fully described this vessel, and we 
now give on page 154 details of her machinery. Figs. 14 and 15 
show her boilers, Fig. 16 her paddle-wheels, while Figs. 17 to 21 
show the reversing gear. In a succeeding impression we shall 
publish further engravings of this boat. 
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PUMPING ENGINES— INDIAN STATE RAIL- 
WAYS—UMARIA COLLIERY. 


‘TENDERS were opened recently for the construction of colliery 
plant for India. 1e work required under this specification con- 
sists of the construction, supply, and delivery at one or more of 
the ports named in the tender of the following :—One horizontal 
compound differential surface-condensing pumping engine, com- 
plete ; two plunger pumps, with quadrants, connecting rods, spear 
rods, suction and delivery piping, girders, &c. &c., to suit a pit 
240ft. deep and 10ft. diameter; three locomotive type multitubular 
semi-portable boilers, each 30-horse power nominal, with all fittings, 
steam piping, and chimneys, complete; one steam feed pump, 
with steam and exhaust piping and steam stop valve, complete. 

The whole of the work is to be complete in every respect for 
pumping from a pit 10ft. diameter and 240ft. deep, including all 
steam, feed, water, and other piping between the main pumps and 
the condenser, the engine and boilers—the nearest boiler being 
5Oft. from the centre of the engine—sufficient bends and T’s are to 
be supplied to admit of the boilers being placed in any position to 
the engine, all suction and delivery pipes, bolts, girders, &c., and 
connecting and spear rods and quadrants of wrought iron or mild 
steel, balance weights, bed plates, plummer blocks, foundation 
bolts, and plates, spare parts, drawings of the masonry foundation 
for the engine, and everything necessary for the erection of the 
work in India, whether mentioned in this specification or not, 
must be supplied. 

The boiler shell plates are to be made of iron, of the description 
known as ‘‘ Best Yorkshire,” and manufactured by either the 
Lowmoor, Bowling, or Farnley Iron Companies, or by Messrs. 
Taylor Brothers, of Leeds, The tube and fire-box plates, and all 
plates that are flanged or otherwise worked in the fire, and all 
rivets are to be of Lowmoor iron, the rivets being made by the 
Lowmoor Iron om 4 

All the turned, bored, or fitted parts of the work, and all bolt 
heads, nuts, and screw threads, are to be made to Whitworth’s 
standard sizes. All meeting surfaces are to be machined. All 
joints and pins, nuts of cylinders, valve covers, and glands are to 

case hardened in animal charcoal—not potash—and finished 
bright. The edges and flanges of the valve casings, cylinder 
covers, packing glands, stop-valve covers, and glands are to be 
finished bright. The cylinders are to be steam-jacketted, felted 
with the best hair felt, cleaded with well-seasoned teak wood, in a 
substantial manner, and polished. Each cylinder is to be fitted 
with gun-metal, bright finished, indicator cocks, Pipes, and gear- 
ing, and with gael water-relief valves, taps, and pipes at each 
end of the cylinders. Sufficient non-conducting material of the 
description known as ‘‘Heenan’s” patent, for covering all the steam 
ipes is to be supplied. 

All the plates and angle irons of the boilers are to be machined 
on all edges, and where they have to be caulked they are to be 
machined to an angle of 1 in 8. Each piece must have the brand 
or stamp of the manufacturer clearly stam on it, the shell 
plates on the outside, and the fire-box on the inside, in such a 
position that it can be readily seen on the finished work. The 
whole of the holes in the boilers, either for rivets or bolts, are to 
be drilled to a uniform pitch after the plates have been bent and 
fitted together ; those for rivets are to be drilled through both 
plates at one setting, and the burr cleaned off on both sides of 
each plate after drilling. The stop valves on the boilers and main 
steam pipes are to be of cast iron, and machined on all meeti 
surfaces, the valves, seats, and spindles are to be of gun-metal, po 
the hand wheels, covers, and nuts turned and finished bright. All 
packing glands and bushes for the engine, boilers, or pumps, are 
to be of gun-metal machined into their places, and finished right. 
The safety, feed, relief, blow-off, and all other valves on the 
engines, boilers, or feed pipes are to be of gun-metal, with gun- 
metal seats machined into their places, and ground up perfectly 
true. All pipes for the engine, boilers, and pumps are to be 
flanged, and are, with the exception of the copper steam and feed 
pipes for connecting the boilers, to have a strong rib at the back of 
the flange between each bolt hole; they are to be machined on the 
face, the bolt holes drilled to a template, and fitted with bolts, 
turned under the head, and faced on both sides of the nut. A 
visible drop feed lubricator of i tm description is to be fitted 
to the steam pipe of the engine, between the stop valve and the 
cylinder casing. 

The engine is to be of the horizontal compound differential sur- 
face condensing type, and is to work at a piston speed of 150ft. per 
minute, a steam pressure of 1401b. per square inch, and is to be in 
general accordance with our engraving. e bed-plate or framing 
is to be of cast iron, of box girder section, and about 18in. deep; 
it is to be cast in convenient lengths for shipment, machined at the 
ends for connecting together and to the end and intermediate 

irders, The whole is to be connected together with mild steel 

ts turned and made a driving fit into drilled holes; after con- 
nection it is to be planed on the surfaces to receive the cylinders, 
piston-rod guides, and all parts fitted to it. The high-pressure 
cylinder is to be 17in. and the low-pressure 34in. diameter, each 
with a piston stroke of 6ft. The cylinders are to be of cold-blast 
iron as hard as can be bored, and perfectly free from honeycomb 
and all other defects or blemishes. They are to be steam jacketted ; 
the jackets covered with best hair felt, cleated with well-seasoned 
teak wood, bound with brass bands, and then polished. A steam 
stop valve is to be fitted to the steam pipe or valve casing in a con- 
venient ition for regulating the supply of steam. The steam 
chests of the high and Ag Ogg om cylinders are to be connected 
with a bright copper pipe, l4in. bore, and a gun-metal stop valve 
for the purpose of starting the engine. 

The steam slide valves are to be made of cast iron machined and 
scraped so as to be steam-tight. The valve gear is to be of the 
description known as ‘‘ Davey’s patent differential valve gear ;” it is 
to be of the most improved construction, and fitted with balance 
shutter. Adjustable valves are to be put on the back of the low- 

ressure slide valve to overcome the want of proper balance in the 

oad of the engine in sinking, should the engine be applied to that 

work. Suitable trip gear is to be applied to prevent accident in 
the event of a ‘riding column ” of water. The cataract cylinder 
is to be lined with gun-metal plug, and the valve spindle is to be 
of steel. The hand-wheel and all wrought ironwork is to be 
finished bright, and all joints and pins are to be case-hardened. 

The pistons for high and low-pressure cylinders are to be of the 
description known as “‘Goodfellow’s,” with two external and one 
internal V-ring of cast iron, the bolts of the junk ring are to have 
gun-metal nuts. The piston-rods are to be of mild steel, accu- 
rately turned and fitted, and finished bright throughout. The 
stufting-boxes and glands are to be bushed with gun-metal. 

The condenser is to be of the surface condensing type, fitted with 
brass tubes 2in. diameter and about 7ft. long, and must be so 
arranged that the entire quantity of water from either, or both, of 
the main pumps can be passed t! — it to effect the condensa- 
tion, Suitable valves must be provided on the inlet pipes to the 
condenser to prevent the return of the water to the main pum 
and to shut off either when the water from one pump only is being 
used for condensation. The condensers must have suitable doors 
or covers at each end to facilitate the cleaning or removal of the 
tubes and for repairs, and these doors must be so placed that it 
will not be necessary to disturb the joints or connections of the 
inlet or outlet water pipes. 

Two single-acting plunger pumps, each 15in. diameter, with a 
stroke of 6ft., are to be supplied ; they are to be worked off a 
crosshead on the end of the piston-rod, and provided with quad- 
rants, sole plates, plummer blocks, with gun-metal bearings, con- 
necting-rods, spear-rods, suction and delivery piping, pump girders, 
all the necessary fittings and connections, and everything neces- 
sary for a pit 240ft. deep. The crosshead is to be made of mild 
- - to ane _ bes bright ; it An to po — 

fo slippers having adjustable gun-meta] liners and two guide 
bard with large wearing surfaces ; the quadrants are td be built up 








of wrought iron plates blocked with pitch pine ; the gudgeons and 
pins are to be of mild steel, turned and finished bright; the 
edges of the plates are to be machined or neatly dressed off and 
filed to shape ; all holes in the quadrants must be drilled or bored 
out. 

A single connecting-rod is to be provided between the engine 
crosshead and the first quadrant, and a pair of connecting-rods 
between the quadrants; the latter must be wide enough apart to 
allow the spear rods to be drawn between them. The connecting- 
rods are to be machined at the ends and finished black, except the 
part in the engine-house, which must be finished bright; they are 
to be fitted with gun-metal bushes made adjustable for wear, by 
straps, gibs, and cotters, &c., and must be fully described in the 
particulars accompanying the tender. 

The suction and delivery valves are to be of the description 
known as ‘ Morris,” of the Kent Waterworks, and are to consist of 
a series of india-rubber ri #in, thick, clipped by their lower 
edges round cylindrical cast iron seatings, the seatings being = 
forated with holes gin. diameter, and spaced 1} centres. e 
suction piping for the pumps is to be 10in. bore, in two lengths of 
9ft. for each pump, A suction strainer is to be fitted to the suc- 
tion pipe of each pump. The pumps are each to have a separate 
delivery pipe of sufficient length for connection between the pump 
and the surface condenser, and is to include sufficient length and 
bends for conveying the water, after passing through the con- 
denser, to the outside of the engine-house. The pipes are, as far as 
ewe to be in equal lengths of 9ft. each, 9in. diameter in the 

re, 10#in. diamet ide, and flanged at each end, the flanges 
being 144in. diameter, machined on the face, and drilled toa template 
for six bolts, gin. diameter, pitched in a circle of 12}in. All bolts, 
nuts, &c., and thin rubber washers—with the addition of 20 Eo 
cent. for waste—for jointing the pipes, must be ee he 
Poot of the pumps are to be of gun-metal, with gun-metal 

ushed packing glands and bushes. They are to be fitted with 
balance weights, balance box, and weights, as shown. 
e boilers are to be of the locomotive multitubular semi- 
rtable type, each supported by a cast iron water tank under the 
oken, and by a cast iron stand under the smoke-box, and are to 
work at a steam pressure of 1401b. per square inch. 

The barrel of the boiler is to be made of jin. plates, in two 
rings, each of one plate, arranged telescopically, the smallest 
diameter being 3ft. bin., and the length of the barrel being 9ft. 
The vertical seams are to be lap jointed and single rivetted, 2pin. 
lap, lfin. pitch of rivets, and jin. diameter of rivets. e 
vertical and longitudinal seams are to be butt jointed and double 
rivetted, with inside and outside butt strips, 7jin. wide by j,in. 
thick, except only. where the vertical and longitudinal seams meet. 
The butt strips are to be so rolled that the fibre of the iron may be 
in the same direction as in the plates they connect. The front tube 
plate is to be #in. thick, flanged forw: to carry the smoke-box, 
and secured to the boiler barrel by an angle-iron ring, bored, faced, 
and turned on the edges. When finished, this angle iron ring must 
be nowhere less than gin. thick, and it must be zig-zag rivetted to 
the barrel, but single rivetted to the tube plate. A wrought iron 
ring 18in. diameter, made of one plate }in. thick, welded and flanged, 
is to be rivetted to the back plate of the boiler barrel. Suitable 
wash-out plugs are to be inserted in smoke-box tube plate, butt over 
and under the tubes, and on the wrapping plate of fire-box shell, 
and back plate, corners of foundation ring, and in any other place 
they are required. The smoke-box tube plate and back plate of the 
fire-box are to be stayed by suitable gusset plates to the barrel 
plates of the boiler and fire-box wrapping plate. 

Palm stays will also be fixed to the boiler barrel and front plate of 
fire-box. nsverse stays must be placed above the top of the 
fire-box to support the sides of the fire-box shell. 

The boilers are to be arranged side by side in a boiler house, the 
distance between the centres of the boilers being 7ft. They are 
to be connected to one main steam pipe by a branch about 4ft. 
long between it and the stop valve on the boiler. The main steam 

ipe is to be of copper weighing 101b. per superficial foot and not 
ess than 6in. diameter. Each boiler is to have the following fit- 
tings:—One steam stop valve, one gun-metal self-starting and 
lifting injector, Gresham and Craven’s patent, of sufficient capacity 
for feeding the boiler when working at its full power, arranged to 
take to pieces for cleaning or repairs, and with all necessary pipes, 
valves, strainer, &c., for connection to the boiler and feed-water 
cistern; one feed regulating valve, with gun-metal valve, seat, 
spindle, hand wheel, and index; one clack box having a gland 
cock placed between the clack and the boiler, two wash-out plugs 
and seatings having the threads on the outside, on each side of 
the fire-box casing, on a level with the crown of the fire-box ; one 
mud plug at each of the bottom corners of the fire-box casing, 
two mud plugs on the back plate of the fire-box casing, on a level 
with the crown of the fire-box, and three or more mud plugs in 
smoke-box tube plate. All the mud plugs are to be l}in. dia- 
meter, with the same rate of taper, and with eleven threads to 
the inch, Each boiler is also to be fitted with one gland blow-off 
cock, two glass water gauges and cocks opening with a screw, one 
scum cock, whistle, pressure gauge to indicate up to 200 lb. per 
square inch, and which must be of Bourdon’s own make, and all 
other usual and necessary mountings and fittings. All the above- 
mentioned mountings are, with the exception of the stop valve 
casing, to be made of gun-metal, and they are all to be finished 
in the best possible style; all joints connected with them are to 
be faced ectly true, and made with boiled oil. Wherever 

ssible, the fittings are to be fixed on to seatings rivetted on the 
boiler or fire-box casings. All the nuts are to be machined and 

lished. The taper of all cock plugs is to be 1 in 6 ; they are to 
5 arranged for and packed with asbestos on the principle known 
as “Dewrance’s.” All fittings are to be polished bright. The 
boilers are also to be supplied with two tube brushes and one set 
of firing tools, consisting of one poker, one pricker, one rake, and 
one shovel, 2 

A steam feed pump of the “Cameron” or other specially 
approved type is to be supplied for feeding the boilers, independent 
of the injectors. It must be of sufficient size to feed the three 
boilers when working simultaneously at full — The plunger, 
valves, and seats are to be of gun-metal. e pump is to be con- 
nected with flanged copper steam and feed-water pipes, with a 
gun-metal bright finished stop valve on each. 











TECHNICAL INSTRUCTION. 


Tue following excellent letter has been addressed to 
the editor of the Times by Professor Thompson :— 


‘‘ Sir, —Now that the Technical Instruction Bills have both been 
read a second time without a division, some comment upon the 
matter of these Bills and upon their probable bearing on technical 
education, if passed in their present form, may not be out of place. 
Those who have worked for years at this question, and have watched 
the slow but steady awakening of the public mind to this crying 
national want, may well feel disappointed at the narrow scope and 
unsatisfactory character of the measures now put forward. A Bill 
to enable South Kensington classes to be re Sh out of the local 
rates for the benefit of the few most bookish of all among the 
scholars of our elementary schools seems hardly an adequate re- 
sponse to the national cry. In the measure, or measures, now before 
the House the one feature that is most prominent is the proposal 
to hand over pi to the Sci and Art Department every- 
thing that can be called technical education from its very definition 
downwards. Technical instruction is henceforth to be that which 
the Science and Art Department prescribes; all that the Science 
and Art Department prescribes is henceforth legally to be called 
technical instruction, whether there is anything technical about it 
or not. The South Kensington officials, not the local authorities or 
school managers; are to decidd what subjects ghall or. shall:not' be 
prescribed for teaching in the different localities. Such a proposal 








will assuredly be received with profound distrust by the majority 
of those who have attempted the teaching of technical classes in 
the provinces, 

“T happen, Sir, to know something of the working of the Science 
and Art Department, having at one time come into relation with it 
as a student, at another time as a teacher, and in each case have 
been driven by its red-tapeism to dispense with the aids which its 
organisations offered. y own fees at the Normal School of Science 
I paid rather than enter as a free student under the impracticable 
conditions that environed the studentship awarded to me. I have 
long ceased to teach under the conditions imposed by the depart- 
ment—conditions which tend to sterilise and fossilise all good work. 
It would be quite impossible to carry on much of the present work 
of the City and Guilds’ Technical College here at Finsbury if the 
arbitrary rules and regulations of the Science and Art Department 
were to be imposed upon us. The rules of the Science Directory, 
for example, would entirely preclude a grant being earned on any 
one of our students in practical chemistry, because our labora- 
tories, which we believe to be not only more modern but better 
than those prescribed by the rules of the Science and Art Depart- 
ment, do not accord with the stereotyped prescriptions issued from 
South Kensington. To put our chemical classes under the rules of 
the Science and Art Department would simply ruinthem. If I tarn 
to the branch of science that is my own pursuit, physics, I find that 
it is, by the inexorable rules of the Science and Art Toartenent, cut 
up arbitrarily into two ‘subjects ’—(1) heat, sound, and light ; and 
(2) electricity and magnetism. If I get together, say, a class of 
apprentices from the optical workshops of London, and teach them 
optics, or if I get aclass of youngengineersand teach them heat, then 
by the rules of the Science and Art Department this is not techni- 
cal education at all; there is no grant for such teaching. If I 
teach the opticians what they do not want, heat and acoustics, as 
well as their optics, then I am giving them technical instruction. 
Or I may teach them building construction, or geology, or zoology, 
or naval architecture—not that I know anything of these branches 
of science—and I am equally giving them technical instruction, for 
these are subjects ‘prescribed’ as such by the Science and Art 
Department ; but directly I settle down to teach these apprentices 
the optics that they want to know—the one subject that is technical 
to their industry—I am no longer giving technical instruction as 
defined by this Bill, Another consequence of this arbitrary 
prescription of three sciences in one ‘subject’ is that, in 
the highest stage, no one of the three can be thoroughly 
taught, a smattering of each being the requisite thing to pro- 
cure passing of the examination and payment on its results. 
Again, the regulations of the Science and Art Department 
make it impossible, in every school working under its scheme, for 
more than two prescribed subjects to be taught on the same day 
(except Saturdays). They also put a premium upon quantity of 
teaching as against quality—firstly, by stopping payment on 
results if the student is clever enough to Per 5 we HE unless he 
has previously gone through the examinational mill of passing in a 
more elementary stage in a preceding year; and, secondly, by 
refusing to recognise the value of any further teaching to astudent 
who has once passed the so-called honours stage of the prescribed 
examinations. As an additional absurdity it may be mentioned 
that the Science and Art Department recognises as a teacher quali- 
fied to teach and to earn payment in any and every one of the pre- 
scribed subjects of technical instruction every person who holds a 
degree from an English University, whether it Master of Arts 
of Oxford or Bachelor of Theology of Durham. This will never do 
in a scheme of national technical education, in which the one im- 
portant thing, so far as selection of teachers is concerned, is that 
they shall be in touch with the technical requir ts of the 
respective industries which their teaching is to benefit. Unfor- 
tunately it is true that the vast majority of the science teachers 
under the Science and Art Department are not in this position, but 
are schoolmasters who have in a most praiseworthy way, and in 
many cases by the help of the Science and Art Department itself, 
obtained some uaintance with one or two of the sciences. 
Excellent though the original idea of the Science and Art Depart- 
ment may have been, it has certainly resulted in a vast amount of 
— and book-learnt science being taught, and in the de- 
velopment of a vast array of little text-books specially designed to 
cram students with the minimum of knowledge requisite to earn a 
grant by passing the South Kensington examination. Books 
written for workmen by men who have never worked constitute the 
very antithesis of a sound material for a technical education. For 
the text-book and the schoolmaster who has learnt, the true 
modern technical education substitutes the laboratory and the 
instructor who has worked. This the Science and Art Department 
has yet to discover. In saying this lam saying nothing in dis- 
oament of the extremely able staff of administrators at South 

ensington ; they know their own work ; I believe they do it well, 
and that they honestiy endeavour to promote what they think to be 
its usefulness to the nation. If they can break with old traditions, 
take up new blood, and show themselves able to come into touch 
with local requirements, then all may yet be well. But a fear that 
the evil itions, the prevailing academic notions, and the all- 
too-abundant red-tape of the past may prove too strong in the 
future is at the bottom of the profound distrust with which this 
measure is regarded by some of its best friends. 

*‘Thanks to the munificence of the City Guilds, their Technical 
College, which I have the honour to direct, has no need to lean for 
subsistence upon the system of payments by results in the pre- 
scribed ‘subjects’ of the Science and Art Department. I am far 
from saying that in the abstract a closer alliance between the 
teaching in some of the college classes and the examinational 
scheme of the department would be undesirable—that would 
depend upon conditions. The examination scheme would need to 
be modified, its requirements simplified, its standards raised. But 
it would be an evil day for the students of the Technical College, 
for its staff, and, I believe, for the quality of the instruction it 
affords, when the energies now devoted to that which is found to be 
most helpful in the direct application of science and art to the various 
industries should be turned aside to the helot work of earning pay- 
ment on results in the prescribed routine of the Science and Art 
Department as at present constituted. Surely it is not too much 
to ask that, as a necessary antecedent to the passing of this Bill 
some pledge be given by Government that the Department o 
Science and Art shall be itself reformed. 

“Tam, Sir, yours faithfully, 
‘*Sitvanus P, THOMPSON. 

‘City and Guilds’ Technical College, 

Finsbury, August 13th.” 














‘THE INSTITUTION OF Civit, ENGINEERS.—A Se Charter 
has just been granted to the Institution of Civil Engineers, by 
which the power to acquire and hold lands, &c., has been increased 
from £1000 yearly value—as in the original Charter of 1828—to a 
sum not exceeding £8000 annual value, provided that the property 
is used and enjoyed solely for the purposes of the Institution, and 
not otherwise. 


LIVERPOOL ENGINEERING SocieTy.—The fifth excursion of the 
season will be held on Wednesday, 24th inst., when, by permission 
of Mr. H. Bramall, M. Inst. C.E., a visit will be paid to the Clifton 
Hall Collieries, belonging to Messrs. Andrew Knowles and Sons. 
Mr. John Knowles has also kindly given permission for the members 
to visit his cotton mill at Pendlebury, which is of the most improved 
and recent type. Members. will assemble at Tithebarn-street 
Station; and proceed to Clifton Junction by train leaving at 9 a.m 
Members desiring to visit the aes workings should come 
provided with a cap and suit of overalls ; those not desirous of going 
underground will, after inspecting the surface arrangements, visit 
the Pendlebury Collieries—surface—and proceed to Mr. Knowles’ 
cotton: mill, after which they will rejoin the undergraund contin- 
gént and return to Liverpool by the 5.27 train from Pendlebury. 
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THE PARIS UNIVERSAL AND INTERNATIONAL | 
EXHIBITION OF 1889. | 


Great Roof of the Machine Court.—In continuation of the 
illustrated particulars already published in our impressions of 
the 10th and 24th of June of the roof of 110°60m. in span, 
we now give a general sectional view and details of the panels 
or sections of a bay of 21°50 m., partly illustrated in the above- | 
mentioned numbers. The purlines are twelve in number, in- 
cluding the two which support the centre covering girder, 
the construction of which differs from that of the other 
ten. These two centre purlines, to which we shall refer later | 
on, are formed of a plate 1°05 m. deep and 8mm. thick, of two 
pieces, 0°300 m. and 9 mm. thick, and of four angle irons 70 by 70 
by 7. The uprights, composed of a plate and four angle irons, 
give rigidity to the whole girder, and serve at the same time to 
connect the rafters inside and the ridge brackets on the outside 
of the great nave. The other ten purlines are formed of a 
lattice girder with vertical ties 
and one series of inclined 
struts in the form of N—see 
Fig. 19, page 506, June 24th. 
The lattices are composed of 


GREAT MACHINERY HALL OF THE PARIS EXHIBITION, 


The spandrel has the same construction as the arch itself ; it is 
formed of two plates of 0°400 m. by 9, united by a plate 
of 6°750 m. by 7 mm., and four angle irons of 100 by 100 by 
10mm. The vertical part of the spandrel, outside the principal 
which receives the arches of the lateral galleries and the ridge 
panel, is strengthened by two plates of 0°150m. by 7, and 
four angle irons of 100 by 100 by 10 mm. The ridge panel is 
connected with the principal by means of bolts, to avoid the 
difficulties of rivetting, which are very great at this height. 


| To this purline the ridge is fixed, supported by a number of 


brackets fastened to the uprights of the purline. A slight diffi- 
culty presented itself at the point of contact with the principal, 
where the two sheets to be fastened together are of very dif- 
ferent thicknesses. This was overcome by the method indicated 
in Fig 2, page 469, June 10. On the outside of the principal 
a special disposition has to be adopted to prevent the rain 
from penetrating. The 60 by 60 by 6 mm. angle irons of the 
framework are cut, a flat piece of iron of 0°400 m. is added, and 





two flat iron bars 0°120 m. by 
09 mm., which fix into the two 
plates of 0°350 m. The thick- 
ness of the lattice of the two 
purlines next to the principals, 
where the strain is greatest, is 
0°9 mm. The depth of these 
purlines is 8 m. in the centre 
(nearly 6ft). As Fig. 1, p. 469 
(June 10th), indicates, the depth 
of the ends of the purlines 
varies in its several divisions. 
In fact, the panels being all in 
vertical planes, the intersections 
of the arc, of which the principal 
is composed, increase gradually 
in depth from the extreme 
purline No.1 to No.5; but in 
order to avoid complications of 
structure, it has m arranged 
that the depths of the purline 
shall be the same. The distribu- 
tion of the panels is somewhat 
different, but the construction 
of all is absolutely the same. 
On page 506, June 24th, Figs. 9 
and 10 show the detail of the 
great centre joint of the prin- 
cipals, and enlarged viewsof parts 
of the lateral galleries, with the 
spandrils between the principals 
and these side galleries. The 
principal is jointed at three 
points, at its summit and at the 
springings. This disposition is 
now becoming general; partly 
because it greatly facilitates cal- 
culations, inasmuch as it gives 
definiteness to the direction 
and nature of the stresses, 
and also has the advantage 
of giving freedom for the 
movements due to variations of temperature. The depth 
of the lower part of the arch of the principal is 3°70 m. | 


—12ft. This depth is maintained as far as No. 5 panel, | 31, is immediately below the lattice girder of the floor of the | 


from which point it diminishes gradually until at the centre | 
it is 3m. This will give an elegant and light character | 
to the whole principal. As the several engravings, Figs. 9, | 
Figs. 10 to Fig. 34 show, the main member of the principal is | 
composed of two flitches of 0°450 m. by 9 mm., leaving between 
them a width of 0°400m. These two flitches are bound 
together by a plate of 0°750 m. by 7 mm., and by four | 
angle irons of 100 by 100 by 10mm. The flange plates | 
increase from one at the top to six at the lower part of the | 
arch. The division of the principals into small and large bays 
gives decorative effect to the arch, and has the advantage of per- | 
mitting an equal distance of 10°59 m. to be maintained between | 
the purlines, while preserving their vertical position, which was 
indispensable on account of their great height. Page 506, of 
24th June, gives in detail a small and large lattice of that part 
of the principal comprised between panels 1 and 2. The 
girder connecting the foot of the principals is a plate girder. 
The vertical section, Fig. 31, next to the axis of the panel, shows 
the disposition of the several parts. The lower part of the joint 
pin bearer rests upon a cast iron plate, fixed by several large 
bolts to the solid masonry foundations. In order to facilitate | 
the transport of the principal from the workshop to the place | 
of its erection, the portions have to be limited to a length of | 
5m.to6m. The joints take place in the middle of each of the | 
large bays, taking care to alternate the joints of the angle irons. | 
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PORTION OF THE OLYMPIA HALL, KENSINGTON. 


between the angles and the sheet iron a sheet of lead is inserted, 
which carries off the water. The section represented in Figs. 29, 


lateral galleries. 1t shows the angle irons, 90 by 90 by 9mm., | 


of the arches, which continue to the bottom. 

We give above a perspective view of this machinery hall roof, 
from which a general idea of its size and character may be 
obtained. For this and other particulars we are indebted to 
Le Genie Cwil. The roof is certainly of fine design, but in 
spite of its size it will probably have a heavy appearance. For 
comparison we give a perspective view of a portion of the ele- 
gant roof of the Olympia Hall Addison-road from the designs 
of Mr. Max am Ende. 








EXPERIMENTS ON THE IGNITION 
GASES AND COAL DUST. 


On the 3rd inst. scme interesting experiments, to show the 
effect of firing different explosives in a level filled with mine gas 
and fine coal dust, were conducted by some of the upper 
officials of the Royal mines on the Saar, at the Konig Pit, in 
the presence of a numerous party of specialists interested in the 
subject. 

A level or tunnel 50 metres long and 14 metres high had been 
constructed of strong timbers and planking, well bound and 
brated with iron, two-thirds of which was sunk below the level 
of the ground, the upper part of the level having a rounded 
form. In this level a number of small windows for observation 


OF MINE 


1889, 





1889. 


inside, also numerous holes with stoppers, to act as. safety 
valves, were introduced, as well as trapdoors for facilitating an 
entry. As the subsequent firing of the explosives took place at 
the front end of the level, the shock here being the greatest, it 
was closed up by a strong wall, and in this tunnel the experi- 
ments were made, To expedite the clearing out of the products 
of combustion after each experiment, a mechanical blast was 
applied. The gas was led into the level by a pipe from a small 
reservoir holding about 2 cm., and this again was drawn direct 
from the Kénig Mine itself into the holder. 

Trial No. 1 was carried out with common blasting powder, 
while the air in the level was impregnated with 12 kilos. of fine 
coal dust, but without mine gas; 4 metres of the level had 
been stopped off for this trial by a screen of two thicknesses of 
impervious canvas, and a small mortar was fixed in the front 
wall, out of which the powder was exploded. 

The effect was considerable. It could be seen through the 


| windows how the coal dust flared up with a strong flame when 








the explosion of the powder 
took place. It drove out the 
wooden plugs, plastered with 
loam, with great force, and large 
volumes of smoke ‘sued from 
the openings. This trial showed 
clearly what danger there must 
be when the powder flash in a 
mine takes place when it is 
filled with coal dust, which, how- 
ever, is almost always the case, 
and when mine gas is present as 
well, which in this experiment 
was not the case. 

Trial No. 2 was with “Seku 
rit,!”’ in presence of coal dust 
and 4 per cent. of mine gas, the 
same portion of the tunnel 
being used as in No. 1 trial, and 
the same quantity of coal dust. 
Instead of a violent explosion, 
as had been observed with the 
powder, it was here just the 
opposite. The Sekurit cartridge 
was ignited by electric spark, 
and it exploded with a feeble 
report. An ignition of the gas 
or the coal dust did not take 
place, which scores a point for 
the new explosive as against 
powder, so far as ignition is con- 
cerned, 

Trial No, 3 was with gelatine- 
dynamite with water,in presence 
of coal dust and 8 per cent. of 
mine gas. The level was filled 
with coal dust as before, and 
then the 8 per cent. of gas was 
let in, which would form an ex- 
ceedingly dangerous composition 
ina mine. The gelatine-dyna- 
mite cartridge was enclosed in an 
outer shell or casing, and the 
narrow annular space filled 
with water, so that the cart- 
ridge was surrounded with 
a thin film of liquid. The 
eftect was just the same as in No. 2 trial. The cartridge 
exploded, but could not ignite the gaseous mixture, clearly 
attributable to the moisture, as No. 4 experiment proved. 

Trial No. 4 was with gelatine-dynamite, without the surround- 
ing of water. The same mixture of air, gas and coal dust as in 
No. 3 trial was employed ; also a similar cartridge, but without 
the covering of moisture—as already said—was exploded. The 
effect was a most violent one. The gas exploded with great 
force and the shock was felt throughout the whole level, while 
the smoke rushed out at every opening. At one place the side 
of the very strong structure was burst open, and timbers, &c., 
broken. From this it is evident, when compared to No. 3 trial, 
that surrounding the cartridge with water prevents the ignition 
of gasina mine. It is presumed that the water is instantly 
turned into spray and then as quickly into steam, which 
envelopes the flash and prevents its contact or communication 
with the gas. Other experiments with Sekurit as against car- 
bonite cartridges were instituted in the open air, which were 
declared satisfactory by those present, but are not of sufficient 
interest to give in‘detail here. 








Tre death is announced of Mr. John Kirkaldy, until 
lately senior partner in the firm of John Kirkaldy and Son, of West 
ndia Dock-road. 





1 “Sekurit” is a new explosive invented by M. Schoeneweg, chomist, 
of Dudweiler, on the Saar, 
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RAILWAY MATTERS. 


Ir is stated that there are now 103,460 steel sleepers on 
the Netherland railways, all of M. Post’s type. 


An American contemporary says:—“The induction 
system of train telegraphing on the Lehigh Valley Railroad is 
working extremely well and is quite largely patronised by pas- 
sengers, who pay an extra 10 cents for sending messages over the 
Western Union rate. The ‘telegraph office’ is in the drawing- 
room car,” 


Some good Indian inquiries are upon the market for rail- 
way and bridge work. The State Railways invite tenders for a supply 
of wrought iron tubing and carriage ironwork ; and the Madras Rail- 
way Company requires wrought iron bridge work and steel bearings. 
The stores about to be bought by the Bombay, Baroda, and Central 
Company include a large quantity of ironwork. 


Tue Americans have beaten all record in railway dis- 
asters. They have enticed several hundreds of people in carriages 
hauled by two heavy engines over a big trestle bridge, dropped 
them through, and crushed up about 100, mangled about 50, 
fatally wounded about 20 more, and seriously injured about 200 
more. This was done at a place inappropriately called Chatsworth, 
on the Toledo and Western Railway, which has recently emerged 
from bankruptcy. 


Tue Novoe Vremya states that a project is being dis- 
cussed by the Russian Government for the construction of a 
railway across the main Caucasian range, taking the line of Vladi- 
kavkaz-Satchakis-Gele-Tiflis. The length of the line in this direc- 
tion is calculated by Colonel Krinitzky as 185 versts and the cost 
of construction at about eighteen and a-half million roubles, It is 
intended to make a tunnel at Satchakis, the length of which will 
be about five versts. 

Very little publicity is being given to the proceedings in 
connection with the pro’ scheme for the construction of a shi 
canal from the Midlands to London. The committee appoin' 
to consider the matter is holding regular meetings, but the result 
of their deliberations are not being made public. It is believed, 
however, that the proposal which they have under review will 
allow of the construction of a ship canal at a comparatively small 
cost, by merely widening the existing docks. In only a few short 
distances will additional cuttings have to be made. 


Tue American Locomotive says “there were twenty-two 
locomotive boiler explosions in this country in the year 1886 ; more 
than there were among any other class of boilers except saw mills 
and wood-working establishments. We do not know how the total 
number of saw mills in the country compares with the number of 
locomotives, but probably such boilers outnumber locomotives 
largely. If such is the case, the ratio of explosions to boilers in use 
does not show much to the credit of the locomotive, especially when 
we take into account the greater facilities available for repairing 
locomotive boilers.” 


As it is proposed by the chairman of the Metropolitan 
Railway to extend the system to Aylesbury—a proposal which shows 
the liberality that generally characterises his proposals concerning the 
expenditure of shareholders’ money—it may be mentioned that from 
the report of the Aylesbury and Buckingham Railway Company just 
issued, it appears that for the past half-year the net revenue of 
the company amounted to £1 lls. For the corresponding half 
of last year the figures stood at £65 6s. 5d., a heavy pereentage 
of falling off. The total gross revenue of the company was 
£1641 15s. 4d., earned on twelve and a quarter miles—not quite 
£212s. per mile per week. For this traffic Sir E. Watkins wants 
to compete. 


A report to the Board of Trade has been made by 
Colonel Rich on the fatal accident that occurred on the 22nd April 
last, at New Milford station of the Great Western Railway, a 
a lad, employed on the fish stage in the station yard, was run over 
by two wagons that were being pushed byan engine. The Milford 
station and landing stage is a most muddled mixture of sheds and 
fish and goods and passengers and men, and everything in every- 
body’s way. In addition to the dangers which have to be incurred 
by the company’s servants, and by the labourers employed in going 
to and from their work at the fish stage, the public land from the 
public ferry at some steps, which lead from the water’s edge to the 
end of the fish stage. Colonel Rich recommends that the New 
Milford station should be re-arranged, and the piles of fish-boxes 
should be removed to some place where they will not prevent the 
men, who have to work about the yard, from seeing and ape | 
timely warning of the running and shunting of the trains an 
engines. E 


THE new line of railway constructed by the Canadian 
Pacific from Montreal to Smith’s Falls will be opened for traffic this 
month. It is 128 miles long, and runs altogether through an agri- 
cultural district which has heretofore had no railway communication 
with any markets. This line will shorten the distance between the 
cities of Montreal and Toronto by some forty miles, and completes 
the Canadian Pacific in Canadian Territory. On the road 72 lb. 
rails have been used. The bridges were the principal engineering 
difficulties. The most important are the St. Anne’s, Vaudreuil, 
Rideau, Merrickville, and Ottawa Bridges. The St. Anne’s Bridge 
consists of three through lattice spans of 100ft. each, one Pratt truss 
span 325ft. long, two deck lattice spans of 100ft. each, and eight 

late girder spans 66ft. each, making a total of 1385ft. The 
-Vaudreuil bridge consists of eight deck lattice s 100ft. each, 
seven plate girder spans of 71ft. each, and two stelle s spans of 65ft. 
each, making a total length of 1427ft. In the entire length of the 
line there are twenty intermediate stations. 


Tue longest tramway in the world will be that which 
is to connect a number of towns near Buenos Ayres, South 
America, and which will have a total length of 200 miles. The 
road will also be exceptional in that sleeping cars will be run upon 
it for the comfort of the passengers. Horses will be smaieanek 4 as 
a motive power instead of steam, because horses are cheap, fuel is 
dear, and the people are slow. The price of two tons of coal will 
buy a horse with its harness. The sleeping cars and all the other 
equipments of the line are being supplied by a Philadelphia com- 
pany, and these cars are stated to be curiosities. They are four in 
number, 18ft. in length, and are furnished with four berths each, 
which are made to roll up when notin use. The cars are furnished 
with lavatories, water coolers, linen presses, and other conveniences, 
and are finished throughout with mahogany. The other rolling 
stock comprises four double-decked open cars, twenty platform 
cars, twenty gondola cars, six refrigerator cars, four poultry cars, 
furnished with coops, eight cattle cars, two derrick cars for lifting 
heavy material, and 200 box cars. 


Waite the Jubilee festivities were going on in Sydney 
on June 21st news reached that city of a fatal railway accident at 
Peat’s Ferry, New South Wales, where a train with 250 passengers 
on board was wrecked. It appears that the train became perfectly 
uncontrollable owing to the brakes being inoperative. Peat’s Ferry 
is the terminus of the line, and, the Colonies and India says, there 
seemed for a moment to be no chance of escape from destruction by 
being plunged in one terrible wreck in the river. The porter at the 
station with great presence of mind worked the points so as to turn 
the train on to one of the two branching lines, on which stood some 
empty trucks. He realised that such a collision was the better of 
the two terrible alternatives, otherwise the consequences would have 
been disastrous beyond contemplation. The train, consisting of 
eight carriages, ran down a five-mile incline of 1 in 40 to the river 
at Peat’s Ferry without any control whatever, breaking up in a heap 
against the trucks, which were standing at the end of the line, just 
where a bridge is about being constructed. Seven people were 
instantly killed, and many injured. 





NOTES AND MEMORANDA. ° 


In London last week 2634 births and 1885 deaths were 
registered. Allowing for increase of population, the births were 
five below, while the deaths exceeded by 271 the average numbers 
in the corresponding weeks of the last ten years. The annual 
death-rate per 1000 from all causes, which have been 24°8 and 21°8 
in the two preceding weeks, rose again last week to 23°3. 


Gop will only melt at a comparatively high tempera- 
ture, as we all know, but what is not generally known, the Jewellers’ 
Journal says, is that if two per cent. of silica be added to the gold, 
it can be melted over the flame of a common candle. From the 
same source the reader may learn that a pretty alloy, said to 
resemble gold exactly, can be made with 16 parts copper, 1 of zinc, 
and 7 of platinum. The copper and platinum are covered first with 
borax, and then with powdered charcoal and melted, then the zinc 
added, and the alloy thus produced is exceedingly malleable, and 
can be drawn into the finest wire, while it never tarnishes. 


An improved manufacture of alloy or alloys of nickel, 
copper, and aluminium is descrii as follows:—To the melted 
nickel the charge of copper is stirred in, and subsequently, at a 
somewhat higher temperature, a —— of aluminium varying, 
according to the percentage of nickel, from 1°75 of aluminium per 
1000 of the mixture in the case of an alloy of 10 per cent. of nickel 
down to 0°5 of aluminium per 1000 for one with 40 per cent. of that 
metal. The fused mass is then raised almost to its boiling point, 
and poured rapidly and regularly. Malleable nickel may in part 
be substituted for aluminium, but with less satisfactory result. 


Havine heard of the recent prostration of a number 
of people through the consumption of ice cream, a New York 
physician connected up one terminal of a galvanometer with the 
copper vessel of the ice cream freezer, and the other terminal with 
the zine stirrer, and observed various deflections. In all cases he 
finds the zinc dissolved from off the stirrer and saturating the ice 
cream with zine salts, and these are the cause of the complaints 
against the universal refresher ; the electricity being, of course, 
not the cause of the dissolution of the zinc, but the result of the 
dissolution of that metal in near contiguity to another. 


Tue Russian black earth, which is found in South and 
West Russia, contains from 2 to 19 percent. of humus substance. It 
appears to be in two layers of about 0°5 metre each, the upper one 
of which consists of a homogeneous light loam, containing a close 
network of fine grass roots, while the lower one is completely 
undermined with mole holes. According to Dokutschajef, this 
black earth is formed from the remains of charred roots. The 
author suggests that the accumulation of dust has also taken _ 
in the formation. The subsoil is in general loess, besides slate, 
limestone, and sand. The Journal of Chemical Industry says the 
influence of the climate on the formation of this earth appears to be 
considerable; great heat and drought hindering the growth of the 
steppe grasses, followed by cold and lasting snow, which limit the 
period of vegetation to seven months only, must be unfavourable 
to it. 


Herr Van dE Praats—fec de Trav. Chim.—has 
critically reviewed the work of Dumas, from which that chemist 
was led to conclude that silver always occludes oxygen after fusion 
in presence of that element. The silver was heated to ebullition 
in an unglazed crucible, by the application of an oxy-hydrogen 
blow-pipe flame to its surface. The almost boiling metal was then 
poured into cold water in a tall, cylindrical vessel, at the bottom 
of which was placed a silver crucible. About ten grammes of this 

nulated silver was then heated to the softening point of 
Racers glass, successively in currents of air, hydrogen, and 
carbon-monoxide, and subsequently in a vacuum, the gases in each 
case being carefully purified. The experiments showed that silver 

urified according to the method of Stas does not sensibly decrease 
in weight when heated in a vacuum to 600deg. C. for about three 
hours, and the weight of the silver did not vary by heating in the 
gases named. 


Proressor WILLIAMSON, F.R.S., the chief gas examiner 
to the Board of Trade, has reported to the Corporation the results 
of the daily testings of gas supplied by the Gas Light and Coke 
Company to the City of London testing stations during the quarter 
which ended on June 30th. He states that with respect to illumi- 
nating power the average was higher than the Parliamentary 
standard at each place. At the Jewry-street testing station the 
average was 16°1, and at Kinghorn-street and Dorset-buildings, 
166. At the last two stations the minimum illuminating power (16) 
was equal to the eee ee of the Acts, but at Jewry-street 
there were on several occasions slight deficiencies of illuminating 

wer. As regarded purity, sulphuretted hydrogen had not 

m present in the gas at any of the testing stations. The pro- 
_—— of sulphur in other forms (the maximum allowed being 

7 grains per 100 cubic feet of gas) averaged 11:4 at Jewry-street, 
109 at Kinghorn-street, and 10°3 at Dorset-buildings, being thus 
considerably less than the quantity permitted. The limit allowed 
was not exceeded on any occasion during the quarter. Ammonia 
was not present in the gas at any of the City testing stations. 


In reporting on the explosion in June last at Messrs. 
Robson’s fireworks factory, Major Majendie says:—‘‘ The composi- 
tion for these stars is not of the usual green fire composition, but 
is a special mixture which is used as being more certain to ignite 
on the Roman candles, for which they are designed, and which are 
employed as signals by the South-Western Railway Company's 
steamers trading from Southampton. The composition consists of: 
—Chlorate of potassium, 20 0z.; chlorate of barium, 4 0z.; nitrate 
of barium, 10 0z.; sulphur, washed, 6 oz.; shellac, powdered, 14 0z.; 
charcoal, fine ground, #oz. The red fire used for these lights con- 
sists of the following ingredients:—Chlorate of potassium, car- 
bonate of strontium, shellac, powdered. The green fire for these 
lights consists of:——Chlorate of potassium, chlorate of barium, 
shellac, powdered. The stars which had been formed on the day 
of the accident, and for some days previously, were all what is 
known as “ bright stars,” and contained the following ingredients : 
—Chlorate of potassium, chlorate of copper, nitrate of barium, 
shellac, powdered. Having regard to the fact that the ‘‘ Very 
signal cartridge” ranks as a firework, the work which was being 
— on in the building was all strictly within the terms of the 

cence.” 


Tue Widnes Alkali Congeny, Limited, have now at 
work a monster black ash furnace. The revolver of ordinary size 
measures at most 18}ft. long, with a diameter of 12}ft. The 
boiling-down pans connected with such a furnace measure 60ft. in 
length. Each charge contains 4 tons of salt cake, and some of 
these revolvers get through 18 tons of salt cake per day, and con- 
sume 13cwt. of coal per ton of cake decomposed. The giant 
revolving furnace measures in length 30ft., and has a diameter of 
12ft. 6in. Inside length is 28ft. 6in., with a diameter of 11ft. 4in. 
It is lined with 16,000 fire-bricks and 120 fire-clay blocks or 
breakers, weighing each 1} cwt. The bricks weigh per 1000 about 
4tons. The weight of salt cake per charge (i.¢., contained in each 
charge of salt cake, limestone, mud, and slack) is 8tons 12cwt. For 
100 tons of salt cake charged, there are also charged about 110 tons 
of lime-mud and limestone and 55 tons of mixing slack. In a week 
of seven days about 48 charges are worked through, weighing of 
raw materials about 25 tons per charge. The total amount of salt 
cake decom weekly is about 400 tons, and may be reckoned 
as yielding 240 tons of 60 per cent. caustic soda, Fuel may be put 


down as 200 tons per week, or about 10cwt. per ton of salt cake 
decomposed. Also with regard to the concentration of liquor from 
20 deg. Tw. to 50 deg. Tw., there is sufficient of such concentrated 
liquor evaporated down to keep three self-fired caustic pots 
working, which are boiled at a strength of 80 deg. Tw. 





MISCELLANEA, 


Works are projected at the port of Ostend with a view 
to a new high-speed steamer service between that port and Dover. 


Mr. H. Davey, of the firm of Hathorn, Davey, and 
Co., Leeds, has commenced business in Westminster as a consult- 
ing engineer. 


Ar the Highland and Agricultural Society’s Show, 
Perth, 1887, Messrs. Henry Pooley and Sons have been awarded a 
special premium of £10 for the most convenient, easily erected, 
— and economical weighing machine for farm carts and live 
stock, 


Tue framework of the Glasgow Exhibition buildings is 
being rapidly put together on the ground at Overnewtown, and on 
Monday week the first arch was raised into position. The contrac- 
tors for the stand, pavilion, outer and inner palings, gates, and all 
other wood and iron work are Messrs. F, Braby and Co, 


Exectric lighting was recently introduced at the Central 
railway station, Christiania, very successfully, involving a loss to the 
gas works of 10,000 dols. a year. In Christiania, the gas works are 
city property, and the corporation is now going in for an electric 
light plant of its own. The steamers running along the west coast 
of Norway have been fitted up with Edison installations. 


THE United States Navy Department, having considered 
the contracts for the three new cruisers and two gunboats, has 
determined that one cruiser shal] be built at San Francisco, and the 
other vessels on the Delaware River. The Department has ordered 
that the construction of the monitor Miantonomas shall be com- 
pleted at New York. The prospect of a United States Navy is thus 
improving. 


TuE Cadiz Naval Exhibition was opened on the 15th inst. 
wy Sefior Moret, Minister for Foreign Affairs, in presence of the Duke 
of Edinburgh, the Duke of Genoa, and other distinguished visitors, 
the civil, military, and naval authorities, and several thousands of 
——. The Exhibition includes fishing and naval oneioues, 

1 kinds of life-saving apparatus, machinery, pictures, and Moorish 
and other curiosities, 


GENERAL TcHEeNG Ki Tone has returned to Paris, after 
formally receiving the ironclads, built at Stettin, for China. The 
two vessels will set sail on the 20th inst., proceeding first to Ports- 
mouth. They are commanded by the Chinese naval officers, Lin and 
Kew, assisted by some German officers. At Portsmouth they will 
be joined by the two cruisers built by the Armstrong Company for 
say and will then sail together direct to China, under Admiral 

ng. 

Mr. ALEXANDER Fraser, Engineer to the Grand 
Junction Waterworks Company, states that for the purposes of ex- 
tinguishing the fire at Whiteiey’s, in Queen’s-road, Bayswater, on 
Saturday last, more that 3,000,000 gallons of filtered water were 
drawn from the mains of this company, in addition to a large 
quantity supplied by the West Middlesex Company. To contain 
3,000,000 gallons of water a reservoir would be required having an 
area of one acre and a depth of nearly 12ft. 


NOTWITHSTANDING the expense which has been incurred 
in perfecting the drainage beneath the Houses of Parliament, 
complaint is still made that the atmosphere of the Palace of West- 
minster is vitiated by disagreeable effluvia. Considerable difficulty 
has been experienced in ascertainining the cause of this serious 
annoyance, but an explanation has been offered by Mr. Bailey- 
Denton. According to this hypothesis, the noxious odours are due 
to the escape of what is called ‘‘ground air” from the subsoil of the 
Palace. e water of the Thames rises and falls with the action of 
the tide, and the foul air is forced upwards into the Houses of 
Parliament. 


Tue Metropolitan Fire Brigade have just added another 
steam tug and despatch boat to their fleet. She is steel plated, 
66ft. long by 12ft. m, guaranteed mean speed 14 miles. It will 
be of especial interest to those having riverside property to know 
that the Metropolitan Fire Brigade now possess probably the fastest 
steamer of her classon the Thames. This is doubtless due in a great 
measure to the shrewdness and vigilance of Captain Shaw. The 
vessel has been named Arrow; she was designed and built by Mr. 
Edward Hayes, of Stony Stratford, to the order of the Metropolitan 
Board of Works, and after the usual four runs each way on the 
measured mile at Erith, was passed for sj by Captain Shaw. 
We may shortly give an illustration and full details of this vessel. 


Some important orders in marine material are in course 
of execution in Sheffield. The Italian Government are construct- 
ing an immense war-ship, the Sardegna, of 25,000-horse power. The 
crank and straight shafting are being made at the River Don Works. 
There are twelve crank shafts, making 104ft. of shafting, and two 
sets of straight shafting. The Inman Company is about to place 
on the Atlantic route two new liners, which are in course of build- 
ing by Messrs. J. and G. Thompson, on the Clyde. For these ships 
the shafting is being made at the same establishment. There are 
eight shafts—four of 45ft. long, and four of 42ft. One of the 
latter was being bored last Thursday. They are also construct- 
ing cranks for the Peninsular and Oriental Company. The Italian 
Government have also placed with Messrs, Vickers an order for 
three solid crank shafts. 


THE official trial of the British India Company’s new 
— steamer Ramapoora took place on Wednesday and Thurs- 
ay last, and was eminently successful. This vessel] has been con- 
structed by Messrs. A. and J. Inglis for the above company’s mail 
and nger service between Rangoon and Moulmein, and has to 
combine the qualities of a sea-going vessel and a river steamer of 
limited draught. Her capacity for dead weight cargo is 400 tons 
on a draught of 9ft. 6in., and with that weight on board she will 
have a speed of over 14 knots. On Wednesday, when loaded with 
215 tons, which will be her average loading in daily service, her 
was 16°186 knots, and this was easily maintained. The 
mapoora is fitted with machinery of a novel type, having three 
diagonal cylinders, 29in., 47in., and 70in., with 64ft. stroke; the 
working pressure is 160lb, After landing a party at West Loch, 
Tarbert, on Thursday, the Ramapoora returned to Glasgow, 
reaching Queen’s Dock in eight hours from that point, the tide 
being adverse for six hours. e distance is rather greater than 
between Glasgow and Belfast. 


Messrs. VicKERS, Sons, AND Co., of the River Don Works, 
Sheffield, have just put under their new 3000-ton forging press 
the heaviest steel casting ever produced in the district, or probably 
in a It weighed 70 tons, and was 62in. in diameter, being 
intended for the A tube of a 134in. 66-ton gun at Woolwich. The 
heating operation lasted over sixty hours, and when the glowing mass 
glided out of the furnace the ingot, with the portar-bar and balance- 
weight, made a total weight carried by the crane of at least 120 
tons. It was an ——e and interesting sight to watch the 
mighty ingot squeezed into shape between the anvil-block and the 
ram, the whole process being in such marked contrast to the 
terrible thuds of the heavy hammers formerly used to — 

ized ingots. Hamutiers are still found serviceable in dealing 
with several descriptions of this kind of work. In connection with 
this great ingot it may be mentioned that the company has used 
its ordinary furnace power, it not having been necessary —— 
all its recent extensions for military and marine castings an 
forgings to add to its furnace capacity. This fact has a significant 
bearing on the discussion which took place early last year on the 
productive power of the Sheffield establishments in regard to heavy 
requirements made by our own Government. As a matter of fact, 
they have always been prepared to do any work which might be 
ordered, and as the necessities of the age increased the plant and 
appliances have kept pace with the period, 
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LETTERS TO THE EDITOR. 


not hold ourselves responsible for the opinions of our 
ime Correspondents. 2 


] 


AMERICAN LOCOMOTIVES IN AUSTRALIA, 

§ir,—I notice in your issue of July 8th, 1887, on page 23, an 
“Abstract of Consular and Diplomatic Reports.” e United 
States Consul at Sydney is quoted as follows :—‘‘The American 
locomotives recently introduced into Australia have given ver 
general satisfaction, and they will soon supersede all others, Until 
recently the Australians seemed to think that the old-fashioned 
English locomotive, built upon the Jever-motion principle, was the 
perfection of mechanical ingenuity, ignoring all the improvements 
made by the Americans in locomotives during the last forty years. 
The English engine is too clumsy and heavy, and it must give way 
to the American one. The English locomotive wears out too 
rapidly, and does great injury to the roadway. A recent report of 
the Commissioner of Railways in New Zealand states that the 
American locomotives in that colony have more than realised what 
was expected of them.” I would ask your readers what dependence 
can be placed on the statements of a gentleman who speaks of the 
“+ lever-motion principle.” The whole report is a piece of American 
brag. English engines are not heavier than American, and contain 
oo unnecessary metal, and have for the same power thicker 
boiler-plates, larger wearing and ring surfaces, and stronger 
and better proportioned axles and crank-pins. All these things 
contribute to make the English engine more durable. If the 
Australians want flexible engines, bogies, and equalising levers, 
they can be supplied with English engines. Thousands of engines 
running in land have these devices, which are, indeed, both of 
English origin, and one was used and the other patented long before 
the railway era, I have had some i with both lish 
and American engines, and have used the former on a colonial road 
with long grades of one in forty, five chain curves, and very bad 
water. Notwithstanding these trying conditions the English engines 
did their work admirably. Most of them were built by Neilson, of 
Glasgow, and Stephenson, of Newcastle. 

The real cause of the dissatisfaction expressed—in New Zealand 
chiefly—with some English engines is that, owing to some unex- 
plained cause, some orders have gone to firms in England who do 
not regularly make locomotives, and are not famous for the quality 
of the work turned out. I feel, however, convinced that the work- 
manship of most English makers is infinitely superior to that of the 
best American builders, The proof of the pudding lies in the eating, 
and as one English firm exported in 1885 more locomotives than all 
the American firms put together, it is evident that English makers 
are doing a larger trade than America in exporting locomotives. 

A CoLoniIaAL LocoMOTIVE SUPERINTENDENT. 








MULTI-CYLINDER ENGINES, 


S1r,—You published in —_— impression of the 22nd ult. a 
quotation from the United States Mechanical Engineer which well 
deserves the thoughtful consideration of steam engineers. The 
essence of that extract is that for one thing the expressions 
‘triple or quadruple expansion ” isleading, and that it would 
be more correct to apply the numerical classification to the actual 

rades of expansion rather than to the number of cylinders. 
pwr this the writer of the article goes on to comment with 
much truth _— the paradox involved in securing economy of fuel 
by the multiplication of cylinders, attended as that multiplication 
is by greatly increased condensing surfaces and waste spaces of 
clearance in increased extent of port provision, and moreover the 
incidentally increased sources of Friction, as the article says, “In 
plain words this is a om yg for it is not only contrary to good 
mechanical practice, but it is oj to common sense, Never- 
theless it is a fact that triple cylinder and quadruple cylinder 
expansion engines are much more economical for shipowners than 
are compound or single cylinder engines.” Just so, if a growing 
preference for a particular class of propelling engine is evinced by 
all the great ocean carriers who are ly sharp, clear-headed 
business men, fully competent to know what is best for their in- 
terest, be any proof, then that proof is forthcoming that multi- 
cylinder engines are most economical of fuel, nay more, that they 
economise fuel so greatly as to yield a saving in this direction 
more than sufficient to compensate for the increased cost of pur- 
chasing and maintaining such machinery. All this, however, is 
beside the paradox that such y is obtained under a set of 
conditions inimical to it. I may very well leave to your readers 
themselves to calculate the tive number of square feet of 
cylinder side and end surface vely, to which the number of 
cubic feet of steam of, say, 140 Ib. pressure above the atmosphere 
is exposed, and the practically most limited time during which 
such exposure exists for the development of 5000 LH.P. If, as 
theory seems to show, theory resting on the investigations of the 
most able experimenters and reasoners, shows that metallic surfaces 
such as cylinders and their passages present are really heat sieves, 
through which the heat escapes as water from a leaky vessel, then 
obviously the smaller the area of such surface the better. Yet 
actual daily practice seems—I use the adjective cong Sa 
confute this proposition. Thinkers, however, will not draw hast, 
conclusions ; before forming an opinion they will ask—have we all 
the conditions before us? Every steam engineer of any standing 
knows well that the whole of the phenomena attendant on the 
action of and the laws governing the transit of steam through an 
engine are not fully known; they may yet be perfectly elucidated, 
but they are not yet so. Leaving them for the present, I may ask, 
has it been absolutely demonstrated that high-pressure steam must 
be used successively in cylinders of ascending grades of diameter ? 
or to put the question in another way, can designers and builders, or 
marine engineers as a body, confidently assert that no more can be 
done than has been done to use high-press' 








ure steam in one, or at most 
two cylinders? Can they prove to the satisfaction of competent 
critics that for efficient engines the area of the piston and the initial 

ressure of the steam upon it have a fixed ratio, and that that ratio 
a beyond all cavil or doubt, been arrived at? I venture to 
think it has not. It is common to say that we steam, 
acting on a very proportionately large piston, leads to such undue 
strains as to place the arrangement beyond the limits of practical 
engineering. I dissent from this view, but will return to it 
presently, and will first deal with the question on the basis of 
cylinder capacity and By using a series of cylinders 
through which the steam ery an ever-increasing 
area of piston is rendered necessary, use the efficacy of each 
piston, save the last, depends on and is measured by the difference 
existing between the driving pressure, on what we may call its 
‘live side,” and the back pressure or its ‘‘dead side.” The 
consequence of this is, that for a cylinder of given weight and size 
only a certain amount of work is got out of it. In fact, the multi- 
cylinder engine does not deserve to be called a high-pressure 
engine at all. It does not do so as regards effective pressures, 
because, as we know, the efficiency depends on the difference, as 
I have already pointed out, between the driving and the back 
pressures, and therefore, so far as mee rtion of weight of 
machinery to work done goes, the so-called high-pressure is not a 
whit better than the low-pressure engine. The real difference, of 
course, is one of temperatures, so far as the first and succeeding 
cylinders are concerned ; but then either there is or there is not 
loss of heat in the transit of the steam from cylinder to cylinder. 
If the steam could be used in a single cylinder—that is, if the 
total expansion could be all effected in one cylinder—all the extra 
cooling surfaces, the clearance spaces, and port space would be 
saved, as well as the multiplicity of valves, valve gears, and steam 
and other pi In a word, there would be a saving of first cost, 
of room, of maintenance, and of working expenses, besides 
other advantages, Now I will consider the objection raised 





against the use of high-pressure steam on one large piston, 
and first the relations of piston speed to propeller speed. 





Within reasonable limits it is known that ‘‘the faster the better 
for both.” As far as the shaft and propeller are concerned, there 
is little difficulty in using high speeds, but such is not the case 
with the reciprocating parts of the engine, and if nothing but 
side-by-side cylinder engines were used the argument that greater 
piston speeds could be used in them than in tandem engines, owing 
to better balancing of parts, it would be a good argument in 
favour of using a number of cylinders; but in reality tandems or 
partial tandems seem quite as Populay as the side-by-side type. 
And this brings me on to consider the objections raised against the 
use of high-pressure steam in a single or at most in two cylinders, 
In the case of the triple engine, ha a crank to each cylinder, 
I find that when the engine is in full operation there is a total 
mean statical stress of a crushing nature on the main shaft journals 
and their bearings. Let me assume for the sake of argument that 
at a given point in the revolution this stress at its maximum of 
shaft neck equals collectively 500 tons, then sufficient area of bear- 
ing surface is provided for it; but in the case of the multi-cylinder 
engine this surface is divided over two brasses to each cylinder in 
the type of engine under notice. Has it been ved beyond 
doubt that this subdivision of stresses and stress ing areas is 
better than a unification of both? Or, bas it been proved that, 
admitting for the moment that steam stresses of more than a cer- 
tain magnitude may be used in a cylinder, but not on a single pair 
of journal bearings, however large, may it not be found possible 
to fit the one large cylinder with not only duplicate piston rods, 
which is already done with perfect success in oscillating paddle 
engines, but with duplicate connecting rods also; to, in fact, employ 
the same guides, connecting rods, &c., for one cylinder that are at 
present used for three? Then again, as regards the cylinder, it 
may be quite true that the present methods of shaping and securing 
the cylinder ends is such as renders them unable to withstand the 
great stresses; but why should not other methods be devised? Are 
the cylinder engineers to be beaten by the boiler men? Each year 
sees improvement in cast stee] making ; let that material or wrought 
iron be used for ends. It is neither our function nor our intention 
to assume to teach the many eminent marine engineers and naval 
architects in daily practice their business in this matter, but there 
are certain points about this whole question of multiplying cylinders 
in our steamships which need, deserve, and soon wil otuaily and 
imperatively demand attention. We have not yet reached, we 
might almost say we have not got within a measurable distance of 
the limit of pressure which boilers can be constructed to withstand, 
and as we have not yet got a good, or indeed any expansive or non- 
expansive rotary engine, it is highly expedient to “ try back” a 
little, and make —_ sure that steam of greater pressure than is 
now thought possible cannot be used in cylinders of a given magni- 
tude. Sea-going men tell curious things about the respective 
records made by each of a series of cylinders, and analyses of some 
of their indicator diagrams and other data sometimes show evidence 
to the effect that one or another cylinder of a serics contributes 
little or nothing to economy of fuel, and its only apparent value is 
as an equaliser of strains. If this can be generally shown, then it 
remains to be seen if the strains cannot be equalised by some 
simpler method. One thing is pretty certain, that however pres- 
sures may be increased, we cannot very well keep on multiplying 
cylinders at pleasure, M. E. 
August 6th, 1887. 





WATER SOFTENING. 


Sir,—It is with great pleasure that I accede to the request of 
Messrs. Gimson and Co. and T. W. Kennard to furnish your 
readers with the result of my experience in the softening and 
purification of water for domestic purposes, and I should have 
done so before but I had no wish to monopolise your columns, and 
I gave such information as I considered most interesting to the 
majority of your readers. 

I must admit, however, that my time has been chiefly occupied 
in treating water for steam boiler and other industrial purposes, 
but in places where the reagent was lime water, the softened water 
is used for domestic and culinary pu Ss as well, 

All my analyses are made by Mr. Ceatameneh assistant chemist 
to the — of Brussels, and to satisfy your scientific readers, I 

e 


give the detailed analyses of the water before and after puri- 
fication :— 
1.—River Water (Demer), Town of Hasselt. 
Before purification. After purification. 
Grains per litre. Grains per litre. 
ET A a ae a | 
Anhydride sulphurique .. .. 0°059 .. .. .. .. 0°034 
aaa SO 
Alumine et oxyde defer.. .. 0036 .. .. .. .. 0008 
OE © oe va ne ce ce) 0s, CRY ance 2s os COD 
Matieres organiques.. .. .. O'110 .. .. .. .. 0052 
Te Gs cs ws ce: os OU ce 0s. oe. ne. OO 
Titre hydrotimetrique .. .. ee a 8° 
2.—Well Water, Railway Station of Vilvorde. 
Before purification, After purification. 
Grains per litre. Grains per litre. 
Biliceet sable .. .. .. «. co ce co es OD12 
Anhydride sulphurique .. .. O131 .. .. .. .. OM 
ME ca! as eu ae ae ae OR et ee ang Se 
Alumine et oxydedefer.. .. 0028 .. .. .. .. traces. 
areas — eee 
Magnesie +) 00 64 00 Eee. SO wa ox. co os) See 
Matieres organiques.. .. .. O°104 .. .. .. «. 0°046 
Residu.anlim.. .. so oc we INB .. os we ss OD 
Titre hydrotimetrique .. .. CT cs ca te ee 
3.—Well Water, Government Schools, Laeken. 
Before purification. After purification. 
Grains per litre. Grains per litre. 
hee eo er ee 
Anhydride sulphurique .. .. O°184 .. .. .. .. 0°189 
Tt .. 96 es a0 60 26, WU «co ce co ce OCR 
Alumine et oxyde defer.. .. 0004 .. .. .. .. traces, 
SE oe ia ce MENS" 0. ce ce 
ee. Sa ee oT ee 2 
Matieres organiques.. .. .. O40 .. .. .. .. 07020 
mesbie eelinis s. 00 es OTE .. ww 2. 2. OOM 
Titre hydrotimetrique .. .. wh... on. ee 20° 


The reagent used is lime water, and from the above results there 
cannot be, I presume, any doubt left in your readers’ minds as to 
the efficacy of my apparatus, not only for industrial, but also for 
domestic purposes, as the water treated is very bad, and more 
especially so when compared with Thames water at Staines. 

would call your attention not only to the reduction of the 
hardness, but Bs to the great reduction of the organic matter, 
and I am not aware of any other system having produced such 
results. I shall be happy to tender any further information your 
readers may require. ANDREW HowarTson, 

46, Boulevard Anspach, Bruxelles, 

August 13th. 


MONITORS AND TURRET SHIPS. 


Sir,—You have raised a very interesting question in your article 
of the 29th ult., and with your leave I propose to say something 
concerning Mr. Cobb's letter which ap in your last number. 

Mr. Cobb reminds me of an old saying about ‘ angels fearing to 
tread.” I will leave out the preceding portion of the passage. 
The summary manner in which he deals with the whole question is, 
to say the least, amusing, although I fancy to be amusing was not 
what he intended. 

In the first place, he says that if the four 80-ton guns of the 
Inflexible were carried in four separate ships the cost would exceed 
a million and a-half. This I dispute, and I should be glad to 
have an explanation from Mr. Cobb of what he means. There ought 
to be no difficulty whatever in building for £200,000 a ship which 
would carry one 80-ton gun ina central turret. I find, however, 
that the Inflexible is by no means to be taken as a standard, 
because in your last issue I find drawings of the Trafalgar, which 





will carry four 67-ton guns, and the cost will be very little short of 
a million, However, we need not waste time in discussing this 
question of cost ; let us go on to the consideration of the relative 
merits of monitor and English ships. 

As I understand you, Sir, you say that a monitor would be the 
beau ideal ship in the sense that she would have no top hamper ; 
she would carry a tremendous battery and nothing else. Mr. 
Cobb argues that she would be sunk by plunging fire. Nothing of 
the kind. I reckon she would be no worse off in this respect than 
any ship which relies on a plated deck. There is a large number 
of very powerful ships in your own and the French navies which rely 
for safety on a deck 2in. or 24in. thick, which rests, so to oe on 
the top of the armour belt, and is not more than 2ft. out of water. 
How much better off would such a ship be than a monitor with 
an armoured deck 4ft. out of the water; the enormous weight 
now wasted in deck structures being utilised in augmenting the 
depth of the belt. Furthermore, he says that the guns of the 
monitor, being carried low down, they would be with little 
effect against an English ironclad. This is all very well, provided 
the action were fought in a smooth sea; but what would happen in 
a breeze? There is no reason, of course, for supposing that in a 
modern improved monitor the guns would be carried at the 
water's edge, as Mr. Cobb seems to think. 

The monitor would present a mark so small that she would be 
extremely hard to hit; the big ironclad a mark so large that it 
would be hard to miss her. 

I could go on and point out not a few more fallacies in Mr. Cobb’s 
a ent, but it would take up too much of po space. The 
subject is a very large one, and even Mr. Cobb will not, I think, be 
prepared to deny that what you have said concerning the disaster 
which must follow the destruction of ventilators and chimneys, and 
deckhouses, is of very high importance. On board the Devasta- 
tion, I am told, they burn seven tons of coal every day in driving the 
ventilating fans and the electric light. Without these fans life 
on board is as impossible as it would be in a coal mine or the black 
hole of Calcutta. Depend on it, it will be found possible to defeat 
a British ship by smothering her crew, unless some precautions are 
taken which have not yet been heard of. 

It may be said that the monitor is not sea-going. Our own 
wretched little Miantonomah crossed the Atlantic twice with per- 
fect success, and she carried the biggest gun afloat at the time. 
Ventilation was maintained by fans. This ship, however, conveys 
but a poor idea of what a turret ship might be and ought to be. 

Morley’s Hotel, August 15th. U.S. N. 





THE STRESSES IN THE IOWA BRIDGE. 


S1r,—Kindly permit me to make a few remarks upon the graphic 
treatment of the stresses in the Claremont Bridge, Iowa, published in 
your current issue. Your readers may remember that you published 
a series of bridge and roof solutions by me of the same character in the 
columns of THE ENGINEER, beginning so far back as the spring of 
1883, in which I applied for the first time the method of truss dis- 
integration and graphic termination, both to simple, and to what 
are sometimes ambiguously termed ‘‘redundant” structures. <A 
truss is only ‘‘redundant” when it cannot be rationally divided 
into its component trusses, This method was approved at the time 
by those whose opinion I most highly valued, and seems to have 
been largely adopted across the Atlantic. But I beg to explain 
that I did not then understand, nor do I now, that “ disintegra- 
tion” means the bold elimination of struts on the principle that 
‘* they only serve to carry the load from the lower to the upper 
panel points.” If Mr. Cunningham will look at Levy’s diagram of 
the Pont d’Arcole, Paris—a simple truss, in which both upper and 
lower panel points are loaded—-he will at once see that such is not 
generally the case. Nevertheless, it may happen that in the par- 
ticular case under review, little harm will come of this simplifying 
assumption. Then, with regard to form, the dignified name of 
“arch ” seems far too high-sounding for what is nothing more than 
a whipple truss, with a slight twist and a few internal modifications. 

Thereactions, which form the only analytical part of Mr. Cunning- 
ham’s solution, can just as easily be found graphically from the 
condition that the funicular of vertical forces must pass through 
the three hinge-centres. By this method I find the thrust to be 
61,180 Ib., and not 58,333 lb. as given in the paper. The differ- 
ence is, however, slight. Checking the graphic result by the 
theory of moments, I find a thrust of 62,416 lb, The meau 
of my two values is, therefore, 61,796]b. Any slight scalar 
error in the lithographed proportions of length and depth of 
the given skeleton outline would account for the above differences ; 
or, perhaps, Mr. Cunningham, when taking moments about the 
left hinge, accidentally omitted to include the half load at the key. 

16th August. RosBert H. GRAHAM. 





A PROBLEM IN STRAINS. 


Srr,—Perhaps some of your readers who are solving the interest- 
ing camp stool question will aid me with a solution of the fol- 
lowing problem, which concerns questions of more structural im- 
portance than may appear at first sight. In the sketch A is a 
spring. Bis a stiff girder. CC are two nuts on the bolt D. By 
screwing up these nuts a strain of 5 tons is put on the bolt. 

















Now let a weight of 1 ton be hung on the bolt as shown. What 
will be the strain on the bolt at the upper nut ! 

On the one side it is asserted that it will now be 6 tons, because to 
the initial strain due to the spring is added that due to the weight. 

On the other side it is said that the strain on the top nut will 
still be 5 tons, but that 1 ton will be taken off the upward pull on 
the lower nut ; and that no difference will be felt by the top nut due 
to any smaller load than 5 tons. Which party is right? 

Brixton, August 17th. 


(For continuation of Letters see page 161.) 








TuE Revista Tecnologico Industrial records the fact that 
out of 1758 copper mines in the Ufa Government only trophy went 
are in operation. Charcoal was used in the treatment of the ore, 
and the gradual destruction of the forests in the district has led to 
a scarcity of fuel, which has tended to a considerable extent to 
bring about this decline of a once flourishing industry. When the 
metal was at a high price, some Ural marks of copper—specially 
the Parhkoff mark—were much est d. The quantity raised 
now is so small that working hardly pays; the expense of transport 

reventing the metal from competing in the market. It is there- 
‘ore said to be in contemplation to cease working altogether, 
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S.S. DUCHESS OF EDINBURGH—DETAILS OF MACHINERY. 


CONSTRUCTED BY MESSRS. J. AND J. THOMSON, GLASGOW, 


(For description see page 148.) 
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THE MANAGEMENT OF MARINE BOILERS. 
As far back as June, 1874, the corrosion of boilers in 
the Navy, steaming in connection with surface condensers, 
“ame so serious an evil that a Committee was appointed 
to investigate and report on the subject. The Committee 
worked away for years, and was reappointed from time to 
time. A final report was produced and laid before Par- 
liament in 1880. The inquiry carried out was of the 
most elaborate and searching description, The result was 











inadequate to the trouble taken and the expense incurred. 
In few words, it may be said that the Committee was 
unable to arrive at any positive conclusion, but the weight 
of its opinion lies in the two following passages, which 
we quote from page 46 of the Blue-book issued in the 
spring of 1880:—“ Dry air or water free from air has no 
action upon iron, but moist air or water containing air are 
two powerful agents of ‘corrosive action. The chlorides 
contained in sea water render it a more powerful cor- 
rosive agent than fresh water; but even sea water 
when deprived of air by boiling has scarcely any action 
upon iron. This Committee fully agree with the late 
Committee, that the deterioration of boilers is principally 
due to the action of the air having access to them when 


48 | not under steam, or carried into them with the feed when 


under steam. They consider also that the greater 
deterioration of boilers in the Royal Navy, as compared 
with those of the mercantile marine, is chiefly if, not 
entirely due to the fact that her Majesty’s ships are neces- 
sarily so little under steam, and that the boilers are 
thereby much more “ exposed to the action of moist air 
than in the merchant service.” Among the remedies 
suggested is that of working with the water of consider- 
able density, and on page 48 we find the following pass- 
age :—“ Increasing the density of the water in the boiler 
reduces the quantity of air admitted; but it is desirable 
to supplement that by extracting the air from the feed- 
water itself. This has been effected to some extent in 
the case of land boilers by the use of open topped feed 
heaters, whence the free air escapes, and the air in solution 
is largely expelled by the heat. Feed tanks for contain- 
ing a reserve supply of feed-water, and to give more time 
for the air to free itself from the water as it comes from 
the hot well, have also been fitted to engines generally 
for some time ee The trial which was made under the 
observation of this Committee of an apparatus for 
mechanically extracting the air carried along with the 


64 | feed-water in a free state indicates that that air at least 


may be readily removed by some simple arrangement.” 
Many things have happened since 1880, but the system 
under which marine boilers are worked in the Navy may 
be on the whole regarded as an outcome of the passages 
which we have quoted. 

In the mercantile marine it is the study of every sea- 
going mpg to get a thin scale in his Sotiens as soon 
as possible. This scale should not exceed a worn six- 
se me in thickness, and it ought to be as equally distri- 

uted as possible all over the surface of the boiler in con- 
tact with water. In practice it extends, because of the 
splash of the water, to a large portion of the steam space 
as well. This scale is found to completely protect the 
boiler plates, furnaces, and tubes from corrosion; but it is 
a delicate affair, and —— to be cautiously dealt with. 
If the supplementary feed is much used, the scale will 
become too thick. If fresh or river water is pumped 
in, it may be dissolved, in whole or in part, to the 
very great danger of injury to the boiler. In some 
cases it is difficult to get it to form at all; in others it 
forms irregularly. The use of too much oil, or of oil of the 
wrong kind, in the cylinders may convert it into a most 
mischievous fatty deposit, which, settling on the furnace 
crowns, prevents the passage of heat to such an extent 
that the crowns are over-heated and come down. At the 
best it is a-non-conductor, and as such causes waste of 
fuel. If it could be dispensed with so much the better. 
Indeed, it is easy to see that much would be gained. 
Now, in the British Navy scale is never permitted, accord- 
ing to present practice, to form in the boilers; and any 
waste that takes place is made up with fresh or distilled 
water. The boilers do not corrode, moreover, and the 
results are quite satisfactory, so satisfactory that it may 
be said that all the troubles which led to the formation 
of the Committees from whose report we have quoted 
have been entirely overcome, and that by very simple 
means. In the mercantile marine the feed pumps draw 
directly from the hot well, and being usually much too 
large for their work, they send in a good deal of air with 
the feed. In the Navy there are two sets of feed pumps. 
One draws from the hot well and delivers into a tank, 
the other set, or feed pumps proper, draw from the tank, 
and matters are so. arranged that they will pump “solid 
water” or nothing. In a word, air cannot get access to 
them, and, of course, they never send any into the boiler. 
Zine is also used, great care being taken to secure 
thorough metallic contact with the boiler plates, and a 
curious result has been noticed—the whole steam space 
surface becomes coated with white oxide of zinc. 

We believe that the facts we have just stated are 
not generally known, and they can hardly fail to interest 
many of our readers. Unfortunately the coming down of 
furnaces is a very common occurrence; so common, 
indeed, that one firm down the river Thames has found it 
worth while to provide special appliances for heating the 
plates, and jacking them into shape again. Such casual- 
ties, however, always imply danger and cost money, not 
only for the actual repairs, but for demurrage or es te of 
the ship. If the presence of scale could easily dis- 
pensed with, furnaces would not come down. e prac- 
tice of the Royal Navy leads to the belief that it is quite 
possible to work with fresh-water, and yet to incur no 
risk, provided, as we have shown, the feed pumps cannot 

ump air into the boilers. The difficulty which remains 
is the supplementary feed. In the Navy the double 
bottoms of ships are sometimes utilised to carry a supply 
of fresh water for the boilers. It would not be impos- 
sible to utilise ballast tanks for the same purpose in the 
mercantile marine under certain conditions which are 
often present. The better plan, however, would be to 
fit on board some simple form of donkey boiler, of small 
size, which would an its steam into the surface con- 
denser. The supplementary boiler ought, however, to 
be worked at considerable pressure, otherwise the tem- 

rature would not be sufficiently high to throw down 
in it the carbonate and sulphate of lime and magnesia; 
and it is obvious that specia] arrangements would have to 
be made for keeping the supplementary boiler clean. 
These would, however, be of a very simple character, The 





supplementary boiler could be worked with sea water at a 
pressure of, say, 100 lb. on the square inch, and the steam 
would be delivered under a reducing valve to the con- 
denser. The sea salt would be kept out of the small 
boiler by the usual process of blowing off. This would 
not get rid of the lime, however; and so from time to time 
the boiler would have to be treated to a strong dose of 
caustic soda, or something of the same nature, which 
would dissolve the lime salts, which would then be blown 
out. There seems little reason to doubt that the expedient 
would quickly pay for itself, and it is certainly worth 
while to test the system in actual practice, to ascertain 
if it will work as well in, say, an Atlantic steamer as it 
does in a man-of-war. 


MACHINERY FOR THE EAST. 


At a time when one of the most engrossing questions 
of the day is the possibility of opening new marketsforour 
manufacturing industries, it is impossible to lay too much 
stress upon the desirability of giving careful study to the 
reports of our Consuls and Vice-Consuls in foreign coun- 
tries. We have endeavoured to aid that study by the 
publication of abstracts of such reports ; but we desire to 
direct particular attention to one of these, because it 
strongly emphasises advice which we have ourselves 
repeatedly given. Nothing, as it has appeared to us, can 
more directly militate against our success in. opening new 
markets than the almost entire disregard which British 
manufacturers have hitherto shown to adapt the designs 
upon which they work to the necessities and prejudices 
of the people among whom they hope to find purchasers 
for their productions. The experience of almost each 4 
multiplies evidence of the unwisdom of such disregard. 
Only within the last few days intelligence has come to 
hand which shows that the successful competition in 
China of Indian manufactured cottons with those pro- 
duced by British looms is largely—almost entirely—due 
to the fact that the former are more allied in the texture 
given to them to the peculiar character to which the 
Chinese have been accustomed through long centuries of 
native workmanship, than are the latter. e might cite 
numerous other instances, but the one selected will suffice 
to illustrate the desirability of giving full attention to the 
particular recommendations of the report we propose to 
refer to. 

Few among the many reports received from our diplo- 
matic agents abroad are more worthy of careful iaeding 
and consideration than is Vice-Consul Longford’s able 

per on Ja We have but recently pointed out in 
this journal how rapidly the natives of that country are 
advancing towards successful competition with ourselves 
in many branches of manufacture. Mr. Longford, how- 
ever, has brought prominently under notice a department 
in which as yet they have made no progress, and_ it is 
one in which European enterprise may yet find a field for 
development. He tells us that as regards the manufacture 
of silk the Japanese have been ready to avail themselves 
of the best form of machinery constructed in this country 
and that it only needs an effort on the part of our manu- 
facturers to induce them to as readily avail themselves of 
machinery for the preparation of their tea crops. At 
present, we are given to understand by Mr. Longford, the 
Japanese adhere closely to their old custom of hand pre- 

ration of this important article of their export. Now 
it is well known that it is more to careful preparation 
than to any speciality of cultivation, nature of soil, &c., 
that the fine appearance and delicate flavour of tea is due. 
At the present time, Indian and Ceylon teas grown b 
Europeans and prepared by them with the most effici- 
ently designed machinery, are to a very large extent 
superseding in the home markets those of China and 
Japan. Indeed, the formerly strongly-marked relative 
proportions of import into this country, which used 
in favour of China teas, is rapidly becoming to be 
reversed. That this is in the main due to the superior 
methods pursued by European curers in the manipulation 
of the leaf is universally admitted. 

No natural product is so sensitive to the results of 
contact with foreign substances or odours as is the leaf of 
the tea plant. In China and Japan the handling of it on 
the drying-plates, and the rolling to which it is after- 
wards subjected, is done entirely by the human hand. It 
is scarcely necessary to point out how liable the leaf is, 
under such conditions, to acquire disagreeable flavours. 
Now, the tea-plantersof India and Ceylon think no trouble 
too great, nor any expense too heavy, to ensure that from 
the actual plucking of the leaf to its final deposit in the 
exporting chests, it shall in no way be subject to contact 
with the human palm or fingers. We but a short time 
back published drawings and a descriptive account of 
some of the latest machinery designed to meet that 
desire ; but the single instance we gave was but one of 
many hundreds of a similar application of British 
ingenuity to this form of industry. Mr. Longford tells 
us that he is confident that the Japanese, with their 
strong appreciative qualities, only need to be instructed 
in the art of tea-curing by machinery to adopt such a 
method as readily as they have done in the case of the 
treatment of their silk crops. But when doing so, he is 
prepared with the caution which we have ourselves 
always advocated. He dilates upon the impolicy of send- 
ing out machines for speculative sale which may be 
unfitted to the specialities of the country and its people. 
He writes :—“I am far from recommending, be it 
remembered, speculative shipments of machinery, even of 
that which has already been satisfactorily tried in other 
countries. What I do recommend strongly, and have 
recommended in previous reports, is that expert 
machinists should be sent to Japan to study what would 
suit the conditions of the country and the people; and 
manufacturers who were guided by their recommenda- 
tions would, I believe, have no reason ultimately to regret 
the costs of any experiments made by them.” Now, the 
provision and erection of a complete set of tea-drying and 
rolling apparatus on the principles most approved by our 
planters in India and Ceylon is a somewhat costly item of 
outlay. But if, as Mr, Longford recommends, the needs 
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of the natives are locally studied, it might be found 
possible to effect a large sukelbien on such cost, and yet 
to produce machinery sufficiently adequate to ensure such 
an improvement on the native mode of manufacture as 
would induce the gradual extension of its use and the 
desire to purchase machinery of a more fully developed 
character. The appreciative qualities of the Japanese to 
which we have above alluded would certainly induce such 
aresult. Situated as are our machine’ manufacturers at 
the present time, we believe it behoves them to neglect 
no suggestion which may tend to the extension of their 
markets. Mr. Longford’s contribution towards this end 
has no crudity in its character. It names a want, and 
— out how it may be supplied to the advantage of 

th manufacturer and purchaser, and we shall feel sur- 
prised if it remains long without finding those among 
us to act upon it. 


THE DURABILITY OF IRON AND STEEL SHIPS. 


TuE general adoption of water ballast in steamships has 
introduced a factor of much importance in determining 
the durability of mercantile vessels. In the development 
of mechanical science it not infrequently happens that 
while pursuing a specific object, some of the necessary 
consequences of its attainment are lost sight of or neg- 
lected. This has been the case in regard to the water- 
ballast system in steamships. The sole object in view 
when having recourse to water-ballast was, of course, to 
shift speedily and cheaply from the place of discharge to 
that at which the next cargo is to be received ; and for this 
the shipowner was willing to pay the extra cost which is 
necessarily incurred by the addition of an inner bottom, 
with its girders and arrangements for pumping and flood- 
ing, and to carry the extra weight of hull which these 
items involve. But having adopted the water-ballast 
system, the shipowner accepted, for better or for worse, 
all the consequences which follow in its train. Some of 
these are distinctly advantageous to him and to all con- 
cerned, while others are beneficial to nobody. For 
instance, it is an advantage to have an inner as well as an 
outer bottom to a ship, and although an inner bottom was 
not an essential feature of the water-ballast system in its 
first inception, it speedily became so. Many steamers have 
been saved from total loss after stranding by the presence 
of an inner bottom, and many more would have been 
saved if their inner bottoms had been structurally efficient. 
But while the water-ballast system possesses advantages 
other than those for which it was called into existence, it 
is also attended with certain evils, and of these the chief 
is that of comparative inaccessibility for examination, 
cleaning, and repair. The ordinary double-bottom ballast 
tank is bad enough in this respect, but the more modern 
cellular bottom is far worse. 

“Out of sight out of mind,” is a fragment of prover- 
bial philosophy the truth of which receives frequent 
illustrations in every walk of life, but nowhere more so 
than on shipboard—and especially in a hard worked 
steamer. The loss of the troopship Megera was due to 
deterioration which had taken place in a comparatively 
inaccessible compartment, and consequently unknown to 
those on board. Every shipowner and shipmaster of 
experience knows how important it is to have all parts of 
an iron or steel ship clear for inspection, and for the inspec- 
tion to be frequent. For that purpose the ceiling in’ the 
bottom of a ship is no longer fastened to the reverse 
frames, but is fitted in loose hatches which may be 
readily lifted every time the hold is cleared of cargo. 
The prudent shipowner will fit a false bottom in his chain 
locker, and will support his fresh water tanks several feet 
above the ceiling, in order that the frames, floors, &c., may 
be as readily got at there as elsewhere in the vessel. He 
will not allow close lining to be fitted inside the framing 
of the forecastle, and will be very sparing in its use under 
the poop, preferring to leave the iron or steel work of the 
vessel everywhere exposed as much as possible for fre- 
quent inspection and painting. Sailing ships remain so 
long in port at the completion of each voyage as to 
afford ample opportunity for lifting hatches, cleanin 
timbers, repairing cement, and painting the iron or stee 
whenever necessary. Moreover, the hold of a sailin 
ship is a clear open space, which can be easily examined —_ 
kept in order, especially if such precautions be observed 
in the construction as have just been alluded to. There 
is absolutely no excuse for the master of an iron or steel 
sailing ship, constructed and ceiled in the way we have 
described, if he fails to keep her free from oxidation in 
every part. But with a steamer the case is very different, 
and especially so when she is fitted for water ballast. 
Under the most favourable circumstances for attaining 
simplicity of construction a steamer will always containa 
great many holes and corners which, being “out of sight,” 
are liable to be “out of mind” also. The bunkers are 
rarely empty, and when they are it is not often that they 
are inspected, cleansed, or painted unless at the periodical 
surveys instituted by the Register Society which has 
given her a class. How the matter fares in some of those 
steamers which are not classed at allcan be roughly guessed 
at, when it is remembered how short is their stay in port, 
and how unlikely it is, therefore, that any other part than 
the outer surface of the plating can ever get the benefit 
of a chipping hammer or a paint brush. The iron and 
steel portions of the hull, in the spaces occupied by the 
machinery, boiler and coals, are necessarily very liable to 
wasting by oxidation, even under the most careful 
management; but when no thought is given to any other 
consideration than that of driving the vessel as hard as 
possible to make her pay—a profit now without regard to 
the future—the wear and tear by corrosion is enormous. 
This is so even when no water ballast arrangements are 
fitted; and when ballast tanks and cellular bottoms are 
added to the ordinary holes and corners of a steamship, 
the mischief works still more widely and speedily. 

The interior of a water ballast tank is not exactly the 
place that any sane person would go to in order to spend 
a happy day. Indeed, we cannot conceive that anyone 
who could keep outside such a tank would experience the 
least desire to explore its secret passages. To crawl upon 








one’s hands and knees upon sharp angle bars or slimy 
cement, in a damp, cold, confined atmosphere, flavoured 
with the smoke of tallow candles or naphtha lamps; and 
to occasionally dip one’s hands, knees, and elbows into a 
foot or so of filthy water, is not an enjoyable experience; 
nor are the responsible duties of a surveyor performed 
with ease and certainty under such circumstances. Yet 
this is one of the attendant consequences of the water- 
ballast system. When the inspection of the interior of 
such a space is compulsory as a condition of classification, 
we may be sure that it will be performed; but have we 
such a guarantee when there is no compulsion in the 
case? if it is unusual for the master or overlooker to lift 
limbers unless under compulsion, we may be quite sure 
that neither of them will delay the vessel while the 
ballast tanks are being overhauled. Out with one cargo, 
in with another, and off to sea, is now the order of the 
day, and nothing less is said to pay a profit. How then 
can we expect the holds to be left empty while manhole 
covers are taken off, tanks cleaned out, and ironwork 
dried and recoated. Not only does wear and tear rapidly 

roceed unseen within the tank, but scarcely less serious 
is the wasting which takes place in the tank top itself, 
below aceiling that is rarely or never lifted. Drainage 
from oes and decomposed organic materials lying 
between the ceiling and the inner bottom plating very 
soon act injuriously upon the latter, so as to reduce its 
thickness, and this form of deterioration often proceeds at 
a very rapid rate. It will thus be seen that the adoption 
of water-ballast tanks and cellular bottoms in steamships 
has made it more than ever necessary that careful and 
frequent periodical investigation should be made of those 
vessels, not only for the purpose of maintaining their 
efficiency and value, but also for purposes of safety. Un- 
fortunately the tendency just now seems to be quite the 
other way. The large steamship companies, which 
hitherto did not resort to water ballast, are now adding 
to their fleets ships fitted with cellular bottoms upou the 
McIntyre principle. or of these ships come under 
the survey of the Board of Trade only, and, so far as we 
are aware, the regulations of the Board do not insist 
upon an annual or other periodical inspection of the interior 
of water-ballast tanks. If such is the case, it appears to 
be fully time that the Board of Trade instituted such exami- 
nations upon parts of a steam vessel which, unless put under 
compulsory inspection, are so likely to be neglected 
altogether. The adoption of such regulations would be 
advantageous in other ways, inasmuch as it would lead to 
measures being taken for making a careful examination 
practicable, which is certainly not the case at present in 
many vessels. It is no use for a surveyor to crawl through 
the manhole in a tank top and grope his way through the 
cellular spaces between the two bottoms, unless he can see 
the state of the cement and examine the framework of 
the vessel. This is often an impossibility in consequence 
of the thick deposit of slime which rests upon the cement, 
the accumulation of water in some of the compartments, 
and the amount of oxidation which most steamship- 
owners permit within the cellular bottom spaces. It is 
essential to the proper examination of a cellular bottom 
that it shall be fairly clean and dry, and to bring this 
about the surface of the cement must be in all cases level 
with the drainage holes in the brackets, longitudinals, and 
floors. Under such circumstances it is very easy to clean 
out and thoroughly empty a tank, and when that is done 
there is a better chance of the floors, longitudinals, and 
frames getting an occasional coating of cement-wash than 
when the tank bottom is always covered with filth. In 
some lines of steamers the cellular bottoms are periodi- 
cally flushed with a hose, drained and dried, after which 
they are inspected and then coated internally with cement- 
wash. Inspection in such cases is practicable, and com- 
paratively pleasant. It is to be regretted, however, that 
such cases are rare simply because the competition of 
trade induces owners to continue sending their ships to 
sea without opening their tanks at all—so that when at 
last a survey is held the interior of their tanks is about as 
wholesome and inviting as a sewer. 

The rapid increase of cellular bottoms will inevitably 
thrust this question upon the attention of both Lloyd’s 
Register and the Board of Trade. The first-named 
society already requires periodical inspections to be held 
upon ast tanks and cellular bottoms, but do not insist 
upon the spaces in question being so prepared as to make 
an examination trustworthy. So long as this is the case 
there will always be a risk of something being over- 
looked, and a certainty that the durability of the framing 
at that part of a ship being less than it should be. 
Cellular bottoms should be washed out at least once in 
the year, and the surfaces of iron and steel within them 
should be always covered with a thin coating of cement. 
When this condition is recognised and insisted upon with 
the same degree of frequency and care as is exercised in 
regard to the framing of sailing ships, an important step 
will have been taken in the direction of adding to the 
durability of steamships. 





AMERICAN SHIPBUILDING. 


In a Parliamentary paper just issued there is a table which 
shows the course of the American shipbuilding trade for more 
than thirty-five years. For a large part of that time there are 
given detailed statements of the tonnage of vessels built on the 
sea-coast, on the Mississippi River and its tributaries,and on the 
great lakes. The total tonnage built in the United States is 
given from the year 1850, but for some of the early years the 
details named above are not given. From these statements we 
find that in 1850 the tonnage of the vessels built in the United 
States was 272,218, and it increased yearly until 1855, when the 
maximum tonnage was built—583,450 tons. Since that time 
there has been considerable fluctuation in the amount, and the 
vessels built,—the years 1864, 1874, and 1867 having been years 
of constructional activity, whilst recent years have shown a 
falling-off of importance. Since 1882 the total tonnage built 
has declined every year. It was 282,270 tons for the year 1882, 
it fell to 159,056 tons for the year 1885, and last year there was 
only built 95,453 tons—the lowest amount in any year in more 
than three decades. Taking the return from the period for 
which we have the division, we find that the vessels built on the 





sea-coast were highest in 1864, when 310,421 tons were built, 
and that last year there were only 64,458 tons built, but it will 
be noticed that this is the largest part of the shipbuilding work 
of the country. The tonnage built on the Mississippi River and 
its tributaries was highest in the year 1881, when 81,189 tons 
were put into the water, but it has fallen year by year since that 
time, and for 1886 there were only 10,595 tons constructed, On 
the great lakes there was the greatest activity in the year 1873, 
and in that year 92,448 tons was the extent of the vessels built ; 
but last year the more moderate return. of 20,400 tons was given 
as that of the vessels so built. It is evident that during recent 
years the shipbuilding industry in the United States has re- 
ceived a serious check, and that for the og year—which, it is 
to be observed, is the financial year of the States—the vessels 
built in the whole country did not exceed those built on some of 
the rivers of the United Kingdom separately. The merchant 
navies of the United States have not thus been greatly recruited 
by building in the period noticed, and it is by no means sur- 
rising to find that the tonnage of the vessels in the foreign trade 
a declined for years, and that it is thus now less than in any 
year for over three decades, and it is not one half of what it 
was in the year 1860. On the other hand, the portion of the 
merchant fleet “enrolled and licensed’’—that is, the vessels 
employed in the river, lake, and home trade—has, since the year 
1878, shown a slight but steady increase, though it is still below 
the tonnage described for the year 1875. It is tolerably clear 
that American vessels are being slowly driven off the open sea, 
and the fact that this is so should afford a little encouragement 
to our shipowners, for their vessels have not only to do what was 
our share of the trade of the world, but also to do an additional 
part—once done by other nations which, like the United States, 
have lessened their navy in the last few years. 


THE PANAMA CANAL, 


THE question we recently propounded in an article on the 
prospects of the work now proceeding at the Isthmus of Panama 
has, since that article appeared, been answered. It appeared to 
be questionable to us if the confidence hitherto shown by the 
French public in M, De Lesseps’ great enterprise would continue 
to be exhibited under the circumstance of the large fresh 
demand made upon it. We now learn that of the 500,000 bonds 
offered, only 218,887 have been taken up. These latter only 
represent a total sum of 118 millions of francs, or roughly 
speaking, of about £4,720,000 out of the nine millions sterling 
asked for; and this in spite of the very exceptional advantages 
offered as an inducement to subscribers. But very few indi- 
viduals took up any large amount of these bonds, the average 
allotment being but two and a-quarter bonds for each applicant. 
We fear therefore that it cannot be said that our doubts as to 
the continuance of the unlimited confidence with which former 
demands were received were without foundation. It yet remains 
to be seen what course will be pursued to raise the further 
funds necessary if the works are still to be persevered with. 
Their abandonment would have a most disastrous effect upon 
French finance, and it may be that the Government of the 
Republic may deem it good statesmanship to provide the means 
for avoiding a calamity which would be little less than national 
in its effects. It is extremely singular that at the same time 
that doubts such as we have named have received at all events 
partial confirmation, geographers should have devoted their 
attention to calculations the result of which is to raise the 
further doubt as to whether the Panama Canal, if ever com- 
pleted, can be made to pay with any traffic tu be legitimately 
expected through it, as the construction it is now certain must 
prove so costly. They have calculated what distance a pass- 
age through the canal would save to any port in the extreme 
East or at the Antarctic. They point. out that from England, 
Bombay, Ceylon, Madras and Singapore are more easily acces- 
sible from the East than from the West. China has its shortest 
route by Suez and the Cape, and its longest by Panama; and 
there is only a difference of 500 miles to Sydney by four routes, 
while Melbourne only shows a difference of 200 miles by three 
routes. To New Zealand there is a possible saving of over a 
thousand miles vid Panama; and to Yedo, in Japan, a saving of 
1700 miles. But canal dues would possibly make this short cut 
a costly one. There would, however, certainly be a great gain 
in the route by Panama between the Atlantic coast of America 
and the Pacific. But now that it is known that the expenditure 
on the canal must enormously exceed first estimates, it is, to say 
the least, very doubtful if the latter gain alone can prove at all 
commensurate with such outlay; and yet it would seem that it 
is the trade of the Pacific coasts of America alone that we can 
regard with certainty as secured traffic for the Canal. We have 
before us, as we have recently pointed out, the serious effect of 
the competition of the Cape route under recently altered con- 
ditions with that by the Suez Canal, and the above-quoted 
calculations—though advanced but late in the day—seem to 
show that the passage through the Isthmus of Panama, with 
the heavy dues it must entail, is not likely to be less 
unfavourably affected by similar and other causes. 


THE DAIRY SHOW. 


Tue twelfth annual show of the British Dairy Association will 
take place on the 6th, 7th, 8th, 10th, and 11th of October next, 
in the Royal Agricultural Hall, and will be much more exten- 
sive, comprehensive, and important than hitherto. Besides, a 
large number of prizes will be given for cows, goats, pigs, butter 
cheese, bacon, hams, churning, and butter-making. Prizes are 
offered for packages for conveying eggs, butter, cheese, and 
cream, for butter-making and dairying on the Devon and other 
systems, for hand and power cream separators, vehicles for con- 
veying milk, including vans, carts, and trucks, for dairy fittings 
and silos. Special provision is being made for the exhibition of 
implements, fittings, seeds, roots, domestic fittings, and other 
articles. The manufacture of butter and cheese has now fallen 
so much into the hands of the machine-maker that except where 
carried on on the old-fashioned small scale, dairy work will in 
future become almost entirely mechanical. The churn used to 
be the nearest approach to a machine in any dairy, but churns 
did not offer very much scope for the inventive capacity of the 
irrepressible mechanist, and so he set to work to help gravity 
and decomposition, and improved the quantity of the cream, ob- 
tained it in a few minutes instead of several hours, obtained 
better skim milk and increased the quantity of butter. Dairy 
shows have therefore some importance now which they had not 
a few years ago. 


IRON TRADE ARBITRATION BOARDS, 


THE importance of maintaining Arbitration Boards for the 
settlement of wages questions is admitted by all iron and steel 
masters who have had any wide experience of wages disputes. 
Unless some vigorous action is adopted it seems only too 
probable that the Arbitration Board, which for eleven years past 
has existed in South Staffordshire, will become extinct. The 
matter is of the greater importance, since the awards which have 
from time to time been given by the presidents of the Stafford- 
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shire Board have virtually regulated ironworkers’ wages in all 
arts of England except Cleveland and South Wales. The 
assing away of the Staffordshire Institution would therefore be 
4 serious inconvenience to iron and steel masters in other parts 
of the kingdom. In times of prosperity as many as sixty firms 
in the South Staffordshire iron trade, out of a total of eighty or 
ninety, have been subscribing members, but at the present 
moment the number has drop down to fifteen, and this 
number includes some outside firms, such as Messrs, Charles 
Cammell and Co., Messrs. John Brown and Co., and others of 
note. Up to a couple of years ago North Staffordshire and 
Shropshire acknowledged their connection with the Board by 
making annual contributions, and some Lancashire and Derby- 
shire firms, as well as South Yorkshire, were members. As to 
the home firms, one of the main reasons of the secessions has 
been the ceasing of contributions from the men, which it 
has been the custom of the employers to double. A more 
yowerful reason, which has affected the action of both local 
and district firms, has, however, been their capacity, in times of 
quiet trade like the present, to make lower wages terms, from an 
jndividual standpoint, with their operatives than would be 
possible under the regulations of the Board itself. When trade 
improves, however, the other side of the shield will be 
presented, and in view of this, wisdom by alike employers 
and employed consists in actively responding to the efforts 
which are are now being made to resuscitate the Staffordshire 
Board, 








LITERATURE. 
Des Ingenieurs Taschenbuch, von dem _ Verein Hiitte. 
Thirteenth edition, 12mo., pp. 1144.—Berlin: Ernest and 
Korn. 1887. 


On the publication of the twelfth edition of this very 
useful compendium of tables, formule, and other data, 
derived from every branch of engineering practice, we 
gave a somewhat detailed analysis of its contents, so that 
on the present occasion, when it appears in a new form for 
the thirteenth time, it will only necessary to notice 
the principal alterations. These alterations are by no 
means inconsiderable, and in spite of some reductions, so 
much new matter has been incorporated that the text has 
increased by nearly one hundred pages. In the first 
section, mathematics, the tables of circumference and areas 
of circles have been amalgamated with those of powers, 
roots, reciprocals and logarithms. Other tables of circular 
properties, as well as the trigonometrical formule, have 
also been increased, and examples have been added to 
facilitate their use. The division relating to analytical 
geometry has been, to some extent, re-arranged. In the 
second section, mechanics, the principal alterations in the 
subjects of aerostatics are the addition of formule for wind- 
mill construction. The additions in the third section, 
heat, are considerable, especially in the tables of contrac- 
tion of metals, melting and boiling points of various 
substances, evaporative values of different fuels, and the 
evaporative capacity of water at different temperatures and 
ressures. The fourth section, strength of materials, has 
ome enlarged, among other things, by Reuleaux’s tables, 
illustrating the deflections of beams under different con- 
ditions, and the general table giving the constants of 
strength for constructive materials has been con- 
siderably increased. In the fifth section, statics of 
building construction, several of the newer analytical 
methods of girder construction have been added to 
those contained in the last edition; while antiquated 
matters, such as the article on unstiffened suspension 
bridges, are removed. A sixth section, on geodesy, which 
is entirely new, deals mainly with the simpler operation 
of levelling, hypsometry, and the use of the compass and 
theodolite, but all reference to the higher problems, 
involving astronomical observations, is omitted. Pro- 
bably this section is put in as an experiment, with a view 
to future enlargement ; in its present form it is not quite 
satisfactory. The sections on machine construction, prime 
movers, and machine tools have not been much changed ; 
the principal improvements are in the subjects of 
sovernors, boilers, and valve gears. Among the latter, 
| sete no mention is made of Joy’s gear. The tenth 
section, on shipbuilding, has been entirely re-written, and 
is greatly improved ; all the newer information, such as 
Lloyd’s rules for ship and boiler construction, and the 
freeboard requirements of the Board of Trade, being 
included, The examples of the dimensions of marine 
boilers are not, however, of the newest. The eleventh 
section, on railways, has received some interesting addi- 
tions relating to longitudinal sleepers, and on maanbilling 
stations, while the article on rolling-stock has been 
remodelled. The twelfth section, on iron smelting, is in 
the main unaltered, and leaves much to be desired— 
especially as regards the newer developments of open- 
hearth steel-making, both in quartz and dolomite bottoms. 
The melting of high manganiferous metal is also without 
notice. A remarkable statement at p. 798 of the twelfth 
edition, that the Ilveder furnaces are blown with sixteen- 
millimetre nozzles, is reproduced without correction. The 
additions in the section of technology are articles on jute 
manufacture and the production of cellulose from wood, 
while those on straw for paper making and brewing have 
been revised. The fifteenth section, on electrotechnics, 
has been entirely re-written; but, having regard to the 
great changes continually going on in this department of 
technica] knowledge, only practical data in tabular form 
are admitted. The alterations in the tables contained in 
the appendix are numerous and well-considered. A ve 
clear paragraph on the depreciation of silver—p. 1049-—is 
especially noticeable. 








COMBUSTION. 


Attnoven the spread of technical cducation and the 
multiplication of text-books has extended the means of 
acquiring information concerning processes of nature 
which take place continually around us, there must 
remain a considerable percentage of our readers who have 
either not had a special training in physics, or who are 








too much concerned with the practical affairs of everyda 
life to profit by the educational facilities available in all 
our great towns. It happens fortunately, however, that 
much information, conte and interesting, can be imparted 
to them in the pages of the technical press in such a form 
that but little time or labour need be expended by those 
who wish to acquire knowledge. We purpose in what 
follows to explain in simple language what takes place in 
a furnace—say that of a steam oe a way that may 
be understood by those who little or no information 
on chemistry. In text-books such a subject as combustion 
must of necessity be treated more or less thoroughly, 
because it covers a wide field; but by narrowing what has 
to be said to a single set of conditions, it becomes possible 
to clear out extraneous matter, and further condensation 
can be effected by asking the reader to take on trust state- 
ments, the truth of which is demonstrated at greater or 
less length in more or less elaborate and complete treatises. 
We need hardly add that what we are about to say now 
will convey no new information to those who have had 
an adequate training in physics, and may accordingly be 
passed unread by them. 

The combustion of coal is nothing more or less than its 
combination with oxygen gas. When a fuel of any kind 
combines with oxygen heat is produced. Why fuel should 
combine with oxygen no one can tell. It is one of Nature’s 
secrets. The chemist tells us that the — and the 
fuel have an “affinity” for each other. But when this 
statement has been made we are no nearer to understand- 
ing why combination takes place than we were before. 
In text-books nothing will be found as to why heat is 
produced by the combination. On this point an all but 
universal silence prevails. We are told, however, by a 
few writers of the old school that heat energy was stored 
up in the coal millions of years ago by the sun, and that 
this heat energy is liberated when the coal combines with 
oxygen. This is absurd. It will not be out of place to 
give here an explanation which is consistent with facts, 
and therefore appears to be satisfactory. 

All bodies, substances, gases, and liquids are supposed 
to be composed of multitudes of particles or molecules of 
almost inconceivable smallness, and these are all supposed 
to be in motion among themselves. This motion is heat ; 
that is to say, heat is neither more nor less than a kind of 
motion, and this internal vibration can be transmuted 
into perceptible mechanical movement, or, on the other 
hand, mechanical movement can be converted into the 
invisible motion called heat. How the change takes 
am no one knows, but the change is none the less a fact. 

ow the difference between a solid and a gas is that the 
motion of the particles or molecules of the gas is much 
greater in extent than is the motion of the particles of 
the solid. Also some gases have a greater range of 
motion than other gases. If by any means we can take 
the motion out of gas, say by compressing it into a 
vessel the sides and ends of which reduce the range of 
movement, then as nothing is lost in nature, the invisible 
and insensible motion of the gas, which it has lost, re- 
appears as heat in a sensible form, and we find that the 
sides of the vessel become hot. Now the oxygen which 
combines with coal, has a very considerable range of 
internal motion, but when the oxygen has combined 
with the coal another gas known as carbonic acid gas? is 
produced, as will be explained further on; and the 
particles of this gas having a much smaller range of 
motion than the particles of the oxygen have, the differ- 
ence appears in the form of heat. 

It is not necessary to tell readers of THE ENGINEER at 
any length that coal is not always the same. It is com- 
posed of various substances and The principal are 
carbon, hydrogen, oxygen, and certain impurities which 
make the ash with which we are so familiar. The carbon, 
hydrogen, and oxygen are “elements,”’—that is to say, 
they are not composed of separate substances combined 
together. They cannot be split up into anything else. 
In 1900 1b. of anthracite coal there are about 915 lb. of 
carbon, 35lb. of hydrogen, and 261b. of oxygen. In a 
good bituminous or North-country coal there will be 
800 lb. of carbon, 54 1b. of hydrogen, and 16 Ib. of oxygen. 
The difference between the sum of these quantities and 
1000 lb. is matter entirely non-combustible, which appears 
asash. Of course there are an infinite number of varia- 
tions in the proportions which the constituents of coal bear 
to each other, but the figures we have given fairly repre- 
— good Welsh and good North-country coals respec- 
tively. 

The air we breathe is composed of two gases—oxygen 
and nitrogen. The latter appears to have no effect what- 
ever on human life or po so-rfl It serves to dilute 
the oxygen. The two gases are mixed; they are not in 
chemical combination. By weight, approximately, 36 Ib. 
of air contain 28 1b. of nitrogen and 8lb. of oxygen. In 
bulk they are mixed in the proportion of, roughly, 4 to 1. 
Four cubic feet of nitrogen and one of oxygen making five 
cubic feet of air. There are also present in air moisture in 
the — of vapour, and a small quantity of carbonic acid 
gas. The accompanying table shows the composition of 
100 lb, and 100 cubic feet of air accurately :— 


In 100 1b. In 100 cubic feet. 
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As has been explained, the nitrogen is of no use in a 
furnace, but it cannot be kept out. We may neglect it, 
however, as far as combustion is concerned. It goes into 
the furnace nitrogen and it comes out nitrogen, neither 
being acted on nor acting on anything else, except in so 
far as it carries away with it a good deal of heat, which 
is accordingly wasted. 

The carbon and hydrogen in the coal combine with the 
oxygen of the air in definite proportions. The hydrogen 
is not free in bulk in the coal. On the contrary, it is 
probably condensed into a very solid condition. ‘To ex- 





1 Called by modern chemists carbonic anhydride. 





plain its precise condition would lead into chemical ques- 
tions, which it is not necessary to consider here. The only 
proportion in which hydrogen combines with oxygen in 
combustion is one to eight by weight—that is to say, 8 lb. 
of oxygen and 1 lb. of hydrogen combine and produce 
9 1b. of water, which is instantly converted into steam 
by the heat of the furnace. Carbon combines with 
oxygen in two distinct proportions—one consists of 
1} 1b. of oxygen and 1 lb. of carbon, producing 2} Ib. of 
the gas known as carbonic oxide; the other proportion is 
2¢1b. of oxygen and 1 Ib. of carbon producing 3% |b. of 
carbonic acid gas. The heat produced ae the combination 
varies. 

Here it will be well to explain that quantity of heat is 
a different thing from the temperature of heat; just as the 
pressure of steam in a boiler is a different thing from the 
quantity of steam in a boiler. In this country heat is 
measured by “units,” the unit being that quantity of 
heat which could raise the temperate of 1 1b. of water 
1 deg. on the thermometer. is being understood, the 
following table, which we copy from Rankine’s “ Treatise 
on the Steam Engine,” will also he understood :— 


Lb. of oxygen Lb. claktaad Evaporative 
mbustible. r lb. of : r wer 
es olubeniitie: of air. in units. from 212 deg. 
Hydrogen gas... 8 .. 36 62,032 ... 642\1b. 
Carbon imperfectly 
burned so as to make i .-... ee e 4°55 
carbonic oxide 


Carbon completely 
burned so as to snk S ... BB.» Bee. 
carbonic acid 

The figures in the last column show the weight of water 
that would be converted into steam if all the heat pro- 
duced by burning a pound of the combustible named 
could be used for that purpose, the feed-water being 
heated to 212 deg. before being pumped into the boiler. 
We see that at the utmost it cannot exceed 15 Ib., so that 
when we hear of boilers evaporating 15 lb. or 16 lb. of 
water per pound of coal we know there must be an error 
somewhere. 

We may now consider what a thousand pounds of 
bituminous coal would evaporate. We have first 800 lb. 
of carbon; this will require for its combustion, we see 
from the preceding table, 800 x 12=9600 Ib. of air, and the 
quantity of heat resulting will be 14,500 x 800= 11,600,000 
units. We have 541b. of hydrogen, which will require 
54 x 36 Ib. = 1944 lb. of air, and the resulting heat will be 
54 x 62,032 = 3,349,728 units.2 Summing up, we find that 
our 10001lb. of coal will require 9600 lb. + 1944 lb. 
=11,544lb. of air, and that it will produce 11,600,000 
+ 3,349,728 = 14,949,728 units. In practice no such 
quantity is ever utilised, and we shall now proceed 
to show how the facts we have stated apply in 
practice. 

In the first place, it will be seen from what we have 
said that 121b. of air per pound of carbon and 36 Ib. of 
air per pound of hydrogen are the smallest quantities that 
will suffice. If less air be admitted, the quantity of 
oxygen sent into the furnace will not be sufficient, and the 
carbon instead of being burned into carbonic acid, and so 
giving out 14,500 units per pound, will only be burned into 
carbonic oxide, and give out only 4400 units, or about one- 
third of the proper quantity. But, furthermore, it is too 
much to suppose that all the oxygen can be seized by all 
the carbon in the rapid passage of the air through the 
furnace, consequently we must admit an excess of air to 
the furnace, because a great deal of oxygen always escapes 
uncombined. In practice the smallest quantity of air 
that will suffice is 18 lb. per pound of coal, and this quan- 
tity is often exceeded, 24 lb. being admitted. When too 
little air is sent in, carbonic oxide is produced, passes away 
up the chimney, and then getting plenty of air, takes fire 
at the top, and burns. 

In old days, when locomotives were fired with coke, all 
the air was admitted through the fire-bars, and none over 
them, as there was no smoke to be prevented. As soon 
as steam was shut off the draught waschecked. Sufficient 
air did not get into the fire-box, and carbonic oxide was 
produced, which subsequently caught fire when it got air 
at the top of the chimney; so that at night a locomotive 
might be seen coming into a station with a blue flame 
some 5ft. or 6ft. long from the chimney. This was put 
out at once by opening the fire-door. In coal-burning 
locomotives a great deal of air is admitted above the coal, 
and a fire-brick bridge or arch is placed in the fire-box, 
which helps to mix the air with the carbonic oxide, 
and so it is burned in the right place, namely, the 
fire-box. 

The total quantity of air required for the combustion 
of 1000 lb. of coal in the best constructed furnaces, worked 
with a proper draught and a high temperature, will be 
1000 x 18=18,0001b., and with furnaces working more 
sluggishly and not so well constructed, 1000 x 24 
= 24,000lb. The volume of air varies with the tempera- 
ture, augmenting as its heat increases. For our present 
purpose it will be enough to say that one pound at the 
ordinary temperature of 60deg. occupies very nearly 
13 cubic feet, so that for the combustion of 1000 lb. of 
coal 18,000 x 13=234,000 cubic feet, would be needed in 
the best furnaces. This would fill a chamber about 62ft. 
long, high, and wide, and its weight would be a fraction 
over eight tons. 

We have said nothing of what becomes of the heat 
generated in the furnace. To do that would unduly 
extend this article; and an explanation of the conditions 
which are most favourable to combustion we shall pos- 
sibly give at another time. It will be enough to say 
now that much of the heat produced, instead of going to 
the water in the boiler, is expended in heating the air to 
a high temperature, and that the conditions most favour- 
able to good combustion are those which most effectively 
mix the air and the hot fuel and gases. ; 

2 It will be seen from the particulars of the composition of coal given 
above, that there is a percentage of oxygen in the coal already. There is 
some doubt as to the part played by this oxygen and the hydrogen, and 


some authorities have gone so far as to say that the hydrogen in coal 


should be neglected altogether as a heat producer. We have given the 


conclusions which seem more consistent with facts. 
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THE ELECTRIC LIGHTHOUSE ON THE ISLE 
OF MAY.? 


By Davin A. STEVENSON, B. Sc., F.R.S.E., M. Inst. C.E. 


Tue lighthouse situated on the Isle of May, at the mouth of the 
Firth of Forth, has recently been lighted with electricity, and as 
this light, besides being, the author believes, the most powerful in 
the world, possesses several novel features, he has the pleasure of 
offering the following notes regarding it, trusting that they will 

ve of interest in tion with the visit to be made to the 
fighthouse on the occasion of the present meeting. 

Previous lighting.—The Isle of May was originally lighted 
in 1636 with pron a coal fire. In 1816 the Commissioners of 
Northern Lighthouses, having previously purchased the island with 
the right to levy tolls for the lighthouse, altered the light to 
argand lamps with silvered parabolic reflectors. In 1836 it was 
converted to the dioptric system, with a first-order fixed-light 
apparatus, and a four-wick burner; on the Ist December, 1886, the 








Stratton, Edinburgh, notwithstanding the difficulty of getti 
materials taken to and landed on the island. beet 

Generators.—It was originally intended by Messrs. Stevenson to 
use the Brush compound-wound Victoria dynamo, giving a con- 
tinuous current, and supplying a single automatically-fed arc lamp 
with the positive carbon below. This system was selected as being 
at once cheaper, and as giving a stronger light power for the 
congue power applied, than the magneto-electric machines, which 
had hitherto, with success at least, been exclusively used in light- 
houses, The — of the ee carbon below was adopted 
in order that the strongest light might be thrown upwards, so as 
to be dealt with by the Upper part the dioptric apparatus, and 
thus be more effectively utilised. The Brush ompany at once set 
to work to produce a lamp of the above — gr , With a 
current of 100 amptres and 70 volts, a light o ,006-candle 
eed in a horizontal line, steady and suitable for burning in a 
ighthouse. This unfortunately they were unable to accomplish, 
even after numerous trials; and at last, as the buildings on the 
island were nearly completed and it became necessary at once to 
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electric light was substituted, and shown in connection with a 
dioptric condensing apparatus. For the last fifteen years, the 
Commissioners of Northern Lighthouses, acting under the advice 
of their engineers, Messrs, Stevenson, had been anxious to establish 
an electric light on the Scottish coast, but it was not till 1883 that 
the Board of Trade were able to sanction the expenditure, and 
suggested its introduction at the Isle of May on the ground that 
**there was no more important station on the Scottish shores, 
whether considered as a jandfall, as a light for the guidance of 
the extensive or ~ py trade of the neighbouring coast, 
or as alight to lead into the refuge harbour of the Forth.” 
Notwithstanding the difficult access and isolated position of the 
Isle of May, distant five miles from the Fife shore, which is the 
nearest land, it was resolved to accept the view of the Board of 





Trade, and to introduce the electric light there. The necessary 


SECTION 


procure reliable apparatus, recourse was had to the more expen- 
sive alternate current machines of De Meritens, which, though not so 
powerful, are admirably steady in working, and had given excellent 
results in several lighthouses and also at the South Foreland experi- 
ments, The generators at the Isle of May are two of De Meritens’ 
alternate-current magneto-electric machines of the L type, and are 
of the largest size hitherto constructed, weighing about 44 tons 
each. The induction arrang t of each hine consists of five 
sets of twelve permanent magnets, sixty in all; and each magnet 
is made up of eight steel plates. The armature, 2ft. 6in. diameter, 
is composed of five rings with twenty-four bobbins in each, 
arranged in groups of four in tension and six in quantity. It 
makes 600 revolutions per minute. With the circuit open, each 
machine developes an electro-motive force of 80 volts, measured at 
the distributor; and with the circuit closed through an arc, 40 
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plans and — cations were accordingly prepared by Messrs. Ste- 
venson, and the works, begun in June, 1835, were completed and 
the new light installed by lst December, 1886. 

Site.—Fig. 1. The existing establishment consisted of a light- 
house tower with accommodation for three keepers, placed on the 
summit of the island ; and the additional buildings which it was 
necessary to provide were dwellings for three more kee with 
their families, an engine-house, boiler-house, chimney k, work- 
see haa store, &c. It was decided to place the whole of the new 
buildings and machinery near the base of the island, and to lead 
the current up to the tower by conductors. is decision was 
arrived at, because it was idered that the fact of being able to 
place the engines close to the small natural fresh-water loch, 
situated 270 yards from the light and 175ft. below it, from which 
fresh water for feed and condensing purposes could be readily 
obtained, and also the saving which would be effected by not 
having to convey the fuel to the top of the island or to pump u 
water, would compensate for the loss of energy due to such a length 
of conductor; while the saving of the cost of carriage of the 
materials and machinery to the top of the island, and of ping and 
pumping machinery, would more than counterbalance the original 
cost of the conductors. The buildings were constructed in a plain 
and substantial manner of fire-brick, built in Portland cement, and 
roofed with concrete and Val-de-Travers, carried on rolled beams 
and buckle plates. This part of the work was executed in an 
expeditious and satisfactory manner by the contractors, Messrs, 











+ Paper read at the Institution of Mechanical Engineers at Edinburgh, 


volts. An average current of 220 amptres is developed, thus 
yielding an electrical energy of 8800 watts, or 11°7-horse power in 
the external circuit. The five rings are so arranged that one-fifth, 
two-fifths, three-fifths, four-fifths, or the whole of the current of a 
machine can at pleasure be sent to the distributor for transmission 
to the lantern; and further, the two machines can be coupled, and 
the full current from both be employed. 

Engines.— Fig. 2, one-eighth full size. The machines are placed 
in the engine room, bol down to concrete foundations, and are 
driven through a counter-shaft by belting from the engines. There 
are a pair of horizontal surface condensing steam engines, each 
with two cylinders of 9in. diameter and 18in. stroke, making 140 
revolutions per minute, and each indicating 17°7-horse power with 
40 1b. steam pressure above atmosphere and 11lb. vacuum. To 
provide against accident or failure of water supply, they have been 

so as to be capable of being worked either condensing or 
non-condensing. Either of them is sufficient to drive one machine, 
the other engine being idle; or the two can be used together for 
driving both machines in thick weather. The steam to both 
cylinders is regulated by an equilibrium throttle valve, which is 
controlled by a high-speed governor, adjusted for the engine to 
run at the normal speed of 140 revolutions per minute. Single 
in place of compound engines were adopted, because they 
are less complicated and better suited for the less skilled 
attendance of ordinary light-keepers. Probably also greater 
regularity in driving has thus been secured, which is, of course, a 
matter of the greatest importance in electric lighting, especially 
where, as in this case, there is only a single arc lamp in the circuit 





forming the resistance. The result has been eminently satisfac. 
=7i and the engines, which were built by Messrs, Umpherstone, 
of Leith, are a most excellent piece of work. 

Boilers.—There are two steam boilers, of which only one is in 
use at a time, the other being s Each is 20ft. long, and 
5ft. 6in. diameter, with one furnace flue 3ft. diameter and 8ft, 
long, having six cross Parr water tubes. The shells are of 
best gin. steel plates, with the yang joints double rivetted ; 
and they were tes up to 1101b. per square inch, the worki 
aay being 40 Ib. The feed is principally rain water collec 

rom the roofs and the pavement of the court; but water can, if 
required, be taken from the small loch, which is also used for con- 
densing purposes. The coal consumption is 1 cwt. per hour of 
lighting, which includes banking the fires during the day. 

Conductors.—The current generated in the engine-room is con- 
veyed to the lantern by leads, which consist of copper rods of 
25mm., or lin. diameter, covered with a double waterproof 
wrapper. This is the first time that copper rods have been used 
for conducting the current for lighthouse illumination. They are 
constructed in 14ft. ion, the joints being formed with a zigzag 
scarf screwed up tightly by gun-metal coupling-boxes with four bolts 
in each, They are carried by timber bearers, placed in a groove 
made for them in the side of a concrete wall running from the 
engine-room to the tower. The total distance to the lantern is 880ft. 
Several bends are introduced to allow for expansion and contraction 
due to changes of temperature. The lossin the leads was expected 
not to exceed one-sixth of the total energy generated ; but it is 
considerably more than this, amounting to at least one-fifth. It is 
hoped, — that an improvement will yet be made in this 
particular. 

Lamps.—The lamps, of which there are three, one in use and 
two s , are of the Serrin-Berjot type, with some modifications, 
notably the shunt or bye-pass, first introduced in the South Fore- 
land experiments on the suggestion of Dr. Hopkinson, whereby a 
— percentage of the current goes direct to the lower carbon, 
and only an amount sufficient to regulate the carbons is- passed 
through the lamp. This is a great improvement, and prevents 
injury to the lamp from heating. The weak point about it, in the 
lamps sent to the Isle of May, was that the contact between the 
lower carbon-holder and the bye-pass, being necessarily a sliding 

tact, was effected by copper-wire brushes, and these were found 
to wear out rapidly. the s tion of Mr. Munro, the engi- 
neer in charge of the station, a simple form of mercury contact 
has been substituted and works quite satisfactorily. 

Carbons.—The carbons in use are 40 mm. or 16in. diameter, 
but if desired 50mm, or 2in. carbons can be used when both 

hi are running. They are Siemens make, and have a 
soft central core of pure graphite, which has the effect of 
causing them to burn with greater regularity and steadiness than 
they otherwise would, and prevents a crater from forming and 
remaining at one side. The rate of consumption of the 40 mm, 
carbons 1s ljin. per hour, or 2in. including waste. e@ power of 
the arc is estimated at 12,000 to 16,000 candles, when one machine 
only is running. . 

ioptric apparatus.-—Figs. 3 and 4, balf full size. The dioptric 
apparatus, which was manufactured from Messrs. Stevenson's 
designs by Messrs. Chance, of Birmingham, is of a novel description, 
the condensing principle being carried further than in any appa- 
ratus previously constructed, The ey consists of darkening 
certain sectors by diverting the light from them, and throwing it 
into the adjoining sectors so as to reinforce their light. us 
the power of the light is increased in proportion as the dark arc 
is increased. The light gives four flashes in quick succession 
every half minute; and during the bright periods the effect 
of this concentration of the rays is that the light radiating natur- 
ally from the focus is increased in power fifteen times in azimuth 
in addition to the vertical d tion, pting, of course, the 
loss due to reflection and absorption. The apparatus which effects 
this result is a second-order fixed-light apparatus of 1400 mm. or 
55in. diameter, which operates on the rays in the vertical plane. 
Outside of this there is a revolving cage of straight vertical prisms, 
extending the full height of the fixed apparatus, or 5}ft., and com- 
of two panels on opposite sides of the centre, each operating 
in the horizontal plane on 180 deg. of the light coming from the 
fixed apparatus, in such a way as to condense the whole 180 deg. 
into four flashes of 3 deg. each—that is, 45 ang, ee 3 deg. with 
the prow intervals of darkness between them, is cage of glass- 
work is caused to make one complete revolution every minute round 
the fixed apparatus, thereby producing the characteristic of four 
flashes every half-minute. fixed-light apparatus is not of the 
ordinary Fresnel section, but has the refracting portion confined to 
an angle of 10 deg, the upper and lower reflecting prisms being 
cntel nearer to the focal al This design, although involving 
the loss of some light, facilitated the adoption of the late Mr. 
Thomas Stevenson's proposal of dipping lights in fog, so as to be 
able to direct the strongest part of the light to the horizon in clear 
weather, and in fog to a point a f three to five miles distant. 
Such a change could be most easily produced by simply raising 
and lowering the level of the radiant in the apparatus; but there 
was a difficulty in doing so in an ordinary optical sa 
inasmuch as, when the position of the radiant was altered, the — 
from the reflecting prisms, above and below the refractor would 
be sent in an opposite direction to those coming from the refractor. 
This form of the fixed-light apparatus was also specially necessary 
at the time the apparatus was designed, because it was then 
intended, as already mentioned, to use a continuous-current 
machine with the positive carbon below; and consequently the 
strongest part of the light would have been dealt with by the 
upper reflecting prisms. By making the apparatus almost entirely 
of totally reflecting prisms, instead of refracting and reflecting 
combined, all the prisms act in the same way ; so that by lowering 
the radiant the whole of the light from every part of the apparatus 
can be "eae simultaneously to any required extent, with the 
exception of a small piece in the centre, which is left a refractor, 
and which will send light to the horizon when the other part of the 
rage? is dipped. In clear weather the three upper prisms send 
their light from 4 deg. above the horizon to 3 deg. below it ; the 
rest of the upper prisms and all the lower ones send their my = to 
the horizon, and the refracting portion from 3 deg. to 5 deg. below 
the horizon. The dipping of the light during fog has not yet been 
used, but as soon as the light-keepers, who, with the exception of 
the engineer, were the ordinary keepers in the service, and knew 
nothing of electric lighting, have become sep f familiar with 
their duties, it is intended to introduce it, and probably in the same 
way to employ a less powerful current, and, say, 25 mm., or lin., 
carbons in very clear weather, while both machines with 50 mm., or 
2in. carbons, will be used in very thick weather. . 

Lamp changing and revolving arrangements.—Fig. 3. Standing 
in the centre of the light room 1s a circular case, 5ft. 8in. diameter 
and 5ft. 4in. high, formed of cast iron pilasters filled in between 
with glazed doors. The top of this case carries the fixed-light 
apparatus, as well as a steel roller path 5ft. 10in. diameter, on 
which the carriage supporting the cage of vertical prisms travels 
on twelve steel rollers. The top of the case also serves as the 
service table, on which the electric lamp stands when in focus, 
Access to the interior of the apparatus and to the lamp is 
obtained from the inside of the case, through a trap in the 
top of it. Some difficulty was experienced in devising a suitable 
system of readily substituting one lamp for another, when it 
may be desired to change them, or in the event of the one in 
focus going wrong. The difficulty arose from the necessity of 
keeping the spare lamp out of the apparatus entirely, so as to 
prevent its interfering with the light emanating from the lam 
in use, as the light shows all round the horizon. The change is 
accompli by means of an arrangement of rails, and three turn- 
tables or shunt-tables, on which the lamps can be freely run, and 
which are placed on the service table. One of these is in the 

tus, and one is on a trap door, working verti- 











centre of the appara’ r 
cally in guides and counterbalanced, in the manner of a hoist, 
whereby a lamp can be lowered from the level of the top of the 
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HORIZONTAL SECTION THROUGH FOCAL 


case to the floor of the light room. Here the lamp is again 
received on rails, on which it can be conveniently run out of the 
case, to be re-carboned and adjusted. In this way a lamp can be 
raised from the floor of the light-room into the apparatus, the lam 
in focus withdrawn on to one of the turntables and the fres 
lamp run into focus, the original lamp shunted on to the hoist and 
lowered out of the apparatus, all in about eight seconds, A three- 
wick paraffine oil lamp is kept trimmed and ready for use, in case 
of a failure of the electric current, and it can be lighted and put 
in focus in about three minutes, Within the case, and placed 
at one side of it, is a train of wheel-work, actuated by a weight 
with a fall of 60ft. down the centre of the tower. This machine 
drives the revolving cage of vertical prisms by a shaft which passes 
up through the top of the case, with a pinion working in an internal 
wheel of 4ft. 104in, diameter secured to the carriage of the cage. 
This machine is carefully boxed in, to prevent the dust from the 
incandescent carbons finding its way into the bearings, whereby 
great trouble has been caused at various lighthouses. 

Power of light.—The resulting beam of light from this apparatus 
is about 3,000,000 candles when one machine is in use, and with 
both machines 6,000,000 ; that is, about 300 and 600 times more 

werful than the old fixed oil light. When the three-wick oil 
amp is put in the focus of this apparatus, the emergent beam is 
more powerful than the old fixed oil light with a four-wick lamp, 
which was 9446 candles. The light has been picked up and recog- 
nised by sailors at forty and fifty miles off, by the flashes illumi- 
nating the clouds overhead, although the geographical range of the 
light is only twenty-two miles, The engine-room is connected by 
telephone with the light-room ; and the houses of the keepers are 
connected by air whistles or electric bells with either the light- 
room or the engine-room. 

Men employed.—The establishment consists of an engineer, four 
keepers, and an occasional or auxiliary keeper. The engineer, who 
is responsible for the ma t of the station, does not take a 
regular watch, but visits the engine-room and light-room occasion- 
ally during the night. Two of the keepers attend to the light-room 
duty, and two have charge of the engines and boilers, relievi 
each other in regular watches, The auxiliary keeper does any od 
duties, such as carting fuel, &c.; and in the event of any of the 
others being ill takes his place. Since the light was first exhibited, 
the machinery and electrical appliances have worked without a 
hitch, and recourse to the oil-lamp has been unnecessary. This is 
the more gratifying when it is remembered that the men in charge, 
with the exception of the engineer, were new to the work, and that 
the light was started at a period of the year when the hours of 
lighting were longest, namely sixteen hours. 

Cost.—The new buildings, engines, electric machines lamps, &c., 
have cost £15,835 ; and the buildings, lanterns, &c., previously on 
the island, which have been utilised, may valued at £6600. 
Thus the total cost of the installation may be taken at £22,435 ; 
and the cost of maintenance will not exceed £1050 per annum. 
These figures are very moderate, considering the great power of 
the light, and the isolated position of the lighthouse. To compare 
the cost of this installation with what it would have been if oil were 
the illuminant, there must be added to the above £6600 for build- 
ings, a sum of £2925 for the cost of the apparatus and machine, 
&c., making a total of £9525, while the cost of maintenance would 
have been £330 per annum. Taking these figures, and adding to 
the maintenance 34 per cent, on the original outlay, it is found 
that while the oil light would cost 3°49s, per hour, and 0°00017d. 
per candle-power per hour, the electric light costs 9°66s. per hour, 
or two and three-quarter times more, and 0:000038d. per candle- 
power, or less than one-quarter of what the oil light would cost per 
candle-power. This is taking the electric light power of one machine. 
Surprise bas frequently been expressed by masters of vessels, and 
by residents on the neighbouring shores who live in view of-the Isle 
of May light, that this light, which is so extremely brilliant in clear 
weather as to cast shadows at a distance of ten and fifteen miles, is 
so cut down by fog that some even go the length of believing the 
old oil-light was better in fog. ‘All who have experience of the 
electric light are quite prepared for the first part of this statement, 
while the last, it need hardly be said, is a mistake, inasmuch as the 
electric arc has been proved, both by experiment in natural and 
artificial fog, and also by observations on existing lighthouse lighted 
by electricity, to be in all circumstances of weather the most pene- 
trating. Every night at 12 o’clock the lightkee at St. Abbs 
Head, 22 miles distant, where there is a first-order flashing light 
‘and one of the most powerful oil-lights in the service, observe the 
Isle of May light, while the keepers there also observe the St. Abbs 
Head light, The result of the last five months’ observations is that 
the Isle of May light is seen oné-third oftener from St. Abb’s Head 
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rfectly true, however, that the superiority which is so apparent 


| in clear and rainy weather is very much reduced in hazy weather, 


and practically disappears in verydense fog. Looking to this fact, 
and to the large first cost and annual maintenance, the author 
feels that the conclusion arrived at by the Trinity House is sound, 
that electricity should be used only for important landfall lights. 
If, however, the most powerful light is desired independently of 
cost, then the electric arc has no rival. And if the further expense 
is to be incurred of introducing biform, triform, quadriform, or 
even double quadriform lights, then the electric light is better 


adapted than any other illuminant, because, on account of its focal | 


compactness and other properties, it can be so dealt with by suit- 
ably designed dioptric apparatus that the whole light waned is 
effectually utilised . This is not the case with the large gas or oil 
flames generally used in the multiform system, in which for this 
and other reasons a considerable loss of light isincurred. Moreover 


the coolness of the electric arc renders multiform lights really prac- | 
ticable with electricity, which can hardly be said to be the case | 


either with gas or oil. 

Hyper-radiant apparatus.—In the author’s opinion, however, it is 
only in very exceptional cases indeed that electricity should be 
used ; and he considers that a single oil or gas burner placed in the 
focus of a proportionately sized dioptric apparatus is sufficient for 
the generality of cases ; and that any additional outlay which can 
be permitted should be expended in establishing a powerful sound 
— to be used during fog when the light is obscured, and when for 
all practical purposes even the electric light itself would also be 
obscured. This is specially the case since the introduction, on Messrs. 
Stevenson’s —, of hyper-radiant apparatus suited for use 
with burners of large diameter. As the result of experiments made 
in Edinburgh in 1869, they pointed out that the effectiveness of the 
large Wigham burner was toa great extent lost in revolving apparatus, 
because much of the light was ex-focal. A year or two ago, when the 
Commissioners of Northern Lighthouses resolved to increase the size 
of the burners in some of their lights, an experimental lens of 
1330 mm. or 52gin. focal distance, designed by their engineers, 
was constructed by Messrs. Barbier and Fenestre, and by the 
courtesy of the Trinity House was fully experimented upon at the 
South Foreland, on the termination of the experiments conducted 
there with electricity, gas, and oil. From experiments made by 
Sir James Douglass and the author, and from Po eromeure observa- 
tions by Mr. Harold Dixon, the expectations of Messrs. Stevenson 
were fully borne out, and the following conclusions seem warranted : 
—That a single burner, shown in a complete panel of a revolving 
apparatus of the hyper-radiant kind, would give a more powerful 
light than burners and ordinary Fresnel lenses, arranged as biform, 
and would be of equal power to triform; while the consumption of 
oil or gas would be one-half or one-third respectively. Moreover, 
all the disadvantages of superposed lenses, including excessive 
heat in the light-room, difficulty in the management of the burners, 
and obstruction of light by the necessary ventilating tubes, would 
be avoided. The result of the above experiments has so conclu- 
sively established the advantages of the hyper-radiant apparatus, 
that the American Lighthouse Board have since ordered a com- 
pee apparatus of this kind; while the Lager House and the Irish 

ighthouse Board have adopted this size of le 
by them on Mr, Wigham’s biform principle. 








THE SEWAGE WORKS OF HALLE.' 


PROFESSOR ARNOLD, of Brunswick, has described these works— 
Deutsche Vierteljahrsschrift fiir dffentliche Gesundheitspflege, 1887, 
p. 83—which have been constructed to deal with the sewage, 
which includes both domestic and manufacturing waste water, on 
the system of Messrs, Miiller and Nahnsen. They have been in 
operation since September Ist, 1886, They are adapted for the 
daily treatment of 3000 cubic metres, but at present are only 
receiving 900 cubic metres of sewage per diem. e sewage water, 
which enters the works from the main outfall, is divided into two 
streams, which are regulated by sluices. The amount of chemicals 
is apportioned in accordance with the volume of sewage to be dealt 
with, by means of revolving boxes, on the principle of overshot 
water-wheels, which rotate faster or slower as the quantity of 
sewage passing through the works varies, and add a proportional 
amount of precipitants. The suspended and floating impurities 
are subsequently removed by revolving gratings. The precipitated 
sewage then passes to the bottom of a circular tank, and flows 


4 Proc, Inst. Civ. Engineers. 
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| than the St. Abb’s Head light is seen from the Isle of May. It is | upwards through the gradually accumulating sludge to the over- 


| flow level, from which it is conducted to the bottom of a second 
| tank of the same description, through which it again ascends, the 
space traversed by the sewage being a rise of three metres in each 
tank. The effluent, which is fairly clear, but has a yellowish 
tinge and a slight smell, is then discharged into the river Saale. 
No particulars have yet been published respecting the cost of 
treatment and the chemical and bacteriological investigation of 
the sewage water. Arrangements are being made for conveying 
away the gases which are given off during the process, but no un- 
pleasant smell is perceptible in the vicinity of the works. The 
sludge is pumped out from the funnel-shaped base of the tanks, 
and through filter presses, and this takes place without 
stoppage of the sewage flow. The semi-solid cakes from the press 
are air-dried without nuisance. 








AN IMPROVED WATER GAUGE FLOAT. 





THE accompanying illustration represents a glass water 
guage attached to a boiler, and within 
gauge a float of novel design, 
which has recently been patented by 
Mr. Loudon Campbell, of Alexandria, 
Va. The float is made of dark blue 
glase, highly tempered to prevent its 
reaking, and is provided near each end 
with encircling rings forming projecting 

flanges. These rings serve as scrapers 
H within the tube of the water gauge, 
during periods of ebullition and under 
the normal action of the boiler, scraping 
the froth and scum from the inner sur- 
face of the tube, and keeping it always 
in a bright and cleanly condition. The 
float thus indicates the height of water 
in the boiler in so plain a manner that it 
. cannot fail to be observed by a casual 
N glance, while it can be easily seen from 
a considerable distance. A spiral spring, 
not shown in the illustration, is placed 
in each end of the gauge tube to 
prevent breakage of the float when the 
tube is blown out and the float goes to 
the bottom. 

This improvement is applicable to 
all classes of steam boilers, being espe- 
cially desirable in gauges where the 
water used is muddy or impure. It 
is now being used by steamers on the 
Potomac River and by several manufac- 
turing concerns.—-Scientific American. 





zz 





























THE HoTcHKiss Guns.—Secretary Whitney has issued the 


| following sta —‘ 
i postal exdians | ollowing statement The Department has finally closed a 


contract with the Hotchkiss Ordnance Company. A branch of their 
manufactory will be established in this country. Our secondary 
batteries have heretofore been made abroad. It marks another 
most important era in the reconstruction of the Navy. Mr. Hotch- 
kiss was an American, and when he died, in 1884, every important 
European nation had a manufactory of Hotchkiss ordnance. 
England, France, Germany, Russia, and Italy each had one. By 
delaying the giving out of orders we have accumulated a large 
contract, and the investigations made by the representatives of the 
—- have elicited the fact that with the superiority of 
machinery in use in this country the prices can be made the same 
for theirarms made here as madeabroad. We either had to prepare 
to manufacture ourselves or get them to come here. We cannot be 
dependent on another country for our war material. The machine 
guns have become an indispensable branch of any national arma- 
ment. To illustrate their effectiveness, the six-pounder Hotchkiss 
rapid-fire gun is controlled by one man, aimed from the shoulder, 
and will discharge twenty-three six-pound shells minute with a 
velocity that will penetrate two inches of steel plate at a thousand 
yards. They are especially necessary against torpedo boats and 
unarmoured ships, and to clear the — decks of ironclads. The 
company is now developing a 9-pounder and experimenting with a 
33-pounder. With the Bethlehem Iron Company contract and 





this one executed, American shipbuilders will te able to build and 
arm warebips entirely from American madufactories.” 
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PROCTOR % BENNIS AND OTHERS. 

THIs was an action commenced in the Chancery of the County 
Palatine of L ter against the defendant, Edward Bennis, of 
Bolton, engineer, and Crosses and Winksworth, Limited, and 
Greenhalgh and Shaw, cotton spinners, both of Bolton, for infringe- 
ment of Proctor’s Letters Patent, No. 2047 of 1875, the defendant 
Bennis being charged with the manufacture and sale of infringing 
machines, and his co-defendants, Crosses and Winksworth, and 
Greenhalgh and Shaw being charged with the use of machines pur- 
chased from the defendant Bennis, alleged to be an infri ent 
of the plaintiff Proctor’s pote. The action was originally tried 
before the Vice-Chancellor of the County Palatine, who gave 
judgment inst the defendant Bennis, but in favour of the 
defendants Crosses and Winksworth, and Greenhalgh, who were 
users of machines manufactured by the defendants Bennis and 
Shaw, on the ground of acquiescence by the plaintiff. 

The VicE-CHANCELLOR, in the course of his judgment, said :— 
‘** Although therefore I assume for the purpose of this case, but 
for that purpose only, that the tappet action as described by the 

laintiff as part of his invention was ome A described by Mr. 
Bennis in his provisional specification of 1 April, 1875, that 
would not in my judgment suffice to make out an anticipation 
against the plaintiff. But further, was Mr. Bennis’s patent taki 
it altogether an anticipation of the plaintiff's? In my judgment 
it was not. Onthe whole therefore I come to the conclusion that 
the defendants have failed in making out the alleged anticipati 
by Mr. Bennis’s patent, and that as to anticipation by prior publi- 
cation their case altogether fails. Upon the question of prior user, 
I do not think that the defendants have supported their allegation, 
and I find as a matter of fact that there has been no prior user. 
Though in some respects the hinery adopted to give motion 
to the actual piece of mechanism which strikes the coal and sends 
it on to the furnace might be, and is in some sense different from 
that employed by the plaintiff, yet in oy heap rion the essential sub- 
ject matter of the plaintiff's patent has been ad by Mr. Bennis, 
and forms the main and substantial part of machines manu- 
factured by him. The radial, as contradistinguished from the 
rectilineal stroke of the — of machinery which propels the coal, 
has been adopted, the lifting or throwing power given by such 
radial action has been adopted, and the effect of the flap or door 
actuated by the machinery described by the plaintiff has also been 
adopted. He— Bennis—has in my judgment done that which 
amounts to a mere colourable departure from the plaintiff's patent, 
and he has really taken and adopted the substance of the thing 
patented. He has, to use the expression of Lord Cairns, taken the 
pith and marrow of the invention, and has thereby infringed the 
plaintiff's patent.” 

Referring to the case of Crosses and Winksworth, and Greenhalgh 
and Shaw, he said: “‘I would, however, observe that if they continue 
to use the machines manufactured by the defendant, which 1 hold 
to be infringements of the plaintiff's patent, they will, of course, 
do so at their own peril, and will have to abide the consequences 
arising therefrom.” 

The case came before the High Court of Appeal on the 8th, 9th, 
llth, 12th, 14th, and 15th days of July last, the ‘defendant 
Bennis having a — ainst the decision of the Vice-Chancellor, 
and the plaintift roctor having also appealed against the decision 
of the Vice-Chancellor’s judgment—as regards the users, Crosses 
and Winksworth and Greenhalgh and Shaw—which relieved these 
defendants from liability on the ground of acquiescence. On the 
appeal there appeared for the plaintiff Proctor the Attorney- 
General and Mr. Moulton, Q.C., instructed by Mr. A. Macdonald 
Blair, of Manchester, and for the defendant Bennis, Mr. Aston, 
Q.C., and Mr. Bousfield, instructed by Mr. S. Stringer, of Man- 
chester, and for Messrs. Crosses and Winksworth and Greenhalgh 
and Shaw, Mr. Rigby, Q.C., Mr. Clare, and Mr. Baker, instructed 
by Mr. T. H. Winder, of Bolton, and Mr. A. W. Read, of 
Manchester. 

The Lords Justices delivered judgment on the 4th of August 
instant for the plaintiffs. 

It will suffice if we give an extract or two from the judgment of 
Lord Justice Cotton, Lord Justice Bowen and Lord Justice Fry 
agreeing with him. 

In order to make what follows clear, we give Figs. 1 and 3 from 
the plaintiff's specification, and an extract from the same :—“ The 
construction and action of the apparatus is as follows:— I employ 
an ordinary feed hopper applied to the front of the boiler, which, 
by means of spiked or other rollers will give a supply of fuel. The 
fuel is received upon an inclined door or flap walling within guide 
plates; the door or flap is secured to cross shafts, to which, by 
means of lever and tappets, a partial turn or rotary motion is 
given, drawing back the door or fiap until the tappet shall have 
passed its throw, whereon the partial rotation of the shaft is sud- 
denly reversed by means of a coiled spring or weight applied 
thereto. By such reversing action the door or flap attached to the 
shaft receives a rapid forward movement in the direction of the 
furnace bars, throwing and distributing the fuel over a portion of 
the fire. The tappet is provided with two or more varying throws, 

so that the spring will be coiled more or less as the fuel is to be 
alternately thrown on to the fire surface at the front, midway, or 
back of the fire surface. The tappet shaft receives motion from.a 
worm and worm wheel. Fig. 1 is a front elevation of a two-flued 
boiler having my improved apparatus applied thereto. Fig. 3 is a 
section on the line A B of Fig. 1. At Ais the feed hopper applied 
to the front of the boiler, which, by means of spiked or other 
rollers B B will give a supply of fuel to the conical cylinders CC; 
the fuel is received upon the inclined doors or flaps D D working 
within guide plates; the said doors or flaps are each secured to 
cross shafts EE, to which, by means of levers F F and tappets G G, 
a partial turn or rotary motion is given, drawing back the door or 
flap until the said tappets GG shall have a its throw, whereon 
the partial rotation of the shaft E is suddenly reversed by means 
of a coiled spring H or a weight applied thereto. By such 
reversing action the door or flap attached to the shafts E E receives 
a rapid forward movement in the direction of the furnace bars, 
throwing and distributing the fuel over a portion of the fire. The 
tappet is provided with two or more varying throws, so that the 
ring will be coiled more or less as the fuel is to be alternately 
. thrown on to the fire surface at the front, midway, or back of the 
fire surface. The tappet shafts JJ receive their motion from 
worms K K and worm wheels K! K!, on the shafts J J and L!, which 
shaft L! is driven by the fast and loose pulleys M M. There is also 
on this shaft another worm and worm wheel N for operating the 
spiked rollers by means of the vertical shaft P, and on the shaft is 
an excentric and strap R, which operates the lever 8, giving a rock- 
ing motion thereto, the upper end of the said lever being connected 
to the piston or ram T, giving to the lattera bene ss motion 
within the cylinders CC, whereby a itive and regular feed or 
uantity of fuel is pushed out of the cylinders alternately, and 
p cnr Fa upon the double inclines cccc, reaches the doors DD, 
ready to be propelled on the next action of the tappet springs and 
shafts. Having thus described the nature and particulars of this 
my said invention, together with the manner in which the same is 
to be or may be performed or carried into practical operation, I 
would have it understood that I lay no claim to the hopper A, nor 
to the spiked rollers, nor to the shafts and worms for operating the 
same; but what I do claim is the employment of the tappets GG, 
and shafts EE, and springs H when applied to and in connection 
with the doors DD, as and for the purpose herein fully described 
and illustrated.” 
Lord Justice CorTon said: Is there an infringement? The 








patent is good, the specification, in my opinion, js good, but, is 
tbere an intringéosént? Now, av 1 bave already stated 


idy the con- 





tention, and the only contention of the plaintiff, in this respect, is 
not that parts of his machinery have been taken for which he has 
aright to protection, but that his combination has been taken. 
It is obvious, and I need not go into it, that the defendant Bennis 
has not taken absolutely and exactly the combination which the 
plaintiff has patented. It is very seldom indeed, unless a man 
intends to contend boldly, and to hold to it, that the patented 
invention is not entitled to protection on the ground of want of 
novelty or any other ground aay the validity of the t 
—it is very seldom that anyone is bold enough to go and take 
exactly the combination or machin which Tis been described 
in the specification of a patentee, and which is protected by his 
patent if valid. But the question, to my mind, which we have to 
consider is this: Has the combination in substance been taken? 
Has the defendant, though not exactly taking in the whole combi- 
nation which has been patented, taken by slight variations or by 
mechanical equivalents, the substance of it, to produce the same 
result by practically the same means? Has he taken the essence 
of it? Now one must a little bit look at the specification of the 
plaintiff. First of all, on page 3, he describes generally the con- 
struction and action of the a tus, and to my mind there is 
that which shows this, not only what he is claiming, but the appa- 
ratus for which he is claiming it; that is to say, that he points out 
there this: that by a combination of tappets, shafts, springs, and 
— so arranged that the flaps have an intermittent reciprocating 
ial action and with a force varying from time to time, but at 
intervals, he makes a machine which throws coal on 

to the furnace. That is described without reference, first 


of all, to the figures at page 3, where he describes the con- 
struction and action. Then he sa “such being the nature 
and object of this my invention, I will proceed to describe 


the same in detail, and in order that the invention may be 
fully understood I refer to drawings.” That does not cut down to 
my mind what he had og oes | stated as the mode in which his 
invention is to be carried into effect and the result which is to be 
produced by it. But he is going to give examples and statements 
in detail to show how that is done in his machine. Then we come 
to his claim, and that I think I had better read in. detail, because 
he says this, ‘‘ Having thus described the nature and ulars of 
this my said invention, together with the manner in which the 
same is to be or may be performed or carried into practical opera- 
tion, I would have it understood that I lay no claim to the hopper A 
nor to the spiked rollers nor to the shafts and worms for operating 
the same.” I need not refer to the hopper A and spiked rollers-— 
that is the feeding of the coal down into the place where it is to 
be acted upon by the flap or door—‘‘ but what I do claim is the 
employment of tappets G G and shafts E E, and springs H, 
when applied to and in connection with the doors D 5, as and 
for the pu herein fully described and illustrated.” Now 
the ingenuity of counsel produced the argument that that 
did not claim a combination; but although I agree it does 








PROCTOR’S FURNACE FEEDER 


not contain the word “combination,” what is here claimed 
to my mind is essentially a combination and nothing else. 
the employment of tappets, shafts, and springs in connection with 
doors D D as and for the purpose herein fully described and illus- 
trated. We have seen what those purposes are. They are what I 
have already mentioned, but to say that a man who claims the use 
of certain mechanical means in connection with certain other things 
does not claim a combination, to my mind requires really no 
answer. 


to produce a machine, and that is what is here claimed. He does 
not claim the tappets as his invention, or the shafts as his in- 
vention, or the springs as his invention, nor does he claim the 
doors as his invention, but he does claim what are called 
the doors, though in other parts I think they are called flaps 
in connection with these particular things I have mentioned. 
I have already stated what I consider, having regard to the previous 
part of his specification, are the pu and objects for which he 
claims that combination. Asappearsfrom the latter part, the motion 
is communicated to these flaps by a reciprocating action given to a 
shaft to which the flap is fastened, and made part of the shaft, by 
means of springs, and by means of tappets which are worked so as 
to push back the spring and to wind it up in a particular way. 

Now what has the defendant done? Of course if you first Took at 
the machine you say at the first blush :—‘‘ Well, that is something 
different,” and it does look a different machine, but one must 
consider this: whether in substance, although he has not taken the 
exact combination, he has merely substituted for the particular 
part, or various parts, of the plaintiff’s specification ordinary 
mechanical equivalents for producing the same objects ; and if he 
has done so, in my opinion, although he has not taken the exact 
combination—he has taken the essence of it; and therefore his 
machine sometimes would be called a colourable variation, or in 
plain terms, is an infringement of that which is protected by the 
plaintiff's patent. It is a colourable variation. I do not rely upon 
that so much as that it is an infringement; but a colourable varia- 
tion, as I understand it, is where a man makes slight differences in 
the parts of bis machine, although really he takes in substance 
those of the patentee, and gives a colour so as to suggest that he is 
not infringing the patented machine when he is really taking mere 
substitutes for the portions of the machine so as to get the same 
result for the same 


rpose. 
Now let us look at what the variations are. It is quite true that | 


the defendant has no shaft E which is mentioned as a portion of 
the combination. But what has he? He has this. He has at the 
end of an arm that which isthe shovel, which pushes the coal in his 


machine on to the fire ; and that flap at the end of that arm hasa | 


radial action, and an intermittent or reciprocating action. That 
flap, or the arm of that flap, is fixed to a shaft, the arm rotating on 
its own bearing. 

Then what was very much relied on was this—that there are 
certain omissions in the defendant's machine of parts which there 
are in the plaintiff's vombination ; that there are certain things in the 
defendant's machine not found in thé plaintiff’s, producing a result 





It is | 


Merely reading the words is a sufficient answer to it. A | 
combination is the use of certain things in connection with others | 


which is not obtained in the plaintiff's machine. And it is said that 
that must prevent what bas been done by the defendant from being 
considered as an infringement of the plaintiff's machine. If, in fact, 
the defendant has, by any additions to his machine, or by addi- 
tional results from of his machine, made an improvement, 
that will not enable him to take the plaintiff's combination which 
he has protected without infringing the plaintiff's patent. It ma 
be—I do not give any opinion y= it—that he has made paw 4 
additions as will produce such a favourable result and show so 
much invention as to enable him to sustain any patent if he has 
taken one out for his machine which he is now using, but that is 
not the question. He would still, notwithstanding that if he has 
applied it to the plaintiff's combination, infringe the patent of the 
Plaintiff, and if he has done that and added it to the plaintiff's 
combination he has infringed. 

Then he has relied not only on the additions, but on the omis- 
sions. In my opinion omissions and additions may be very mate- 
rial in considering whether in fact the hine of the defendant is 
a taking of the machine of the plaintiff, that it to say, infringe- 
ment of the combination which the plaintiff claims, but if that is 
not so, then the mere fact that there are certain parts omitted or 
certain parts added—if he really has taken the substance and 
essence of the plaintiff's combinations, cannot prevent his machine 
from being an infringement of the plaintiff's. 1 pressed Mr, Aston 
a little in the course of the argument with reference to the sugges- 
tion which he made, because he relied very much indeed on this— 
that what was stated in the plaintiff’s specification as rs. the 
action of what I will call the flap, was that tt was not only a flap, 
but that it acted as a door and guide to the coal, and he said also 
that he claims not only one flap but two flaps. Therefore he con- 
tended—and I put the question to him—that if one of those doors 
was omitted then the defendant would not have infringed if he had 
taken everything else. That reduced the point, as I thought the 
argument could reduce it, almost to an absurdity—that if there is 
a combination which is entirely taken, but instead of using two 
flaps, only one is used, then the entire combination is not taken 
and there is no infringement. The substance and essence of it 
would be taken in that case just as much as it would be and is in 
my opinion in the present case, even if the flap of the defendant's 
does not act asa door. If it is necessary to come to a conclusion 
I would say that it did to some extent act as a door though it does 
not act as a guide—because at the end farthest from the furnace it 
closes that hollow in which it works—for coal which is collected 
there into the furnace ; but in my opinion it is not necessary to go 
into such a question as that, b i bst an 
the combination is taken—practically the same parts—the in 
| which there is a variation or in which the mechanical equivalents 
are so arranged as to produce the same results—the essence of the 
invention has been taken and an infringement has been committed 
by the defendant, who makes, sells, or uses these machines. 

But let us consider whether there is anything that bare as against 
the defendant his right? First 
of all I will take the argu- 
ment which I think was u 
only by Mr. Rigby. What 
had taken place was this, that 
the defendant Bennis and the 

laintiff were rival competitors 
in the trade for automatic ma- 
chines for feeding furnaces, 
and it was on the evidence 
that as regards at least some 
of the defendants who were 
using these machines, when 
it was known by the plaintiff 
that they were about to buy 
some of these furnace-feeding 
machines from Mr. Bennis, 
the plaintiff went to them 
and said, ‘‘ Now do give mine 
a trial; you will find it a very 
much better machine.” I have 
not got the exact words, and 
I am unwilling to refer to 
them unnecessarily, but that 
is the substance of it. Mr. 
Rigby said that was as much 
as to say to them, ‘‘ Now just 
try and see which is the best 
machine, and then you may 
take whichever you think to 
be the best,” and that that 
therefore was permission to 
them to use the machines 
made by Mr. Bennis, if, on 
trial, they were found to be 
better than the machines made by Mr. Proctor, In my 
opinion that is not the proper construction of that. Un- 
doubtedly Mr. Proctor at that time had his patent, and he 
said that he considered that the machine which Bennis was then 
making, and which these defendants, Greenhalgh and Shaw and 
Crosses and Winkworths, were going to try, was an infringement. 
But, in my opinion, that does not amount to this, “ You may use 
Bennis’s if you think it better than mine,” but only this, 
‘Whatever other objections I may have to Bennis’s machine, mine 
is the better one, and, without entering into any contest, if mine 
is better, you will not be so unwise as to have Bennis's "—that is 
all. He is a rival manufacturer, and in order to induce these 
people to take his machines, he goes and says, ‘‘ Now try them, 
and you will find that mine is “— much the better.” He does not 
say so, but I think that implies this, “‘I cannot suppose that you 
persons who are engaged in trade will be so foolish, if you find 
mine is a better machine, to take that of my rival, whose machine 
turns out to be inferior to mine.” In my opinion, that argument 
which was pressed on us very much by Mr. Rigby cannot prevail. 

Then it is said that independently of that argument there had 
been a lying-by on the part of the plaintiff which would in a Court 
of Equity prevent him from obtaining any relief. I am not quite 
certain—it is a matter put in rather a different form as regards 
any action at common law—that his conduct amounted to a repre- 
sentation that Bennis’s machine was in fact no infringement. Of 
course, if that were so—if there was a representation to that effect 
—he would be bound by that, and could not afterwards bring any 
action against those who acted on that representation and used 
Bennis’s machines. But does the evidence come tothat? I should 
like first to take the question whether there had been any lying-b 
—that is to say, any acquiescence in the ay ag sense of the word. 
In my opinion, that cannot be held to so, The right of the 

tentee does not depend on the defendant having notice that what 

e is doing is an infringement. If what he is doing is in fact an 
infringement, even although the defendant acts in ning | which the 
1 for the defendant said was bond fide or honest, he will not 

be protected from an injunction bythat. It does not depend upon 
notice. The old right of monopoly has been granted to the 
patentee, and in order to raise an equity, one must, as I under- 
| stand, prove this as against the defendant, and I read the words 
of Lord Cranworth when expressing his opinion. I was going to 
| give my own, but I will take his words. I am quoting from 
“Ramsden v. Dyson,” in 1 English and Irish Appeals:—‘‘If a 
stranger begins to build on my land, supposing it to be his own, 
and I perceiving his mistake abstain from setting him right, and 
leave him to persevere in his error, a Court of Equity will not 
allow me afterwards to assert’ my title to the land on which be 
expended money, on the su ition that the land was his own. 
| It considers that when I saw the mistake into which he had fallen, 
| it was my duty to be active, and to state my adverse title, and 
| that it would be dishonest in me to remain wilfully passive on such 
an dccasion, in order ae to profit by the mistake which 
I might have, preventet.” That lays down the principle that 
applied to the particular case there under discussion, where 
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it was contended that the landowner had. lost his right 
to recover the land and turn out those who were tenants 
from year to year, or tenants at will, because he had not 
objected to their building. It is necessary that the person 
who alleges this lying-by should have been acting in ignor- 
ance of the title of the other man; that the other man should 
have known that and not mentioned his own title. But, here, how 
is it? I do not find at all that any of these defendants state that 
they never knew rot by J about the plaintiff's patent. In my 
opinion, it must be taken that they did know it, although that is 
immaterial as regards the question as to whether relief generally 
should be granted as against the patentee. Even if they did not 
know it, why was the plaintiff to suppose that these persons who 
were buying these machines, and some of them at least attending 
at exhibitions where the machines were exhibited, should be 
ignorant of a patent which had been obtained for these machines 
which were most material for manufacturers who were using steam 
engines. I cannot find at all anything from which we ought to 
draw the conclusion that if they were ignorant of the patent of 
the plaintiff, he—the plaintiff—had reason to suppose that they 
were so. Why should he suppose that they were not acting in 
this way as they have been doing now, contending that whatever 
might be his patent, they would establish what they were doing 
was no infringement. In my opinion, the facts of this case do not 
in any way bring the conduct of the plaintiff into such a light as to 
require us or to enable us to hold that this action between himself 
and the defendants was such as to be a lying-by, so as to deprive 
himself by his silence with knowledge that the defendants were 
acting in ignorance of any title to relief which he otherwise would 
have had. 

Then is there anything like a representation that what was done 
by Bennis in his machines was no infringement? It is true that 
the plaintiff never said that it was, as 1 understand, although he 
knew it. In my opinion mere silence—merely not giving notice 
to the defendants that what they were doing was an infringement 
—cannot reasonably be taken as any representation that what they 
were doing is not an infringement. It would be straining the 
actions of men and straining silence to hold that by not alleging 
“Now you are infringing my patent,” a patentee could be held to 
this, that that amounted to a representation that what the parties 
were doing was not an infringement. In my opinion, therefore, 
it cannot be said here that on this latter part there was any 
evidence which would induce us to come to the conclusion that 
there was any estoppel against the plaintiff by a representation 
made by him to the effect relied on by the defendant. In m 
opinion, therefore, the appeal of the plaintiff ought to inate, 
and the appeal of the defendant Bennis ought to fail. 








LETTERS TO THE EDITOR. 
(Continued from page 153.) 


LOCOMOTIVE ENGINE BLAST. 


Sir, —Follewing up my former letter upon the “variable blast- 
pipe” used on Stevenson's engines made in 1843-4-5 and 6, as bear- 
ing upon your leader in THE ENGINEER for July 1st, wherein the 
two chief features named are the blast-pipe and the sectional area 
of the tubes not being under control as to the equal, or more equal, 
distribution of the heated gases passing through them. 

A question was raised some forty tn ago as to the chimney, 
whether a better result was obtained by the greater length of 
funnel when carried down in the smoke-box to the top of the upper 
row of tubes, or by merely placing it on the top of the smoke-box, 
the curve of which led the products of combustion to the bottom of 
the chimney, where the exhaust steam carried them forward. I see 
by your illustration that Mr. Appleby adopts the latter plan, though 
I assume that the greater length of the former ought to give greater 
suction. 

Of the plans tried for better utilising the heat passing through 
the tu the first that I remember was on a goods engine by Tay- 
leur, of Warrington, Stephenson's patent, six wheels coupled, put 
on the London and Birmingham line in 1846, which in the hands of 
men used to the old four-wheeled Bury type could not keep steam, 
and no wonder, as they used intermittent feed, and ran with the 
blast-pipe closed or open, finding no difference. On Mr. Robert 
Steph being consulted he ordered a jin. round bar of iron to 
be placed in each of the tubes—lgin. outside diameter—and the 
smoke-box door to be locked. The result was evident, and as the 
man got more familiar with the engine he did not perceive that these 
bars were being gradually withdrawn, and when at last he awoke 
to the fact that none were left in the tubes, or had been for some 
days, he realised the situation. 

e next suggestion may be found in your earlier pages, from 
one Moriarty, of Greenwich, being a strip of iron of the width of 
the internal diameter of the tube twis' into a spiral form and 
so detaining the air-current and causing it to rotate on its passage 
to the smoke-box. I never saw it tried or heard the result, which 
should have been successful in some degree, 

The contraction for 12in. of the fire-box end of the tubes of the 
London and South-Western engines must have been with the view 
of strengthening the fire-box tube-plate, rather than of getting better 
results from the heat in the tubes. 

The latest suggestion known to the writer is one which will 
hardly meet the views of the several schools of locomotive engi- 
neers, though entitled to fair consideration. It will involve the 
enlargement of the water spaces between the tubes, and perhaps of 
the tubes themselves also; while, on the other hand, it offers 
increased heating surface within less compass, The plan may be 
tried on any engine with 2in. tubes, or even less, It consists in 
passing through each tube an internal tube, leaving an annular 
space between them of yin. or jin. These internal tubes are to 
be filled with water and connected at the smoke-box end with the 
bottom of the boiler, and at the fire-box end with the crown plate ; 
or they may be connected in the fire-box by elbows, in pairs, and 
the steam discharged into the steam space of the smoke-box end. 
One pipe of sufficient size at either end will connect the tier of 
tubes with theZwater and steam spaces, and circulation will be 
guaranteed. 

If a boiler is made for such an arrangement, it may be found 
advisable to screw the 2}in, tubes into the 
fire-box tube plate, and through it to receive 
a socket cap with the end slightly less than 
the inside diameter of the tube, thus forming 
a shield to protect the end of the tube and 
the screw from the flame, and also to hinder 
pieces of fuel as large as the size of the ring 
space fromentering. Asa further precaution, 
a nut on the water tube should be within lin, 
of the end of the flue tube, to arrest cinders 
raised by the draught, which will keep this 
space clear of dust. The water tubes bei 
of equal size throughout, and with easy curves, will be foun 
to work perfectly clean, free from all deposit, which will be car- 
ried over and drawn to the place intended for it in a properly 
constructed boiler. 

Since Mr. D, K. Clark published his experiments as to the 
blast, there have arisen new factors which have to be considered ; 
for while he admitted the important action of the fire-door upon 
the vacuum as a damper, he did not anticipate the admission of air 
thence for combustion, hence his deductions being based on the 
air surface of the fire-grate with coke, will be modified under coal 
burning with deflectors and bridges, and free air admission. This 
has been a subject for discussion before in your columns, as to 
whether the gain may not be commeacnsneed by injury to the fire- 
box; and during the inquiry as to the amended blast pipe, it may 
be well to consider whether it will not be desirable again to draw 
the air from the ash-pan, and use a divided grate at different levels, 
or inclined. 











Whether the use of a contracted nozzle for the blast-pipe, more 
than one slightly “ lipped,” as shown by Mr. Clark at page 133 of 
“ Railway hinery,” has any beneficial effect to counterbalance 
the back-pressure, should be carefully ascertained, as your sugges- 
tion for the annular steam nozzle is worth trial to obtain the best 
effect on the chimney ; but I cannot help thinking that a space of 
2ft. between the nozzle of the blast-pipe and the bottom of the 
chimney should be allowed for the steam escaping among the pro- 
ducts of combustion to mix with them and expand before reaching 
the chimney, will be found to be of infinite value in attaining the 
end in view, and if my notes should tend to the improvement of the 
locomotive boiler, I shall be glad to have contributed to an end 
which has long been in my mind. 

Among the explosions of locomotive boilers which I have noticed 
there seem to be two causes which must be remembered. One is 
that rupture of the shell has been caused in several cases by making 
the boiler a frame stay, thus throwing a strain from the frame upon 
the side or bottom of the boiler or fire-box. Five of one lot of six 
engines went from this cause, one on a curve, another while standing 
on a sharp crossing. The other cause is the neglect of proper cir- 
culation. Several photographs show that there has been an internal 
disturbance among the tubes at a short distance from the fire-box, 
as if the water space had been made up and the solid scale become 
heated, forming the centre of the explosion. I will, with your per- 
mission, at a later date call attention to a simple plan which will, I 
think, greatly assist in securing circulation, removing sediment, 
and so preventing the formation of scale, and so securing a larger 
amount of economy for this class of boiler, ILER, 

August 12th. 





STRESSES 1N A CAMP STOOL. 

Sir,—With reference to the problem on the stresses in a camp 
stool, permit me to state that I am of opinion that “‘R. W. M. M.” 
is somewhat in error—in principle—in his treatment of this pro- 
blem on account of the direct longitudinal component stress having 
been treated as a variable instead of a constant or uniform force. 
I refer to the statement the cross section B C has to resist, also the 
crushing force ¥e acting on the portion B K, and uniformly 
increasing from K to B—vide Figs. last issue—at which point it 
A x et _ whilst the strength modulus Z 
at” +d) cer 
appears to have been 3 b (d,? — d,”) instead of ab(d * = d5?), 

I submit the following solution, which will be found mainly to 


with that of “‘R. W. M. M.” excepting upon the points 
y mentioned. 


amounts to 


Fic. FiC.2 





W = weight on stool. 
x = vertical reaction on foot of one eg. 
l = length of one leg. 
c = half distance between feet of legs. 
h = height of pin above ground. 
b = thickness of one leg. 
ad, = breadth of one leg. 
d, = diameter of pin hole. 
J = modulus of rupture = 12,0001b. for ash in compression (as 
previously given). 
Then the maximum stress at section nearest point of support 
being f, 


_ W § cos. 6x, sin. 0 
fet Sy +} 
where A represents the area of cross section B C and Z= 


+ _ — = modulus of section or strength modulus = cn 
2%) 
o Hen Naa ea ee oe ee wee 
teh ie 1x7 *ar te atta — 

y _ 12,000 x 93 x 4 _ age 

ae 4475 = 997 Ib. 


= 12in., h = 10in., c = 6in., area cross section = } square inch. 
38, Playfair-road, Southsea, JAMES E, CAINE. 
August 11th. 
P.S.—I do not think the value of / should be taken so high as 
12,000 Ib. 





Sir,—I beg to offer the following solution of stresses in camp- 
stool; and although the problem may puzzle a few more of your 
readers than ‘ Puzzled,” the stresses are really easily computed. 

The data given by ‘‘Puzzled” in his letter of July 29th last are: 
weight carried = 140]b.; material of legs, ash timber; scantling 
of legs, l}in. x Jin.; diameter of hole for pin, jin.; length of 
leg = 2ft. Now, ‘‘Puzzled” should have given the ‘‘spread” of the 
canvas or carpet, 7.e., the length of the chord from ‘‘nip to nip,” 
and the angle contained when the weight, 1401b., is acting on 
canvas by the leg, with the ground or horizontal line, 
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Let Fig. 1 represent a skeleton sketch of a camp stool, whose 
legs make an angle of 45 deg. with horizontal line. Let Fig. 3 
represent any leg placed horizontally on bearings 12in. apart, and 
let Fig. 2 represent triangle of forces. First as to the transverse 
strength of any leg B (Fig. 1) at section X Y (Fig. 3), we 


have 100 351b., acting at B, Fig. 1, but opposed by tension of 


BC is an inclined beam, sup- 


chord A B; consequently the le 
al in the middle; the reaction at 


ported at both ends, and load 


either end will be thus 35 lb., and the load at the fulcrum, or rim, 
will be 35x2=70lb. Now, the ultimate cohesive strength of ash 
timber is given in text books at 12,000 lb. per square inch (?), and 
the length of the inclined beam B C must be represented by 
the chord A B= 12in. It may be conceded that the neutral 
axis of A B., Fig. 3, will coincide with the bottom of pin, 
that is, the fibres of wood above pin will be subjected to compres- 
sion, and those below pin to tension. The area of section 2 y= 
12,000 __ 
4 
3000 lb, ; we have 3 = 6in. The length of half strain = length 


of long arm of lever, and, say, lin. = length 
x iu 


6 
and we have oO = 7°14, or a factor of safety of 7. The stress on 


the chord—carpet—will be 351b., as shown by triangle of forces 
—Fig. 2—and the strut stress through leg will be 49°5Ib. nearly. 

In the case of leg making any other angle of, say, 60 deg. with 
the ground, to find the stress of the chord—i.e., carpet—for one 
leg, we have sine 60 deg. : 35lb. : : sine 30 deg. : 20-2 1b. stress on 
chord, and sine 60deg. : : 35 lb. : secant 60deg. to 40°4 = strut 
stress through leg. 

Therefore the breaking strain of camp stool will be 2000 Ib., as 
far as the transverse strains of legs are concerned. The total 
stress on the two pins will be 49°5 x 4 = 198lb., and the total 
strain on canvas will be 35 x 4 = 140lb. = weight given by 
hypothesis, that is, for the 45 deg. rake of leg. For the 60deg. 
rake the total strain will be 202 x 4 = 80°8lb. I consider 45 deg. 
rake the ee one for a camp stool, for if made at 60 deg., as 
suggested by your correspondents, the seat, if large enough, would 
be too high for the sitter, and if made with a less rake than 
45 deg., the strains become excessive, as I have proved by experi- 
ence. R, HARTLAND. 

Cork, August 15th. 


4 square inch, and the breaking strain therefore will be 


of. short arm 
500 lb. = the breaking strain acting on section x y, 





Sim,—Seeing that no less than three of your correspondents have 
attempted this problem, and all with different results, I send the 
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following solution. In the first place, the friction of the ground 
can scarcely be omitted from the calculations ; and secondly, the 
angle of dip of the seat of the camp stool is 
an all-important factor, and must be calcu- 
lated and not assumed. 

It will be found in practice that, as might 
be expected, the canvas seat will assume a 
form like that shown in Fig. 1 when in use. 
We will assume that the distance between 
the top ends of the camp stool when in use 
is lft., the canvas being slightly longer, 
either from stretching or constant use ; 
this makes the calculations simpler. Look- 
ing at Fig. 2, in which all the forces are 
resolved horizontally and vertically, we see 
that we must have a couple to balance the 
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couple J x AB, Hence we get the follow- 


ing equations :— 





Pp W = W cot. 0 : - 0) 
shes and taking moments about C, 
P. cot = ¥ cot. @ (AD - AS (2) 
Compounding these we get :— 
- w (cot. @ re AD = W cot. 9(ap- AB 
2 2 cot. @ 


(cot. @ + #2) = AD cot. @-AB 
cot: 0 + p= Zeot: 0-7, 
NS 
9 
-* ceo Oz p+ —— 
Js 
cot. @= 1655. ... > 


Taking w= 4 
From (1) we get:— ; 
P= 5 (cot. @ + m) 
= 150°85 lb. 


From the last equation we see that P depends not only on the 
angle of friction, but also on the angle of dip of the ends of the 
seat, a fact which “‘Scrutator” notices when he says that if the dip 
was such as to give an angle whose tangent was 4, the stool 
would break under a weight of 1201b. Fig. 3 gives a diagram of 
the forces by graphical statics. Looking at Fig. 4, and resolving 
the forces at either extremity along the leg, and at right 
angles to it, we get two equal forces acting in the perpendicular 
direction, viz.: 


ir. ere, 
M2. sin. (80+) = y . 1: sin. (60-6) 
= 65°31 Ib. 


These forces acting at a distance of 12in. cause a bending moment 
at O of 783°72 inch-pounds. Now, as there are two legs, an inch . 
square in section, to bear this bending moment, we have b=2, 
and d=1, in the following formula, and we may take S!(the 
modulus of rupture) as 12,000 

M=3Sbd?2 


=38 
= 4000 inch-pounds, 

Hence the two legs which will bear a strain 
of 4000 inch-pounds, are subjected to a 
bending moment of only 783°72 inch-pounds, 
which means a factor of safety of over 5. 
If I remember rightly, none of the other 
solutions accounted for the fact of there 
being altogether four legs to the stool. 

In considering the stool without a bolt, 
as constructed. by “Common Mechanical 
Engineer,” it should be remembered that as 
there are only two forces acting on each leg, 





these must be equal and beget conse- 
quently the top ends would rise till the canvas lay flat along 
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the legs for some distance, thus making it an exceedingly 

uncomfortable stool to sit upon. Also, this very tendency of 

the legs to rise causes the strain on the bolt pin, and makes the 

friction of the ground act in the opposite direction to which it 

would act in the case he has pds bs TEN 
August 16th. 





TECHNICAL INSTRUCTION. 


Sir,—Absept from town, I did not see my letter, with your 
editorial comment, till yesterday, when I had the advantage of 
ing in the same tion your leading article in the 
following number, with the argument of which I find myself in 
substantial ment. For I expressly disdain the intention of 
pushing ak remedies for depression of trade, and I neither 
admit that we are beaten in the industrial race, nor that anything 
which can fairly be called technical education has contributed to 
such defeats as our ce sustained. In speaking of the future 
of this country, I had in mind the general welfare of its inhabi- 
tants, and to this other means contribute besides those which 
confer commercial superiority. For instance, I would name the 
action of the plumbers and carpenters, commended by you in the 
same issue, as a fact which, though it has little ing upon 
foreign competition, may greatly influence the future happiness of 
this nation. The mention of these two trades, of so great domestic 
importance, should suffice as evidence of the fact that, even if an 
automaton may meet the exigencies of titive the 
supply of intelli 











igent workmen is still of importance to Englishmen. 
eens, a it does not follow that they need be educated at school, 
there being various ideals of education, and Mr. Tony Weller's view 
differing from that of Professor Huxley. But this fact remains, 
that it is the law of the land that every child shall go to school, 
and that being so, it is of more than theoretical interest that school 
education should be the best attainable. The predominant Eng- 
lish form of education is that derived from the universities and 
so-called public schools, a system of considerable antiquity, 
originally intended for the clergy. I understand that it is a fact 
that in the simplified form obtaining in the Board Schools, it tends 
to disincline children from manua! labour, by putting forward 
scholastic eminence as the ideal of life, and to which at least all 
school honours and prizes fall. The word Kindergarten is a some- 
what laughable name, which I used as the readiest title of a method 
of teaching which I find admirably set forth by Professor Perry in 
the preface to his “Practical Mechanics,” a book highly praised 
by your reviewer some two years since, from which I beg leave to 
quote as follows:—‘‘I am inclined to believe that if, instead of 
forcing the workman to study like a schoolboy, we were to teach 
the boy as if he had already acquired some of the experience of the 
workman, and made it our business to give him this experience, we 
should do better than at present.” For the theory implied in this 
— abundant reasons can be produced ; in practical fact, the 
approach to an application of the method in elementary edu- 
cation that I am aware of is found in the Swedish Slijd—a system 
of educational handwork most favourably reported on to the U.S.A. 
Government in 1885, and a shorter description of which appeared 
in the Journal of Education, February 1, 1887, since reprinted by 
Longmans in a volume entitled ‘‘Some National and Board School 
Reforms.” A most important point is that in this and other cases 
where handbook teaching has been introduced the children are 
reported to do their other school work better than before. 
membering what passed for science teaching at a public school, 
and the small amount of scientific thought as distinct from miscel- 
laneous information resulting, I cannot wonder at your protest 
against its indiscriminate extension. On the other hand, you 
remark the possible value of real technical training, and have 
raised such efforts as those of the late Mr. Wm. Denny at Dum- 
nm, which were surely superfluous if automata be all-sufficient ; 
so that the question arises, What portion of our population requires 
intelligence, and how can this er be developed? I can but 
answer that since successful competition is but a means of 
well-being, and an intelligent population will better enjoy 
its results, all should have the opportunities given by ele- 
mentary education which render future advance possible. So 
that we get back to the first question, ‘‘ What are the defects in 
m, and how can they be amended.” The usual complaint is 
that children are taught what is either in itself, or because it is too 
uickly forgotten, of no further use to them. The reason being 
that the attempt is made to impart knowledge rather than habits of 
observation and reason, and as the particular pieces of information 
acquired at school do not usually turn up usefully in the first 
months after leaving it, the whole apparatus of learning is thrown 
aside as having no bearing on work. An artisan is apt to despise 
the information found in books and technical journals, just because 
it is generalised ; that is, details of handling which he knows the 
necessity of are not described, and his education has not fitted him 
to profit by the broader views he might attain thereby. This may 
not be of importance to every employer; it certainly has been a 
hindrance to me when alterations in current practice have been 
uired, and the remark is a common-place with Americans who 
have to do with our ple. Supposing moral and physical edu- 
cation provided for, oo is this intellectual defect to be cured, 
except by showing at school how book learning bears upon prac- 
tice ; which can only be done by setting boy or girl to work making 
something, and then getting them to use their common-sense in dis- 
covering the reason and the science of it. 

Such a reform in our methods cannot be introduced on the 
instant, and what I would ask of Government is to abate the 
rigidity of their standards and payment-by-results cram, so as to 
leave room for an able master or a zealous local authority to 
experiment quietly and inexpensively if so disposed. That an 
such scheme will diminish our imports from Germany, or that suc 
reduction is desirable, Iam far from pretending, but I do main- 
tain that our elementary education is not perfect, that not to per- 
fect it is largely wasting the money already spent on it, that the 
direction in which it needs amending is that pointed out by Pro- 
fessor Perry. Further that the intelligence of the population is of 
the highest importance, and that it can be developed by good edu- 
cation 1 hold to be opinions warranted by a wide induction from 
observed facts. W. A. 8. B. 

Alresford, August 14th. 





Sir,—With respect to your article on ‘Technical Instruction,” 
I do not wholly agree with its tone. It is fairly evident England 
lacks something Germany and the United States have, or why the 
agitation generally current, and which now appears to have evolved 
the present Bill in the House of Commons. That “‘something” 
seems to be the practical instruction that both the above countries 

Take any school text-book of the United States. You 
will find it very different from that of this country ; much morea 
simple matter. We arrange our geometry instruction by the 
several books of Euclid, while the Americans get over the same 
ground with a fraction of the labour. The same with Germany. 

As an ex-instructor of an engineering college abroad, I had to 
give in to the American methods, though I had been brought up 
on the usual plan of this country. The reason of all this is that 
education there has been of a classical tendency—old-world methods 
instead of the modern and more practical style. A boy, say, of the 
middle classes—the workmen may be left out of the question— 
those who will direct operations, are, therefore, without they are 
very clever, handicapped by Americans and Germans. eir 
life in an educational sense has been wasted. Board-schools teach 
the lower orders. What is wanted is an improvement in the next 
sphere above this. Yet what are the teachers of this class? Men 
who have been educated at antiquated colleges. 

In one sense I support your opinion, viz, that a Technical 
Instruction Bill cannot do good by spending more money. That 
at present expended is sufficient if the plans were altered and the 
teachers be drawn more from those who have passed through a 
practical course. Why not appoint headmasters of schools more 
from the outside world, instead of from those who have always 





lived in a school? It is the routine and ve in which public 
tan a A 


institutions run in this country that detracts from their 


change is too long in coming about, the public departments 
always requiring more money to improve, Suieed of acting with 
that at their command seal. . AN ENGINEER. 





EDUCATION OF ENGINEERS. 

Srr,—I have read with much interest the previous correspond- 
ence under the above heading, and now beg to subjoin my views 
on the subject, as I find they differ somewhat from any yet 

vanced 


ad le 

Let it be sup; that rigid economy must be studied through- 
out, that the lad is resident in a town ing a university, 
college, or other equivalent institution, and that he is to be a 
—— engineer, by = I mean vee Te shall efficiently 

in an engineering works any responsible post requiring a 
—_— knowledge of the profession, as, for example, that of 
chief draughtsman, works’ manager, or principal. 

Say the could only get an elementary education, and leaves 
school when fourteen, having, however, given special attention to 
mathematics and reached quadratic equations. 

From fourteen to about fifteen let him have a few months each in 


tahleh 


the counting-house and various shops of an engineering 


the Lake Superior iron-mining ion has been known for some 
years, but considerable pero Bey on recently been caused by the 
discovery of an outcrop of “y ~ quartz, rich with thin leaflets of 
grid, on the y of the Lake Superior Iron Company, near 
sh 4 @ company sunk a shaft in the main, and ata depth 
of © quartz had changed to ordinary white, hard quartz. 
with considerable gold. It is reported to be a true fissure vein, an 
has been traced for several miles east and west. 

An a scheme for Mexico.—American capitalists are negoti- 
ating with the Mexican Government for a concession for an irriga- 
tion scheme in the Yagin valley. The land is rich and productive, 
but is not under cultivation owing to lack of water. e canal 
will be 100ft. wide at top, 80ft. wide at the bottom, and 8ft. deep. 
About 1,500,000 dols. will be invested in the scheme, and there is 
a probability that the concession will be nted. The same 
syndicate is negotiating for irrigation canal schemes in Arizona, 

River and harbour works. —The United States engineers in ge 
of rivers and harbours are sending in their annual reports to the 
Chief of ineers, and submitting with them their estimates for 
the ere during the next fiscal ear. About 450,000 dols, 
are estimated for the Delaware and Maryland district, and about 
1,000,000 for Connecticut. 

Ba oe pone watches. —The Chicagoand North-Western Rail- 





ment; next four or five years in the drawing-office, with oppor- 
tunity to observe machinery in process of erection, the last year or 
two to be spent in the time et wages office and chief offices, so 
as to get an insight into the commercial part of the business, the 
preparation of estimates, &c. Throughout the apprenticeship, part 
of the spare time in the evenings to be devo to the study of 
mathematics, physics, technical subjects, and one or two modern 
la 


If our friend, when twenty-one, finds his intellectual thirst still 
unquenched, and has means for a three-years’ course at omar ny ¢ 
or perseverance aoe to work for a London degree in his 
evenings, so much the better. E. H. B. 

August 17th. 





CROYDON WATERWORKS. 


Sir,—Being the engineer for the Addington Reservoir, allow me 
to make a further correction of the statement on page 67 of your 
journal. The dimensions are correctly given, but the total cost will 
not exceed £11,500. It is also only fair that an explanation should 
be given to the kind letter on 107. The reservoir is being 
constructed entirely of concrete from gravel dug on its site. Trial 
holes were made all over the Corporation land, and suitable gravel 
for the concrete was found only between two deep parallel valleys, 
and the reservoir is being made on this site and as wide as the 
valleys will permit. THos. WALKER, 

Engineer and Surveyor’s Office, Borough and Water Engineer. 

8, Katharine-street, Croydon, 
August 16th. ‘ 


COMMERCIAL AND UTILITARIAN ¥. INTERNATIONAL VIEWS. 


Srr,—Were Ruskin’s idea correct, viz., ‘‘This is a machine and 
devil-driven ,” the remedy for smoke, filthy rivers, bad air, 
and trade would lie in so-called technical education or individual 
effort, and not in united action to make a sound beginning some- 
where. Thus, without era. factories, steamboats, and 
railway engines are not very likely to set the fashion of consuming 
their own smoke ; nor is it to be capres private cooks, under 
existing circumstances, should demand better articles in the way 
of gas stoves and kitchen ranges than limited liability companies 
see their way to offer. So it would also seem to be with filthy 
rivers, bad air, and trade. A severe drought will scarcely induce 
the most energetic corporation to alter their ways—any more than 
the Postmaster-General can be persuaded to allow the public to 
bisect a penny stamp when they require two halfpenny ones for 
———— H. A. T. 8. 

Peterborough, August 12th. 





BRAKES ON THE LONDON AND NORTH-WESTERN RAILWAY. 


Sir,—The gentleman who so kindly took the trouble to cut outa 
scrap from the Evening Standard and sent it to you for insertion 
asks for an explanation. The time bills show that it is the Cale- 
donian Railway over which the trains run beyond Carlisle. This 
all can see. It is also a Caledonian engine that draws the coaches. 
The Caledonian Railway adopted the Westinghouse brake, and 
would not run the coaches fitted with the London and North- 
Western Railway brake only over their line. The London and 
North-Western Railway to have the Westinghouse brake 
fitted to the West Coast Joint Stock in addition to their own. 
The Westinghouse Company's men fitted the brake. It was there- 
fore not this time the London and North-Western Railway Com- 
pany’s brake that was in fault. Kprrhs. 

176, Nantwich-road Crewe, August 16th. 





CONTINUOUS BRAKES. 

Sir,—I see in your issue of the 12th inst. Mr. H. C. W. Borrie 
has favoured you with an extract from the Evening Standard, 
ate to report a failure of the London and North-Western 

ilway “‘ vacuum” brake. I trust you will allow me to point out 
that the train in question was one of the West Coast joint stock, 
and fitted with the vacuum and Westinghouse brakes, the former 
being used by the London and North-Western Railway on its own 
system as far as Carlisle, at this point the train is taken by the 
Caledonian Company’s engine and controlled by the Westinghouse, 
so that any failure at Perth or north of Carlisle must be attributed 
to the Westinghouse brake and not the vacuum, as s by 
your correspondent. I do not think it likely that any sane man 
would that the London and North-Western vacuum or any 
other continuous brake is immaculate, or that failure is impossible. 

15, Walbrook, London, E.U., JouHN E. Hopkinson. 

August 17th. 








AMERICAN ENGINEERING NEWS. 


(From a Correspondent.) 

Water power of Niagara.—The project of utilising the vast water 

wer of The Pale has often ham maeted, and there is a company 
in existence which proposes to build a main tunnel from a point 
above the Falls to an outfall below, and drive turbines by the cur- 
rent. So far, however, nothing has actually been done. Within 
the last few days, however, President Stafford, of the Business 
Men’s Association, Buffalo, N.Y., has started a subscription list 
with the object of arriving at some definite plan. One hundred 
subscribers are wanted to put up 1000 dols. each, and the aggregate 
100,000 dols. will be offered in open competition to inventors and 
scientific men in all countries for the best plan for the utilisation of 
the water power. Aiready a large sum has been subscribed. When 
the total amount is reached a meeting of the subscribers will be 
held to determine the manner in which the competition shall be 
published to the world, and the terms and conditions to be adopted. 

Coal storage. —The Del , Lack: a, and Western d 
is building near Buffalo, N. Y., an immense coal trestle for storing 
the coal as it comes from the mines, ar cars ready for use. 
The total length of the trestle, includi inclined approaches, 
is about a mile, and the structure is 60ft. high. Its i is 
over 100,000 tons, The storage floor is 100ft. wide an 3000ft. 
long, and on it is a trestle — on which the cars are run to 
be dumped. A screen shed, long and 50ft. high, adjoins 
the coal trestle, and there the coal is re-sorted in four sets of 
revolving screens. The buildings will be thoroughly lighted on the 
incandescent m, 

Gold in Michigan.—The existence of small quantities of gold in 








pany has issued an order requiring superintendents, engi- 
neers, firemen, conductors, yard-masters, and train-despatchers to 

ve their watch ined as tocondition every three months, and a 
certificate of examination will be required. 
that all watches must be 15-jewelled, age regulator, adjusted to 
heat and cold, and protected with the anti-magnetic shield. It 
has created some dissatisfaction, but it isa safe precaution. The 
eed is already adopted on the Pittsburgh, Cincinnati, and St. Louis 

ilroad ; and the report of the official watch examiner shows that 
95 watches were examined in ‘m 

Hotchkiss guns for the Navy.—The Secretary of the Navy has 
made arrangements with the Hotchkiss Ordnance Company for the 
manufacture of Hotchkiss guns and ammunition on a large scale in 
this country. The Pratt and Whitney Company, of Hartford, 
Conn., will build the guns ; and the Winchester Arms Company, 
of New Haven, Conn., will supply the ammunition. The Secretary 
has issued the following statement :—‘‘ The Department has finally 
closed a contract with the Hotchkiss Ordnance Company. Atsench 
of the manufactory will be established in this country. Our 
secondary batteries have heretofore been made abroad. It marks 
another most important era in the construction of the Navy. Mr. 
Hotchkiss was an American, and when he died in 1884 every 
important European nation had a manufactory of Hotchkiss 
ordnance. el France, Germany, Russia, and Italy each 
had one. By delaying the giving out of orders we have accumu- 

ted a large contract, and the investigations made by the repre- 
sentatives of the company have elicited the fact that with the 
superiority of machinery in use in this country the prices can be 

e the same for the arms made here as made abroad. We 
either had to prepare to manufacture ourselves or get them to 
come here. We cannot be dependent on another country for our 
war materials. The machine guns have t an indisy bl 
branch of national armament. To illustrate their effectiveness, the 
six-pounder Hotchkiss rapid fire-gun is controlled by one man, 
aimed from the shoulder, and will discharge twenty-three 6 lb. 
shells per minute with a velocity that will penetrate Zin. of steel 
late at 1000 yards. They are especially 'y against ° 

ts and unarmoured ships and to clear the exposed decks of iron- 
clads, The company is now developing a age ag wd and experi- 
menting with a thirty-three pounder. With the Bethlehem Iron 
Company contract and this one executed, American shipbuilders 
will Can to build and arm warships entirely from American 
manufactories.” 

Pneumatic tubes to Europe.—A Connecticut man proposes to 
establish pneumatic communication with Europe, and has taken 
out patents on the details of the work. His scheme provides for 
two tubes with a continuous circulating current of air, and the 
speed attainable ‘“‘may reach 1000 miles an hour.” The tube 
hning and the exterior of the car would be of polished steel, with 
corrugated sides, and wheels carried in anti-friction bearings. 
This enterprise will probably languish for lack of funds, in spite 
of the inventor's claim that ‘‘there’s millions in it.” 

An American-Chinese syndicate.—Once more Americans are look- 
ing to China for a field of operations. A Philadelphia syndicate 
has been granted a concession by the Chinese Government for a 
telephone system, with absolute control for fifty years. This is 
but the thin edge of the wedge, and Mr. Barber, the head of the 
syndicate, states that he declined to join the project if the tele- 

hone line was its only B ee pw He outlines the plan as follows: 
To establish long and short dist: teleph systems, build rail- 
roads, develope coal and iron fields, establish ironworks, rail mills, 
and locomotive works, and to introduce a banking system. The 
contemplated railroad system is about 2000 miles in extent, from 
Tien-Tsin to Shanghai, Nanking, and Canton. It is intended to 
get Chinese capital interested in the enterprise, in order to give 
confidence to the natives. Mr. Barber denies that Jay Gould is 
interested, as was reported. 

Street railroad tracks.—It is probable that in a few years the 
groove-rail will be quite generally adopted, for city roads at any 
rate. The obvious defects of the centre-bearing and side-bearing 
rails, and the damage they cause, is slowly leading to a better form 
of track. The girder rail is gaining favour over the flat rail, and 
the grooved head will follow. Fhe new West-End Railroad, Boston, 
Mass., will use an imported girder rail with grooved head. Street 
railroads are much more commonly used here in small towns and 
villages than in England, and in such cases the present cheap 
construction of cross-ties, stringers, and flat rails will remain 
the standard form. One important feature is the paving 
next the rail. At present it is allowed to get into deep ruts 
and holes, so that it would iderably detract from the ad- 
vantages of a grooved rail. When laying a new line, however, on 
the improved e. proper attention would probably be paid to the 
foundation and paving. On Fulton-street, New York, the electric 
railway company—previously mentioned—has torn up the street, 
laid its track, and relaid the paving. It will have to be torn up 
again for the conduit, and just why this procedure was allowed is 
not clear, there being no foundation except the subgrade of the 
street—the timbers a laid on the dirt directly under the paving 
sett, the paving has settled to an outrageous extent, leaving holes 
three end four inches deep, where the stringers are exposed, and 
already the rails are working loose by the street traffic, though no 
cars are yet run. 

Waterworks.—There is a great and increasing demand for water- 
works all over the country, and no town can hope to start a 
“boom” unless it can at least say that preparations are being 
made for water supply. The cities are improving their works, 
extending their systems, increasing their supply and purifying the 
same, filtering plants being now much in demand. But all over the 
country waterworks are being established, not only for towns of 
medium size, but also for peo and new towns. Sewerage and 
electric light s s often go hand-in-hand with waterworks, In 
Nebraska the supply is generally obtained from underground 
sources, and here, as in other parts of the West, wind engines are 
used to drive the pumps to a considerable extent—this for the 
small works, of course. 





e order stipulates 

















A new locomotive.—A new locomotive is now being built to run 
the ‘‘Flying Yankee” express on the Boston and Maine Railroad 
and Maine Central Rai , which will be a novelty in the locomo- 
tive t of the country. It will have a — r of drivin 
wheel§>tnd, to prevent slipping it will be ded with the san 
blast by com air, such as is used on the Caledonian Railway, 
Scotland, which is tried for ordinary engines on the 
Chicago, i , and Quincy Railroad. only modern 
locomotive in country yet constructed with single drivers was 


one built some years the Baldwin Locomotive Works to run 
the express trains on the Bound Brook route of the Philadelphia 
and Reading Railroad. It was purchased by the Eames Vacuum 
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ke Company, and was subsequently sent to land and run on 
porlenoniine ond Yorkshire Railway. No details of its orm- 
ance were published, but it proved a failure, and this failure was 
widely announced as a failure of an American type of engine on an 
English railway, the fact being lost sight of that, being the only one 
of its kind built here, it was by no means representative of Ameri- 
can locomotives. One feature in American locomotives that would 
pear alteration with advantage, for oc trains at least, is the 
size of the drivers. There are probably none in use over 6ft. in 
diameter, and very few as large as that, the average being about 
5ft. 6in. The details and performance of the new engine will be 
watched with much interest. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

‘CHANGE in Birmingham to-day—Thursday—and in Wolverhamp- 

ton yesterday was slightly stronger, as the result of the announce- 

ments that better inquiries are being received from abroad. The 

United States are at present showing more disposition to operate 

than for a long time past. Some firms who have done nothing 

with America for two or three years are now in receipt of orders. 

The inquiries run chiefly upon black sheets for galvanising and 

working-up purposes, and upon superior bars. Baling hoops are 

also being required, Makers of commoner descriptions of finished 
iron are also doing rather more, and the works are starting earlier 
in the week than before, Vendors maintain that the prices of 
medium iron will become firmer, but buyers show no disposition 
to accept this opinion. At present prices are well maintained. 

Consumers decline to negotiate forward, and will operate only to 

meet pressing requirements, Marked bars remain at £7; medium 

sorts, £6 10s. to £6 2s. 6d.; merchant iron, £5 10s.; and common, 
£4 12s, 6d. to £4 15s, 

Canadian inquiries are rather better for sheets, hoops, and bars, 
and in the next two months a good shipping business should be 
done. 

gy are experiencing more briskness, particularly the tack 
strip branch, which is busy. The tube strip makers anticipate a 
better demand during September, when there is always a large call 
from the wrought iron tube makers, who then invariably find an 
improved business for gas and other tubes, Prices of tube strip 
vury considerably, but £4 15s, to £5 may be taken as the average. 
Common hoops are £5 to £5 5s, for export sorts. 

The orders placed of late in this district for wrought iron tele- 
graph poles for India are understood to indicate the consumption 
of some 2000 tons or more of wide strip iron, rolled for this special 
purpose. Before being sent away the poles are galvanised. 

Sufficient enquiries are still being received from the merchants 
and galvanisers to enable the sheet mills to be kept in full operation, 
and some makers are so well booked that any further acceptance of 
orders for porenes aneey is accompanied by a strong demand for 
higher prices. Enquiries are being received largely from Australia, 
Canada, and Russia, and there is a fair demand from India. Prices 
are well maintained on the basis of £6 to £6 2s. 6d. for singles, 
£6 5s. to £6 7s. 6d. for doubles, and £7 to £7 7s. 6d. for lattens. 

Messrs. Morewood and Co., Birmingham, quote black sheets for 
20 b.g., 21 to 24b.g., 25 and 26 b.g., and 28 b.g. payne 
ordinary sizes, ‘‘ Woodford” brand, £7, £8 10s., £10, and £10 10s, ; 
close annealed, ordinary sizes, ‘‘ Woodford Crown,” £9 10s., £11 
£12 10s., and £13; ‘‘ Woodford best,” £11, £12 10s., £14, and 
£14 10s. ; ‘, Woodford best, best,” £12 10s., £14, £1510s., and £16 ; 
‘* Woodford best, best, best,” £14 10s, £16, £17 10s, £18; 
“Woodford charcoal,” £16, £17 10s., £19, and £19 10s. Mild 
steel sheets, by Siemens-Martin process, close annealed, £13, 
£14 10s., £16, and £16 10s. 

Galvanised co: ted sheet makers are doing a big trade, and 
last month was another heavy one as s shipments. The total, 
according to private returns furnished by the rd of Trade to 
the Galvanised Iron Trade Association, was 12,094 tons, against 
8029 tons shipped in July last year—an increase of 4165 tons. 
Prices are strong, and some — makers state that they are up 
7s. 6d. per ton as com with a month ago, and that with an 
ever-increasing demand they seem likely to go much higher. It 
cannot be said, however, that all makers are getting the full 
advance here indicated, and £10 2s, 6d. to £10 5s, per ton delivered 
Liverpool is an average quotation. 

Abund of confid is by the steel makers in the 
position of their industry. Local spuaaanes report a more 
vigorous demand for their metal in all sections than they can 
supply, and the orders upon the books represent plenty of employ- 
ment up to the end of the year. Sellers of steel imported from 
other districts are also doing well, and announce a steadily-growing 
demand, for steel sheets in particular, Siemens-Martin steel sheets 
for stamping of local make are this week quoted from £9 
to £9 10s. and on to £10 per ton, according to temper. 

The supplies of steel scrap upon the market are scarce, since 
Welsh steel masters now find it more profitable to use up their own 
rolling mill scrap as a mixture with the pig iron charged into the 
Siemens-Martin furnaces than to sell it to outside buyers. The 
highest price that can be got up here is about 44s. per. ton, which 
leaves per ton to South Wales. Makers there declare that so 
long as they can secure supplies at 42s. per ton, it pays better to 
make use of it in the Siemens-Martin process than to sell it. This 
question of the price at which steel scrap can be secured is becoming 
an increasingly important one to the steel makers. They state 
that the prices which they can afford to accept must depend largely 
upon the figure which from time to time scrap is commanding in 
the market. 

The manufacture of basic manure from slag at the works of the 
Staffordshire Steel and Ingot Iron Company is proving a complete 
success, The company is producing oo: es over 100 tons per 
week, and so excellent is the demand from the London merchants, 
who have contracted to take the fertiliser, that the company 
reports that could it supply the demand it might have orders upon 
its books at the present time for 2000 tons ahead. The company 
has determined to at once double its production, and the contrac- 
tor has been called upon to provide the necessary increased grind- 
ing plant. The price at which the new fertiliser is sold to agricul- 
turists is somewhere between 30s. and 40s, per ton. 

The pig iron trade is unchanged as regards prices, but there has 
been a slight accession of orders in consequence of consumers of 
Midland ig being compelled to pose the contracts which they 
have long delayed in the hope of the market taking a turn in 
their favour. New orders for South Staffordshire forge iron are 
somewhat scarce owing to the keen competition of Midland pro- 
ducers. The makers of and medium iron, how- 
ever, report that they have a reserve of orders which will last some 
time. Forge iron of all-mine quality is quoted 50s, to 52s. 6d., 
and foundry numbers command the usual extras. Medium pigs 
~ > moderate demand at 40s., and common at 28s, 6d. to 

s. 3d. 

A new economy in finished iron and steel manufacture is just 
now being introduced into this district which has about it points 
of much recommendation. The new process consists in the substi- 
tution for the bottoms of mill and other reheating furnaces of basic 
steel slag instead of sand or mine, which up to the present has 
been mostly employed. The change is being carried out under a 

tent taken out jointly by Mr. A. E. Tucker, of Smethwick, near 

irmingham, ironworks chemist, and Mr. F. W. Harbord, resident 
chemist at the works of the Staffordshire Steel and Ingot Iron 

Company, Bilston. The new bottom is made as follows:— 

The old sand or mine bottom is cut out to a depth of 8in. or 

10in., and the basic slag in 2in. cubes is put in its p to a depth 

of 6in. or 7in, Over this is a some finely-groung slag, care 
being taken to give a good fall in order that the cinder may run 
freely off. The furnace is then raised to its full heat to glaze 
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the surface, when the bottom is ready for charging. Thus made 
the bottom requires very little attention, The advantages claimed 
for the new invention, which I have inspected, are—(1) a decrease 
in furnace waste of 24 per cent. on the iron heated; (2) the pro- 
duction of a flue cinder which forms an excellent fett for the 
puddling furnace, and which is in every way equal to the best ball 
tap; (3) improvement in the surface of bars, Fetes, sheets, and 
eR. sections rolled from the bottom; and (4) reduced cost for 
repairing and fettling. , 

The saving of 24 per cent. is an important matter, being equal 
to from £7 to £10, according to its quality, on every 100 tons of 
iron reheated. is saving is due to the inert nature of the slag 
which does not flux away the scale from the bottoms of piles, &c. 
The bottom is quite free from silica, and thus the cinder formed 
consists of melted scale, which is an excellent fettling for the 
puddler. At steelworks where there are no puddling furnaces the 
cinder can be readily sold at 15s. per ton, instead of at 5s. or 6s., 
the t now obteined for the flux from sand bottoms. The 
following is the analysis of the flue cinder obtained : Peroxide of 
iron, 20°00 ; protoxide, 69°02 ; silica, 4°35 ; lime, 3°80 ; magnesia, 
0°20 ; oxide of esia, 0°80; sulphur, 0°04; phos. acid, 2°06; 
total, 100°27. Oxide of iron, equal to metallic iron, 66°97 per 
cent. ; phosphoric acid, equal to phosphorus, 0°915. 

Sixteen firms in Staffordshire, among whom are the Earl of 
Dudley, the Staffordshire Steel and Ingot Iron Co., the Patent 

haft and Axletree Co., N. Hingley and Co., and the Patent Nut 
and Bolt Co., have adopted, in some cases exclusively, the new 
bottom. In Glasgow and South Wales also iron and steel masters 
are introducing it into their works, 

The North Staffordshire finished iron works are receiving ship- 

ing orders with a little more freedom, but the demand from 
al buyers is unusually bad. Galvanising plates and bridge 
girders are going to the colonies, Small sections of ordinary mer- 
chant iron are in limited call. Prices are nominal at £5 10s. to 
£6 for medium plates; £5s. 5s. to £6 2s. 6d. for angles; £5 10s, to 
£6 10s. for tees; and £5 5s, to £5 15s. for hoops. 

The rivet makers at Blackheath contemplate forming a union 
which shall enable them to resist an innovation which they allege 
is being attempted by the masters. Some employers, it is said, 
insist upon the men paying the carriage, which is equivalent to a 
reduction ranging from 5 to 124 per cent. 

Only about three-fourths of the chain makers in the Cradley 
Heath district are said to be at work, and these even are on short 
time. They are making earnest efforts to plete arrang ts 
for establishing the Co-operative Society, which it is expected will 
be consummated very shortly. 

At the annual meeting of shareholders of the Sandwell Park 
Colliery Company, held at Birmingham on Tuesday, the 
directors presented a report which showed that during the year 
the company had done considerably more business and had earned 
more money in profits than in any year since 1881-82. On the 
credit side there was a gross profit of £17,646. A dividend at the 
rate of 5 per cent. per annum was declared. 

The directors of the Great Wyrley Colliery Company, whose 
shareholders are summoned to meet in Birmingham, congratulate 
the owners upon the result of the past half-year’s working. A net 
balance of profit is shown of £925, as compared with £1389 in the 
corresponding period of 1886. The directors recommend, in 
accordance with previous policy, that £500 be transferred to the 
credit of the Depreciation Fund, £250 to the Debenture Redemp- 
tion Fund, aud that £175 should be carried forward. 

The death is announced of Mr. W. Fisher, of the firm of Plant 
and Fisher, Dudley Port Ironworks. Mr. Fisher was about fifty 
years of age. 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 

Maxchester,—Business in the iron trade of this district continues 
to drag on slowly without improvement. A generally steady tone 
is maintained as far as prices are concerned, but this is not backed 
up by any weight of buying, and is indicative rather of the fact that 
makers cannot afford to take lower prices than that the market is 
really strong. Prices, it is true, have been—and not very long 
ago—lower than they are at present, but “‘living upon their 
losses” is not a method of carrying on business which can be con- 
tinued indefinitely by ironmasters, and a very general stand is 
now evidently being made against the excessively low prices at 
which business was being done recently. Makers declare that 
they are better without the business than accept the offers which 
buyers in some instances put forward ; and although there is but 
little actually being done, there is a general indifference about 
booking orders at anything under what may be termed the 
— current rates. This applies to both common pig iron and 

ematites. In finished iron there is also a stronger tone, but this 
is being supported by an increased weight of business which has 
come forward recently, chiefly for shipment. The general indica- 
tions of the market at present are that, if from no other reason 
than the absolute necessities of the position in which makers are 
orig’ prices are not likely to get any lower; but, on the other 
nd, there is nothing in the immediate future which is calculated 
to place makers in any really stronger position. 

e iron market at Manchester on Tuesday was moderately 
attended, but there was only a slow business doing. The pig iron 
trade remains generally in an inanimate condition, and what there 
is doing is chietly in foundry brands of Lincolnshire, which are just 
now the cheapest iron in this market, and moderate sales have 
been made at about 37s. 6d., less 2}, delivered equal to Man- 
chester, with forge qualities quoted at 6d. to 1s. per ton less. These 
are, however, the very lowest figures that makers will accept, and 
offers at a trifle less have been declined. L hire makers, who 
are pretty well sold for their present very limited output, still hold 
out for figures very considerably above those at which district 
brands can be bought, their quoted rates remaining nominally at 
about 38s. 6d. for forge, to 39s. 6d. for foundry, less 24, delivered 
equal to Manchester, and, being under no necessity to press sales, 
they are content with the few local sales they are able to effect at 
about their list rates. The relatively high price at which Middles- 
brough foundry iron is being held is bringing Derbyshire iron, with 
its much lower rate of carri as a competitor in the market with 
the North-country brands. hilst good named foundry brands of 
Middlesbrough can only in one or two exceptional cases be got 
under 43s, 4d. net cash, delivered equal to Manchester, good 
Derbyshire foundry can be bought oun 40s., less 24, with the 
results that users of Middlesbrough have, in some instances, been 
turning on to Derbyshire iron, a on the basis of the above figure 
moderate sales have been made; whilst there have been fair offers 
at about 6d. per ton less, which sellers have declined to entertain. 
In Middlesbrough iron there has been very little doing in this 
market, and the same may be said with regard to Scotch iron, in 
which there is continual underselling, the constant fluctuations in 
the Glasgow warrant quotations, for which no reasonable cause 
can be assigned, giving an unsettled tone to the market, which 
operates as a check upon business of any importance being put 
through. 

The business doing in hematites continues very slow, most of the 
large users being well covered for the present, but quoted rates 
remain firm on the basis of 53s, to 53s. 6d., less 24 per cent., for 
good No. 3foundry qualities delivered into the Manchester district. 

In the manufactured iron trade there has been more business 
stirring, not so much on account of the home trade, which con- 
tinues very dull as for shipment, the Indian and Australian 
markets being at present the principal customers. Bars have been 
moving away more freely and prices are steadier. It would be 
difficult now to place orders for anything like good qualities at under 
£4 17s. 6d. per ton, and for some of the best South Staffordshire 

ualities makers hold to £5 per ton for delivery into the Manchester 
istrict. Hoops are firm at £5 5s., and sheets at £6 5s. to £6 10s. 
per ton delivered into the Manchester district. 








Although it can scarcely be said that there is any really sub- 
stantial improvement in the condition of the engineering branches 
of industry, there seems to be a better feeling prevailing, and 
there are more inquiries stirring, which result in works here and 
there getting better off for orders. Boilermakers and machine 
tool makers seem to be the best off for work, and stationary 
engine builders are moderately employed; but apart from these 
branches, trade is only in an indifferent condition. Machinists 
in some instances have a fair amount of work in hand, but this is 
running off without being replaced. Locomotive builders are 
working on with the orders they have got with but little new 
work in prospect, and the general engineering branches of trade 
are but very poorly employed. Apart from a few concerns chiefly 
engaged in specialities, there are not many works that could not 
do a very great deal more than they have at present in hand, and 
this, of course, leads to a continued keen competition for any 
orders that are to be got, which of necessity d oman engineering 
firms who have to secure work in the position of having to take it 
at excessively low prices. 

Messrs. A. and J. Dempster, of Manchester, have secured an 
order for the construction and erection of an iron retort-house 
roof for the Toronto Gas Company, Canada. This roof, which 
will be made from a special design of their own, will be 306ft. 
long and have a span of 76ft. They have also received an order 
for the construction of reservoir water towers and girders for the 
Buxton Waterworks. The firm have on hand an important con- 
tract for the Bolton Gasworks, consisting of an erection of large 
condensers, in which there are twelve columns so arranged that 
they can form one condenser, or by means of a series of valves 
each three columns can be worked as a separate condenser. 
Messrs. Dempster are finishing for the Kidderminster Gasworks 
two large gasholders of the telescopic type, each having a capa- 
city of 150,000 cubic feet ; and they have just finished erecting 
for the Ashton Gas Company a set of large purifiers 35ft. by 25ft., 
with strong wrought iron roof to cover them. 

As I anticipated, the efforts which have been put forward during 
the past week to bring about a settlement of the strike in the 
Bolton engineering trade have altogether failed, the men declining 
to accept arbitration unless it is to be carried out on their own 
terms. The strike has now lasted over a period of more than three 
months, and the difficulties in the way of an agreement between 
the employers and their workmen have only increased. The 
Bolton masters are receiving the fullest support of the associated 
employers throughout the kingdom, and in accordance with a reso- 
lution passed at the annual meeting of the association held recently 
in Manchester, meetings of the various district branches are being 
arranged to organise such further assistance and co-operation as 
may be required to carry on the struggle. The men, on the other 
hand, are still well supplied with funds, and are determined to 
hold out. The only termination of the strike which is at present 
in prospect is that either one side or the other will have to be 
thoroughly beaten. The employers are slowly filling their shops 
with men, and they would have no difficulty in carrying on their 
works altogether independent of the men who have gone out on 
strike, were it not that the persistent intimidation employed 
against workmen coming into the town deters large numbers of 
men who would gladly accept the employment offered them. 

A meeting of the Manchester Association of Engineers was held 
on Saturday, and a vote of condolence with the relatives of the late 
Mr. E. Fletcher, the last surviving member of the firm of Messrs. 
Collier and Co., engineers, Salford, who died recently, was unani- 
mously passed. With the exception of the nomination of several 
gentlemen as members, the remaining business before the meeting 
was purely of a formal character. 

Now that the financial portion of the Manchester Ship Canal 
project has been carried through, and the Company has entered 
into possession of the Bridgewater Navigation Company’s property, 
the question which one hears repeatedly asked is, —When will the 
actual operations for the construction of the ship canal be formally 
commenced? There is naturally an impatience to see something 
commenced, but there is, of course, a good deal of preliminary 
work to be done before the actual construction of the canal can be 
really begun. Preparations are, however, being made by the con- 
tractors, who have to complete the work in four years, and there 
will be no unnecessary delay. The formal cutting of the first sod 
is being looked forward to by many as an imposing ceremony, and 
efforts have been made to induce the Queen to undertake this duty, 
but so far, I understand without success. It will no doubt bea 
great disappointment if there is no public ceremonyas an inaugura- 
tion of the work ; but from what I can hear it is more than probable 
that it will be quietly commenced, with as little demonstration as 

ible. 

With the exception that there has perhaps been a little more 
inquiry for house-fire qualities of fuel, the general condition of the 
coal trade remains unchanged. Pits continue working barely four 
days a week, with stocks accumulating ; and although there is, 
perhaps, not quite so much pressure to sell, prices remain extremely 
low. All descriptions of round coal are bad to sell, and the very 
limited supplies of engine fuel only move off moderately. The 
average prices at the pit mouth remain at 8s. to 8s. 6d. for best 
coals ; 6s. 6d. to 7s., seconds; 4s. 9d. to 5s. 6d., common coals; 
4s, 6d. to 4s. 9d., burgy; 3s. 6d. to 3s, 9d., good slack; and 2s, 6d. 
to 3s. per ton, common sorts. 

For shipment there is only a moderate demand, with very low 
prices taken ; ordinary qualities of steam coal averaging 6s. 6d. to 
6s. 9d. per ton delivered at the high level, Liverpool, or the Garston 
Docks. 

Barrow.—There is a considerable amount of activity to notice in 
all the important branches of local industries, excepting that of 
shipbuilding and engineering. There has been a scarcity of orders 
in this department of trade for some months past, and although 
there are indications of a better state of things in the early future, 
there is not much work in hand at the moment to proyide employ- 
ment either for shipbuilders or engineers. Some inquiries are to 
hand for large steamers, but competition is still very keen. At the 
Whitehaven shipyard, which has been practically closed for some 
months, a new order has been booked for a steamer of about 1000 
tons, which will bring about new life in the yard, and, it is believed, 
will be the forerunner of other orders which are expected to be 
placed here. At Barrow, however, no new contracts have been 
placed. The Barrow Shipbuilding Company is employing 
very few men in the erecting department, and the stocks 
will very nearly be empty when a launch takes place on Satur- 
day. The yard of Mr. Caird’s, at Barrow, is still closed for 
want of orders, and next to nothing is doing at the shipbuilding 
yards of Messrs. Ashburners’ and the Furness Shipbuilding Com- 
pany. In the iron trade a very full demand is experienced for 
Bessemer qualities of pig, and orders are largely held all round. 
The output is fairly weil maintained, although in some instances, 
owing to the drought, makers are compelled to damp down furnaces 
for a day or twoatatime. This is not the case in Barrow, but in 
the district the output has been restricted owing to this cause. 
There is a desire on the part of buyers to place a large number of 
orders for pig iron at current prices, as the opinion is gaining 
ground that large parcels of iron will be required in the immediate 
future, not only by. steelmakers, but for general purposes. 
Prices cannot quoted higher than of late, pat makers 
are as fully determined not to sell in great bulk until the 
orders on hand are more nearly disposed of, or until better prices 
are secured than 44s, 3d. ae ton, net f.o.b., for pareels of mixed 
Bessemer iron, which is about the average value of recent sales. 
Makers, however, still quote 45s. 6d. per ton, and those who are 
most favourably situated for orders are refusing sales at a less 
figure. In the steel trade the demand is nothing short of extra- 
ordinary. Makers are busy in almost every department, but in 
the rail trade there is an especially active market. The demand 
for rails is very full indeed, and makers are well stocked with 
orders, Inquiries are to hand from all quarters, and in some cases 
a very extraordinary weight of rails is required. Prices show no 
variation. There is a good demand for bars and billets, as well as 
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for slabs and blooms. Arrangements are in progress for doing a 
large trade in shipbuilding steel, the demand for which is expected 
shortly te develope. Finished iron is still a very quiet business, 
Tron ore is in very good demand, but the market is more brisk for 
the superior classes of ore than for ordinary qualities. There is 
some talk of a new company being formed at Barrow for the manu- 
facture of wood pulp for paper manufacture, and the arrangements 
for opening up a large cattle trade with America are reported to 
be progressing very satisfactorily. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE railway strike has ended, as I anticipated last week it 
would end, in the surrender of the men. They never had a chance, 
so long as neighbouring companies drafted their drivers and fire- 
men to the assistance of the Midland, and this was done to an 
extent which the men themselves could never have thought of. 
Other railway companies were in a measure bound to help their 
Midland brother, for the latter were fighting their battle. Had 
the Midland men been able to carry their point, the struggle would 
have extended to the other lines, where drivers and firemen are 
working on precisely the same terms as the Midland men struck 
against. The shareholders’ meeting at Derby on the 12th broke 
the back of the strike. Hope was entertained by the men that 
the general body of the shareholders sympathised with them, and 
that the sympathy would find expression before the board of 
directors. Never was hope more completely falsified. Only one 
shareholder ventured to express doubt of the wisdom of the 
directors’ policy, and the few remarks he made were received with 
the greatest impatience—so much so, that the chairman was 
obliged to put it to the meeting whether they wished to hear him, 
and the answer was in the negative. Financially, the Midland, 
during the week the strike lasted, lost at the rate of £2500 a day. 
If the question had been merely a financial one, the policy of 
throwing away £2500 a day to save £950 a year would have 
been questionable, but the Midland directorate regarded it as 
one of “discipline,” which is quite another matter. Many 

drivers and firemen are unavoidably thrown out of situa- 
tions, their places having been filled up during the strike by 
strangers. ese men the company feel in honour-bound to retain 
in their service, as it was by their aid they were enabled to tide 
over the difficulty. The men were loyal to them, and they must 
be loyal to the men. At the same time there is a strong feeling 
that the company, now that they have won, should be as magnani- 
mous as possible. This strike differs from almost every other 
strike seen in this district. Though the issues were the same, 
there has been no threatening or intimidation. The men have seen 
**foreigners” occupy their places without the slightest approach 
to violence or even the indication of it, and such has not been the 
usual course in this locality. Of the general conduct of the men 
it is impossible to speak too highly, but in the hour of victory the 
Midland directorate will do well to remember that, altho the 
struggle was a severe one, they conter ded with self- ing men 
who had no thought of striking beneath the belt by resorting to 
terrorism, which their calling would have made a particularly 
powerful factor in the fight. 

The ‘‘Maxim” gun, a ferocious little spitfire, which I had the 
privilege of witnessing being tried here, is being produced in 3-pounder 
size. It isa most effective weapon. The Martini-Henry size must 
be especially effective when used in the mastheads of ships. It 

uires a quick, sharp touch on the button to discharge single 
bullets. Try as I would, the cartridges came out in volleys, and 
literally riddled the targets against the bank of an old colliery. 
Attached to infantry regiments on expeditions like that of the 
Soudan Campaign, the “ Maxim” gun must be invaluable. The 
Chinese and French Governments are having several of them. 
This is the gun, in the smaller bore, which Mr. H. M. Stanley has 
taken with him in his expedition for the relief of Emin Bey. 

An order for 150 steel projectiles, for our own Government, has 
just been completed in Sheffield. They are 33in. long, and are for 
9°2in. guns. It is expected that heavy requi ts on this t 
will shortly be placed in Sheffield. 

Several trial sinkings have recently been made in South York- 
shire with the view of finding whether the Silkstone seam extends 
under the Barnsley seam. e results have been disappointing. 
In most cases the seam has been found, but too thin to be workable. 
This was notably the case at Aldwarke Main Colliery, near Rother- 
ham, after sinking to the depth of over 500 yards, and at Womb- 
well Main Colliery, a depth of 600 yards. A short distance from 
Wombwell the Silksto me seam was found under conditions which 
led to the sinkings which have now proved so discouraging. 














THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Bot little business was done in Cleveland pig iron last week, and 
this week there is considerable disorganisation throughout the dis 
trict owing to Stockton Races. At the market held at Middles- 
brough on Tuesday last the attendance was scarcely up to the 
average, and few transactions took place. The tone was, however, 
no worse than on the previous market day. Merchants continue to 
quote 34s. 44d. per ton for age delivery of No, 3 g.m.b., and 
and it is not easy to buy at less. Neither can large quantities be 
bought at that figure, sellers being just now very wary. They 
expect to do better when foreign consumers come into the market 
to purchase their winter supplies. Makers are notin ing need 
of orders, and will not entertain any offer at less 35s. per 
ton. Forge iron is plentiful, the market value varying from 
32s. 3d. to 33s. per ton. 

Stevenson, Jaques, and Co.’s current quotations are:—‘t Acklam 
hematite,” (mixed nos.), 45s. per ton; ‘‘Acklam Yorkshire,” 
(Cleveland) No. 3, 35s. per ton; ‘‘ Acklam basic,” 36s. per ton; 
refined iron, 48s. to 63s. per ton, net cash at furnaces, 

Warrants are somewhat firmer than a week ago. Sellers now 
demand 34s. 6d. per ton, but very few sales are reported. At 
Glasgow, business was done on Tuesday last at 34s. 44d. cash. 
Last week 34s. 2d. was all which could be obtained. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store continues to decrease. On Monday last the quantity held 
was 333,507 tons, which represents a reduction of 976 tons during 
the week. 

Pig iron shipments from Middlesbrough have somewhat im- 

roved, but they are still behind those for June and July. Up to 
a wl night 32,147 tons had left the port, as against 33,650 tons 
during the corresponding portion of July, and 33,326 tons during 
that of June. 

Most of the finished ironworks in Stockton and Middlesbrough 
are closed for the week. Manufacturers have adopted this course 
with less regret than usual, inasmuch as their order books are by 
no means full, and inquiries are scarce. Quotations remain 
unaltered. 

The opening of the new am ,buildings of the boro of 
Mi ete names on the 9th inst., by a public dinner, was ie the 
oczasion for a discussion of the b pre position and future 
prospects of the trade of the Cleveland district. Mr. Belk, solicitor, 
in proposing the town and trade of Middlesbrough, thought that 
a great difference for the better had become discernible since a 
year and a-half -. Pig iron last summer was selling at onl 
29s. 6d. per ton, whilst to-day the — is 5s. higher. Steel rai 
had, he said, risen in value from £3 10s. per ton a year ago to £4 5s, 
per ton now. Pig iron stocks had decreased more than 100,000 
tons, which was a great matter for congratulation. A few years 
ago the exports from Middlesbrough consisted mainly of pig iron, 
whereas now ships of the largest size were sailing from the port to 
India, China, Ja and the Colonies, laden not only with local 
manufactures, but with those of various other inland districts, 








During the first half of the present year, 255,000 tons had been 
shipped to India alone. e with Canada was also on the in- 
crease, large contracts having been recently made with the 
Dominion. A valuable order had been secured from China by 
Messrs. Bolckow, Vaughan, and Co., notwithstanding the competition 
of —— He anticipated a great future trade with that country 
as the result of the footing they had now obtained. In replying to 
this toast, Mr. Hanson, of the firm of B. Samuelson and Co., said 
that he also believed that trade was improving. House-building 
was again proceeding, and the new houses were occupied as soon as 
ever ready. The completion of the grand building in which they 
were assembled was a proof of the confidence of the people of the 
town in their future destiny. The iron trade, however, was suffer- 
a had been suffering for several years, from the continual 
substitution of steel for iron in the various pr and applicati 

of industry. He believed that the basic process, which, if thoroughly 





The late drought has made this pond of inestimable benefit to 
Cyfarthfa, and the works are at full drive, and have been for 
some time. The coke ovens are being pressed on without an 
hohe Se Gicetaxe showing dable abili 

Home is sho commendable ability and tact in 
the passing of the Coal Mines Bill, and I hear cxpeamions of satis- 
faction on all sides. The movement to have Welsh-speaki 
inspectors was an absurd one, and the compromise all that por | 
be expected. The Board-school children are now tting into 
working age, and are fairly ignorant of Welsh altogether. Given 
two men of equal capacity, erally and technically, and one 
only of the two conversant with Welsh, then by all means appoint 
the Welshman. This is the most that can be expected, Sir H. H, 
Vivian, with whom I omy to differ, notwithstanding. 

The tin-plate trade is firm, and prevailing circumstances, such 





successful, would so much benefit the district, was becoming better 
understood, and whilst the quality obtained thereby was improving, 
the prejudice against it was being gradually overcome. There was 
every reason to believe that as good steel for oe rene could be 
made in this way out of Cleveland ore, as out of Spanish ore by the 
Siemens-Martin process. The further progress of Middlesbrough 
depended, in his opinion, very much upon the capital and ee 
which might be expended in this new direction. The steel wor 
in the immediate neighbourhood of Middlesbrough were new very 
fully occupied, and difficulty in taking moreorders. The one t 
need of the district was further mills for the manufacture of the 
best steel plates, angles, and other sections for which steel was 
being so largely used. He hoped that capitalists and men of 
energy would come from other districts to Middlesbrough to supply 
this want, and he believed they would find that steel could be made 
there more cheaply than anywhere else. It had been said that 
trade from the Tees-side town had been allowed to languish and 
decay~ for want of export facilities. He did not think that was 
true. Steamers of and 5000 tons were sailing from Middles- 
brough every week to India, China, and Japan, markets which 
constituted ‘the great future —< their trade. That this was 
possible was mainly due to the Conservancy Commissioners, 
who deserved great credit for the enormous improvements they had 
effected in the navigable properties of the river. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow Pig iron warrant market has been depressed this 
week. Reaching the highest point for a considerable time on Mon- 
day forenoon—42s. 104d. cash—the price, which had been steadily 
advancing for upwards of a week, gave way, and the feeling of the 
market has since been less firm. e decline in prices is attributed 
to disappointment on account of the shipments of pigs in the past 
week turning out less satisfactorily than was anticipated. They 
were officially returned at 7000 tons, as compared with 7532 in the 
same week of 1886. But although the shipments are small, iron- 
masters state that orders are coming to id in a fairly lar 
way. The American demand is maintained, the quantities ordered 
not being large, but numerous, and the total shipments to the 
States for the present year to date are 42,500, against 25,831 tons 
in the same time last year. 

The current prices of makers’ iron are as follows:—Gartsherrie, 
f.o.b, at Glasgow, per ton, No. 1, 48s. 6d.; No. 3, 44s.; Coltness, 
53s. 6d. and 44s. 6d.; Langloan, 50s. and 46s.; Summerlee, 51s. 6d. 
and 43s,; Calder, 49s. and 42s. 6d.; Carnbroe, 44s, and 40s.; Clyde, 
46s. 6d. and 41s. 6d.; Monkland, 43s. 3d. and 39s. 3d.; Govan at 
Broomielaw, 43s. 3d. and 39s. 34.; Shotts at Leith, 49s. and 
45s. 6d.; Carron at Grangemouth, 52s. and 44s. 6d.; Gle ock 
at Ardrossan, 49s. and 43s.; Eglinton, 43s, and 39s; Dalmellington, 
44s. and 40s, 6d. 

Malleable iron continues very steady, and at the moment there 
is a healthier appearance. Makers are getting their old prices for 
merchant bars more freely, while the demand for unbranded iron 
for the Indian market continues, and the manufacturers report 
an advance of ls. per ton on the former price. 

Among the papers to be read at the approaching meeting of the 
Iron and Steel Institute at Manchester is one by Mr. J. W. 
Wailes, of the Patent Shaft and Axletree Company, of Wednes- 
bury, ‘‘On the Basic Open Hearth Process.” ere is reason to 
believe that this paper will show that the problem of how to pro- 
duce basic steel in the —_ furnace has been successfully solved. 
This has been done by Mr. James Riley, manager of the Steel 
Company of Scotland, and it is understood that the furnace 
ons ae | by Mr. Wailes in accordance with Mr. Riley’s scheme 
has given very good results, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

AN event of the greatest significance to the coal trade of North 
Wales has just taken place in the lowering of the first cylinder for 
the bridge that is to span the Dee. The North-Wales collieries 
are equal to an output of three million tons annually, and this will be 
brought into direct contact with the great markets of the Mersey 
and the salt districts of Cheshire. By a short line, joining the 
Cambrian Railway at Eilesmere, the bridge will also be linked to 
the Swansea and Merthyr coal districts, and afford a new field for 
the energetic management of the Cambrian. I note that the 
bridge, when completed, will exceed the span of every other bridge 
over a navigable river in the United Kingdom. The width is 
480ft., and the swing opening will give a free passage, 140ft. 
in width, to v The moving power—hydraulic—under a 
—— of 7001b. to the inch, will open and close the bridge in 
4 


sec, 
Next week will witness the eventful yee be the Bute Exten- 
sion—the Roath Dock. The ceremony will take place on the 24th. 
From that date Cardiff will possess the following dock ~—. 
West Dock, 18} acres; East Dock, 46}; Roath Basin, 12; th 
Dock, 38; timber floats, 12. 

The returns now completed up to the end of June show very 
satisfactorily for the coal trade at Cardiff. 

The coal trade during the last week has been more a 
and prices continue firm. Best steam is quoted at 9s. 3d. to 9s, 6d. ; 
Rhondda, 8s. to 8s. 3d.; second steam, 8s. to 8s, 3d.; small steam, 
4s. to 4s. 3d. House coal trade is very dull. I am glad to note 
that Mr. Beddoe has won a good addition of Mynyddyslwyn to 
his coalfield. This will tell when the winter season sets in. 

The + subject of discussion and of complaint at the ironworks 
is the drought. Up to Wednesday there has been no rain of any 
appreciable quantity for five months, and the last month has shown 
a less rainfall thaninany. Owing tothis some of the works have 
been going from bad to worse, and Dowlais in particular may be 
said to have arrived at the last state next to a total stoppage. 
Some blast furnaces are going, and the mass of the workmen are 
being utilised in labour work, ——— ponds, &c., for additional 
supply. The partial stoppage of the last six weeks means that 
£20,000 has been kept out of circulation in the district. Present 
wages are from 10s. a week only, but even this entails a heavy loss 
on Lord Wimborne and others, the proprietors. 

A valued correspondent corrects my reference to the water 
power at Cyfarthfa. I instanced the large fishpond as the 
work of a Londonengineer. This was not so. Mr. low, the 
engineer in question, may have been consulted, but the pond, the 
whole of the watercourse in connection with the w arrange- 
ment, inflow and outflow in fact, the scheme which at the time 
was a feat in hydraulic engineering, was that of the chief — 
of the works, Mr. William Williams, grandfather of Mr. William 
Williams, the late engineer of Cyfarthfa, but who has long since 
retired into private life. The great work which attested the 





ius of the grandfather was thoroughly completed and puddled 
by the grandson. 


as i d, greater difficulty on account of short supply, 
of water to meet it, point to a speedy advance, During hal 
Swansea sent away 657,000 boxes, value £419,313, or an increase 
over July, 1886, of 113,000 boxes. Quotations are I C cokes iron, 
13s. to 13s. 3d.; Bessemer steel, 13s. 3d. to 13s. 6d.; Siemens coke 
senting. 13s. 9d. to 14s, 3d.; charcoal, 15s, 6d. upwards; ternes, 
26s. to 28s. per double box. 

Swansea Exchange was well attended by London and Liverpool 
buyers this week. Prevailing quotations:—Pig iron, Glasgow war- 
rants from 42s. 54d.; closing > 42s, 7d.; hematite, 44s, 3d.; 
Middlesbrough, No. 3, 34s, 6d.; Swansea Bessemer, 48s.; Cwm- 
avon, 48s.; Bessemer steel blooms, £4 5s.; bars, £4 15s.; 
Siemens bars, £5 2s. 6d. 

It was reported at the Exchange that the Swansea blast furnaces 
are to be taken over by a Whitehaven company, and great exten- 
sions are in contemplation. 

Merthyr Wireworks are being adapted to steel make. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

From day to day the Rhenish- Westphalian iron market assumes 
a more cheerful aspect, and nearly in every branch is the tone a 
firm one, the demand is everywhere active, and the prices have a 
rising tendency. The p ive improved condition of the 
American market has begun to tell favourably here, the first branch 
to be agreeably affected being that of wire rods. Siegener iron 
ores have again risen a trifle in price, and of late the demand has 
been very brisk. The quotations are from M. 8°30 up to 11°80 for 
calcined steel stone, Luxemburg ores, on the contrary, have 
declined a little, which is strange, because the last of the 
great smelting works has just now joined, the combination, and 
crude iron, in consequence, was advanced by lf. p.t. The con- 
sumption of pig iron has latterly decidedly increased, particularly 
of forge sorts. Consequently prices are firm and rising. Stocks 
scarcely increased at all in the month of June, while some works 
are sold forward till December next. Spiegel and steel-iron are 
again in request for export, and somewhat higher prices have been 
accorded by buyers for it. Foundry iron is unchanged in demand 
and price, while Bessemer and basic are in great request, especially 
the former. Spiegel of 10to 12 p.c. Mn. is noted at M. 50 to 51; 
steel iron, 44; best forge brands, 44 to 45°50; Bessemer, 50 to 51, 
paid; Luxemburg, 34 to 34°50; and foundry, 49 to 55 p.t. on 
trucks at works station. The rolling mills are all well and satis- 
factorily employed, especially in bars and sectional sorts, and the 
prices obtained leave a profit with which masters are satisfied as 
things go. Orders are not so numerous as before the Sales Syndi- 
cate came into operation, but that is attributable to such Tange 
lots having been placed ay of this circumstance. e 
Saar group of rolling mills—the chief girder rollers on the Con- 
tinent—refuse to join the three other syndicates of Berlin or 
Silesia, Hanover or Middle Germany and Dortmund, or the 
Westphalian group, but it is willing to come to some sort 
of arrangement to regulate base prices. In boiler and thick 
plates the works are sufficiently supplied with specifications, 
and the thin sheet mills are specially busy, so there was 
no difficulty in moving up the ground ice to M. 135 

.t., the less so as a new convention for all the Siegerland and 
estphalian mills has been agreed u These conventions, 
which really only can be called makeshifts till better times come 
round again, still seem the only means available to prevent ruin- 
ous underselling, so now one is on the carpet for wire rods, How- 
ever, so far it is certain that the — iron sales bureaux have 
led to an advance in crude iron, and this, added to the anticipated 
large demand for wire rods from Ameri 
up in price, is certainly favourable to the formation of such a 
syndicate, and, in fact, rods have up a trifle already in 
anticipation. The steel works have plenty of orders for some time 
to come, but for the most part more on the smaller railway 
requisites than on rails, for not many new tenders for the latter 
have been issued lately. The wagon trade is unchanged and dull, 
and only a small order for the State at Strasburg has been lately 
given out. ‘he foundries, machine sh and construction works 
are in many cases vere well off for wo Last month brought 
the brass founders very orders for inland and abroad, so 
that many foundries are quite fully occupied for three months to 
come, and others are flooded with orders, and this in spite of 
Russia and Austria, through the new high tariffs, being closed to 
this country. In several cases higher prices have been realised 
than were noted. 

The current iron and steel prices are, for merchant bars M. 115, 
base price; rolled girders, 113 and higher; hoops, 110 to 116; 
steel Fillets, 112 to 125; boiler plates, 54mm. and above, 150 ; 
heavier sorts, 155 to 160; sheets, 135; iron wire rods, 109 and 
higher; steel ditto, 108 ; drawn iron wire, 127°50; steel ditto, 125 
and higher ; steel rails, 110 to 120; and light steel ditto, 110 p.t. 

If there be any foundation for what the leading journal here for 
iron and steel interests asserts, namely, that the users of iron in 
Japan, China, India,and South America are sy wegen nd find out that 
German bar iron is of better quality than that now nearly exclu- 
sively imported from —— and that the people of those coun- 
tries will in future apply to Germany for their ae nye pS. it 
behoves English makers and shippers to be on the alert, and only 
send out best qualities, for in that case these people, in working up 
the iron, will soon learn that it is far more uniform in quality and 
more agreeable to work than that made here, and will produce less 
waste, besides being unquestionably rolled and more pleasing to the 
eye, and price for price, no doubt England need not fear the com- 
petition as to quality. f 

The Belgian iron market continues very firm, but merchant iron 
is not in such brisk request as it was, and therefore it has been 
settled not at present to raise the official notations; but this is not 
the case with plates, as the prices are already enhanced, and buyers, 
accepting the situation, pay them without murmuring. Pig iron is 
very firm, and most works have sold their rig on up to the end of 
the year. The steel worksare fully occupied, but on small parcels, 
as lately no large contracts have been closed. The prices of rails 
are depressed wherever competition arises. With the exception of 
the wagon factories, all other constructive works and shops are 
well situated. 

The French iron market is still without life, demand is absent, 
and the prices make no attempt at rising. Girders, however, go 
off well, and stocks at Paris are almost exhausted ; nevertheless, no 
higher prices than 125f. for them, and 135 for merchant bars can be 
ockiovid. The most favourable that ogagtyge be that prices have 
become a trifle firmer. Old rails cost 80f. p.t.; coke iron, 135. ; mixed 
sorts, 145; foundry pig, 63 to 67°50; wire rods, 145 to 150, These 
prices are in the Haute-Marne district, where the works are still 
slack of orders. The coal trade is dull. 

A rather original of the ovation which has been offered to 


where they have gone 








the Queen of at Bilbao, during her in the Asturias, 
nit rete gor pau ore, containing 10,000 tons, which repre- 
sents the daily quantity shipped ab from that port, 
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NEW COMPANIES, 


Tuer following companies have just been regis- 
tered :— 
Sewage Incineration Company, Limited, 


Upon terms of an agreement of the 5th ult. 
this company proposes to purchase from Richa 
de Soldenhoff, of Cardiff, the letters patent No. 
9721, dated 24th February, 1886, granted for 
improvements in furnaces for the “Feniopation, 
incineration, and carbonisation of precipitants or 
solids, resulting from sludge, and other substances 
liable to putrify, also the letters patent Nos. 
12,259 oan 7482, dated resi ve) 4 the 27th 
September, 1886, and 23rd May, 1887, also for 
treatment of sewage and substances arising there- 
from. The company was istered on the 4th 
inst., with a capital of £100,000, in £5 shares. 
The purchase consideration is *£150 cash, and one- 
fifth of the first and ee issue of share 

capital. The company will also pay Messrs. 
Elers, Barrett, and Wills, of Vauxhall, the sum 
of £1000 for expenses in relation to certain 
experiments carried on by them st Leyton. The 
first issue is not to be less than £5000 of nominal 
capital. The subscribers are :— ‘ 


*R. de Soldenhoff, Cardiff, a. sega oe ee ee om 
*G. F. Wills, Crewkerne, 8 su 

*H. Barrett, Menival, North lich, merchant 20 
*C, G. Elers, 87, Wandsworth- road . 

C. G. Elers, 6, Kensington-court a 
J. x: Archer, Waverley, Lordship-lane, "B.E., 


rchant 250 
H. 6. Barrett, Menival, North Dulwich, “merchant 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, 100 
shares; the first are the subscribers denoted by 
an asterisk. Mr. R. de Soldenhoff is appointed 
managing director, and as remuneration for his 
services he will be ‘entitled to £7 per annum per 
furnace if the number shall exceed 100 furnaces, 
and £5 per furnace if the number exceeds 200, 
The remuneration of the other directors will be 
10 per cent. on the ascertained net annual profits. 





Carter, Paterson, and Company, Limited. 


This is the conversion to a company of the 
business of Carter, Paterson, and Co., general 
carriers and forwarding agents, of 128, Goswell- 
road. It was constituted by articles of associa- 
tion on the 15th ult., and registered as a limited 
company on the 8th inst., with a capital of 
:250,000, in shares of £100, 1362 shares 
are taken up, and are fully paid. The following 

is a list of the shareholders ; — 
Shares. 


*Walter Carter, 128, ea road, queen carrier 


and forwarding agen’ 388 
*James Paterson, 12 138, Goswell-road, * general 

carrier and forwarding 582 
*Robert Paterson, 128, oxwel ind, general 

carrier and forwarding age 888 
J. x. oe 128, Seoecheint, “assistant . 
H. "R. "Pater, 128, Goswell-road, accountant . oo 1 
H, W. Allen, 128, Goswell-road, traffic 1 1 


Wm. Martin, 128, Goswell-road, hr sur- 
goon... ° ee ee 1 


The number of tens is not to be ae than 
three, nor more than seven; qualification, £2500 
in shares or stock; the first ‘three subscribers are 
directors. Each director will be entitled to an 
attendance fee not enseeting : £1 1s, per meeting, 
and to such further r 2 as the pany 
in general meeting may "determine, 





Messrs, 
James Paterson and Robert Paterson are a 
pointed ma: directors at salaries of 

per annum and £2000 per annum respectively. 





Chamberlain Explosive Syndicate, Limited, 
This syndicate was registered on the 6th inst., 
with a capital of £1000, in £20 shares, to acquire 
certain inventions referred to in an ho ge 
agreement of the 5th inst., between Wm. Tyler 
Chamberlain and F. G. Hewitt. The subseri 
are :— 


Shares. 
W. T. Sa aap raaatar hate ap penal 


square, E, 
*G. Withers, Warnford-court, E.C. . ‘e 
T. G. Hewitt, 89, Cambridge- ‘gardens, 
E. Farman, 389, King- street, Chea; —N itolicttor 
H, La Hewitt, 39, King-street, Cheapside, soli- 


G. A. \ Grindie, ‘lo, Great Winchester-street, lee. 
tricalengineer . oe 

T. Pinks, 152, Spa-terrace, 8. z., ‘cleric: ° 
The number of directors is not to be less than 

three, nor more than five; Mr. George Withers 

is appointed a director, and may a — two 

other shareholders; qualification, £20 in 

or stock ; remuneration, £100 per annum. 


et et et et 





Del Norte Gold Mining Company, Limited. 


On the 5th inst. this comeeay was registered, 
with a capital of £660,000, in £1 shares, to carry 
on mining operations in the United States of 
America, and for such purpose to enter into an 
agreement with the Little Annie Gold Mining 
Company. The subscribers are :— “ 


*M. M. Moore, io ae ye merchant... 
* William Lloyd 19, Finchley -road, N.W. .. 
*Peter Peau hase J.P., 8la, South-street, 


J. H. ae OR 33, Lombard-street, ‘panker 
G L I oo ll, ei 


7, 83, 83, Lombard-street, cler Py 
& 3. Brod ‘a 4 agi sa ra Bediord Pari, 


- 


Cd 


me number of directors is not to be less than 
three, nor more than ten; qualification, £250 in 
shares or stock ; the first are Sir Samuel Canning, 
C.E., and the first. three subscribers ; remunera- 
tion, £250 per annum each, and £150 additional 
for the chairman, 


J.C. and J. Field, Limited. 


This is the conversion to a company of the 
business of wax bleaching, e making, 
ozokerit —, ei tye making of candles, 

soaps, sealing w carried on at Upper 
Marsh, Lambeth, “a We teas, Battersea, 
at Bermondsey New-road, and at West Molesey, 
by J. C. and J, Field, It'was registered on the 





wa a 


10th inst,, with a capital of £200,000 Ml ig 
shares, with the following as first subscri 


*H, E. Hunt, 0.E. de Park: 
J.B. setley, 6 9, beats a pss Wont’ Ken- 


A. L, Alderson Woodhouse, Surbiton 
H. G. Barnard, M.A., 167, Westminster Bridge- 


<i sen Annie Field, 5, Bage-hill, ‘Wimble- 


F. J. W! County grove 

te. bioknel Newington Tutt, tts, et 

*G. Maule, 154, ” Albany-street, seedrweny ca? aie 
. C. Nicholson, Carlton House, Herne Hill . 
rs. E, m ~ ‘Wandsworth 


- 


sents : 8 | 





Common 


The number of arena is ‘et . te. les than 
three, nor more than seven; the first are the 
subscribers denoted by an asterisk and E. J. 
Stephens and C. Leopold Field, of 15, Upper 
Marsh, Lambeth, who are appointed managing 
directors at a salary of £750 per annum each; 
remuneration of the other directors, £700 per 
annum; qualification, 100 ordinary shares, 


—_——— 


Automatic Gas Machine Company, Limited. 
On the 10th inst, this company was registered, 
with a capital of £6500, in £5 shares, to light 
streets, buildings, ships, railways, tramways, and 
other places, by means of automatic and other 
gas machines, or similar agency, and for such 
purposes to carry into effect an agreement of the 
8th inst. with Hy. Brinsley Sheridan and Edward 
Rawlings, of 3, ictoria-street, 8.W., for the pur- 
chase of their patent rights in respect to an 
invention for improvements in apparatus for the 
manufacture of gas, The purchase consideration 
is £1000 cash and 700 fully-paid shares. The 
subscribers are :— 
Shares. 
*Hy. Barrett, 87, Wandsworth-road, merchant . 
R. H. Harland, 37, Lombard- -street,' analytical 


chemist . 
J. 3 3. Pirie, 2, Victoria: -mansions, consulting engi: 
$ 0. 9. Blers, 87, Wandsworth: road, merchant 
J. B. Marten, Vic 
. Macteur, P.C.8., 2, Victoria- -mansions, che- 
wlings, 8, Victoria. -street, 8.W., sur- 





1 
1 
1 
1 
1 
1 


The mune a paren is not he tn than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk ; remuneration, 
10 per cent, per annum of the net profits, 





Basic Phosphate Company, Limited. 

This com proposes to trade as crushers of 
slag and m nod minerals and materials, manufac- 
turers of chemical and other manures, mortar 
cement, fettling mate oo eaty iron and steel. It 
was registered on — 12ti pose with a a of 
£10,000, in £50 shares. An unregiste agree- 
ment of the Ist inst. between the Carlton Iron 


Company, Limited, of the first part, Walter 
Morison of the secon es and Wm. Barclay 
Peat of the third part, be adopted, The sub- 
scribers are :— 


*F. em Preston-on-Tees, vid repveeted _— 
W. Gowan, W Whitehaven, timber ‘merchant « ” 
0) 


w. R. Morris, Doncaster, manufacturing ant 


WwW. M , landed proprietor 
“E. W. Swan, Middles , iron merchant 


A. A, Swan, Middlesbroug iron merchant 
The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk. The company 
in general meeting will determine remuneration, 





el lll 





Cordoba Central Railways Company, Limited. 

This company was registered on the 11th inst., 
with a capital of £600,000, in £20 shares, to con- 
struct a railway in the province of Cordoba, in 
the Argentine Republic, in conformity with a 
Government concession, dated November 3rd, 
1885, and for the purpose of ——s the rights 
of the to certain reserva- 
tion—to enter into a contract with Messrs. John 
G. Meiggs, Son, and Co., contractors. The sub- 
scribers are :— 





8 
ome Goldney, Bart., 27, South-street, Park- 
“RE a ae Be ee a 
P. B meer 12, Harrington-gardens, — Ken- 
“Wood, . ‘Maudwell-road, , Portman-sq sf 
, 9, F 

Sir G. Russell, Bart., M.P., Reading 
J. H. Duncan, 4, Coleman- -street, ‘chartered 

accountant .. ee 
J.J. Hamilton, 12, The ‘Avenue, Brondesbury es 


The number of directors is not to be less than 
three, nor more than seven; qualification, £1000 
of share capital; the subscribers are to nominate 
the first; remuneration, £1400 per annum, with 
an additional £200 in the event of there being 
more than six directors. 
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Schanschieff Electric Battery Company, Limited. 
This company was red on the 10th inst., 
with a capital of £25,000, in £250 shares, to pur- 
chase, upon terms of an agreement of the Poth 
inst., between Alexander Schanschieff, David 
Marks, and Sidney Cronin, of the first, second, 
and third respectively, certain letters patent 
for the United om granted for improvements 
in galvanic batteries, and in saline and other pre- 
tions for use in connection therewith; and 
‘or improvements in miners’ safety lamps, and 
with galvanic batteries therefor; and for an inven- 
tion for enabling miners to detect the presence of 
fire-damp. The company further proposes to 
acquire patent _ for certain of the said 
intentions granted for foreign countries and the 
East Indies. The subscribers are:— 


Shares. 
David Marks, 4, Cornwall- rn, South — 


LH. Samuell, Bushey, Herts... “eg 
'. N. Oakey, -buildings, ; 
&: Hoftming, 102 ‘ore-street, merchant 
& de Lissa, 18,9 Queen Vietoria-street, merchant. , 
H. A. » Goring-on es, merchant .. 
H. Eskell-Paget, 58, udgate- hill, surgeon dentist 
Messrs. David Marks and Alex. Schanschieff are 
the first directors; qualification, one share. The 
company in qenarel meeting will determine re- 
tmauneration, 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 

Lad Bo patents have a “communicated” the 

@ and cddress of the communicating party are 

printed in italics, 
9th August, 1887. 

10,881. Mou.ps, R. Warwick, Plaistow. 
10, 882. CruaHine MILL, G. z Atkins, London. 
10, 883, INDIA-RUBBER SOLEs for Boots, M. Franken- 


rg, Leicester. 
10,884. SectionaL Horsesuoes, J. E. and E. W. Bing- 
London. 


lv, ee Some Fitiinos for Cicars, O. Hammerstein, 
pit 


10, pon nage and Coau Ranog, &c., H. C. Turner, 


ndon, 

10,887. Currine Fires, G. King, Keighley. 

10,888. an EsectorR M&rcHANisM, W. HH. Brighton, Bir- 

ming 

10,889. Storppinc Ro.iers of Spinnina Macuines, G. 
H. Holden, Manchester. 

10,890. Beverace, T. Needham, Halifax. 

10, 801. Carpina Macuings, J. Tattersall, jun., Pendle- 


10,808. Anti-poison Storrer, T. C. Lovewell and J. 
Yonge, Brighton. 
10,893. Separatina Iron from other Supstances, M. 
. Smith, Halifax 
10,894. Werr Brake for Looms, &c., E. Fielden, Man- 
chester. 
10,895, Stays for Hincep Wixpow-sasuHes, I, H. Ander- 


son, Glasgow. 
ee ere Bopies of Veuicies, W. A. Colclough, 


on, 

10,897. Gas Motors, A. J. Boult.—(P. J. McMahon, 
United States.) 

— Cement for Aspuatte Wa ks, &c., E. Keirby, 


ndon, 

10,899. Lock, H. Agar, London. 

10,900. Sopa, J. BS Thompson, London. 

10; 901. Sream WasHiNe- -macuine, S. Hardley, New 
Zealand. 

10,902. Locks, E. E. Deacon, London. 

10,903. FLoatinc ANcHors, J. Waters, London. 

10,904. Disposa of Sewace, A. H. Curling and J. 
Dunbar, London. 

10,905. CHANNEL Torpepors, H. Echberg, London. 

10,906, Sprinc Waeexs, Rk. Edwards, London. 

= CovERED ——e G. Heidman, E. Hottges, 

n. 


and C. Egen, Lo: 
— Pompino, &., APPARATUS, 8S. Seccombe, Lon- 


on, 
10, ~ ou Carriers, H. J. Haddan.—{L. G. Bostedo, 
nited States, 
10,910, ArracuMeEnts for PLovons, H. J. Haddan.—(J. 
Oliver, United States. 
10,911. _———— Rats in their Caairs, F. Moore, 


10,912. ‘Ranovise Syow in Pusiic Praces, H. John, 
on, 
—— PERMANENT Way of Raitways, J. R. McCartey, 


on. 

19,914. UmBrecia Frames, F. A. Ellis, London. 

10,915. a Fruit, H. H. Lake.—(H. C. Andrews, 
ni 

SS cen EscaPEMents, P. T, A. Rodeck, 


10,917. ——_ Fruit, H. H. Lake.(7. C. Oakman, 
Onited States. 


10, 018. ReviNixe Coprer Reocutvus, F. W. Dihne, 
10,919. Pirates for Szconpary Batrerigs, E. Jones, 
10,920, , Water and other Frvips, R. H. 
yt Gentamt Base Cure 8 F. Moore, 


10,922, Ianrrine Fuses, C. Roth, Lon 
== Horsesnogs, C. J. Jutson — - A. Poupard, 


10,924, a Watrr Banpaces, H. W., C. F., and 
J. Sitwell, Richmond, U.S. 
R. von Fuchs-Bénreét, 


sg oh WATER-CLOSETS, A. 
10,926. ‘Lanne, Se gga or Coatine Tanks, &c., P. 
Mol lyneux, Lo! 

10,927. por Rome Veunes, J. A, Ahlin, London. 


10th August 1887. 

10,928. AnsorBso Square, V. Bailey, London. 

10,929. Acme Titter, T. i , Leeds. 

10,930. CLock Ixpicator for MEASURING, P. Brimelow, 

10, 931. Dryine Cytinper, W. Hutchinson, Weaste. 

10, 932. Mountine of Unper CarriaceEs for Gics, &c., 
J. Williams, W 

10,933. INSULATING ELECTRIC oro D. 8. Robert- 

wf’ Gia Boniena WW hatin, lang 

AS BURNERS, ‘arrin; G 

10,985. Automatic INDICATORS or ALARMS, F. C. 
Lynde, Manchester. 

10,936, DRILLING Borer Ruvos, 8. Dixon, Manchester. 

10, 937. AuToMATIC SELF-aDJusTING Sort InopoRous 
Penney la “ogg for the Beier of Hernia, F. H. 
Gurney, 

10,938. Rack Tease, W. J. Oakes, Aston. 

10,989. SpLices of LEATHER Bext1no, J. K. Tullis and 
W. R. M , Glasgow. 


10,940. Lamps for Gas BRACKETS, J. Everard, Bir- 


10,941, Orina Fty- Sng oe Peep: &c., of Sream 
warnEs, W. Crossley, Lon: 

10,942. Sohannee Sewace, i c. “Bull and Co., and H. 
. Bi Lonéon. 

10,943. Heatinc Raitway Carriages, &c., H. Cornes, 
London. 

10,944. Botts, Latcues, N. G. Kimberley, Ln 

10,945. MATHEMATICAL InstruMENTS, R. H. and G. W. 
B. Edwards, London. 

10,946. Preparine Fasric to Receive EMBROIDERY, 
J. Hammett, London. 

10,947. PERFORATING ATTACHMENTS for TYPE WRITERS, 
A, Ham mdon. 

10,948. PRESERVATION of Frurt, W. F. Reid, London. 

— mag ed Water for Barus, G. Brey and E. 

on, 
10,950. Cuosina Doors and in egg Siammina, J. 
id W. Gaines, London. 
10,951. Daivine Toots for ScREW Nas, &, J. 
Commerell and J. Rock, London. 

10,952. DyNAMO-ELECTRIC MACHINES, L. Anspach and 
i Gerard, London. 

10,953. Staxp for Toorn Brusx, &c., F. W. Warrick, 


10,954. ‘Paopversa Currents of Arr, A. J. Boult.— 
. Bisson, France.) 
10,955. Oprarntne Ammonia, &c., L. Mond, London. 
re Fire EXTINGUISHERS, T. Witter, 


10,957. ner 'REATING Soups by Gases, L. Mond, London. 
10,958. Dravont Bunes for BEER Keas, T. N. Curtis, 
BE. W. W. Hatch, M. B. Burns, and J.P. Turnbull, 


10,959. Seen for Carp Piayina, G. Colditz, London. 

10,960. Connection with Direct-actinec STEAM Pumps, 
J. Ross and A. Telfer, Newcastle-on-Tyne. 

10,961. Kxitrine —_—, J. H, Stott and A. Grim- 

i D AD 
x UTOMATICALLY D1sPLAYING VERTISEMENTS, 
C. E. Meredith, London. 

10,963, MEASUREMENT of a a ae Force and 
Powsn, J. A. Fleming and C. 


di 
— Sewine Mace 8. A. Rosenthal, London. 
7 . STEAM Borwer and other Furnaces, B. Finch, 


100 Trance of ot Biemncnanaee of Ammonta, T. 
loesing, Lo 





10,937. Powen-cear for Giaziers’ Leap Drawine 
I F. Knoeferl, London. 


& Akerinan rg 

10 '970. Repropucina Sounps, W 8. Simpson and W. 
ver, London, 

10,971. Ho_prast Eco Tonos, J. T. B. Bennett, Lozells. 


11th August, 1887. 
10,972. Burwina Ow for Hzatina PURPOSES, J. W. 
Newall, London. 
10,973. lnon Hex1s, &c., 8. Pooley, jun., Norwich. 
10,974. Revoivers, A. ’ arbenz —{ Messrs. Pirlot and 
Fresart, Belgium.) 
10,975. ADJUSTABLE Covcnes, I. Chorlton and G. L. 
Scott, Manchester. 


anc 
10,976. Furnaces or Heatino Apparatus, J. B. 
nay’ Glasgow. 
10,977. Fusisnina Woven Fapric, G. Urbain, Man- 
chester. 
10,978. VaLves or Taps, 8. Bennett and &. G. Brooke, 
10,979. eo Si1x, &c., from Woot, W. Marriott, 


10,980. , of Stove Grates, C. H. Perrot and 
A. Habershon, Rotherham, and G. Richmeud, Mas- 


brough. 
10,981. Armour for Snips, &c., J. H, Lamprey, 
London. 


10,982. WaTer Heater, B. R. Philli Dublin. 
10,983. Frames of Matrresses, 8. ilkes and 8. H. 
Wilkes, Birm gham. 
— copes Fire Tones, G. Smart and J. 3. 
Par! 


10,985. Foo Sicxais, J. Lorraine, London. 

10,986. MecuanicaL Fioures for the Detivery of 
Goons, J. Maxfield, London. 

10,987. x RecKkonine Apparatus, J. Maxfield, 

ion. 
10,988. go G. Heidmann, E. Hittges, 
. ion. 

10,989. Screw Storrers for Borries, H. Barrett and 
eae Varley, London. 

10,990. Bours, F. Henson, London. 

10,991. Heaps and Lips for Caustic Drums, &c., J. H. 
Plant, Liverpool. 

10,992. Treatment of Cotton Szrp, W. H. Stead, 
Liverpool 

— Borer p saggy e W. M. Simpson.—(Roberts, Simp- 

Nova Scotia.) 

10,994. “Rxrnconso Brack CoLourinc Matrer from 
Peprer-corss, A. Dunderdale, Liverpool. 

— Workixo nag of STEAM Enornes, &c., 

. Procter, Liv 
ry ‘CHEcktNe Tue 1. L. E. Scafe, London. 
10,997. “The Juventte Derpy,” R. McL. Young, 


pton. 

10,998. Pressixnc Bricks, &c., J. 8. Pullan, H. Tuke, 
and R. Lancaster, London. 

10,999. Biastinc CartTripces, J. Boag, Glasgow. 

11, 000. Cure for Burys, C. Schuttyser, London. 

11 "001. Marntarnine Fivurp Circuation for VENTILA- 
Tron, &c., J. a mdon. 

11,002. WasHino and WRiINGING > Macume, D. Hutchins 
and G. Knowling, Kew Bri 

ll, i Reouatine the Suppty of Arr to ResERvorRs, 


, London. 
11,004, ELectricat Proputsion of Tram-cars, M. H. 
Smith, London. 
11,005. Automatic Lupricators, J. Bruun, London. 
11,006. Pumps, R. Haddan.—(A. Mosser and L. Chiari, 
France.) 
11,007. Starrcase Lirt, C. R. Bonne.—(/J. M. Plessner 
and F, Wolters, ee 
11,008, Wire Rorz, H. M. Smith.—(A. &. Hallidie, 
United States. 
11,009. Sewinc Macurves, J. Moss and C. B. Hunt, 
London. 


11,010. Sprixc Rotter Burns, J. Mitchell, London. 

ll ‘O11. ADJUSTABLE PHOTOGRAPHIC Trirop STANDS, 
tt, J. Collins, London. 

11,012. UmBRELLA and SunsHapE Banps, J. Hicks, 
London. 

12th August, 1887. 

11,013. Starntina Tram-cars, &c., T. Charlton, New- 
castle-on-Tyne. 

11,014. Gravitation Raitways, R. Thornton, South 
Shields. 

11,015. SEL¥F-1sKING Writinc InstruMENT, W. H. 
Lucas and W. T. and A. H. Morgan, Kew. 

11,016. Burrox Fasteners, W. W. Tambs, Aston. 

ll, "017. TAKING-UP Motions of Looms for’ Weavixe, J. 
Lee! , Halifax. 

11,018. Automatic Runsina REIN or Bripte and Nose- 
Bao for — P. Lempriere and J. H. Reddan, 


11, Cao Drivine Macuinery, F. Holgate and C. Fox, 
11,020. Wessonawine Macuinery, G. Christie and A. 
Ww. 
ll, _ ‘aevenas or Cases for SMALL ARTICLES, F. 
es, 
11,022, VaLve = Water or other Fiuips, T. Nixon, 
She: field. 
11,023. Pix and Neepie Cass, 8. R. Gold, Glyn-y- 
11,024. Lusricatine On, G. Gourlie.—(T. Beil, Auck- 


land. 
11,025. Ore Separators, J. Coombs, London. 


ll, "026. ConNecTions for Cast Iron Piess, B. R. 
Phillipson, Dublin.—11lth August, 1837. 

11,027. Frost SHoz for Preventinc Horses from 
SLIPPING, R. Lamb, Y 

11,028. AsHEs, Pans, *and Crxver-siIrTers, E. Taylor, 


11,029. Carpinc Macuines, 8. D. Keene, Providence, 
11,080. CompinatTion Bit for Horses, C. MacMahon, 
ion. 
11,031. Preservinc WHOLE Meat Waeat, &c., G. W. 
Charter, London. 
11,082. Petoonari DrawinG InstRuMENT, J. Reid, 
as pe PorTABLE LETTER-COPYING Press, F. Fanta, 


ndon. 
11,034, Automatic Fountain, T. Sutherst, London. 
11,035. Fitters, R. Clayton, don. 

F. Foster, 


1l . INTERNALLY STOPPERED 
mdon. 
11, "lhe Brush for Gixy Saws, R. F. Spangenberg, 
11,038, ‘Wasmixa Macuines, A. J. Boult —(4. Aurich 
11,039. Preventinc the Passace of Winn, &c., 
Benzata Doors, J. and R. W. Kenyon and J. 
ll _, EDICINAL Batus, T. Cooke and W. H. Boyens, 
ndon. 
R. Edwards, Liverpool. 
= 042. Brers or Hearses, J. 
11,048. eeny Woot, 
a 044. Boxes and tet bye B. Waldron, London. 
11,045, Wixpow Fasrenines, A. E. Harris and H. J. 
ui 
use INKSTAND, W. H. Milnes, London. 
7 Covuriines of SHarrs, "Se. of FouR-WHEELED 
ll as. Taumwar Crossines, J. Kincaid and J. E. 
Waller. London. 
11,050. Puriryinc Water, G. E. Stead and T. W. 
London. 
nge. PResERvING Atimentary, &c., SupsTaNces, G. 
==> Tramway Veunicies, O. Ber and F. 
11,053. Cocsarerses Boats, C. Henderson, Glasgow. 
L. J. Albouy, London. 
11,055. SIGNALLING, P ¥. B, Deeriean London. 


and A. Re Renger, Bohemia, 
Barnes, Manchester. 
11,041. LirHoGRapPaic Sto: 
vi 
as J. J. Delmar, F. E. 
icker, and F. How, 
ckock, London. 
een ma J. G. Maythorn and G. 0. Gooday, 
11,049, Coat, Ww. y. Abbott and E. H. Mitchell, ii. 
ern.—{A, Mosser peng ry Chiari, France. 
alton, 
11,054. CommuntcaTiNe Execrricity between 
11,056, Parer, J. L. 
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_——, Toot for Serzinc Fisres, &c., C. Charpentier, 

ndon, 

11,058. Musica. Sprynine Tops, J. 8. Wallace, London. 

11,059. Auromatic Weicnine, &c., Macnungs, H. L. 
Bucknall, London. 

11,060. Avromatic Dettverra Macuines, M. Alex- 
ander-Katz, London. 

11,061. Auromatic Sate Macuines, M. Alexander- 
Katz, London. 

11,062. Auromatic Freep Lusricators, R. Haddan. 
(AL. Lindner, Germany.) 

11,063. Pianorortes, W. A. Bonella, D. 8. and W. 
Witton, and E. H. G. Palmer, London. 


13th August, 1887. 


11,064. Cicarerre or Cigar Hotpir, &c., A. Berkeley, 
London. 

11,065. Boit Fastener for Connectinc Drivine BELTs, 
I. Jackson, Glossop. 

11,066. Jormr Connections of TusULoUs 
Borers, C. C. 8S. Knap, Birmingham. 

11,067. CoNSTRUCTION and Workinc of E.tecrric Rait- 


Stream 


ways, J. M. V. Money-Kent and 8S. Sharp, London. 
eo Parnt Restorers, &c., J. J. Speakman, 
ndon. 


11,069. EnpLess Topoccaninec Suiipe, SLopine Ralt- 
way, and Skatinc Decuine ELevatTep by Power, 
W. H. Duncan, Coalbrookdale. 

11,070. Parapox Borer, A. E. and E. Brayshay, 
London. 

11,071. Trx-RotteR Brake Apparatus for MULEs, 
C. V. Haworth, Manchester. 

11,072. Screw Stocks, E. Engels and B. Wesselinaim, 

anchester. 

11,073. Instruments for Sreerinc Streamers, <c., 
W. Alexander, Liv 

11,074. Ramway Ratts, R. W. Stavers, Newcastle-on- 


ec. 

11,075. Markixe Desicns, &c., on Frames, J. M. 
Landou, London. 

11,076. Surersepixc the use of Paper and Woop for 
Licutinc Fires, H. Eldridge and E. Robottom, 
Loudon. 

11,077. Steam Pumps, J. Murrie, Glasgow. 

11,078. Securine Sueets of Zinc, &c., to Roors, T. R. 
Shelley, Smethwick. 

11,079. Reeutatinc the Tension of Woven Wire and 
other Matrresses, A. L. Bayley, Birmingham. 

11,080. Dryinc Wnueat, &c., after being WasHED, 
B. A. and C. A. Baxter, London. 

11,081. Mecuanism for Priacinc Cop Tuses upon 
SPrInDies, J. B., G., and J. B. Swailes, London. 

11,082. Strap FasTeneR or Buckie, A. Entwistle and 
W. Farnworth, London. 

11,083, CatcuLators, C. Holmstrém, London. 

11,084 Ratmway SicNaLuinc Apparatus, J. P. 
O'Donnell, New Malden. 

11,085. Gas Reovuators, 8. and J. Chandler, London. 

11,086. ApsusTaBLE Brackets for Bepsreaps, &c., 
A. Westwood and W. A. Fenn, London. 

11,087. Gumpinc Horses, W. Kennedy, London. 

11,088. Gac Snarrie Buipies, W. Kennedy, London. 

11,089. WHEEL or Siren Breakwater, G. E. Skliros, 
London. 

11,090. Larues for Currinc Screws, N. K. Cherrill, 
London. 

11,091. Friction Covriixcs GoverNeD by ELEcTRI- 
city, J. 8. Raworth and H. M. Sayers, London. 

11,092. Mr_k Pan, J. Liewellin, London. 

11,093. Pwevmatic Drepcers, W. Clark.—{J. and E. 
Vernaudon, France.) 

11,094. Stone Breakers, J. A. Radley, London. 

11,095. ADJUSTABLE SpaNNERS or Wrencnes, H. H. 
Lake.—(W. £. Tajt, United States.) 

11,096. Drivine Gear for VeLocirepes, P. A. Laurent, 
London. 


15th August, 1887. 


11,007. Burrers for Raiways, &c., W. Parker, 
Sheffield. 

11,098. Suprtyinc Feep-water to Boers, R. W. 
Hewett, Handsworth. 

11,099, T1e-HOLDER or CurP, J. J. Williams, London. 

11,100. Lerrinc-orr Motion of Power Looms, J. 
Murgatroyd, Batley. 

11,101. Seixxrye Wooi, &c, S. B. Barker.—(2Z. Gilt, 
United States.) 

11,102. Fire Extincuisners, A. J. Jarman, London. 

11,103. Frxinc all kinds of Framinc, F. W. Jones, 


= Mactrxes for Drawinc Corks, W. Vaughan, 


irmingham. 

11,105. Turyinc Over Leaves of Music, J. Sample, 
Newcastle-upon-Tyne. 

11,106. CaImNEYLEss Burner, H. Lucas, Birmingham. 

11,107. Cupsoarps for CLorues, D. J. Luard, Paris. 

11,108. Storrer for Mixnerat WaTeR Bort ies, W. H. 
Purchase, Redhill. 

11,109. Preventinc Smoky Curmxeyrs, J. H. Carrett, 
Leeds. 


11,110. Groves, W. Adkins, Birmingham. 

11,111. Lock Nuts for Botts, &c., W. C. Lockwood 
and H. Carlisle, Sheffield. 

11,112. Covptises for Wire-Livep Hose, J. Moseley 
and B. Blundst Manchest 





11,113. Sprxpies, M. Lawton, Birmingham. 
11,114. Licutine Cicars, &c., E. E. Atkins, Birming- 


11,115. Lusricant, W. P. Kelly, London. 

11,116. Trovser Srretcner, D. C. A. Thatcher, 
London. 

11,117. Frost Sxor, R. Lamb, Ossett, R.S.O. 

11,118. Se.r-actinc Wixpow Bund Apparatus, W. H. 
Nisbet and W. W. Virtue, Glasgow. 

11,119. Axes, &c., J. Guest, Birmingham. 

11,120, MatcHes and Pipe Licurers, T. W. Newey, 


irming! 

11,121. Horstrse Hook, B. J. Diplock and L. B. I. 
Hamilton, London. 

11,122. Tyre Writers, G. Royle, Birmingham. 

11,123. Dry CLosets, D. McGregor, J. McArthur, jun., 
and J. Morrison, Glasgow. 

11,124. CycLostyLe Prixtinc Frame, G. F. Metcalfe, 
Leytonstone. 

11,125. TusuLtar Stream Borters, R. Mudgemarchant 
and J. R. Brushett, London. 

11,126.. RecvuLatinc the TempEeRATuRE of ENCLOSED 
Spaces, O. G. Ladelle, London. 

11,127. Teapots, &c., T. Cooke and W. H. Boyens, 
London. 

11,128. Sarety Lamps, J. Foster and J. 8. Caldwell, 
Liverpool. 

11,129. ELecrro-MaGNETic TELEPHONES, H. Collett, 


mdon. 

11,130. Se_¥-FEEDING EyeLettinc Macuixes, J. M., J. 
A. J., and 8. A. Gimson, Leicester. 

11,131. Lock-nuts, F. J. Talbot, Sheffield. 

11,132. era Botts and Fasrenines, F. J. Talbot, 


eld. 
_— Boi.ine Water, &c., during Steep, R. Murrell, 


mdon. 
11,134. Repeatinc Watcues, H. O. Stauffer, London. 
11,135. Desicns in Imitation of Woop-cuts, H. 


Bogaerts, London. 

11,136. LutraTion STEEL Enoravinos, H. Bogaerts, 
London. 

11,137. Gas Motor Enotne, F. W. Crossley and H. P. 
Hold, London. 

11,138. Rattway Covuptinos, G. W. Wilson and O. G. 
Wall, London. 

11,139. Arr-coMPREssERS, R. Joh 

se TooTHED CYLiInveRs, H. le G, 


inch: 





» M g 
Moulton and W. 


a , London. 
= Sream Generators, H. H. Lake.—(W. E. Kelly, 


nited States.) 

11,142. Castinc Meta Bars, H. H. Lake.—(B. Atha, 
United States.) 

11,143. Putiinc Hares from Sxrins, E. Schroeder, 


on. 

11,144. Sarery Vatves, L. 8. Dulac, London. 

11,145. Mnviatore BiruiarD TaBes, &., J. Kostner, 
London. 





11,146. Screen, R. W. Boyd, London. 

11,147. Work Basket, D. Hart, London. 

11,148. Ports for Tramways, sh Kincaid, London. 

11,149. Reriectors, J. and E. Castle, and E. Braith- 
waite, London. 

11,150. Brakes for Venictes, H. H. Lake —(L. Rou- 
raur, Belgium.) 

11,151. Evecrric Arc Lamps, J. L. Wolfgang and F. 
Griinwald, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


364,642. Rots ror Route Rartway Tres, Francois 
X. Georget, St. Louis, Mo.—Filed March 26th, 1886. 
Claim.—{1) A set of rolls for rolling railway ties, 
with passes of the respective shapes shown in the 
accompany drawings, and therein numbered from 1 to 
17. inclusive, substantially as described. (2) The 
herein-described intermediate rolls with passes of the 
respective shapes shown in the accompanying draw- 
ings, and therein numbered from 9 to 14, inclusive, as 
describel. (3) The herein-described finishing rolls 





with passes of the respective shapes shown in the 
accompanying drawings, and therein numbered from 
15 to 17, inclusive, as described. (4) A roll R for roll- 
ing iron, made in sections rr! rl, and having the 
annular chambers 7], as described. (5) The rolls 
R R! R2 RS, in combination, said rolls R2 R? being 
made in sections, and having one or more washers 
rl2 interposed between the sections, as described. 


364,655. Forcina ATTacHMENT FoR Lirt Pumps, 
Jacob Knopp, Beaver, Ohio.—Filed November 11th, 
1886. 

Claim.—A pump attachment consisting of a cylinder 
and an air chamber connected to and supported by an 


intermediate section provided with a discharge nipple, 
and a bracket for attaching it to an ordinary pump, 
substantially as described 


364,655) 


The combination of a 





pump provided with a handle and a discharge spout, 
a detachable forcing attach t secured to the pump 
stock with its piston connected to the pump handle, 
and a detachable fiexible conductor between the pump 
spout and the cylinder of the attach t, substantially 
as described. 


364,664. Preparep SoLpER ror VeNT-HOLES, B. Nor- 
ton, Chicago, JU.—Filed January 14th, 1887. 
————- 1) A disc of solder for —— Ne mmeemaes 
ving a projection or point to register w e vent- 
hole, substantially as specified. (2) A thin sheet disc 
of solder having its central portion depressed to form 


Ee = ai — 
a registering point to fit in the vent-hole for sold 
the same, substantially as specified. (3) A thin disc o 
solder for soldering Soe gem having a central pro- 


jection to register the vent-hole, and a flanged 
fm. substantially as specified. : 


364,673. Be.t-nooK, J. A. Ritz, Franklin, Ohio.—Filed 
December 14th, 1886. 

Claim.—In a belt fastener, the combination, substan- 

tially as hereinbefore set forth, of a plate adapted to 

















conform to the outside of the belt, and having near its 












CK 


two opposite edges rows of short hooked teeth, the 
centre. and bolts, such as 


hooks inclining the 

shown, for clamping the plate to the belt. 

364,687. Pu.pr-peatTinc Enotne, Byron B. Tobie, 
Franklin Falls, N.H.—Filed August 30th, 1886.” 


said tank being composed of side walls 20, but having 
no interior construction, bined with disintegrat 
ing or beating devices consisting of a cutting or grind- 
ing cylinder «a and bed ¢ located at the lower end of 
the tank A and extending horizontally for substan- 
tially the entire length of the tank, substantially as 











and for the purpose described. (2) In a pulp-beating 
machine, an upwardly-extended tank A to contain a 
high column ot pulp, said tank being composed of side 
walls 20, but having no interior construction, and 
having a concaved bottom C, combined with disinte- 
grating or beating devices consisting of a cutting or 
grinding cylinder a and bed ¢ located at the lower end 
of the tank A and extending horizontally for substan- 
tially the entire —_ of the tank, substantially as 
and for the purpose described. 


$64,756. Sarery WarTer-Gavce, A. H. Fowler, Bu/- 
falo, N.Y.—Filed September 16th, 1886, 

Claim.—{1) A self-closing valve set in a guide-way 
inclining from the valve-seat downward and provided 
with an opening, 14, in combination with a shaft set 
in bearings within the valve-case and having a handle, 
27, for operating it, and an arm, 17, the end of which 
projects through the bottom of the valve-chamber 4 
into the opening 14, and is made smaller than the 
opening, whereby the valve may be closed automatic- 
ally by the force of the steam or water, or opened or 
closed by hand, substantially as and for the purposes 


— Wh 
py reb =, f 





described. (2) A gauge for steam boilers, comeing of 
two valves, 12 and 13, set in inclined guide-ways within 
the valve-case and adapted to be open while in their 
normal condition and to be automatically closed by the 
force of the steam or water when the pressure is 
suddenly withdrawn from the front of the valves, sub- 
stantially as specified. (3) The combination of the tube 

8, the cases 1 and 6, to which the tube is secured, the 

inclined guide-ways and valves 12 and 13, and a steam- 

tight-fitting shaft provided with an arm for opening or 
closing the valves by hand, as and for the purposes 
described. 

365,047. Avromatic Brake ror Power Presses, 
J. H. Clapp, Chicago, 1U.—Filed February 11th, 
1887. 

Claim.—(1) An automatic brake for power presses, 
consisting of a rigid disc upon the shaft, a band brake 
surrounding the same, with means to prevent its revo- 
lution therewith, and a lever fulcrumed upon the end 
of said brake, said lever having a friction roller upon 
one end in engagement with a cam formed upon said 
disc, while the other end is in engagement with a link 
connection attached to the opposite end of said brake, 
all combined substantially as and for the purposes set 





forth. (2) The combination, with a power press, of a 
disc rigidly attached to the shaft, a friction e 
applied to its periphery, a lever fulcrumed upon one 
end of said brake and having its short arm engaging 
with a link attached to the other end, and a cam an 

friction roller for actua the long arm of the lever, 
whereby said brake is alternately applied to and 
rel from the disc as the shaft is revolved, sub- 
stantially as and for the — set forth. (3) The 
combination, with the shaft of a pow of the 
cam-grooved disc D, brake E El, with means for pre- 
venting its revolution, lever H H}, ha a friction 
roller engaging with said cam ve, and the hook 
bolt G, substantially as and for the purposes specified. 


365,053. Device ror Repucine THE Enps or TuBes, 
B. 0. Daniels, Springteld, Ohio.—Filed January 28th, 
1887. 


Claim.— In a reducing tool, the combination, with a 
frame and a foll ble box ¢: 
ing rollers, the follower being constructed 
the box in one direction and the movable block in the 
other direction, and a mandril concentrically located 
with to the rollers. In a reducing tool, the 
combination, with a frame having front and rear 
plates, a shank, and a mandril extending from said 
rear p! ont a follower ee mane woh and having 
a shell-like portion exteriorly. interiorly screw- 
ded site di of a box fitted 








Claim.—(1) 1 beating machine, an upwardly 
amass Gak A to oeneain high cdiuan of pulp, 





slidingly within the frame and engaged by the said 





exterior screw threads, and having a fixed recessed 
block carrying reducing rollers which extend into 
said recess, and a recessed block slidingly mounted in 


(365,053 














rollers which extend into 
readed stem which enters 
and is d by it. 


said box, Renton ate 
said recess, and having a 
the shell of the foll 


365,100. Rotiino MILL, HW. Sack, Duisburg, Germany, 
—Filed September 14th, 1886. : 

Claim. -(1) In a mill for rolling beams with double 
flanges, the combination of a pair of horizontal 
rolls A A, each having working faces abc, the end of 
the face c connecting with an outwardly inclined sur. 
face ¢, and the end of the face b connecting with a 
recess d, and the vertical wheels BC, the wheel B 
having a slightly convex periphery C!, with inwardly 








‘inclined surfaces e¢lel, and the wheel C having a 
slightly convex periphery }1, with projections or 
flanges ¢' 1 at each end, arranged to operate in the 
manner and for the purpose substantially as described. 
(2) In a mill for rolling beams with double flanges, the 
combination of a pair of horizontal rolls AA, with 
vertical rolls B and C, the working surfaces of the 
rolls AA terminating at one side in outwardly in- 
clined surfaces ¢, 7 ing the inwardly inclined 
surfaces ¢! ef the whee B, and at the other side con- 
necting with recesses d, to receive the projections or 
flanges d! of the wheel C, substantially as described. 


365,102. Hortzontat Piston, H. See, Philadelphia, 
Pa.—Filed March 19th, 1887. 

Claim.—The combination of a horizontal cylinder, a 
piston adapted to said cylinder, and a shoe adapted to 
the under circumferential portion of said piston and 
applicable thereto and removable therefrom in the 
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direction of the length of the cylinder, substantially 

as and for the purpose set forth. The combination of 

a piston, a removably applied shoe, a follower, packing 
vs pins for o tai 7 ‘= 5 —_ in their 

relative positions, springs for forcing segments 

radially outward, ond pins for maintaining said 
springs in proper circumferential distribution, sub- 
stantially as set forth. 

865,110. Means ror Makino Curvep Pipe, J. A. 
Whitney, Brooklyn, N.Y.—Filed September 25th, 
1886, 

Claim.—In a machine for making curved pipes, 
plumbers’ traps, &c., the combination, with the cylin- 
der A, constructed or provided with two nozzles or 
dies, of means for v: simultaneously and in 
unison the flow of ma’ 1 to opposite sides of each of 
the said nozzles, subtantially as and for the purpose 
herein set forth. In a machine for making curved 
pipes, plumbers’ traps, &c., the combination, with a 
cylinder A constructed or provided with two series of 








nozzles or dies, of means for varying simultaneously 
and in unison the flow of seenenia’ to opposite sides of 
each one of each of the said series of nozzles, substan- 
moe Bi and for the purpose herein set forth. In a 
machine for making curved pipes, plumbers’ traps, 
&c., the combination, with two annular dies, of the 
le or wing F, a lever G, and a cam H, substantially 
for saoking @arvel pipes, pombe tage, ae., the 
or cul pes, plum! F y &e. e 
combination, with two annular dies, of the blade or 
F, a lever G, and a cam H, substantially as and 

for the purpose herein set forth, 
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MODERN MILLING.—ITS BIRTH AND DEVELOP- 
MENT. 


By Gitpert LITTLE, 
IL.—THE FIRST COMPLETE ROLLER PLANT. ~*~ 


Tuat “Necessity is the mother of invention,” is an 
aphorism that is now largely discounted, and “Competi- 
tion is the spur to invention,” is now more widely recog- 
nised and affirmed. ‘To competitive commerce is due that 
stimulus which ne arts and manufactures, and it 
was the imports of superior brands of Hungarian and 
American flours that led to improved milling in the 
United Kingdom. So long as competition is at a stand 
all appears satisfactory, and manufacturers as a class do 
not improve or adopt improvements on principle, but as a 
trade necessity. The ubiquitous little bag of American 
flour, which found its way into every village bakehouse, 
converted the majority of British and Irish millers into 
roller millers, and not the eloquence of the roller-milling 
experts. It was the sheer necessity of the case arising 
from competition that led to the British and Irish mills 
being entirely revolutionised within six years. In 1869, 
when the imports of Hungarian and American flours were 
almost nil, Mr. Buchholz preached the “break” system 
like one crying in the wilderness; but in 1881, when the 
imports of American flour had leaped up to five and a-half 
million sacks per annum, the words of the Simons, the 
Carters, the Childs, and the Throops fell upon willing ears, 
and “all men went out to them.” 
After the efforts of 
1869-72—described in our 
last article—the desire to 


roller milling were understood in Hungary early in this 
century, it was not till 1875 that the Fangeties flours 
attained a world-wide reputation, and it is doing the 
Hungarian milling experts no injustice to state that the 
progress they had bee was only the starting-point from 
which the great development in British roller milling took 
its rise. ‘The success of the Buda-Pesth mills led Mr. 
Henry Simon, of Manchester, to suggest to Messrs. 
McDougall Brothers that a trial might be made in their 
mills in Poland-street, which they agreed to carry out. 
For this purpose a combined roller mill and disc machine 
was ordered from a German maker in 1877 and tested at 
Messrs. McDougall Brothers’ mills. This new machine 
gave fairly satisfactory results, such as seem to have 
induced Mr. Simon to propose and Messrs. McDougall 
Brothers to accept to make a further and more elaborate 
trial of a system of roller milling machinery on a small 
scale, and for this purpose the then newly-invented three- 
high roller mills—Daverio’s patent—with friction reliev- 
ing bearings were used. From the flow sheet of. this, the 
first complete roller mill plant erected in the United 
Kingdom—which, through the courtesy of Mr. Simon, we 
are able to reproduce in Tue EncGineER—it will be seen 
that it consisted of four fluted break roller mills with 


rolls 12in. long by 9in. in diameter. The centrifugal and | 








reel was conveyed to the gravity purifier, and there was 
no other purification in the process. The tailings and 
outsiftings of the reels were caught, as shown, in sacks 
and fed on to the smooth rolls according to the judgment 
of the miller, and the material was ground over and over 
again till finished. This system of “returns” was un- 
doubtedly the weak point in Mr. Simon’s first attempt. 
The complete and most successful mills of the present day 
are those in which no part of the product goes through 
the same smooth rolls twice, but is carried forward and 
reduced on seven or eight different reductions. It is now 
seen that the real value of the smooth reducing rolls lies 
in the fact that they are purifiers at the same time that 
they are reduction machines. When smooth rolls are » 
properly adjusted they reduce that portion of the 
liberated kernel of the wheat which should be reduced, 
and at the same time flatten the germ and do not tritu- 
rate the internal impurities that are scattered throughout 
the semolinas, but leave them larger in size so that they 
can be dressed over the tail of the flour dusting reels, or 
less in specific gravity, which admits of their being 
separated by aspirators. But we are anticipating points 
that will be clear from our flow sheets of the perfected 
systems. 

In a letter to the author dated November 30th, 1886, 


semolina purifier, after a lapse of only nine years, already | Mr. Arthur McDougall writes as follows, “In our little 


look as antiquated beside Mr. Simon’s present su 


perb | experimental mill, erected by Mr. Simon, we obtained a 


machinery as the Rocket or Puffing Billy looks alongside | straight run flour of very good quality, and a little low 





GRACKINC AND CRANULATING PROCESS 


Mr. Webb’s, Worsdell’s, or Johnson’s most recent loco-| grade flour from grinding the poor middlings. We did 








improve had ebbed in owe 
England; but the flow of 
the tide of roller-milling 

had gone on in America [a | 
and Hungary. During 
the next ten years the 
gradual reduction and 
gradual purification sys- 
tem had extended itself 
on the Continent with a 
timidity which the proved 
value of the new process 
did not warrant. In 1880 
Mr. J. H. Carter, Mr. J. 
W. Throop, and Mr. 
Buchholz, organised a 
large party of British and 
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not take out any patent 
flour, as our straight run 
when compared with that 
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Trish millers to visit the ia @ 
mills of Buda-Pesth; y 
but the flimsy-looking i 


machinery and non-auto- 
matic systems did not 
impress the British 
visitors very favourably, 
and one or two of them 
actually built new mills 
on the old millstone sys- 
tem after their return 
from this trip. About 
the time this party were 
examining the improved 
continental mills an ex- 
periment was going on 
at Manchester which was 
destined to demonstrate 
the entire suitability of or 
the roller system for \Y 
British requirements. It Y 
was on the 16th day of \t 
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in 


August, 1878, that the > at ‘/ 
ae s 


first order for a complete 





roller mill plant, without 





the use of millstones, was 





given by Messrs. McDou- 











gall Brothers, of the City 


Mills, 
Mr. Henry Simon, of 
that city. As far back 


as 1820 rollermills, incom- 
bination with millstones, 
had been tried on the 
Continent; and Collier, of Paris, Bolinger, of Venice, 
and Helfenberger, of Switzerland, had designed and 
erected break roller mills. These machines did 
not succeed, and their failure was no doubt due to 
the want of middlings purifiers. The first roller- 
millstone plant on the Continent that could be called a 
success was the Pesth mill, started in 1867, or two years 
before Mr. Stannard’s attempt. The Pesth mill had 210 
pairs of rolls, arranged in five sections. Two of the 
sections were programmed for the production of 
middlings, and the other three assisted by mill- 
stones for the reducing of the middlings. This 
mill long enjoyed a monopoly for the finest grades 
of flour, and in the production of that flour now 
known as “ Patents,” the Hungarian millers undoubtedly 
achieved the first and most prominent success. It was in 
Hungary, too, that the high-grinding system was most 
successful, and it may be interesting to state here the 
peculiar way in which it was brought about. <A large 
number of the mills in Buda-Pesth were run by current- 


wheels; that is, the water wheels stood out in the | 


current, and in that way transmitted the power to the 
mills. It appears that at one time the water got 
extremely low—so low, indeed, that the mills could not 
be operated in the usual way. The wheat could not be 
reduced on the “sudden death” system, and as an 
expedient, the experiment of rebumng the . wheat 


gradually by the millstones was undertaken. The sur- | 
prise of all who witnessed this experiment must have been 
as great as Mr. Muir’s was when he found. the flattened 
germs in his sieve, as the flour was of most excellent 
quality; and this discovery led to roller mills being tried 
in Buda-Pesth long before there were any kind of rolls in 
England or America, While some of. the principles of. 


‘\ | | \ 
Manchester, to \\ Wy \ J 





motive at the Manchester Exhibition, and the improve- 
ments in the present flow sheets followed by Mr. Simon 
are even more marked than are those made in the design 
of his machinery. While it must be understood that this 
first complete roller plant can only be looked at in the 
light of an entirely tentative attempt to adopt the com- 
plete roller process to the requirements of British and 
Irish millers, it is astonishing how well it succeeded in 
this respect. The results on purely English wheats—as 
well as on the most varied mixtures of English and 
foreign—were most surprising, especially at that time ; 
and the author is aware that none of the subsequent, 
more elaborately programmed Simon or any other 
| system mills have been such great commercial successes. 
| This little tentative and purely experimenting plant met 
| the millers’ first aim—it made money. This mill was 
| only semi-automatic, but it afforded very great facilities 
| for gaining experience as to the points and difficulties 
which called for special attention in adapting the roller 
system to British and Irish requirements. From the 
outset it seems to have been Mr. Simon’s aim to gradually 
| improve as experience taught, and the rapid arrival at a 
high state of perfection may be due to his habit of con- 
sidering every point of advance as only the starting-point 
| to still greater progress, and it has been much to the 
advantage of modern milling that its greatest exponent 
| has never believed in finality ; as the industry or indi- 
vidual who acquires this feeling, as Edmund Burke said, 
“ only suggests food for melancholy reflection.” 

A glance. at the “flow-sheet” of the mill will show 
that the “chop”: was spouted to a reel C1, and the 
“break” flour dusted. out, and it passed on to another 
reel ©?, where the fine middlings were dressed, which 
| were ground without purification. The semolita frony, whe 








MR. SIMON'S FLOW SHEET OF THE FIRST COMPLETE ROLLER MILL PLANT. 


made by other firms on 
the millstone system was 
so good that we got a 
good price for it and a 
large percentage, and 
that paid us better than 
a small percentage of 
patents at a higher price. 
The mill would not be 
able to hold its own now 
with the perfected roller 
plants, but at the time it 
was a very great im- 
provement on ordinary 
grinding by millstones. 
After running this small 
plant for about six months 
we were more than con- 
vinced of the suitability 
of the roller system, and 
we introduced similar 
plants in our larger mills 
which continued in work 
five years, when we, 
through yourself, placed 
i the order for the recon- 
\ struction of. our mills to 
' obtain the advantages of 
| the improvements that 
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had been made.” 
Manchester has been the 
nursery-ground of many 
/ | of the great industrial 
upheavals, and it can thus 
also lay claim to the 
honour of being the 
/ fountain-head of success- 
' ful gradual reduction 
F milling, and this first suc- 
/ cess was a fitting prelude 
to the abiding distinction 
which Mr. Simon and 
the Messrs. McDougall 
7! Brothers have attained. 
’ Mr. Simon was peculiarly 
- fortunate in his _ first 
aie clients, as a new depar- 
ture could not have been 
made with greater chances 
of success than under the 
skilful scientific eye of 
Mr. Arthur McDougall. Ima Mr. McDougall we have 
| another proof of the fact that the greatest improvers of 
many industries are not the men nurtured in the particu- 
| lar branch of industry in which they rise to distinction. 
| Mr. Arthur McDougall was brought up amid the mys- 
teries of the chemist’s laboratory, and did not turn his 
attention to milling until he had hit upon a chemical 
discovery which led to the production of the world-famous 
McDougall’s self-raising flour. Free therefore from all 
the old prejudices of the school of millers who had been 
brought up in the pre-scientific days, his mind was open 
to receive conviction, and thus it was that one who was 
not a miller in the sense of having been brought up to 
the trade, had the honour of having the first complete 
roller plant in the United Kingdom. His training as a 
chemist had given him that power of tracing points to 
the root and finding any lurking defect, and it is to the 
scientific and progressive millers like Mr. Mc. McDougall 
that. we owe much of the great advance in scientific 
milling, and not entirely to the energetic experts who 

have added their fectt audi alteram partem. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


China—The Yangtze-Kiang River.—The United States Consul 
at Chinkiang reports :—‘‘I have conversed with Consul-General 
Kennedy. touching an examination of the Upper Yangtze River, 
so as to study the capabilities of that region for the extension of 
trade; and’also with several of the leading American merchants 
of Shanghai, who desire additional markcts and the development 
and promotion of trade in the interior. The Yangtze-Kiang is 
one of the greatest rivers of the world, has its source in Thibet, 
and flows through a fertile country 2000 miles to the sea. On 
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its banks are innumerable cities, towns, and villages, which are 
the outlets to populous regions in the interior. At Chunking, 
a populous city 400 miles above the rapids, merchants are not 
permitted to reside, or to open establishments or warehouses, so 
long as steamers have not access to the port. When steamers 
have succeeded in ascending the river so far, arrangements can 
be made for opening Chuuking to trade. The explanation of 
this is, that just beyond Ichang, which is 360 miles above 
Hankow, the river runs through a series of huge gorges, and 
forms rapids, the possibility of navigating which by foreign- 
built steamers has never been tried. These rapids have been 
passed several times by native boats, and travellers are of opinion 
that they are navigable by small strongly-built steamers. There 
is only one rapid about a mile in length which offers any serious 
obstacle, and it is considered that this can be overcome without 
great difficulty. All the upper river country is described as being 
of great fertility and capacity for trade, and is perhaps the most 
populous portion of China, the province of Kiaug-su having a 
population of 60,000,000.” 

Holland— Acquiring land in Sumatra.—Applications having 
recently been made for information as to the Dutch laws con- 
cerning the purchase of plantations in Summatra by foreigners, 
and whether foreigners can acquire land in Summatra, and 
under what conditions, the following information may be appre- 
ciated. In all that part of the island under the direct adminis- 
tration of the Dutch Government, the Governor-General is 
empowered to grant, on the request of the applicants, waste land 
on an emphyteutic lease for a term not exceeding seventy-five 
years, at an annual quit rent of 114d. per acre. The appli- 
cation must be accompanied by a certificate of measurement of 
the lands selected. Lands granted on an emphyteutic lease are 
subject to a ground tax amounting to } per cent. of its 
estimated value, but no ground tax or quit rent is levied in the 
year in which the land has been acquired, or in the five ensuing 
years. For every working man employed on the establishment 
in the service of the tenant by emphyteusis a capitation tax of 
4s, 2d. a year is payable. None but residents of, or joint stock 
companies, or limited liability commercial corporations, esta- 
blished in the Netherlands or Netherlands India, are admitted 
as tenants by emphyteusis. Ownership in landed property, 
with the privilege of making improvements thereon, can be 
acquired only in small parcels, and when exclusively intended 
for the erection of dwelling houses or industrial establishments. 
In the provinces governed by indigenous or native princes under 
the sovereignty of the Netherlands—Deli, Langkat, Serdang, 
Seak, &c.—belonging to the residency of the east coast of Sum- 
matra, lands for agricultural enterprises are granted by these 
princes. The grants conferred by them, based on a temporary 
cession of the soil against payment of an annual indemnity or 
rental, are subject to the approval of the Indian government, 

Merico—Reailway and tariff.—The extension of the Mexican 
Internationa! Railway, and the revised tariff which came into 
effect on the Ist of July last, show that an opportune moment 
for the commercial exploitation of Mexico is near at hand. The 
International Railway commences at Piedras Negras, on the 
Rio Grande, will connect with the Mexican Central at Laredo, 
300 miles distant, and ultimately terminate at one of the Gulf 
or Pacific coast ports of Mexico. It passes through a section of 
country in the past having but limited commercial relations with 
the outside world, and in which transportation was expensive 
and slow. An American consul writes, “The general character of 
this country is favourable to the development of an extensive 
and lucrative commerce. The line passes through the celebrated 
Laguna valley, one of the most productive in Mexico. Its soil 
is peculiarly suited for the successful cultivation of cotton, being 
bountifully supplied with water by a natural system of seepage. 
Irrigation is unnecessary, and the absence of deteriorating 
influences enables the planter to harvest his entire crop abso- 
lutely free from discoloration or stain. In this district, with 
the primitive means of cultivation, the average yield of cotton 
per acre is 60 per cent. over that in the United States; while 
the cost of production if from 3d. to 1}d. per Ib. lower, and the 
Mexican planter is protected from competition by a duty of 3d. 
per Ib. on all foreign-grown cotton. Under the operation of 
the revised tariff, duties are so largely reduced that many articles 
of American manufacture will be brought within the reach of 
the poorer classes, thus creating a demand. The cheapening 
and increasing facilities for transportation is helping to break 
down the barriers to a complete and full establishment of trade 
relations on a lasting and sure basis. Spasmodic efforts in this 
direction will not accomplish any permanent good. The Ameri- 
can merchant must realise that earnest and persistent action is 
necessary, and the most efficacious method to be adopted is that 
of sending active, earnest, and intelligent representatives to 
the Mexican market. In the large area now opening, the 
American should take the initiative; for some time to come he 
would not be brought into sharp competition with the merchants 
of the old world, whose unwearied vigilance has been rewarded 
by such rich harvests in the older and better settled parts of 
Mexico.” 

Russia—Use of petroleum fuel.—The great success in the use 
of petroleum residual fuel in the locomotives of the Grazi- 
Tsaritzin Railway has been followed by its adoption on several 
other lines, after adapting several locomotives to its use, so as 
to test it in comparison with other methods. The Grazi- 
Tsaritzin Railway uses for all its locomotives (143) stationary 
boilers (50), and in the shops, petroleum residuum. The follow- 
ing are the results from the use of petroleum residuum fuel in 
two types of locomotives used upon this railway in 1885, com- 
pared with results from the use of coal in 1882. The annual 
average result shows that by weight 1 lb. of petroleum was equal 
in effect to 1°78 Ib. of coal :— 

6-Wheeled 8-Wheeled 


Engines. Engines. 
Average consumption of coal per mile, 1882 57 251b. .. $1°43Ib. 
on i troleum ,, 1885 3223Ib. .. 46°63Ib. 
Saved on petroleum against coal in weight, 
Pt > w-. i665 on. os. sb ss =” 43°70 43°68 
Unproductive run of locomotives : 
With coal in 1882, per cent. of aggregate 35°25 15 85 
With petroleum in 1885 - _ 36°08 15°97 
Average cost per mile : 
With coal .. ne” Be Tid, 11M. 
With petroleum .. .. .. .. 2. «» 4d. 6}d. 
Saved on petreleum against cost on coal, 
PE he. ps as Les: bs oS "ee tes 42°35 43°13 
Average yearly cost per ton : 
eS £1 6s. 3d. 
Of petroleum .. £1 6s. 4d. 


With such a considerable run as is made by the locomotives 
upon the Griazi-Tsaritzin Railway, the gross annual saving to 
the company from the use of petroleum residuum fuel in loco- 
motives and stationary boilers, and from indirect saving in 
repairs, will be about £41,666. The comparative cost of running 
1000 car axles per mile given below, from the official reports of 
the Griazi-Tsaritzin Railway, points to the great signification of 
petroleum fuel for railway pu . The cost of running 1000 
car axles per mile was in 1881, 18s. 5d.; in 1882, 17s. 2d.; in 
1883, 16s. 9d.; in 1884, 11s. 64d.; in 1885, 10s.; with coal, in 
1882, 18s. 5d., and with petroleum residuum in 1885, 10s., or a 





saving of 46°7 per cent. Technical agents were sent from America 
and Italy to Borisoglebsk to study the system of petroleum 
burning, and it is now in use in America, Burmah, India, Italy, 
and several other countries, and even for torpedoes. Petroleum 
fuel has a great advantage over coal in those localities where coal 
is expensive and a cheap and sufficient supply of residuum is 
obtainable ; but the price quoted for coal, £1 6s. 3d. per ton, is 
exceedingly high, and cannot be taken to compare the actual 
value of the two articles outside of Russia. The difference in 
the two articles of fuel residuum, 1°00, and coal 1°78, is much 
smaller than has heretofore been shown. That there is a doubt 
in the minds of those most competent to judge, even in Russia, 
as to the permanency of the present advantage of petroleum fuel 
over coal, even for use in the countries nearest the base of petro- 
leum supply, will be seen by an extract from a speech delivered 
on 3lst May last, before the Baku Technological Society, by 
Professor Mendelief, a leading Russian scientist, sent by the 
Russian Government last year to Baku to study the petroleum 
industry, and who is an enthusiast regarding it:—“ The sale for 
petroleum residuum is definite ; it will have the same sale in the 
future ; but the country cannot base its manufactures on petro- 
leum fuel, which is unknown and unguaranteed, while coal is 
known and guaranteed. At the present moment petroleum 
residuum is overthrowing coal, because of a lack of adequate 
transportation facilities from the Don coal-fields to the Volga 
country, from whence it would thrust itself to the manufacturing 
centres—the governments of Moscow and Vladimir. In the 
decision of the question of constructing the Eastern Don Railway, 
coal will prevail. In the interest of the fuel supply of the empire,* 
it would be safest to increase it with coal. Killing the coal on 
the Volga now, petroleum products themselves will be killed and 
it is to be hoped that to such a demand for petroleum a limit 
will be put.” The present limited transportation facilities 
from Baku to the Black Sea make thoughts of petroleum dis- 
placing coal for fuel, even for steamers in the Black Sea, impos- 
sible. English coal can be bought at Batoum, including duty 
of 6s. per ton, for 27s. a ton, while a supply of petroleum 
residuum can only be had by shipping it from Baku in barrels, 
at a cost of nearly twice the price of coal for freight only. 
Petroleum residuum, to displace coal in the Mediterranean trade, 
would have to be delivered at Constantinople and Malta, because 
if it were even given away at Batoum it would hardly be a suffi- 
cient inducement for vessels to spend the six or seven days 
necessary to run from Constantinople to Batoum for fuel. Taking 
the present minimum cost of the article at Baku at 2s. 11. free 
on board, the rate of freight in bulk from Baku to Batoum, with 
the expense of pumping into tanks and vessels, at 20s. 7d. a ton 
—which is also the minimum—admitting railway capacity to be 
unlimited and the sea freight the same as that c 

steamers to Odessa—a shorter run—11s. 8d. per ton, theactual cost 
of petroleum residuum at Constantinople will be 35s. 2d. per ton, 
to which not less than 10 per cent. must be added for profit and 
and expenses there, and we have 38s. 9d. as a fair selling price, 
against English coal at 20s. 10d. and 21s. 1ld. per ton. As 
Malta is five or six days farther than Constantinople, and 
English coal worth about 16s. 8d. or 17s. 9d. a ton there, de- 
livering petroleum residuum there is wholly out of the question. 
The great and only inducement for shipowners to abandon 
the use of a known and tried fuel, the supply of which is 
assured, and to alter their steamers so as to burn a new fuel, 
the supply of which is exceedingly uncertain, and the expense of 
which, even under the most favourable crcumstances that can at 
present exist, must be greater than coal, is that a pipe line from 
Baku to Batoum will soon be constructed, refineries erected on 
the Black Sea coast, and petroleum residuum will be given away 
in sufficient quantities to supply the world. The following 
extracts from the concession for the construction of the pipe 
line referred to, explain the slowness of capitalists in taking the 
matter up. Allthe machinery, materials, and pipes for the line 
must be manufactured in Russia, and from Russian material. 
The Government will exercise the most strict control of the 
line, to see that no one having an interest in it has any other 
direct or indirect interest in producing, refining, or trading in 
petroleum products, which is strictly forbidden. The minimum 
charge for transportation from the wells to the Black Sea is 
about 1s. 74d. per barrel of 42 gallons, a distance of 560 miles, 
against a charge of 1s. 104d. per barrel in America for 300 miles ; 
the whole of the line is to become the property of the Govern- 
ment at the expiration of seventy-five years. There is also a 
small Government tax to be paid by the Company owning the 
line, equal to the present value of the crude oil at the wells. 
At present there are not more than half-a-dozen small steamers 
in the Black Sea using petroleum fuel; they run between 
Russian Black Sea ports, and have been getting their petroleum 
residuum at Novorossisk, at a cost of about 23s. 10d. per ton. 
It costs the sellers fully ten times that amount. A small 
trading vessel, fitted to carry petroleum residuum in bulk from 
Novorossisk to Odessa, took one cargo to Odessa, which, from 
the fact that this vessel is now loading at Batoum, and will be 
more than thirty days getting a cargo of 300 tons, at a cost of 
probably not less than £2 10s. a ton—sales were made of small 
quantities at that price, but not for fuel, last month—it is fair 
to presume that the supply at Novorossisk is either exhausted 
or that the product was not satisfactory. Another significant 
fact is that the Russian Steamship Company, the most energetic, 
enterprising, and best managed corporation of Russia, owning 
the greatest number of steamers in the Black Sea trade, has 
never seen fit to change from coal to petroleum fuel. These are 
indisputable facts, and the inference is only reasonable that if it 
is dependent upon the supply from Russia, petroleum is indeed 
a fuel of the very distant future. ; 

Russia—Iron industries of the South.—The Briansk Society’s 
Smelting Works, situate at a distance of four miles from Ekater- 
inoslav, were opened on the 10th May last. In consequence of 
the establishment of this new foundry, Russian and foreign 
capitalists prupose to open several other works, in the hope that 
the home mineral industry may be finally established on a firm 
footing. Cast iron will be produced from minerals found on the 
spot, and by the aid of combustibles found in the locality in 
more than sufficient quantities. At the present time cast iron 
is produced from foreign combustibles and minerals. The 
mineral wealth of South Russia is inexhaustible, and the quality 
is sufficiently good to produce iron and steel equal to the best 
European. The coal deposits are connected with the iron mines 
by a railway, and the Catherine Railway is especially adapted for 
transporting coal and ironware. Coke also is produced in large 
quantities, the Don basin having for fifteen years supplied the 
largest works of the interior and those of Moscow. The Novoe 
Vremyra says that the course entered upon will Jead to a regular 
and systematic working of the riches of South Russia, and 
develope the economic forces of the country. 

Switzerland—Utilising the Rhine fall.—An application, backed 
by large capital, has recently been made for a concession to 
utilise for the manufacture of aluminium the water power ot 
the largest cataract in Europe, the Falls of the Rhine at Schaff- 


‘Ryssjqn apthracite coal, which was used upon the Grazi-Tsaritzin 
Rairwey, is sé 


4 te bé much inferior for making steam to English coal. 








hausen. The applicants, Messrs. J. G. Nehers, Sons, and Co., 
ironworkers, at Schaffhausen, ask for the privilege of construct- 
ing a dam from the Laufen Mill to the railroad bridges, a length 
sufficient to furnish them with a volume of water amounting to 
98 cubic yards per second, They purpose to establish works for 
the manufacture of aluminium, at first furnishing employment 
to 500 workmen, and later on to 1000. They estimate the 
water power requisite to carry on their works at the equivalent 
of 1500-horse power, and submit with their application the 
necessary drawings, maps, and plans. A joint stock company, 
with a capital of £480,000, is prepared to conduct the enterprise, 
and they offer all reasonable guarantees against any defacement 
or marring of the natural beauties of the Falls. About twenty- 
five miles below the point where it issues from the Lake of 
Constance, the Rhine, with a width of 350ft. and an average 
depth of 21ft., plunges over a barrier of rocks varying in height 
from 45ft. on the right bank to about 60ft. on the left. In- 
cluding the rapids, the total fall within a distance of a little 
over a third of a mile, is estimated at 150ft. The volume of 
water passing over the Falls per second varies from a minimum 
of 151 cubic yards in February to a maximum of 657 cubic yards 
in July, when in consequence of the melting of the snows in the 
mountains, and the rise in all the tributary brooks and streams, 
the Rhine reaches its highest point. From observations carried on 
between the years 1817 and 1876,a period of sixty years, the Rhine 
at Schaffhausen reached its lowest depth, 20ft. 74in., in 1858, 
and that measurement is taken as the nominal one in determin- 
ing the volume of water. There is a noticeable variation in the 
results obtained from calculations based on that measurement. 
Upon which of these the most dependence may be placed is un- 
certain, but it will not be much out of the way to say that the 
lowest volume of water recorded during the last seventy years 
as passing over the Rhine Fall at Schaffhausen is not less than 
91°6 cubic yards per second. The minimum for the last twenty 
years has been 215°2 cubic yards per second ; the maximum for 
the last thirty-four years has been 657 cubic yards per second. 
It is upon these results that the application for the use of the 
water-power is based. Owing to the opposition of the hotel- 
keepers the cantonal government of Zurich, to whom of right the 
application is referred, has refused it. The petitioners are 
making another attempt, alleging that their project involves no 
injury to the beauty of the Falls, and offering to furnish any 
reasonable guarantee to that effect. Here the matter at present 
stands, It is a question of the esthetic versus the practical. 
The project seems a most advantageous one and feasible one, 
and the objections against it do not appear well-grounded. The 
Neue Ziiricher Zeitung, in a article which presents the case in a 
practical and sensible light, says:—‘‘ What we need are new in- 
dustries which show a prospect of thriving, and of furnishing 
employment to thousands who must otherwise emigrate. The 
new cheap process for manufacturing aluminium can only be 
carried on where enormous water power is available. The 
auxiliary use of steam would be too expensive, even were 
the engines stationed over coal magazines. The prosecution 
of the aluminium industry is, as a first condition, dependent 
upon great water power, and therefore Switzerland, whose in- 
dustries in other respects are lacking in favourable conditions 
and natural advantages over her competitors, possesses in the 
present instance an advantage of which she should avail 
herself in due season. Wherever the manufacture of aluminium 
in large quantities meets with success, there the kindred indus- 
tries for working it will in all probability settle, for the reason 
that in such case a still further advantage would ensue, an ad- 
vantage offered by no other branch of Swiss industry. Our 
machine industries complain of high freights, for iron is indeed 
heavy; but in the industries allied with the manufacture of 
aluminium, the question of freights would assume a minor im- 
portance, as aluminium is of such light weight. When a chance 
is offered us of perhaps twenty thousand men finding work in 
Switzerland within the next fifteen or twenty years through 
the introduction of the manufacture of aluminium, we may 
console ourselves for the loss of a little water from the Falls of 
the Rhine.” 








IMPROVEMENTS IN CALAIs Harsour.—The old port of Calais 
consists of a long, shallow, outer harbour, fame by means ofa 
lock gate with a floating basin, five acres in extent. The new 
harbour was commenced in 1875, when a law was passed decreeing 
the demolition of the Calais fortifications, upon the site of which a 
large portion of the port is built, but very little progress was made 
until about six years ago, The works of this new harbour comprise 
a tidal harbour (avant-port) 15 acres in extent, with 890 yards of 
quay wall, of which about 850 are to be applied to the service of 
the mail and passenger steamers; and it is here that the new 
passenger station, with custom-house, waiting and refreshment- 
rooms, &c., is to be erected, the remainder of the quay being 
reserved for the accommodation of the regular lines of goods 
steamers. A depth of 30ft. at high water, neap tides, and 13ft. 
at low water is to be maintained both here and throughout the 
whole of the entrance channel, which is also being widened from 
its present narrow limits of 111to140 yards, The Channel steamers 
will thus be able to enter the harbour at a!] states of wind and tide 
without the least difficulty. From the outer port two locks, side 
by side, each 426ft. long, and divided by gates into several 
shorter sections, lead to a larger basin forming a floating dock the 
superficial area of which is 27 acres, having a minimum depth of 
25ft., and surrounded by nearly 2000 yards of perpendicular 
quay walls. At the further end of this basin a graving lock, 70ft. 
by 340ft., has been built, and provisidn is made for the erection of 
two others, should they be required. This floating dock communi- 
cates with the canal system of the interior of the country, with 
gates to admit barges from the Canal de Marck, which leads round 
the outside of the town. A principal feature of the new works is a 
second and larger sluice basin on the northern side of the harbour, 
250 acres in extent, which has been constructed on land mainly 
reclaimed from the sea. It is connected with the entrance of the 
harbour by five gates, each 20ft. wide, through which water is 
admitted whilst the tide is rising. The principal station of the 
Northern of France Railway is to be transferred from its present 

ition on the north to the opposite, due south, of the town of 

lais, where ample space is available for increasing its present 
confined area, and this new station will be connected with the 
above-mentioned station in the tidal harbour by lines and rails 
encircling the town and the new port, running on both sides, first 
of the canal and then of the floating dock and of the outer tidal 
harbour, with additional rails upon the quays for movable cranes 
to run on, worked by hydraulic power; and, again, other lines of 
rail running through the warehouses which are to be erected 
alongside of the quays of the floating dock. In the place of the 
old nag? erent rae of aka | has been — al <orer| sy 
town, following the direction of, and strategically su ry, 
the dunal, coal enttéding the goya suburb of Bt Plerre, with 
batteries and some detached forts at distant intervals, The 
expenditure on these and subsidiary works up to the present time 
has been about £1,050,000, and it is estimated that a furthersum of 
about £320,000 will be required in order to complete the whole of 
the works projected. When the loop-line is completed which is 
now in course of construction for uniting the Calais line to that 
from Boulogne to Amiens without entering Boulogne, itis believed 
that the journey from London to Paris, vié Calais, will be per- 
formed in less than eight hours. 
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RAILWAY MATTERS. 


Ay electric tramway is being built between Bilbao and 
Santurce. ’ 

Asovut half-past four o’clock on Tuesday morning a 
London and North-Western goods train from Rugby, on entering 
the Great Eastern Station at Peterborough, missed the points and 
dashed into one of the iron pillars supporting the roof. The 
pillar was broken, and a portion of the roof, about 60ft. by 40ft., 
fell, breaking down the telegraph wires and doing other damage in 
its descent. 

A pripGE on the Vandalia line over White River, Ind., 
behaved very creditably under a derailed train, The American 
Engineering News says:—‘‘In some unexplained way a guard-rail 
became loosened and turned upward, so that it pierced the tender 
and derailed it with ten loaded cars behind it. Several tension and 
compression members were badly bent, but the guard-rails restrained 
the derailed wheels and the bridge managed to hold together.” 


In recognition of the action of Linfield, the ganger 
who, passing through the Betchworth tunnel just before the falling 
in of the roof and narrowly escaping being entombed, promptly 
ran forward and stopped the Portsmouth express, the directors of 
the London, Brighton, and South Coast Railway have voted the 
man an honorarium of £10, It is understood that some months 
will elapse before the Portsmouth direct line can again be opened for 
through traffic, as the obstruction is a very serious one, and the 
landslip will probably involve the necessity of a thorough over- 
hauling of the tunnel. 


Durixe July the quantity of coal brought into London 
by rail and canal was 490,199 tons, against 565,904 tons in the 
corresponding month of the previous year. The quantities carried 
by the various companies were :—London and North-Western, 
108,559 tons—decrease, 14,305 tons; Great Northern, 72,063 tons 
—decrease, 29,179 tons; Great Western, 87,406 tons—decrease, 
2820 tons; Midland, 154,444 tons—decrease, 21,994 tons; Great 
Eastern, 78,421 tons—decrease, 6623 tons; other companies, 9301 
tous —decrease, 783 tons ; South-Eastern, 1870 tons; Grand June- 
tion Canal, 899 tons. The total on the seven months is, however, 
4,117,839 tons—an increase of 8264 tons. On the other hand, the 
quantity of coal brought into the Port of London by sea was 
2,578,306, being a decrease of 15,000 tons for the seven months, 

Just before the recent terrible catastrophe on the 
Toledo, and Western Railway, the American Kugincering News 
printed an article generally in praise of wood trestles. In another 

vart of the same issue it printed the following :—‘‘ It will perhaps 

hard! y need saying that the editorial in the next page on ‘Wooden 
T pestes was written before the late disaster on the Toledo, 
Peoria, and Warsaw Railway occurred. Terrible a commentary as 
that appears to be on the use of wooden structures to a superficial 
observer, we have not one word to take back or to modify in 
respect to it. In proportion to their number, accidents from iron 
structures have been vastly more numerous and more fatal, and 
the same is true in substance of small masonry structures, whose 
greater liability to wash-out is a serious matter. The extra heavy 
strain, the extra heavy load, the time of night, extra dry weather, 
the smallness of the structure, and the fact that the train was a 
special, probably interfering with the usual routine of inspection, 
have combined to make a terrible disaster, as must need be with 
human appliances at times, but it does not alter the main fact.” 
After this second “‘terrible commentary,” the Hugincering News 
will probably recommend good iron or stone. 


Tuey are beginning at last to find out in the United 
States that there is something in the English locomotive. The 
Railroad Gazette says:—‘‘The Hinckley Locomotive Works, of 
Boston, are building an express locomotive with a single pair of 
driving wheels, This engine is built to the order of a Boston syn- 
dicate, and is intended to run the fast express, the Flying Yankee, 
on the Boston and Maine. The engine will not be completed until 
September Ist. It is understood to embody many new features, 
and considerable interest will be felt in its performance. Any diffi- 
culty from slipping can probably be overcome by the use of the 
sand blast now successfully used on many English roads and under- 
going trial on the Chicago, Burlington, and Quincy. The sand 
being thrown on the rail by a jet of compressed air, cannot be blown 
off before the wheel reaches it. Experience in England goes to 
prove that the success of engines with a single pair of drivers 
depends entirely upon the character of the sand supplied. If dry 
and delivered fairly on the rail close to the driving wheel tread, no 
time is lost from slipping, even where the tractive power of the 
engine is 941b. per pound pressure on the pistons.” The blast is 
an improvement, but express single engines manage to get on with- 
out it, and without slipping too. 


Tue recent accidents to children on steam tramways 
at Birmingham, which have this week been added to by the 
death of an adult on the steam line at Darlaston, our Birming- 
ham correspondent writes, are causing an increased demand to 
be made by the public for life-saving appliances to be attached to 
the engines. At present the Public Works Committee of Birming- 
ham, although they have inspected several different apparatus, seem 
totally unable to made any practical suggestion to the companies. 
On the lines of the South Staffordshire Steam Tramway Com- 
pany a life-protector is in use on some of the engines. To this 
invention, which I have before mentioned, some further reference 
may be permitted. It is the invention of Mr. Joseph Smith, the 
chairman of the Birmingham and Central Tramways Company, 
and consists of an iron guard, shaped to the engine, and carried 
in a projecting form some 2in, from the permanent way. By 
means of compression springs, the guard, on coming in contact 
with an obstacle, closes to the ground, thus preventing the engine 
mounting the obstacle. A great improvement has recently been 
made by connecting a lever on the foot-plate of the engine with 
the protector, thus enabling the driver, on perceiving a child or 
other obstacle, to apply the lever with his foot, whilst at the same 
time he can with his hands reverse the engine and apply the 
brakes, Forcibly compressed to the permanent way by means of 
this lever, it appears next to impossible for anything to get under 
the engine. 


In a report on the accident that occurred on the 16th 
May, between Buckpool and Port Gordon stations, on the Great 
North of Scotland Railway, when the 10.10 a.m. down express ran 
off the rails, while travelling at a speed of about forty miles an 
hour, Colonel F. H. Rich says: ‘‘This accident, which might have 
been attended with most serious consequences, was caused by the 
express leaving the railway at a place where the rails were bent 
and pushed out of their proper position i the expansion of the 
metals. This appears to have been caused by the heat of the sun. 
The permanent way was only about a year old, and as there were 
sufficient spaces at the rail joints, to allow the rails to expand, I 
can only attribute the buckling or bending of the rails to the 
excessive tightness of Ibbotson’s patent fish bolts, which prevented 
the rails from extending between the fish-plates, for which purpose 
the spaces are left between the rail joints. The railway, adjacent 
to where the accident happened, was very deficient in ballast. It 
has been well ballasted since the accident at the place where it 
occurred, I attribute the accident in some measure to the deficiency 
of ballast, which allowed the full force of the sun to affect the rails 
and chairs. There was no ballast to fix and weight the sleepers and 
prevent them from lifting or slewing. Rail joints may be so tight 
as to prevent the proper expansion and contraction of the rails, and 
judging from the evidence and experience on this subject on the 
Great North of Scotland Railway, I question whether the fish bolts 
and nuts used on that railway can be considered safe. The com- 
pony s servants who were in charge of the train acted well, and the 

estinghouse brake appears to have done good service in bringing 
the train quickly to a stand with all the vebicles except the second 
coach in fairly good consecutive order.” 





NOTES AND MEMORANDA. 


THE six healthiest places in England last week were 
Derby, Norwich, Halifax, Leicester, Nottingham, and London. 


Tue deaths registered in twenty-eight great towns of 
England and Wales for the week ending August 20th corresponded 
to an annual rate of 23°3 per 1000 of their aggregate population, 
which is estimated at 9,245,099 persons in the middle of this year. 


Crystats from Leclanché cells have been described b 
Herr H. Thoms (Pharm. Zeit.) Rhombic crystals of the formula 
ZnCl,,2NH; were found, ‘They are insoluble in water, but on boil- 
ing, ammonia is evolved. They can be obtained by dissolving 
freshly precipitated zinc hydroxide in a solution of ammonium 
chloride and evaporating till the solution commences to crystallise. 


In London last week 2465 births and 1713 deaths were 
registered. Allowance being made for increase of population, the 
births were 342 below, while the deaths exceeded by 117 the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 
21 —. 23°3 in the two preceding weeks, declined again last week 
to 21°2, 

Ir is announced in the Berichte der Deut. Chem. Ges., by 
Dr. Theodor Curtius, that he has succeeded in preparing the long- 
sought-for hydride of nitrogen, (NH.)o. amidogen, diamide, or 
hydrazine, as it is variously termed. This remarkable body, which 
has hitherto baffled all attempts at isolation, is now shown to be a 
gas, perfectly stable up to a very high temperature, of a uliar 
odour, differing from that of ammonia, exceedingly soluble in 
water, and of basic properties. 


A TEMPERATURE of 570 deg. will produce a dark blue 
colour on polished steel, and 590 deg. a pale blue. Oil or grease of 
any kind will answer for drawing the temper of cutlery. The 
temper for lancets is obtained at 430 deg. Fah., axes at 500 deg., 
swords and watch springs at 530 deg., small saws at 570 deg., and 
large saws at 590 deg. Copper coloured spots are not produced by 
oo pap but they may be obtained on the polished surface of 
steel by immersing the article in a solution of sulphate of copper. 


A Liquip invented by M. Raoul Pictet, for use as a 
disinfectant, answers well as a freezing mixture for hardening 
microscopic specimens. Sulphur dioxide and carbon dioxide, 
having been mixed and cooled, are compressed until they are liquid, 
and stored in syphons. When liberated, they rapidly evaporate, 
with great reduction of temperature. By this means mercury may 
be frozen, and animal or vegetable tissues rendered solid in a few 
seconds. It is as easily managed and more effective than ether, 
the odour being the principal objection. 


A PAPER on the calorific conductibility of bismuth in a 
magnetic field was read at a recent meeting of the Paris Academy 
of Sciences by M. A. Righi. The considerable increase of electric 
resistance, and the intense rotation of the equipotential lines— 
Hall’s phenomenon—which occur when bismuth is introduced into 
the magnetic field, naturally led to the inference that a decrease 
of calorific conductibility and a rotation of the isothermal lines 
should take place under the same conditions. The author has now 
completed an extensive series of experiments, which completely 
confirm this supposition. 


MEasUREMENTS have lately been made by Messrs. A. 
von Ettingshausen and W. Nernst, upon the Hall effect manifested 
in different metals. They have found, Nature says, that tellurium 
far surpasses bismuth in its power, hence they think that the hall 
effect is connected with the thermo-electric properties of the 
metals. The effect is least in tin. Taking this as unity, the effects 
in other metals are relatively as follows: platinum, 6; copper, 13; 
gold, 28; silver, 21; palladium, 29; cobalt, 115; iron 285; nickel, 
605; carbon, 4400; antimony, 4800; bismuth, 252,500; tellurium, 
13,250,000. The sign of the effect is positive in the case of cobalt, 
iron, steel, antimony, and tellurium, also lead, zinc, and cadmium. 
It is negative in all the others. 


Ir is difficult to find a simple method of soldering cast 
iron, because cast iron has but a slight affinity for tin solder. The 
Scientific American, quoting Der Metallarbeiter, says the soldering 
can be made much easier by first cleaning the faces of the broken 

rts from all impurity, which is not necessary when the fracture 
1s of recent occurrence and the broken parts are perfectly clean on 
their faces. With a brass wire scrubbing brush the faces of the 
fracture are continually scrubbed until they finally appear perfectly 
yellow, thus in a certain sense being “dry plated” with brass; the 
rough cast iron rubs off brass from the fine wires very quickly. 
The brazed surfaces are tinned just as brass is tinned, and then 
with no greater difficulty the parts can be soldered together. 


Tue explorers sent out by Gov. Torres report that there | 
is an active volcano fourteen miles south-east of Bavispe, in the 
Sierra Madre Mountains. An American contemporary says :—‘‘ The 
party could not approach nearer than four miles, The crater is 
pouring forth an immense volume of smoke, fire, lava, and boiling 
water. Issuing from the side of the mountain the lava in vast 
waves is slowly pouring into the canyons, which are being filled up. 
Boiling water has destroyed all vegetation in the valleys. Boulders 
weighing tons are hurled down from the crater. The noise is 
terrific. The party had great difficulty in approaching within four 
miles of the mountain because of great chasms made by earthquake. 
All roads and trails are totally wiped out. Not a bird or any living 
thing could be seen within ten miles of the volcano. The town of 
Bavispe is a complete ruin, The people are living in tents on the 
high plains. 


Tue American papers are still hammering at the ques- 
tion of power used in milling. Power and Transmission now says: 
—‘*It ought to take about 40 horse to make 100 barrels of flour 
per twenty-four hours. This, if steam is used, will require the 
evaporation of from 25lb. to 40 lb. of water per hour per horse 
power; orfrom 1000 1b. to 16001b. of water per hour; say 24,0001b. 
to 38,400 lb. of water for the 100 barrels of flour. This will be from 
240 lb. to 3841b. of water per barrel of flour. The boiler will require 
from } lb. to 7, lb. of coal per lb. of water; so that if the water 
required is only 240 1b. per barrel of flour, the coal required may 
range from 24]b. up to 48Ib. per barrel of flour. If 3841b. of 
water are required per barrel of flour, then the coal required 
may run from 38°41b. per barrel, up to 76°8. So you have the 
extreme of 241b. and 76°81b. of coal; the maximum being about 
three times the minimum. The coal will run from 2°50 dols. to 
5 dols, per gross ton, which is from 0°1116 to 0°2232 cent per Ib. ; 
so we have a further range of cost, of from 24 x 01116, equal to 
2°68, to 76 8 x 0°2232, equal to 17°141 cents per barrel.” 


Ir has been found by Mr. Wright that the electro-motive 
foree—0°538 volt—of zinc-aluminium cells—zine in zinc sulphate, 
aluminium in potash alum—is opposite in direction to that calcu- 
lated from the thermal data—0°938 volt; so also for other alu- 
minium cells. Mr. A. P. Laurie attributes these contradictory 
results to the well-known property of aluminium in contact with air 
or water of becoming coated with oxide; and states that the 
abnormal electro-motive foree—measured by an electrometer—is 
reduced to 0°14 volt on cleaning the aluminium with sand-paper. 
When the aluminium plate is amalgamated, the electro-motive 
force becomes normal, and equal to 0°46 volt, and the plate is 
speedily covered with a growth of oxide. Two aluminium 
wires, one cleaned the other amalgamated, placed in a solution of 
aluminium sulphate, give an electro-motive force = 1°08 volts. 
Wright in reality measured the electro-motive force between alu- 
minium oxide on an aluminium plate and zinc; and the value 
obtained was probably due to the heat of formation of zinc sulphate 
oan of aluminium sulphate + that of aluminium oxide -that 
of water. 








MISCELLANEA. 


Wext May there will be an exhibition of the work of 
Berlin apprentices in all the principal industries and of the pupils 
of the various technical and trade schools of Berlin. 


TuE silicium bronze of the Phosphor Bronze Company 
is now being successfully used for the spokes of ‘‘cycle” wheels, 
one of the objects being to avoid breakage and the effects of the 
corrosion which attends steel wire spokes. 


Ow the day of the recent visit of the Institution of 
Mechanical Engineers to the Forth Bridge some exceptionally fine 
hotographic views of the bridge and of the Forth were taken by Mr. 
hilip Philips, of the Forth Bridge Works, from whom they are 
obtainable. 


Tue fourth examination of candidates for the offices of 
Municipal and Local Board Engineers and Surveyors will be held by 
the Association of Municipal and Sanitary Engineers and Surveyors, 
at the Town Hall, Manchester, on Friday and Saturday, the 7th 
and 8th of October next. 


Ir appears that during the construction of the Delagoa 
Bay Railway some important discoveries have been made as to the 
capabilities of the country it traverses, and in cutting through a hill 
a bed of coal was struck, and a tunnel is now being run into the hill 
in order to expose the seam. The coal is anthracitic. 


Tue recent great fires have directed special attention to 
the means available for automatic extinction, and Messrs. Mather 
and Platt, of the Salford Ironworks, have sent us particulars of the 
most recent arrangements of the Grinnell sensitive automatic fire- 
extinguisher as fitted by them in large numbers of cotton mills and 
other business places. The apparatus was partly illustrated by us 
in our impression of 3rd October, 1884, \ 


A CROWDED elevator, worked on a building in Mercer- 
street, New York, fell three stories on the 18th inst. Eighteen 
women and girls were being lifted to the upper part of the building, 
where they were employed when the elevator fell. One of the - 
women was killed outright, three were fatally injured, and others 
were slightly hurt. The cablegram announcing the accident naively 
says, ‘‘ the safety appliances were not working.” 


Tue Army and Navy Register says:—“ We understand 
that Secretary Whitney has fully determined to build the armoured 
battle ship authorised by Congress in accordance with the plans of 
the Barrow Shipbuilding Company, for which the 15,000 dels. prize 
was awarded. Detailed working drawings are now in course of pre- 
paration by Mr. Johns, the naval architect employed by this com- 
pany. The vessel will be built at the New York Navy yard, and 
orders for the commencement of the work and the necessary pre- 
parations at the yard which are required to be made are to be given 
very soon.” 

A sTEAM boiler exploded on the river Ouse, near Selby, 
in Yorkshire, on Monday morning. The boiler was that of a small 
river steamer belonging to a country carrier named Fenniman, 
which, as usual on Mondays, carried passengers. The force of the 
explosion blew young Fenniman into the water and he was 
drowned, ‘Three passengers were very badly scalded. On the 
same day, shortly after the commencement of work, an explosion, 
supposed to be of one of the economisers, took place at the Junc- 
tion Spinning Company’s cotton mill, Middleton Junction, near 
Oldham. The explosion occurred at the rear of the boilers, four 
of which were working, and the whole of the roof fell in. 


A MACHINE has been designed by Mr. H. S. Maxim for 
the separation of non-magnetic metals from non-metallic substances, 
the separation being effected by allowing the mixture to fall between 
the poles of rapidly revolving magnets, the polarity of which is 
subject to continual reversals. The metals move in the direction of 
rotation of the magnets, and can be collected in a suitable chute, 
while the non-metallic substances fall straight down between the 
poles. This apparatus can also, the specification says, be used for 
assaying, by weighing ores in an ordinary balance and also when 
suspended between the magnet poles. The quantity of salts, 
saccharine matter, or acids in a solution can be ascertained by the 
same machine. Sand and other non-magnetic and non-metallic 
substances may be separated from non-magnetic metals. 


RevAtNeED in perfect running order in the United States 
Steamboat Inspector’s office at Louisville, Ky., says the Louisville 
Courier Journal, is an oscillating engine constructed in 1809 by 
Daniel French. It is only of model size, and is probably the first 
engine of the kind ever constructed. Its description is simple. 
Having its piston-rod attached directly to the crank pin, as the 
crank revolves, the cylinder oscillates upon trunnions, one on each 
side of it, through which the steam enters and leaves the steam 
chest. The valves are within a steam chest, oscillating with the 
cylinder. It is, perhaps, as satisfactory an engine of this class as 
has ever been built, for it is well known that the mechanism 
actuating the valves in oscillating steam engines has seldom proved 
perfectly satisfactory in its operation. 

A VESSEL has just been launched at the Imperial dock- 
yard at Wilhelmshaven which marks a new departure in German 
naval architecture. It is the cruiser Swallow, whose dimensions 
are: Length, 62m.; breadth, 9°36m.; and depth, 5°60m.; the 
tonnage being 1300 tons. The Swallow is a composite ship, with 
twin engines of 1500-horse power driving two screws, which give a 
speed of 13} knots. The vessel is armed with eight long 10} cm. 
Krupp guns, four firing in the direction of the keel, and the rest 
being revolving cannon. Thecrewnumbers120. The vessel is not, 
of course, intended to take its place side by side with armoured 
vessels in the contingency of a naval war, but will be employed on 
foreign service, especially in cruising about the coast of African 
colonies. Hardly ten months intervened between the laying of the 
keel and the launch of the ship. 


Tue report of Mr. William Crookes, Dr. William Odling, 
and Dr. C. Meymott Tidy states that, ‘““‘The water supply to London 
during July was characterised by an appreciable diminution in the 
habitually small proportion of organic riatter present. In the case 
of the companies taking their supply from the Thames, the mean 
amount of organic carbon was 0°146 part, and the maximum in any 
one sample 0°169 part in 100,000 parts of the water, corresponding 
respectively to about one-quarter of a grain, and to about three- 
tenths of a grain of organic matter per gallon. More marked even 
than the diminution in its proportion of organic matter was the in- 
creased degree of freedom of the water from other than a bluish 
tint of colour. The slight turbidity manifest occasionally for some 
months past in the East London Company’s supply was noticeable 
during the past month, and that to a very insignificant extent, in 
two samples only.” 


A SOMEWHAT noteworthy spurt occurred last week in 
the output of new vessels on the Clyde, as much as 15,180 tons 
being put into the river on Thursday alone. The total for the week 
was 15,280 tons, the number of vessels being five. Three were 
steamers of 10,700 tons aggregate, and two sailing vessels of 4580 
tons. Messrs. Russell and Co., Port-Glasgow, contributed both 
the sailing vessels, and Messrs. Caird and Co. and Stephen and Co. 
were the builders of two of the steamers—the Britannia, of 6600 
tons, for the Peninsular and Oriental Company, and the Warora, of 
4000 tons, for the British India Company, respectively. This week 
sees the launch of the large German Lloyds’ steamer from the 
stocks of Fairfield Yard. This and other work will raise the output 
for the present month to a very respectable figure. No fresh order 
of any ren has been booked during the past fortnight, a 
1000 ton paddle steamer for the London, Brighton and East Coast 
Railway, to fill the vacancy caused by the recent loss of the Victoria, 
and a small 600 tons paddle-steamer for Indian river service, being 
the only items. The former has been received by the Fairtield 














Company, the latter has gone to Messrs. Scott and Co., Greenock, 
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WIDNES WATERWORKS—NEW PUMPING MACHINERY. 
MR. HENRY DAVEY, M.I1.C.E., ENGINEER, 
(For description see page 171.) 
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LARGE SCHIELE VENTILATING FAN, MANCHESTER EXHIBITION. 
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SCHIELE FAN. 





THE accompanying engraving illustrates a large Schiele fan, 
which is employed to ventilate the machinery hall at the Man- 
chester Exhibition, by discharging hot air through the roof. The 
fan is 5ft. in diameter, and is exhausting about 80,000 cubic feet 
of air per minute. 


A very similar fan, 7ft. in diameter, is | 


employed in ventilating the model coal mine at the Newcastle | 


Exhibition. 





WASTENEYS SMITH’S “STOCKLESS” ANCHOR. 


Mr. Wasteneys Situ, of Sandhill, Newcastle-on-Tyne, 
exhibits at Newcastle his patent “ stockless’”’ anchors, and 
models of vessels fitted with same. Smith’s anchors are now so 
well known that a detailed description is unnecessary. They 
have been adopted by the leading shipping companies through- 
out the world, besides the British and many foreign Govern- 











BOWS OF S&S. 


EMILIE. 


ments, upwards of 1000 anchors having been made, including 
some over 6 tons weight. Mr. Smith has recently patented a 
modification of his yacht anchor. This consists in constructing 
the anchor in only two pieces—the arms and crosshead being in 
one and the shank pivotted through it—the whole forming a 
very compact and serviceable anchor, with an entire immunity 
from fouling; different sizes of this new yacht pattern are 
shown. A model to scale of a 6} tons Smith’s and an ordinary 
anchor, Admiralty pattern, of same weight, are shown side by 
side for comparison, a glance at which will readily show the 
many advantages possessed by the former. A model of the 
bows of H.M.S. Agamemnon to in. scale is also shown fitted 
with a 5 tons patent stockless anchor, as well as a model of the 
bows of a merchant vessel built by Messrs. Joseph L. Thompson 
and Sons, Sunderland, having these anchors arranged to stow, 
drawn partly up ordinary sized hawse pipes, as illustrated above. 
By this simple method all “ catting and fishing” gear can be 
dispensed with. Many ship models in the Exhibition show this 
arrangement applied. Our engraving is taken from a photograph 
of the 8.8, Emilie, and shows the anchor towed up the hawse pipe. 








LizvTeNant ZALINSKI’s dynamite gun, at Fort amr. 
ette, is now aoorly ready for a practical test. The Secretary of the 
Navy has ordered a boat to be turned over to him, and in about 
three weeks he will try to blow it up from a distance of 14 miles. 


in the Skirbeck Works, Boston, Lincolnshire. Messrs. Collit 
exhibited at Newcastle the neat combined engine and baling- 
press, which we illustrate. 
engine and boiler are mounted at one end of a truck, while the | 
press stands at the other end. 
struction, made of stout timbers; one side of the box comes out | 
altogether, in order that the bales may be discharged. 
machine has been specially designed for use by English farmers 
sending hay by rail to London. They have to pay so much for a 
truck, no matter what it contains; by the aid of the press the 
weight of trussed hay that can besent bya truck is very greatly aug: | 














PORTABLE BALING-PRESS. 





Messrs, CoLiit AND Co. are the successors of Messrs. Tuxford | 


It will be seen that a small vertical 
The press is of very simple con- 
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mented, and thus a great saving in railway charges is effected. 
The machine is made portable, so that it may be sent from farm 
to farm. 








PUMPS—WIDNES WATERWORKS. 





On page 170 we illustrate a set of pumps recently erected at 
Stocks Well for the Widnes Local Board by Messrs. Hathorn, 
Davey, and Co., of Leeds. Some time ago the question arose of 
increasing the supply of water from Stocks Well, and several 
plans were proposed. In the end, the Board instructed Mr. 
Henry Davey to report. He recommended putting pumps into 
the bore hole—which at that time fed the well shown on our 
engraving—and at the same time to put in a new plunger pump 
in the place of the existing bucket and plunger. The problem 
presented considerable difficulties. The lining of the well was 
not to be depended on to support the new pumps, and the small 
amount of room available in the well increased the difficulty. 
The manner in which Mr. Davey has overcome the difficulties 
makes this an interesting example of pumping plant. The engine, 
well, and bore-hole existed, and the new pumps had to be made 
to fit the place. 

A circular cistern, as large as the we!l tvoxld take, was erected 








| sufficient area. 


TY is | 
— | 








on the old girders in the well ; that cistern was made strong 


| enough to support the pumps, and was suspended by means of 


five tie-rods from a strong cast iron curbing firmly imbedded in 
a block of concrete made to extend around the top of the well, 
clearly shown in our engravings. On the bottom of the cistern 


| was erected the plunger pump 24in. diameter by 8ft. stroke. 


The space available was not sufficient for single valves of 
That difficulty was overcome by adopting two 
sets of valves in the positions shown. The bore-hole was not 
large enough to admit a single-acting pump of sufficient capacity 
to feed the 24in. plunger. A double-acting pump was a necessity, 
but the difficulty arose of applying the proper motion to such a 
pump. That was accomplished by providing the top bucket 
with two rods attached to the top of the plunger of the well- 
pump, and communicating the 
reverse motion to the bottom 
bucket by means of the peculiar 
beam motion used by Mr. Davey 
in his inverted compound 
engines. We gave particulars 
of this motion in connection with 
our illustration of the Luton 
Waterworks engine some time 
ago. The new pump-work was 
got in without disturbing the 
old engine. The engine itself 
was improved by the removal of 
the old Cornish and the substi- 
tution of the differential gear. 
The water supply has been 
doubled. The yield before the 
alterations were made was equal 
to the capacity represented by 
four strokes per minute of the 
engine; it is now equal to that 
of eight strokes. The engine 
now pumps about 50 per cent. 
more water with the same con- 
sumption of fuel. The Bull en- 
gine has a cylinder 67}in. dia- 
meter and Sit. stroke. The ram 
pump is 24in. diameter and 8ft. 
stroke; and the double-acting 
bore hole pumps are 17}in. dia- 
meter and 8ft. stroke. The work 
has been directed by the Board’s 
engineer, Mr. Carr. 








EXHIBITION OF ARTIFICIAL ILLU- 
MINATION AND OF THE NAPHTHA 
INDUSTRY AT St. PETERSBURG. — 
The Russian Imperial Polytechnic 
Society proposes to hold this 
autumn anexhibition of appliances 
and materials for artificial illumination and of objects relating to 
the naphtha industry. The society is desirous of co-operation from 
abroad, and every facility will be given to foreign exhibitors, such 
as exemption from Custom-house duty and patent rights for their 
exhibits. The programme of the exhibition includes (a) historical 
collections illustrating the progress of artificial illumination from 
the earliest times; ()) lighting by means of solid or liquid 
illuminants, either vegetable or animal; (c) gaseous illuminants 
and apparatus for their production and application; (d) electric 
lighting ; (e) various sources of light and special appliances for 
the same; (f) lamps for burning mineral oils; (g) photometry ; 
(4) naphtha and its products, appliances used in the extraction, 
storage, and transport of naphtha and the manufacture of its 

roducts; (7) heating by means of petroleum or its products: 
j) lubrication—mineral—oils. The exhibition will open in 
November, and the admission of objects will take place between 
August 27th and October 27th. Besides medals and diplomas, the 
following prizes in money will be given:—(1) 1200 roubles for the 
best type of lamp of simple and cheap construction, for use in 
nts’ cottages, and capable of burning heavy mineral oil; 
By 1000 roubles for a similar lamp of rather higher price; (3) 500 
roubles for a house stove, burning naphtha refuse ; (4) 500 roubles 
for a galvanic battery for lighting incandescent lamps; (5) 1000 
roubles for a day and night signalling apparatus ; (6) 500 roubles 
for phosphorescent substances, All the prizes will be open to foreign 
competitors. Any further particulars may be obtained from Mr, G. 
Kamensky,21, Blomfield-road Maida-hill, London, 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





TELEGRAPHY AND LIGHTSHIPS, 


Srr,—With a view of saving life here during the next few 
months, when wrecks occur at times three in an hour, permit me 
to call for tenders to erect and maintain a telegraphic communica- 
tion between the three lightships and the Coastguard station here. 1 
should require the wire buoyed near each ship, with a separate 
wire from such buoys to the ships; and a prize will be paid for the 
best design submitted me. The line really would be laid in the 
same track as the submarine cable now lies, in two divisions, and 
with two buoys, to the nearest lightship to repair same easily. 

Ramsgate, August 20th. T. BRADSHAW. 





THE NEWCASTLE ENGINE TRIALS, 


Sir,—Some engineers have expressed considerable doubt as to 
whether the economy claimed for triple expansion engines was not 
due to the higher pressure of steam used, rather than to the style of 
engine, and as to whether the same economy could not be attained 
in an ordinary compound engine: using the same pressure of steam. 

The recent engine trials at Newcastle, it seems to me, may serve 
to throw some light upon the point. 

In comparing these engines I will assume that the stoking, Xc., 
is equally efficient, and that the brake horse-power bears the same 
relation to the indicated horse-power in each case. 

The engines most suitable for my purpose seem to be the Paxman 
simple and compound and the Foden compound. It will be noticed 
that the Paxman simple engine has an advantage over the other 
two in having a larger boiler for its power, and this must be kept 
in mind in making a comparison. 

The method by which I mean to compare these engines is by 
finding the amount of steam generated—theoretically—for the same 
amount of heat at the respective pressures employed. From this 
and the ratio of expansion a number may be found which is pro- 
portional to the total amount of work it is possible to obtain from 
the steam. 

The temperature of the feed-water is assumed to be 62 deg. in 
each case, and the back pressure 16 lb. absolute. 

The following table states the hypothesis :— 











i Total heat Ratio of 
. empera- inillb. Volume _ expansion 
a. tureof steam ofllbof (from 
P : feed. above steam. published 
62 deg. cards). 
Paxman, simple .. 95 62° 1153 3°97 44 
» compound 150 62° 1163 2°71 he f 
Foden,compound.. 250 62 1175 1°73 9°5 
And from this is deduced the following :— 

Pounds of steam Comparative 
generated by B theoretical 
same amount ai consumption 

of heat. per B.H.P. 
Paxman, simple. . 3°97 1084 805 2°528 
™ compound . . 2-686 1348 1017 2-001 
Foden, compound 1°697 1462 1204 1°690 





C x P(1 + log. E). 

C x P(1 + log. E) - 16CE. 
Cubic feet of steam in second table. 
Absolute boiler pressure. 

Ratio of expansion. 


Where 


wOwrar 


nuh wu 


E 
It will be seen that I have taken the consumption of the Paxman 
simple engine as a standard, and from it have found the consump- 
tion in the last column. These figures, when compared with the 
actual consumption on trial, are, I think, pretty convincing. If 
the Paxman compound were only as efficient in using its steam as 
the Paxman simple, its consumption would have been 2°001—it was 
1-304. That of the Foden compound, on the same assumption, 
would have been 1°69—it was 1°858; but if the fault shown in the 
indicator cards had been remedied it would probably have been 1°7. 
Still, this is not nearly so good a result for the steam asin the 
Paxman compound. In conjunction with these results it will be 
seen that the range of temperature in the cylinders is least in the 
Paxman compound, and greatest in the Foden compound. These 
two facts bear, to my mind, the relation of cause to effect, and 
seem to point out that for pressures such as 250lb. to be used 
economically, it is necessary that we should have a triple expansion 
engine, if not a quadruple expansion one. 





Range of pressure. Range uf temperature. 














5 5 H.P. L.P. H.P. L.P. 

Paxman, simple. . 91°5—118 oa 113 my - 
<4 compound. . 118s 33 95° 70° 

Foden, compound 211 7 “47° 56° 


Hartlepool, Augast 23rd. 





—- HaA.t-Brown. 





THE STRESSES IN THE IOWA BRIDGE, 


Sir,—With reference to Mr. Robert H. Graham’s remarks on 
this subject in your issue of the 19th inst., permit me to say that I 
was not aware that ‘“‘arch” is a dignified name, and that I used it 
because I thought it was the right name for a structure which has 
no lower tie, and therefore causes horizontal thrusts on its abut- 
ments. The truss used for the Cleremont bridge isan “arch” in 
this sense of the word. 

The Cleremont truss has no affinity to the whipple type, but it 
may be said to be “nothing more than a Warren truss, with a 
slight twist and a few internal modifications.” The principal 
modifications are:—(1) ‘The omission of the bottom chord in the 
middie panel, thus causing horizontal thrusts on the abutments; 
and (2) the introduction of a hinge joint in the middle of the top 


boom. 

The half-load at the key was not omitted in calculating the hori- 
zontal reactions of the dead load, and on working them out again 
the figures given in the paper appear to me to be correct. 

J. H. CUNNINGHAM, 

1, Victoria Mansions, §.W., August 22nd. 





THE MANAGEMENT OF MARINE BOILERS. 


Srr,—Your able article on the management of marine boilers in 
last week’s issue contains many facts of value to those who have 
the charge of machinery, and is deserving of their most careful” 
consideration. 

As a sea-going engineer of some years’ varied experience, I can 
endorse the great importance of two points, viz.:—(1) The use of 
zinc, and (2) the absolute need for a fresh water supplementary 
feed, increasing pressures rendering the latter a sine qua non. 

_ Your bint to engineers to use an auxiliary boiler for this purpose 
is very good; but I would suggest carrying the same pressure on 
it as on the main boilers, and using the steam in the engines—thus 
getting some useful work out of it—and afterwards condensing i 
in place of condensing it with no result to show for the fuelexpended 
except the fresh water obtained, 





The donkey boiler could always be used for this purpose if con- 
structed of the required scantling. 

But I have to draw your attention to another and much better 
method of obtaining the same result, viz., by the use of a machine 
termed a “double distiller,” from which the requisite supply of 
fresh water supplementary feed is obtained by the condensation of 
the steam or vapour given off by the heated circulating discharge 
water of the main condenser, and the water of this second con- 
densation can if necessary or desirable be used for drinking pur- 
poses, and by this method no injury accrues to the auxiliary boiler 
from deposit, &c. The method is very simple, and like many other 
distinct steps in advance in engineering appliances, has already 
found its way into H.M.’s Navy with g results, both as to 
economy in fuel and obtaining the desired fresh water in a satisfac- 
tory manner. 

1 will conclude by saying that in my opinion steamers with triple 
expansion engines must have some such appliance as this for their 
boilers, or those responsible be prepared for trouble in the very 
near future. 

I enclose my card, but not for publication, J. W. R. 

Forest Gate, E., August 22nd. 


SIR WILLIAM THOMSON’S RECENT LECTURE AND THE 
LUNDBORG DESIGN, 


Srr,—In your last issue, attention is drawn to a lecture recently 
delivered by Sir William Thomson, in which the lecturer is stated 
to have favoured the notion of ‘‘swelling ships out below the water- 
line instead of giving them vertical lines.” After stating the 
advantages to be gained by the adoption of such a form, you 
mention that this is an old suggestion, and immediately after you 
draw attention to ‘‘an excellent ship design of this kind by Captain 
Lundborg, of Sweden.” You further remark that this design ‘‘was 
satisfactory in every respect, as it secured fine lines fore and aft 
and a great height of metacentre above centre of gravity.” 

In another report, I read that Sir William Thomson drew attention 
to the fact ‘‘that it depended very much on the build of the ship 
whether the waves it caused would be great or small, and that the 
greater depth below the water line would give the greater speed,” 
which conveys quite a different meaning. 

I have not had the pleasure of reading the lecture you refer to, 
but I cannot conceive that, if Sir William favours the notion of 
‘swelling ships out below the water line at all, he would advocate a 
form of ship like that of Captain Lundborg’s, which is certainly a 
curiosity in naval design. It is true by swelling out below the 
water line the displacement is increased, but ve doubts may be 
entertained as to the ‘‘ little addition of wave isitenes, and that 
especially at high speeds.” And although fine lines accompanied 
by great metacentric height may be desirable features in a ship, yet 
the possession of these qualities may not give satisfaction in every 
respect. Models of the Lundborg design have been submitted to 
experiment, for speed and resistance, and in comparison with other 
models of some Atlantic liners, their results were very unfavourable 
and were by no means satisfactory. Captain Lundborg “certainly 
was not able to do much in this country with his design,” and I am 
inclined to think, if the advantages to be gained by the adoption of 
such a form for ships were very apparent, he would have had no 
reason to cross the Atlantic, where kis success has been little better 
than here. 

There are many serious practical disad vantages that would belikely 
to occur in building such a form, leaving out the question of economy 
altogether. Among others would be difficulties in frame bending, 
plating and rivetting, at the under water shelf, and the strengthen- 
ing of the same aft, to resist vibration of screws. And asl have 
before stated, the form has been found unsuitable for economical 
high speed propulsion, which in itself defeats the purpose of the 
original design. E. H. PARKER. 

Leven Ship Yard, Dumbarton, August 17th. 





THE CLARK PROCESS, 

Sir,—With reference to the various letters in your issue of the 
12th inst., we beg to state in answer to your correspondents, Messrs. 
Gimson and Co., that we are pleased to say we have found the 
Howatson water softener and purifier thoroughly efficient for 
treatment of water for domestic use, several machines having been 
supplied for this purpose with highly satisfactory results. 

As regards the question propounded by Mr. J. W. Kennard, we 
can only say that up to the present we have found it possible to deal 
with all waters that have been submitted to us. We may mention 
that one of our first experiments in this direction was the temporary 
erection of an apparatus at a part of the River Thames where the 
matter in suspension was excessive, and that we received the 
following report from Mr. Dyer, F.C.S., Public Analyst, Professor 
of Agricultural Science in the City of London College, &c.:—‘‘ The 
untreated water was thick and turbid, being loaded with mud, of 
which it contained in suspension 100°3 grains per gallon, of which 
13°1 grains were organic matter and 82°7 grains mineral matter. 
The treated water was particularly clear, containing less than one- 
fifth of a grain per gallon of suspended matter.” He also states 
that thirteen degrees of hardness were removed at the same time. 
Your readers may not be aware that water containing an excess of 
chloride of sodium may be safely trusted to be used if the other 
salts be arrested before entering the boiler, thus preventing their 
combination, and consequent production of scale. It is well known 
to those who have attempted to make the boiler itself the means of 
treatment by the aid of various compositions that they are most 
prejudicial and unsatisfactory, and it will be found that the boiler 
associations recommend these should not be used, and it may be 
accepted as conclusive that they have not done this without a careful 
study of the question, and it is within our knowledge that certain 
firms who manufacture the materials used for this purpose only 
avail themselves of their use in conjunction with a machine suitable 
for the treatment of water prior to its entry into the boiler. 

115, Leadenhall-street, E.C., J. W. GRAY AND Son. 

August 17th. 


MONITORS AND TURRET SHIPS. 


Srr,—I must be pardoned for thinking that in rushing into the 
indiscriminate defence of the Ericsson monitor, your correspondent 
“U.S. N.” displays a little of the rashness with which he charges me. 
I confined myself to disputing a proposition which I am glad to 
find I was mistaken in understanding you, Sir, to have laid down, 
viz., that above water this type of vessel was the form best adapted 
for fighting with guns. In doing this, I was expressing the opinion 
of nav.l authorities all the world over—America not excepted, so 
far as it is evidenced by recent construction. In Europe there has 
not been built, so far as I know, a single vessel of this type for the 
last twenty years. Our own Navy has never contained one. In 
the United States five were, I believe, launched some four years 
ago. Rear-Admiral Simpson says, ‘‘ There has been much conten- 
tion about the completion of these vessels,” and it appears that, 
were it not for the Cos sums already spent on them, their con- 
struction would be finally abandoned. They have been superseded, 
both for coast defence and sea-going purposes, by high freeboard 
types with the objectionable but inevitable “‘top hamper.” The 
explanation of this, of course, is that while monitors were never 
ships, they have ceased at the present day to be even efficient 
fighting machines. Guns cannot be fought to advantage in a sea- 
way unless they are carried high. Waves are constantly inter- 
posing between the monitor's guns and the object aimed at, even if 
they do not sweep over the deck and flood the turret. On the 
other hand, as against guns mounted on a high platform, the 
monitor uses its principal advantage, that of invisibility. 

I will not insult your correspondent’s understanding by explain- 
ing the difference between the target offered by a deck 2ft. above 
the water to a gun 4ft. higher, and the same deck as presented to 
a gun 08, higher. :The Sicilia’s deck is, however, under water, 
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except along the middle line, and can only be reached through a 
great thickness of water or of coal. It is true that her lofty hull 
offers a large ery og but no vital point is exposed, while the 
monitor could not be pierced anywhere at a point that is not vital. 
As to seaworthiness and habitability, it seems tolerably obvious 
that, even if vessels of this type could be driven at a moderately 
high speed, and could be trusted alone at sea, their crews could 
not maintain existence in them for long periods, battened down, as 
they would have to be, for weeks together. It is true that the 
Miantonomoh accomplished the (owr de force of crossing the Atlantic 
under a watchful convoy, and the Monadnock went round Cape 
Horn, with waterproof coats round her turrets and deck-houses 
fitted for the occasion, in which condition she could not use her 
guns, and could have been run down with impunity by the smallest 
gun-boat. It is also true that the monitor foundered at sea, and 
that the Weehawken was sunk at her anchors inside Charleston 
Bar by a wave ange over an open hatch, 

As to ventilation, the new Miantonomoh—one of the five recent 
monitors before alluded to—has a freeboard of 2ft. 6in.; her 
turrets, funnel, and ventilating tube are armoured to a height of 
9ft. above the deck, or 11ft. 6in. above the sea. The Devastation’s 
armoured breastwork enclosing the bases of her turrets, funnels, 
and up-takes, rises to an equal height. It seems to me, therefore, 
that with all her ‘top hamper” shot away the Devastation is still 
in a much better position as to ventilation than the monitor. 1 am 
very sure, however, that the monitor would not throw away the 
fire of her heavy guns on cowls and funnels. 

The truth is, Sir, that to represent these vessels as sea-going 
warships adapted to present requirements is unfair alike to them 
and their distinguished inventor. ‘They were designed as floating 
batteries for service in shallow waters, where deep-draught ships 
could not operate, and for the attack of low-lying forts, where they 
could choose their own distance and point of attack. Under these 
conditions they did good service, though their advocates are apt to 
overlook the weakness of the forces opposed to them. Even in 
this capacity, however, they had two grave defects, the first being 
the faulty construction of the Ericsson turret, and the other the 
extreme suddenness with which, owing to their small reserve of 
buoyancy, they sank on being injured below water. The first 
objection is, of course, not inherent in the type; the second is, 
and, in the present condition of torpedo warfare, would be fatal. 

1 have tres , I fear, already, Sir, too far upon your space, 
and will only add that I am glad to hear that in ul. 8. K's? 
opinion a 14-knot ship with a 24in. armoured citadel and turret, 
carrying an 80-ton gun, could be built in the States for £200,000. 
I do not think we could produce one in a British Royal Dockyard 
for less than the sum I named, but I shall be glad my corrected, 

August 23rd, G. W. Cons. 





FEATHERING PADDLE-WHEELS, 


Srr,—The diagram of the feathering paddle-wheel of the steamer 
Duchess of Edinburgh, shown on page To of your number for the 
19th August, is drawn according to the rule usually given, namely, 
that the planes of the lowest floats should pass at any instant 
through the centre of the float which is in the highest position. 
By this means a float leaves the water edgeways, and imitates, in 
fact, the action of feathering an oar. But I wish to point out 
that a float on this plan does not enter the water edgeways, and 
that consequently there is a loss of power in this arrangement. 
Properly, the entering float should be inclined to the water 
slightly on the other side of the vertical to what is shown in the 
diagram, so that practically the entering and leaving floats should 
appear parallel, or nearly so. 

A slight reflection will show that while as at present the plane of 
the leaving float should pass through the highest point of the pitch 
circle of the floats, and therefore that the tail rod—or whatever it 
is called—of the float should point through the lowest point of the 
pitch circle in order that a float should leave the paddle wheel race 
edgeways, on the other hand, for a float to enter the water 
edgeways, the tail rod of the float should point through the 
lowest point of the apparent rolling circle, as Rankine calls 
it, the circle which would engage in a horizontal rack at 
a certain elevation above the water, to propel the vessel at 
the same speed. The entering and leaving floats should conse- 
quently be very nearly parallel, and the lowest float vertical ; to 
secure this arrangement mechanically, some plan similar to 
Buchanan’s original feathering paddle-wheel would be necessary, 
but set with a certain amount of lead. The arrangement as shown 
in the diagram imitates very closely the action of the oar, where 
the blade on entering the water is inclined slightly in the opposite 
direction to that on feathering in leaving the water; but it must 
be remembered that the blade of an oar just before catching the 
water is being carried forwards relatively to the surface, while in 
the paddle-wheel the float on entering is moving backwards, with 
velocity relatively to the water equal to the slip velocity. 

Mr. Stroudley’s curved floats of a paddle-wheel probably owe 
their success to a great extent to giving the proper direction to 
the entering edge of the float, but it would be instructive to watch 
the practical effect of a slight modification of the wheels of the 
Duchess of Edinburgh required to carry out the ideas of this 
letter. This could easily managed with the present arrange- 
ment by giving a certain amount of lead to the excentrics which 
drive the feathering rods. On the other hand, however, it must 
be remembered that the alteration would tend to exaggerate the 
difference of action experienced on going astern, so that it would 
be better to have the plan tried on one of the new paddle 
steamers doing the Channel passage, and I hope you will use your 
influence to have the theory of this letter properly tested. 

Woolwich, August 24th. A. G, GREENHILL, 





COMPETITION IN THE HOME TRADE. 


Srmr,—Makers of machinery when talking about the state of 
trade at the present time are often heard to give expression to 
such words as these:—‘‘ Competition is now so keen we tind a diffi- 
culty to get orders at fairly remunerative prices ;” or again, ‘‘ We 
cannot get a run of work to go straight on with, as in past times, 
when we could make to stock. ’ 

It must be acknowledged these are serious facts for engineers 
and manufacturers to deal with; and, so far as one can judge of 
the future, unlikely to become better. Their effect upon the 
general working of an establishment is to largely increase the 
expenses for travellers moving about, in the desire to be first in the 
field for an order; and if he be fortunate to get it, though his 
firm make a standard type which has taken years to perfect, and 
upon which much money may have been spent to get to its present 
state of efficiency, yet it is very often the desire of the customer 
to have something special, and one cannot blame him, for competi- 
tion is pressing equally hard in the direction of goods made by his 
machinery, and for which a market must be found. 

It is these constant alterations which often prove such a 
hindrance in the expeditious output of work, and in necessitating 
a big drawing-office staff, with alterations to pattern, &c. There is no 
doubt many orders are taken by large firms in dull times which 
they would gladly let pass to smaller competitors when they were 
well stocked with orders. 

Anyone who has had much experience in the shops of large or 
small works will know the great advantage the larger works possess 
for the production of work, having the command of an experienced 
staff and good tools for dispensing with unnecessary labour, whereas 
in the smaller works there is often only one foreman, who has to 
resort to his own ingenuity to produce some makeshift method of 
doing the work, The charges upon machinery standing idle are a 
direct loss to the large firms ; whilst, on the other hand the little 
firm is obliged to spend more time and money to produce the same 
results, 

It would appear to an ordinary observer that there is a decided 
tendency for many of the little firms to try and make some machine 
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or parts of machinery—generally a copy from a larger maker—and 
get it into the market, leaving other work, such as repairing and 
general local work, for another to undertake, thus placing them- 
selves between two fires, and where there is but a small capital em- 
ployed they are often obliged to sell at very low figures. e con- 
sumer getting machinery indifferently made, and without any 
finish, which will soon require a good overhaul, and will never be 
a sntiatactoey job. Es oF ¥ 

One would not wish to see a healthy spirit of enterprise checked 
amongst those engaged in any handicraft, but rather have more of 
it, in the desire to do thoroughly and well what is undertaken. 

"If, then, the small scattered orders are to be worth the doing to 
larger firms, it would appear necessary for them so to adapt the 
systems under which so much routine work has been successfully 
accomplished ; but which are often too elaborate for things on a 
small scale, and produce friction amongst the heads of departments 
which is not easily seen by those having the general oversight. 
That there always will be difficulties and troubles to be got over in 
the shops is a certainty ; but for those who are anxious that the 
work should continue to gather round the old centres it is well to 
remember how much unity of purpose and a general desire for excel- 
lence will do when it permeates the whole place. This often 
seems to be more easily attained where the number employed are 
less, and perhaps this may account in some measure for the appa- 
rent success attending their efforts. X. M. 

August 22nd, 





THE THEORY OF THE STEAM ENGINE, 


S1r,—In all text-books and treatises on the steam engine it is 
stated that steam is condensed in the cylinder by the performance 
of work ; the heat of the steam being converted into work. Now, 
4 priori, this seems to be a consistent and rational statement ; but 
I submit that it ought not to be accepted as true until its truth has 
been demonstra by experiment. I now write to ask your 
readers if they can refer me to any experiment made with a steam 
engine which demonstrates the truth of the proposition. I know 
of none, and I think it would be impossible to make an experiment 
of the kind. 

Now I venture to assert that steam is not condensed in the per- 
formance of work, and that it is impossible it could be so con- 
densed and remain as water under the condition of temperature 
and pressure obtaining. But Ido think that owing to the con- 
version of heat into work there is a loss of volume in the steam. 
If the steam were superheated, then it is admitted that no con- 
densation would take place, the loss all falling on the superheat. 
This again is pure theory, and is not supported by facts, at least to 
my knowledge. 

The whole theory of the steam engine is vitiated by the circum- 
stance that we continuously apply to it laws which apply only to 
permanent gases, making allowances for its condition of satura- 
tion and non-permanent character, which are quite abitrary, and 
must be so until they are based on direct ——a 

Old notions concerning steam are giving place, in many respects, 
to new and sounder ideas; but much still remains to be done. 
Every practical engineer knows that there are puzzles to be met 
with every day which are quite inexplicable on any recorded theory ; 
such, for example, as the enormous condensation in the small 
cylinder of triple expansion engines, and the remarkable effect 
which a condenser has on the gap between the indicator diagrams 
from the low and high-pressure cylinders of compound engines, 
the influence of the condenser making itself felt in the interme- 
diate receiver, with which, of course, it has nothing to do. 

Once more I would ask your readers to cite direct experimental 
proof that steam is condensed by the performance of work in a 
steam engine, if such proof is available. THERMAL Unit. 

Cambridge, August 23rd. 





AMERICAN LOCOMOTIVES IN AUSTRALIA, 


Sir,—Your correspondent, ‘‘A Colonial Locomotive Superin- 
tendent,” while pacing no reliance upon the report of the United 
States Consul at Sydney, does not make a similar objection to the 
report of the New Zealand Commissioner of Railways, though he 
endeavours to explain it. He ignores the succeeding sentence, 
quoting the words of the engineer-in-chief of the Victorian Rail- 
ways:—‘‘I did not go to the States at all prepossessed in favour of 
American engines, but what I saw there satistied me that for the 
light railways of this country they are better adapted than any 
other kind.” The little-studied second report of the Royal Com- 
mission on Technical Instruction says:—‘‘The American locomo- 
tives may fairly be said to embody the principles of scientific 
construction in every part, together with the highest class of work- 
manship and the best of materials. There are many different 
conditions of service in America not often found in Europe, particu- 
larly the imperfect permanent way. The strength of a locomotive 
has had to be combined with flexibility to ensure safety. As with 
all machinery manufactured largely in duplicate, the uniformity of 
parts has received the closest attention in designing locomotives, 
so that the cost of repairs is minimised. These three reports 
corroborate each other ina remarkable manner. The quantity of 
locomotives exported by an English maker in 1885 is no criterion 
of the English trade in exported locomotives in 1886. May not 
the fact that the American manufacturers study the tastes and 
wants of customers, while the English do not, be an element in the 
case ? C. 

Westminster, 8.W., August 23rd. 





STRESSES IN A CAMP STOOL, 


S1r,—I quite agree with “X.” that the question he has put is 
more important than appears at first sight. The spring is of course 
used simply to illustrate the problem, and not as something 
occurring in actual practice. In this last the longitudinal elasticity 
of the bolt plays the part of the spring. 

In a trussed girder we have tension members, which are screwed 
up tight to get the proper form of girder. Let us suppose that 
such a tension member has a stress on it of 3 tons per square inch, 
due to the dead load. When the rolling load comes on it, it is 
submitted, let us say, to another ton per square inch. Is this to 
be regarded as something added to the existing load, or is it not? 
Are we to sup that, because the spring bolt of the truss is 
already ex , say, to a tensile stress of 3 tons, no further strain 
can be put on it less than 3 tons? To me such a proposition seems 
to be absurd, Let me suppose a case :— 


g&s 


Z\\ 
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Here A A are two spring bolts on a timber truss carrying the 
rolling load on the bottom boom. It will be seen in a moment that 
the bolts, being screwed up tight, are in just the condition of the 
bolt in ‘*X.’s”” problem. 

Let the initial or dead weight strain on each bolt be 5 tons, and the 
rolling load strain supposed to be put in the shape of a ton in a truck. 
In the one case this ton stands on the rails over the lower boom, as 
shown ; in the other case it is hanging from below from an eye, just 
as in “X,’s” sketch. It appears to me that the effect on the bolt 
will be just the same in one place as in the other, and that in each 
case an extra pull equal to one ton is put on the bolt. Iam sure 
that all engineers make their calculations on this assumption. I 
shall be glad to hear what can be said on the other side. If rolling 
load stress can be, so to speak, swallowed up in initial stress, then 
it will be possible to make structures of yarjous kinds much lighter, 



































and at the same time stiffer, than they are now. But for my part 
I do not believe it. E. J. WiLson, 
Bristol, August 22nd, 





Sir,—I propose the following solution about the stresses in a 
camp stool:—I suppose the line AB a right one, which is not 
ssible, but gives the maximum stress on the 
egs. We have now the force on line AB 
= P (~3") x ‘ I suppose the leg a piece 


on two bearings— 


feet A 
4 Px2 
Pxixh: Pied 
“As |, ee 
Then a = 5, SP -V AN? 
k = G6 tons. 


6 x h = across section of legs, 
6’ x 1’= across section of pin-hole. 
Terni, Italy, August 16th. BaRDEA LUIGI. 





Sir,—Your correspondent ‘‘ X.” does nct understand the pro- 
blem he puts, or he would have stated the amount of spring in 
the beam A and the spring B. Assuming, however, that for every 
ton of upward pressure the centre of B rises y},in., while the same 
downward pull bends the spring and stretches the bolt D so much 
that the nut d moves downward through y,in., then it is evident 
that in order to put a strain of 5 tons on the bolt the nut d must 


1 1 
have been screwed up 5 (; 0+ i00) inches, If, then, a ton weight 
is hung on the bolt, there must be a difference of one ton of pres- 
sure between cand d, Let x tons be the pressure atc; then it is 


nw —1 at d, and the relative displacement at this point as compared 
with the beam B, is 


1 1 
(« “39 + 2-1) 100) inches ; 
but as this is still the same distance as before, viz.: 


ie cs 
10 * 100) 


we have 


» (3 in Oe fet 
PhO 10) = 5 a6." 100) + 100 
m= 5-4) = 55 tons, 


At D the pressure is one ton less. If B is not ten, but a hundred 
times more rigid than A, the pressure at c would have been 
102 
a 
5 101 = 5 1 tons. 
London, August 19th, C. E. 8. 

_ Sir,—In reply to your correspondent ‘*X,” he is evidently wrong 
in his first assertion that there is a stress of 6 tons on the top nut. 
Since by the pressure of the spring there is an upward reaction on 
the bar B of 5 tons ; hence, hanging weights on the bolt simply 




















partially relieve the bar from upward pressure. It is quite evi- 

dent that if a weight of 5 tons were hung on the bolt, the bar B 

might be dispensed with altogether. The stress on the bolt at the 

upper nut will always be 5 tons, provided that no greater weight 

than 5 tons is hung on the bolt. B.C. 
August 21st. 








FIVE UNITED STATES WAR SHIPS. 





THE tenders for the construction of the Newark, cruisers Nos. 4 
and 5—to have a speed of 19 knots—and gunboats Nos, 3 and 4, 
were opened by the Secretary of the Navy in the presence 
of a large pl. Oh of gentlemen. The number of bidders was 
ne small. The following is a statement of the bidding 
in brief :— 

Cruiser No.1, the Newark.—William Crampand Sons, 1,248,000dols. 
under Class 3, department's hull, bidder’s machinery; no bids for 
Class 1, de; ment plans for hull and machinery, or Class 2, 
bidder’s hull and machinery. 

‘rnisers Nos, 4 and 5.—Class 1, department’s hull and machinery, 
William Cramp and Sons, 1,410,000 dols. for each vessel; Union 
Ironworks, 1,428,000 dols. for one vessel. Class 2, bidder’s hull 
and machinery, William Cramp and Sons, 1,325,000 dols. for each 
vessel. Bidder offers plans nes specifications of the hull of cruiser 
No. 3, displacement 4100 tons, with modification of protective deck 
to conform to the department’s weight of plating for cruisers 
Nos. 4 and 5; also plans for boiler and machinery—cruiser No. 3 
has displacement of 4400 tons. Also offer to build, under the same 
class, the two vessels for 1,350,000 dols, each, the plans embracing 
certain modifications of the hull of cruiser No. 3, and bidder's 
specifications for boiler and machinery. Class 3, department's hull 
and bidder's machinery, William Cramp and Sons, 1,405,900 dols. 
for each vessel, 

Gunboats Nos. 3 and 4.—Department’s plans for hull and 
machinery, William Cramp and Sons, 495,000 dols. for each vessel ; 
N. F. Palmer, jun., and Co., of New York, 490,000 dols. for each 
vessel. No bids for the other two classes. 

It will be seen that there was only one bid for the Newark; that 
the Union Ironworks of San Francisco, made only one bid for a 
single 19 knot cruiser; that Messrs. Cramp and Sons were bidders 
on all the vessels; and that N. F. Palmer, jun., and Co., represent- 
ing the assignees of John Roach, were the lowest bidders on the two 
gunboats. In regard to the last-mentioned vessels it was immediately 
clear that the contract must go to Palmer and Co. It is understood 
that the hulls of these two vessels will be constructed at Chester: 
This result was in the nature of a surprise, as it was supposed that 
the Messrs, Cramp would secure these vessels without sharp compe- 
tition. In regard to the Newark there seemed to be no question 
that the contract should be given to the Messrs, Cramp, and the 
only question to be decided, therefore, was whether this firm 
pe have both or only one of the 19-knot cruisers, Mr. Irving 
M. Scott promptly made a formal claim to be allowed the 
contract for one of the 19-knot vessels in accordance with his bid, 
to be constructed according to the department’s plans both as 
to hull and machinery, The evident preference of Messrs, Cramp 








was to build both these vessels under its second ge se ne which 
— for the placing of engines of their own design in hulls 

nilt on the same plans as the Baltimore, now building by them, 
the only difference being a decrease of lin. in the thickness of the 
steel deflective deck. Their modified proposition, which made the 
_— 25,000 dols. more for each vessel, gave a steel deck exactl 
ike that in the Baltimore, with rigging and armament exactly simi- 
lar to that of the Newark. The decision of the department will be 
announced by-and-bye, and it is expected will be to give the Messrs. 
Cramp one cruiser of the description last mentioned, and the other 
to the Union Ironworks, in view of the provision of law, which practi- 
cally directs that one vessel shall be built upon the Pacific Coast. 
This decision will doubtless meet with general approbation, although 
it will not give entire satisfaction to the Messrs. Cramp, who are cer- 
tainly showing a very cc dable disposition to meet every 
demand which the Government may make for the building of new 
ships of war.—-Army and Navy Register. 














TECHNICAL Epucation.—An English engineer engaged on engi- 
neering work and in works in Italy, writing to us on the technical 
education question, says:—‘‘From my experience I am convinced 
that it is not what is called technical education that is required to 
enable the Englishman to compete favourably with foreigners, For 
instance, I have a piece of work to be done; I explain precisely 
what I want, and give the workman a detailed sketch. With the 
Englishman it would be done without further trouble to me, he 
would grasp the situation, and do it well and quickly. But if 1 am 
dealing with a foreigner, it would take considerably more of my 
time explaining what I wanted ; and I should also have to explain 
how the work is to be done, and then, when started, the job would 
be longer in hand; however, it would be as well done in the end. 
But as an employer, I should want to get my work done as cheaply 
as possible; and then I find that, although the Englishman in 
England does the work in less time, it is far cheaper to have the 
work done by an Italian in Italy, who works much longer hours and 
for much less pay.” 


THE New SovutHrort RalLway.—The new junction railway, 
which has been in course of construction for about two years, and 
which connects the West Lancashire Railway with the Cheshire 
Lines Extension Railway, was inspected on Saturday by Colonel 
Rich for the Board of Trade. The line has been constructed by 
Mr. C. E. Braddock, contractor, of Southport and Wigan, for the 
Liverpool, Southport, and Preston Junction Railway Company. 
The object of the line is to join the two railways alluded to, and so 
to provide a through route for passengers from the North to the 
Midlands and the South, At present the country traversed by the 
lines of the Midland Railway, the Manchester, Sheffield, and 
Lincoln, the Great Northern, and the Cheshire lines, can only be 
reached by passengers from Preston, Blackburn, and most places 
in East Lancashire and the North, not served by the Midland Rail- 
way, by proceeding to Manchester, and changing from one station 
to another. The inconvenience, difficulty, loss of time and expense 
caused by the necessity of changing from station to station in 
Manchester will now be saved, by booking through vid the West 
Lancashire, the Junction Line, and the Cheshire Lines Extension. 
The land surrounding the line is mainly agricultural, and great 
difficulty has for generations been experienced in getting the agri- 
cultural produce to market. It has been carted hitherto to Liver- 
pool or Ormskirk. But now it can be forwarded to any part of the 
country per rail. The line is about seven miles long. It com- 
mences about a mile from the Hill House station on the Cheshire 
lines Extension, where it forms a junction with the railway just 
named, Throughout its course it crosses bog or moss land, but no 
really serious difficulty was experienced in construction until the 
neighbourhood of Southport was reached. A high embankment 
carries the line to the Lancashire and Yorkshire Railway, over 
which it passes on a fine viaduct. It then passes under Meols Cop- 
road, through a bridge which in plan is like an immense star-tish. 
The junction with the West Lancashire Railway is effected by two 
forks, one near Hawkshead-street Bridge, and another near Roe- 
lane Bridge. Trains will thus be able to run into Southport, or 
directly on towards Preston, without trouble. At the Meols Co; 
Bridge a station, with an island platform has been built. Muc 
difficulty was experienced in getting in the foundations for the 
viaduct, which runs over boggy ground, and for which foundations 
are secured by means of 6ft. cylinders, sunk in some cases 63ft. to 
aclay bed. During the inspection there were present the follow- 
ing gentlemen:--Sir Douglas Fox, C.E., of the firm of Sir J. 
Brunlees and Sir Douglas Fox, the engineers for the company; Mr. 
W. G. Scott, C.E., representing the Cheshire Lines Railway Com- 
pany, with his inspector, Mr. Corker; Mr. C. Braddock, the con- 
tractor, with his engineer, Mr. Phillips; and Mr. Thomas Gilbert, 
the secretary of the company. The line will probably be opened 
for passenger traffic on September Ist. It is to be worked for the 
present by the West Lancashire Railway ; and Mr. Thomas Gilbert, 
the general manager, is arranging for a good service of trains, 
which, however, will only run to Hill House Station, on the Cheshire 
Lines Extension, for the present. 


DeatH OF Mr. ALVAN CLARK.—Mr. Alvan Clark, M.A., the 
eminent American optician, whose death is announced, was born at 
Ashfield, Massachusetts, in 1804. His early education was 
neglected, and at the age of 17 he was thrown upon his own 
resources. He taught himself engraving and portrait painting, and 
in 1826 found employment at engraving for calico printing at 
Lowell. His career was a remarkable one, as showing what may be 
achieved by indomitable strength of will. He next became an 
expert at painting miniature portraits on ivory. In 1835 he opened 
a studio at Boston, but in the following year removed thence with 
his wife and family to Cambridgeport, where he ever afterwards 
continued to reside. Mr. Clark became a telescope maker in an 
almost accidental manner and through trivial circumstances, but 
some time before his death his fame in this respect had become 
world-wide. Beginning with telescopes of small sizes, he at length 
achieved an aperture never thought possible by the great telescope 
makers of Europe. With a 44in. instrument he made the discovery 
that the star 8 Sextantis was double. His success brought him 
large orders from Europe. With a glass of an 8}in. aperture he 
discovered that 99 Herculis was double, though the fact had escaped 
the notice of all previous observers. In 1856 a further discovery 
by Mr. Clark showed that the ‘“‘companion” of » Herculis was 
double, thus making the star a triple instead of a double, and all 
three | pe arene d connected and revolving around each other. Otto 
Struvé pronounced this to be one of the most interesting binary, or 
rather ternary, systems in the heavens. In conjunction with his 
two sons, Mr. Clark constructed many enormous telescopes. That 
executed for the Imperial Observatory of Vienna was of 12in. 
aperture, but this size has since been doubled and trebled. The 
telescope constructed by the Clarks for the Naval Observatory at 
Washington is of 26in. aperture, and the celebrated instrument now 
making for the Lick Observatory, Mount Hamilton, California, is 
of no less than 36in. aperture. The Czar of Russia ordered a 
telescope from the Clarks, the cost of the object glass alone in this 
instrument being £6500. The huge instrument for the Lick 
Observatory will, with all its accessories, weigh about 14 tons. It 
will be mounted on one of the three peaks of Mount Hamilton, 
4256ft. above the Pacific Ocean, which is 40 miles distant. For the 
object glass alone, including the trial tube, the makers are to receive 
£10,200. It was with a telescope made for the Dearborn Observa- 
tory, Chicago, that Mr. Alvan G. Clark—deceased’s son—discovered 
the hypothetical and long-looked-for companion to Sirius, for which 
he was awarded the Lalande Prize by the French Academy of 
Sciences. Other important astronomical discoveries have also been 


- made, and the Clark telescopes are now to be found in every quarter 


of the world. Mr. Alvan Clark was a member of the Philosophical 
Society of Philadelphia and of the American Academy of Arts and 
Sciences, and Harvard College conferred upon him the honorary 
degree of M.A, : 
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MEETINGS NEXT WEEK. 


ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS.— 
The Midland District Meeting of this Society will be held at West Brom- 
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tary. 11.30.—Visit to Messrs. J. and 8. Roberts’ foundry—pipes, &«.—at 
Swan Village. 12.45.—Visit to Mr. Joseph Hamblet’s brick and tile 
works, where light refreshments will be provided. 2.0.—Inspect the 
works in connection with the boating lake and swimming bath at Dart- 
mouth Park. 2.45.—Return to Council Chamber; Mr. Chas. Jones, 
i. pom. C.E., of Ealing, to read a paper on ‘The Destructor”— 

cussion. 





DEATHS. 
On June 14th, at Karachi, Scinde, Henry Hucues Treppass, C.E. 
On the 18th inst., at 33, The Avenue, Kew Gardens, Ropert MEIN 
Henpverson, Civil Engineer, Public Works Department, India, late of 
Thayetmyo, aged forty-six. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of anonymous communications, 


*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies, 
C. J.—Your sketch shows a very old device for lowering ships’ boats at sea, 


G. 8. H. (Bristol).— We have failed to find any difference between your inven- 
tion and that used during the American Civil War on board blockade 
runners built on the Thames. 

ENGINEER.—Jt is impossible to render molten cast iron viscous in the way 
you suggest. When itis nearly on the point of solidifying it is approxi- 
mately plastic for a very short time. 

R. MeL, (Delahay-street).— You must Le more explicit, Your illustration, 


as we understand it, does not apply at all to“ X.'s" question, Does he or 
does he not put an additional man at each end of the rope? 

W. R.—So far as we know, there is no truth whatever in the rumour. It 
would be practically impossible to run a train of any weight at 68°5 miles 


an hour for two consecutive hours, with the necessary punctuality, in all 
states of the weather and the road, 


NON-CONDUCTING SILICATE COTTON. 
(To the Editor of The Engineer.) 
Sir,—Will any correspondent give the name of makers of non-conduct- 
ing silicate cotton !—and oblige, G. anv C, 
ndon, August 17th. —_—— 
LEAD SHOT AND TIN CANISTER MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—-Can any of your readers give the names of makers of lead-shot 
making machinery; also of makers of machinery for making tin 
canisters, &c.? K. 

London, August 22nd. 


PIPE CORES. 
(To the Editor of The Engineer.) 
Srr,—Can you or any of your readers give me the information as to the 
best method of making cores for cast iron pipes cast horizontally ? 
Lancashire, August 24th, A CONSTANT SUBSCRIBER, 


THE SHAPE OF CHIMNEYS. 
(To the Editor of The Engineer.) 

Sir,—The proper taper to give a chimney on the inside has often 
puzzled many besides myself. 1t might be interesting to get the 
opinions, and reasons for their opinions, from some men practically 
acquainted with those useful, if sometimes inelegant, adjuncts to modern 
civilisation, The tendency now seems to be to make the inside as nearly 
cylindrical as possible, thus sacrificing beauty and strength presumably 
for a more efficient draught. AN OUTSIDER. 

Watford, August 23rd. 


FERRY STEAMER RUNNING BOTH WAYS. 
(To the Editor of The Engineer.) 

Sir,—From your article of August 12th, page 128, about the Ryde ferry 
steamer, I notice that it runs a quarter of a knot slower back than ahead, 
which it seems you attribute to the form of the floats. From a similar 
steamer I have the experience that with the same number of indicated 
horse-power the steamer made a little more speed astern than ahead. In 
this case the axle of the paddle wheel was 7ft. out of the middle of the 
ship, which else was completely symmetrical to the middle spant, and I 
accounted the difference of length, as given, for the difference of speed. 

Will any of your correspondents kindly give their experiences about 
this question on the speed of double-ended steamers ? 

AN ADVOCATE FOR DOUBLE-ENDED Ferry Boats. 

Aarhus, August 18th. 


LONG STRUTS. 
(To the Editor of The Engineer.) 
“i Sir,—Will some one kindly help me in the following? On page 524, 

Machinery and Mill Work,” by Professor Rankine, I find a formula for 
strength of long struts as follows :— 

P P | 
sy Me = 
7 

Where f = strength of material in Ibs. md square inch, P = breaking 

load, s = sectional area, / = length, + = least geometrical radius of gyra- 
tion of its cross section, ¢ = a coefficient. 

It is 72 in the equation that is puzzling me. I cannot see what the 
geometrical radius of gyration of its cross section has to do with the 
crippling of the spar, there being no motion around its axis, the tendency 
being to turn around two points, i.e., = and bottom. I should also like 
to know what the coefficient ¢ is derived from. H. W. G. 

Woolwich, August 24th, 


SUBSCRIPTIONS. 

THE ENGINEER can be had, by order, from any newsagent in town or country 
at various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 

Half-yearly (including double numbers).. .. .. £0148, 6d. 
Yearly (including two double numbers) .. +. £1 98. Od, 


Tf credit ocewr, an extra charge of two shillings and sixpence annum will 
be made, THE ENGINEER is registered for transmission phased 
4 complete set of Toe ENGINEER can be had on application. 
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RAILWAY ENTERPRISE IN TURKEY. 


For a long time past it has seemed as if the mileage 
of railways within the Ottoman Empire was doomed to 
remain stationary. It was the more difficult to account 
for this stagnation, because it was well known that 
wherever railways had been carried out in that empire 
the district served had experienced very material improve- 
ment, and the lines themselves had proved fairly remunera- 
tive. There is no country, perhaps, sar ng ia from the 
experience already gained—more demands railway facili- 
ties, or has shows itself to be more appreciative of them, 
than does the Asiatic territory of Turkey. With the details 
of the proposed route to India by the Euphrates Valley 
we are all well acquainted, nor are there many to be 
found who dispute the arguments upon which its proposers 
base their advocacy of it. But from a variety of causes 
this great scheme experiences delay in its realisation. 
We are therefore pleased to learn that by an imperial 
Irade just published in the Gazette of Constantinople, 
privileges have been accorded to British financiers which 
will enable a first step to be made towards securing the 
benefits which that route was designed to obtain. 

The Irade referred to concedes the privilege of con- 
structing a railway to Bagdad, and those who have 
studied the question of providing an alternative route to 
India through Ottoman territory to the head of the 
Persian Gulf, will recognise what material aid this con- 
cession will afford towards the full ultimate execution of 
that scheme. A letter from Constantinople assures us 
that the new line, besides opening up many important 
and wealthy districts and towns throughout its course, 
will “bring India closer to England by some four or five 
days, thus providing a mail route shorter than either the 
Pacific or the Siberian.” Whether it may eventually 
prove to be desirable that an Indian mail service should 

e organised by this new route, is a question upon which 
we do not feel prepared to enter. There may be, and 
certainly are, many considerations to be given to such a 
proposal which may not have occurred to the writer of 
the letter from which we quote; but the fact is incon- 
testible that the advance of railway communication 
between Europe and India as far as Bagdad, will revive 
the hopes of those who deem mail conveyance vid the 
Asiatic provinces of Turkey to India to be perfectly 
feasible. But apart from the prospect of obtaining 
a third alternative route to our Indian possessions 
which the late determination of the Sultan and his 
advisers has now opened out, we may regard with 
extreme satisfaction this new enterprise as certain to do 
much towards relieving the deadlock in prosperity 
which has so long oppressed the fertile provinces of Asia 
Minor. These are understood to be among the most pro- 
ductive territories of the world; and yet it is a well-known 
fact that, year after year, the crops produced in them are 
allowed to rot upon the ground, owing to the impossibility 
of conveying them to a profitable market. 

The evil this want entails is well! illustrated by a single 
instance given in the letter from which we have above 
quoted. Its writer informs us that “a sum of not less 
than £3,000,000 is annually spent abroad in provisioning 
pranierne SH in respect ouly to three articles of con- 
sumption—fiour, butter, and meat—when Anatolia is 
well capable of supplying the whole of Turkey in Europe 
with a large na ey for exportation.” We are naturally 
glad to learn that it is to British enterprise that the 
removal of so heavy a disability is to be entrusted, the 
concession having been made to the present lessees of 
the Haidar-Pasha and Ismid Railway. Those acting 
with them contemplate bringing in the line from Haidar- 






terminus protected from wind and sea at all seasons. 
This part of the work is to be commenced forthwith. In 
connection with the whole scheme we learn that a very 
important decision as to the character to be given to the 
lines has been arrived at, and this has doubtless been 
largely based upon the ascertained results to experience 
of late years in India. The Military Council of the 
Sultan is said to have strongly advocated their construc- 
tion upon a narrow gauge; but full survey and inquiry 
proved that, although this might be cheaper in first cost 
mile by mile than a broad gauge, it would entail, as on 
the present Adrianople Railway, the traverse of nearly 
twice the actual distance to avoid physical difficulties. If 
to this fact—which is said to have been fully ascertained 
—be added the considerations as to weight, conveyance, 
&e., which are now inducing the change in many parts 
of India of established railways in that country from the 
narrow gauge on which they were first constructed to a 
broader one, we can well approve the determination of 
the Sultan to face first cost rather than expose the system 
to consequences which might ultimately cause a large 
increase upon it. 

We may, we believe, see in the concession granted a 
strong desire on the part of the Government of Turkey to 
entrust the future of its railway extensions to British 
enterprise. It is well-known that for a long time foreign 
influences have been strongly competing in the endeavour 
to obtain this new opening for other nationalities. We 
have, of course nothing to say on the political aspect of 
the Sultan’s act. It is sufficient that we prs as in it 
the opening of a fresh field for British skill and industry ; 
and, as constituting such, we may well congratulate our- 
selves on the disposition shown by the Porte to cling to 
the old traditions which have so long united the Govern- 
ments of Turkey and Great Britain. We may feel assured 
that even before the new railway reaches its terminus at 
Bagdad, British entrepréneurs will be active with the 
object of extending it further towards the Persian Gulf. 
The route to India, therefore, that has so long been 
advocated will probably by this independent concession 
find advancement from a quarter from which but little 
help was to have been expected. It may not fulfil all the 
desires of those who have struggled so persistently towards 
the realisation of their designs, but it must contribute 
greatly towards ultimately obtaining the fulfilment of 
them. 


MARINE ENGINES FROM THE SHIPOWNER’S POINT OF VIEW. 


Tuar the triple-expansion marine engine requires less 
coal per ton mile is a fact about which there is no longer 
any dispute. Every engineer and shipowner admits so 
much. As to fuel, indeed, the only question is whether 
the triple engine saves 15, 20, or even 30 per cent. as 
compared with the compound. It is safe to say that the 
saving reaches quite 20 per cent.; but beyond this all 
seems to be uncertainty, and no one appears to know pre- 
cisely to what the saving is due. This arises from the 
circumstance that the conditions under which a ship and 
her engines work are very complex, while it is quite 
impossible to obtain precise data. What is really known 
is that of two ships, one fitted with compound engines, 
working at 80 Ib. or 901]b. per square inch, and the other 
fitted with triple engines, working at 1501b., and both 
engaged in the same trade, and supplied with similar 
coal, the latter will cost some 20 to 25 per cent. less for 
coal than the former. The conclusion hastily arrived at, 
because it is the most obvious, is that the triple engine 
uses less steam per indicated horse-power per hour. 
When, however, we come to examine the basis on 
which this theory rests, we find much to cast doubt on it. 
While a ship is on her trial trip indicator diagrams are 
taken, and these are compared with the coal burred, the 
weight of which is obtained very roughly. If we test 
some of the statements made setting forth results obtained 
in this way, we find, first, that they are wildly impro- 
bable; and secondly, that very much the same statements 
have been made very freely concerning compound engines. 
We have old logs of the performance of compound engines 
lying before us, which show that long voyages were made 
with less than 1}1b. of coal per horse-power per hour. 
No one believes now that any such average long voyage 
performance is possible. It is not too much to say that 
no one has ever yet made a twenty-four hours’ run, the 
coal being really weighed and the engines properly indi- 
cated, which gave as a result anything like the small con- 
sumption frequently claimed for the triple engine. 
Indeed, such trials are excessively rare, the records of two 
carried out by Messrs. Cockerill and Co. were given by usat 
considerable length in Tok ENGINEER about two years ago. 
Before we attribute the whole saving to greater engine 
etticiency, in the sense of using less steam per horse power 
than the compound engine does, we must bear in mind 
that there is no scientitic proof of such a theory available, 
and that the efficiency of the screw and engines taken 
together never exceeds 50 per cent., and very often is 
much less. If the push on the thrust block is multiplied 
by the speed of the ship in feet per minute, we get a cer- 
tain horse-power, which will in all cases be less than half 
the indicated power of the engines. A very valuable 
paper was read by Mr. J. P. Hall last April, and discussed 
last May before the North-East Coast Institution of 
Engineers and Shipbuilders, on compound and _ triple 
expansion engines from a shipowner’s point of view. 
In that paper a table is given in which are particulars 
of engines indicating 1000-horse power and propelling 
a ship at 10 knots; the speed represents 1009ft. per 
minute. Now, 1000-horse power = 33,000,000 foot-pounds 


Sa 32,705 lb. as the thrust of 


the screw; but in reality the thrust will probably not 
exceed 15,000 Ib. Here we havean enormous margin. A 
large part of the waste is due to the screw, but a con- 
siderable portion remains due to the difference between 
the indicated power of the engines and that actually 
transmitted to the screw, the waste being due to friction, 
power required for working pumps, &c. &c. Let us put 


per minute, and 








Pasha to Scutari, so as to offer a port at its northern 





this loss at 15 per cent. Itcan hardly be less, and may be 
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much more. Then of the 1000-horse power indicated only 
850 reaches the screw; of this the screw loses 350-horse 
wer, then we have 500 left as measured at the thrust 
lock. If, however, the engine wasted only 10 per cent., 
- then there would be 50-horse power more available for 
driving the ship, and as all the losses due to the screw are 
provided for already this would represent a clear gain of 10 
per cent. in propelling power, and would reduce the ship- 
owner's coal bills by 10 per cent. at once, although the 
actual consumption per indicated horse-power remained 
the same in both cases. Now, very able practical engi- 
neers hold that the three-crank engine transmits more 
of the indicated horse-power to the screw than any double- 
crank engine can, and if this be true—and a very 
case is made out for the theory—then it is evident that 
the superior economy of the triple engine from the ton 
miles per ton of coal from the shipowner’s point of view, is 
due not wholly to less steam being used per horse-power, 
but to that and the greater efficiency of the engines and 
propeller taken together. 

The discussion which followed Mr. Hall’s paper brought 
out very prominently the uncertainty aos iy exists in 
men’s minds as to the performance of the triple and com- 
pound engine, and the curiously-involved nature of the 
questions which present themselves at every turn. For 
example, Mr. Hall claimed for the triple engine that it 
was 5 per cent. lighter than the double engine, mainly on 
the ground that the steam worked more effectively. But 
Mr. Blechynden, criticising the table of particulars given 
by Mr. Hall, showed that the reason why the weight of a 
triple engine could be kept down to that of a double 
engine was that the triple engine ran faster by about 
115 per cent.; making, according to Mr. Hall’s own 
figures, an average for a number of engines 72°5 against 
65 revolutions for the double engines. Mr. Hall claimed 
that engines and boilers together, ready for sea, weighed 
about 460 lb. per indicated horse-power; but Mr. Blechyn- 
den pointed out that these figures were based on trial trip 
powers, which were much too high, and that the true 
weight would work out commercially at about 552 1b. per 
indicated horse-power. Another example of the confu- 
sion of mind which exists because of the want of proper 
data was supplied by Mr. Tweedy. Mr. Hall gave parti- 
culars of two ships, marked in the tableas Rand N. “If,” 
said Mr. Tweedy, “we compare R and N, the efficiency of 
engines N is set down as 25 per cent. more than those of 
R, as measured by the quantity of cargo carried per ton 
of coal; but, as a matter of fact, the real consumption was 
7 per cent. less, or a difference of about 30 per cent., due 
entirely to the difference in hull.” 

We have said that the triple engine runs faster than 
the ordinary compound. It follows, of course, that the 
propeller must have a finer pitch, the speed of the ship 
remaining the same. Here, then, we have another possible 
element of economy concerning which no one says any- 
thing. It will naturally and reasonably be asked why the 
ordinary compound cannot be run as fast as the triple 
engine. One answer is, that it is impossible to balance 
the former as effectively as the latter; three cranks, 
giving an absolutely equal turning moment—if matters 
are properly arranged—as far as the weights involved are 
concerned. But we venture to think that this is not the 
whole of the truth. The engines built for 150 1b. 
pressure are, on the whole, better and more carefully 
built than their immediate predecessors; steel is freely 
used in them. It was clear that if the triple engine 
weighed much more than the compound it would not 
popular with shipowners, and it would cost a good deal 
more than the compound. With the direct object of 
saving expense and the indirect object of saving weight 
on board ship, all the parts of the best triple engines have 
been carefully studied, and they have been made lighter 
and run faster than was the old practice. Apart 
altogether from the merit or demerit of the way in which 
the steam is used, the modern marine engine is a better 
piece of mechanism than its progenitors, and this fact 
ought not to be lost sight of when even we compare the 
two types of engines. 

There is much about which we have said nothing 
that deserves consideration in Mr. Hall’s paper and 
in. the discussion upon it. It is one of the distin- 
guishing features of the North-East Coast Institution 
that its members are eminently practical, and this 
gives great value to their discussions. The paper 
under consideration is no exception to the general 
rule, and we sball have more to say about it. Mean- 
while we must ask, who is the independent engineer who 
will test a triple expansion engine on a proper basis, and 
so provide data which are now entirely wanting? The test 
could be made in the shop with a Froude brake. It 
would not be necessary to send the engines to sea. A 
better way would, no doubt, where it is possible, be to 
moor the ship alongside a quay wall and then run her 
engines. Much more is wanted, however, than a mere 
test for coal consumption; we want the water con- 
sumption; and this can of course only be ascertained by 
pumping from the hot-well into a measuring-tank. The 
cost of the experiment, if properly carried out, would 
amount to some hundreds of pounds sterling. But it 
ought not all to fall on one firm. If eight or ten firms 
combined and subscribed £50 each, the thing could be 
easily done. A proper committee could easily be appointed 
to report, and in three days and three nights a fund of 
information might be obtained of extreme value. Of course, 
to make the test complete, a double cylinder compound 
working, at say 100 Ib. pressure, ought also to be tested, 
and the results compared. May we suggest that there is 
no body of men in the world more competent to carry out 
such an experiment than the members of the North-East 
Coast Institution of Engineers and Shipbuilders. 


PETROLEUM REFUSE AS A FUEL. 


Many of our readers have taken a lively interest in the 
substitution of petroleum for coal as a fuel. We specially 


commend what they will find in our “ Abstracts of Con- 
sular Reports,” which appears on p. 168, to their atten- 
tion. The British Consul supplies a great deal of valuable 





information on the subject, and the facts and figures 
which he gives show that the value of astatke, or petroleum 
refuse, may be much over-estimated. It is admitted on 
all hands that mineral oils cannot be used to raise steam ; 
in the first place because they are too dear, and in the 
second because they are too volatile, giving off vapours 
which would be extremely dangerous. The fatal explo- 
sion which took place last year in Liverpool, on board a 
petroleum ship carrying the oil in bulk, is a highly 
suggestive fact which can neither be overlooked nor 
explained away. The dead oil, or astatke, a residual pro- 
duct analogous to the coke of our gasworks, is held 
to be competent to take the place of coal on board 
ship, and the success which has attended its employ- 
ment in Russia has been pointed out as convincing 
testimony in its favour. We have repeatedly said that it 
was quite beyond dispute that astatke could be used as 
fuel with success under certain conditions, but that its 
steaming power was over-rated and its cost under-rated, 
while special inconveniences accompanied its use, such, 
for example, as the tremendous roaring noise attending 
its combustion. Those who are interested in oil, or so 
violently progressive that they see in every change or 
suggested change on existing practice an improvement, 
have not ag with us. The statements made by the 
British Consul more than justify everything we have 
written. 

Great stress has been laid on the use of petroleum 
refuse on the South Russian Railway. It will be seen 
from the consular statement on page 168 that astatke, 
instead of possessing at least double the thermal value of 
coal, is only 44 per cent. better in practice, and the 
comparison is made not with good English, but with in- 
ferior Russian coal. It is safe to assume therefore that, 
theory to the contrary notwithstanding, astatke is prac- 
tically not more than 40 per cent. better than coal. It is 
true that its use saves on the Griazi-Tsaritzin Railway 
about £40,000 a year, but it is a suggestive circumstance 
that the money value of both fuels per ton is the same, 
viz., £1 6s. 3d. If this is the price of astatke on the spot, 
we can imagine what its value would be delivered in 
England. That it is right and proper that it should be 
used on the Caspian and in South Russia, there can be no 
doubt, because really there is no other fuel available in 
one sense. But the conditions obtaining on the Caspian 
are not general in their operation. It seems, too, that 
astatke, instead of being a waste product turned out in 
prodigious abundance, is not always to be had when 
wanted. English coal costs, with the duty of 5s. 1d. a 
ton, 27s. 6d. a ton at Batoum, while astatke can only be 
had from Baku in barrels at a cost of nearly twice the 
price of coal for freight alone. “ Petroleum residuum,” 
writes the Consul, “ to displace coal in the Mediterranean 
trade, would have to be delivered at Constantinople and 
Malta, because even if it were given away at Batoum, it 
would hardly be a sufficient inducement for vessels to 
spend six or seven days necessary to run from Constanti- 
nople to Batoum for fuel.” He then gives an estimate of 
the cost of transport, and shows that the price could not 
be much less than 35s. 3d. per ton at Constantinople, 
where good English coal can be had for 22s.aton. Of 
course, under these circumstances it is to the last degree 
improbable that any shipowner would attempt to sub- 
stitute astatke for coal. It is stated, however, that a 
pipe line from Baku to Batoum will soon be con- 
structed, refineries erected on the Black Sea coast, 
and enough astatke “given away to supply the world.” 
Of course, if astatke can really be had for nothing, 
all the conditions will be changed, and cargo steamers, at 
all events, will burn nothing else. All this, however, is 
in the air, and we very strongly doubt that astatke will 
ever be supplied gratis to all who like to ask for it. Gas 
companies do not give away coke, nor have we ever heard 
of any waste product with which anything could be done, 
or out of which anything could be made, being given 
away. If the only chance of adoption as a fuel possessed 
by astatke depends on its costing the consumer nothing, 
then, indeed, the difficulties attending its use must be 
very great. Nothing stronger can be said against it. In 
the meantime the pipe line has to be laid, and the con- 
ditions by which the contractors are hampered are so 
onerous that it is not remarkable that so little progress 
has been effected. 

As to the actual use of petroleum refuse on board ship, 
the Consul’s statements do not bear out those that have 
been made freely enough in this country. According to 
one picture, the Black Sea is crowded with large steamers 
all burning astatke and nothing else. Our Consul tells 
us that “at present there are not more than half-a-dozen 
small steamers in the Black Sea using petroleum fuel ; 
they run between the Russian Black Sea ports, and have 
been getting their petroleum residuum at Novarossisk at 
a cost of about 23s. 10d. per ton. It costs the sellers ten 
times that amount.” here is, too, every reason to 
believe that the supply of astatke is limited. On the 
whole, we see no reason whatever at present or in the 
immediate future why shipowners or engineers should 
trouble their heads about substituting astatke for coal. 
It is a suggestive fact that the Russian Steamship Com- 
pany, with the greatest number of steamers in the Black 
Sea, adheres steadily to the use of coal, and has altered 
none of its ships to use petroleum. 

Our readers will do well to bear in mind that in many 
cases authoritative statements made in this country con- 
cerning petroleum as a fuel, emanate either from persons 
interested in the trade, or in some invention for burnin 
the oil. It is only recently that much has been hear 
about it. For nearly twenty years after Mr. Aydon had 
patented his method of burning petroleum the subject 
was allowed to go to sleep. Its recrudescence dates from 
the development of the oil industry in South Russia. 
Now in the United States there are hundreds of refiner- 
ies, and plenty of astatke, but little or nothing has been 
done in the United States all these years to use it instead 
of coal. How is this? Does it not point to the fact that 
there are difficulties in the way of the substitution of 
petroleum for coal which even astute Yankees have not 











yet overcome, or that difficulties connected with supply 
and demand stand in the way? 





ENGINEERING EDUCATION, UNIVERSITY COLLEGE, BRISTOL, 


Prayine at work, irresponsible amateur imitation of things done 
in workshops, the utter impossibility of giving any air of 
importance to such occupation, and the difficulty of imparting 
really valuable theoretic information to young men who do not 
know what they want, make the education of an engineering 
student in the technical schools and colleges, as in most cases at 
present arranged, a very difficult problem, and one that is being 
met only in a most unsatisfactory manner. The proposals for a 
more adequate means of education of an engineer are numerous, 
but few have been so well calculated to gain what is required as 
that adopted by the University College, Bristol. It might be 
asked if our system of education is so unsatisfactory, how is it 
that we have any engineers able to compete with their foreign 
brethren, where education is said to be so good? But it may be 
replied, that the foreign system—Germany, for instance—is 
much better calculated to turn out draughtsmen, teachers, and 
schoolmasters, and clerks with a smattering of technical things 
which is useful to them in a merchant’s office abroad, than 
to turn out engineers, and that men able to be engineers will 
educate themselves where education has fallen short. No 
engineering education can be complete, and upon a sound 
elementary basis the young engineer will or will not erect the 
superstructure if he is suited to the profession after going into 
the works. The Bristol University College has been recently 
enabled to make a notable advance in the matter of engineering 
education, owing to the generosity of local firms. Ata meeting 
held in the early part of the present year, under the presidency 
of Albert Fry, Esq., the desirability of instituting engineering 
scholarships was considered. The practical outcome of this 
meeting was that most of the firms of the neighbourhood agreed 
toinstitute bursaries or scholarships at their works. The holders 
of these are to be nominated by the college authorities, Some 
will be awarded on the results of the annual examinations, while 
others will be reserved for deserving students who may be unable 
to pay the usual premiums required on entrance into works, 
The educational scheme adopted at Bristol does not include any 
attempt to impart practical workshop instruction within the 
college walls ; but the students spend six months—April to 
October—-in each year, acquiring practical experience in the 
works and drawing offices of the engineers of the West of 
England. This system is found to answer so well that Messrs, 
Stothert and Pitt, of Bath, and the Bristol Wagon Works 
Company, propose to make it obligatory on all their pupils to 
attend the college courses in the winter months for the first 
three years of their pupilage. Several firms have also signified 
their willingness to take college students for short periods, so 
that civil engineering and electrical engineering pupils may 
spend one or two terms of six months in works; while at the 
same time mechanical engineers may have experience in two or 
three different establishments during their college career. In 
return for these concessions, the council of the college has 
decided to permit deserving apprentices or artisans, nominated 
by the local engineers, to attend the college courses at reduced 
rates. It is expected that about nine first-class scholarships and 
a large number of second-class ones, will be available during the 
coming session. The following are the names of the firms which 
have already placed at the disposal of the college authorities one 
or more scholarship places in their works, on exceptionally 
favourable terms: — Messrs. Stothert and Pitt, Bath; the 
Bristol Wagon Works Company, Bristol; Messrs. Cox and Co., 
Falmouth ; Messrs. Newall and Co., Bristol ; Messrs. Willoughby 
Brothers, Plymouth; Messrs. Bush and De Soyres, Bristol ; 
Thomas Peckett, Atlas Engine Works, Bristol; Messrs. John 
Watts and Co., Bristol ; Messrs. Spencer and Co., Melksham, 
Wilts. 


THE INSURANCE VALUE OF STEAMSHIPS, 


Tue remarkable and inexplicable variation in the owners’ assess- 
ment of the value of steamships forinsurance purposes is asubject 
which has of late attracted much attention. In the cases of 
vessels insured in whole or part in the mutual insurance clubs, the 
“insured value” is stated, and is by some of the clubs published, 
so that a comparison may be easily made. And thus we find in 
one, a steamer of 1600 tons built in 1879, valued at £21,000— 
or roughly, £13 per ton—and another built in the same year 
valued at £10 per ton; one built in 1881 insured at nearly £14 
per ton, another at £15 per ton, and another of the same year 
at about £12 per ton, and at other ports we have variations as 

t. For instance, a vessel built in 1874 is insured at about 
£15 per ton, and another built in the previous year is put down 
as worth over £20 per ton; whilst a third, built in 1879, is put 
down at about £15 per ton ; another, built in 1881, is similarly 
valued; and some later built, and of similar class, as lower. 
Again, a vessel built as far back as 1872, is at one port valued for 
insurance at £12 per ton; another of the same age, class, and 
type, is put down at less than £9 per ton; and another, built in 
1880, is valued at less than £9 per ton. Through a number of 
ports there are these variations, and that with no apparent 
cause ; for the examples we have instanced above are those of 
vessels which would appear to be substantially alike. They are 
alike in age, in port of building, alike in material, and in the 
power of the engines as far as those particulars are obtainable, 
and thus there is no indication of any reason for the very great 
discrepancy in the value put upon them for insurance purposes, 
Apart from the question which has been so bitterly fought over 
—that of whether the amount of the insurance value has or has 
not anything to do with the very serious loss of property and 
life at sea—there is another point in which the variations in the 
values is very important. Much of the insurance of steamships 
is on the mutual system, in which the whole of the vessels 
insured contribute in equal proportions to the loss, or rather 
contribute at an equal rate per cent. to repay the loser of a 
vessel for the monetary value thereof. It is evident that in 
such a case the insured should not be the only person to deter- 
mine the value of his vessel, for it is not in marine insurance as 
in fire insurance—there does not appear to be any power to 
make the policy of insurance a simple indemnity. If the 
insurance club could replace the steamer lost, with an allowance 
for the loss of interest, then the mere nominal value would be a 
matter of no concern to anyone ; it would be only a means of 
assessing the contributions to other losses. But as it is at the 
present time, it is the defining by the insured owner of the 
vessel of the sum he is to receive if that vessel be lost ; and it is 
clear that as the steamship grows older, and the expectation of 
its loss becomes greater, there is not that inducement to the 
owner to reduce the insurance value of the steamer that there 
ought to be when it is remembered that its “life” is working 
out by wear and tear, and that the value of the vessel is pro- 
portionately depreciating. It is not so much with the question 
whether there should be a minimum of value which should be 
uninsurable that the public is concerned ; what is needed is 
that there should be some method either of determining the 
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yalue for insurance purposes, or some means of giving the com- 
panies and clubs the power of mere replacement to protect 
themselves against the payment of sums far too high, 


SPANNING THE DEE, 


By starting the sinking of the first cylinder of a new bridge 
from Connah’s Quay across the Dee last week, Mr. Gladstone 
initiated a railway development of importance. The monopoly 
of the London and North-Western Railway in the Wirral Penin- 
sula has been a grievance for a great many years among mine- 
owners and agriculturists throughout North Wales and Cheshire 
down to Birkenhead, owing to the rates which the London and 
North-Western Company have been able to exact with impunity. 
The Mersey Tunnel Railway and its extensions—which are now 
advancing rapidly—were an important step in the direction of 
breaking down this monopoly, but the new railway will go a 
great deal further than this, and will directly connect the 
yaluable coal and iron districts of Wales with Liverpool, and 
thence with Lancashire, Yorkshire, and the whole of the North 
of England, and by competing with the present system it will 
bring down the rates, and so develope the at present hampered 
industries of the Principality. During the last twenty-five 
years numerous schemes have been before Parliament for cross- 
ing the Dee at this point, and in 1873 Parliament's sanction was 
given to a Bill for constructing a high-level bridge over the river 
and a line on to Birkenhead to join the mersey Tunnel, and also 
a line to Chester to join the Cheshire Lines system at that city. 
This project was not, however, carried out, but in 1884 the Man- 
chester, Sheffield, and Lincolnshire Company obtained powers to 
extend the Cheshire Lines from Cheshire to Connah’s Quay by 
means of a low-level opening bridge across the Dee, and in 1885 
the Wirral Railway Company projected, by the co-operation of 
landowners all along the route, a railway from the Cheshire side 
of the Dee direct to their new station at the Birkenhead Docks. 
In the next place the Mersey Railway Company came to an 
agreement with the joint lines at Chester for making their 
permanent junction at Rock Ferry, and the bridge which has 
been commenced is the final outcome of all these arrangements 
for connecting Wales, Cheshire, and the North of England. This 
new bridge will cross the Dee at a point where the river is 480ft. 
wide. The swinging girder will be 287ft. long, at a height of 
16ft. above the water, the clear opening span being 140ft. long. 
It is stated that the bridge will be longer by 35ft. than any existing 
opening bridge spanning a navigable river in the United King- 
dom, The piers are to be constructed on the Indian system of 
brick wells, by which the employment of iron between “ wind 
and water ” is avoided. The girders are to be of mild steel, and 
consequently the moving mass, when the bridge is being opened 
or shut, will not exceed 850 tons, By adopting hydraulic power 
with water under a pressure of 700 lb., the bridge will be opened 
or closed in forty seconds. The estimated cost is from £70,000 to 
£80,000, and it is expected that the work will be completed by 
the autumn of next year. Mr. Francis Fox, of Westminster, is 
the engineer, and Messrs, John Cochrane and Sons, of London, 
are the contractors. 


THE THAMES AT RICHMOND. 


THE only remedy for lowness of water in the Thames between 
Teddington and Richmond, is, in the opinion of the Richmond 
Select Vestry, a lock and weir situated near Isleworth. The con- 
dition of the river was the chief subject for discussion at the 
meeting of that body last week. Being dissatisfied with the 
policy of dredging hitherto pursued, and which, according to 
Mr. Ritchie’s recent statement in the House of Commons, is to 
be continued, the vestry, with a view to remedy, resolved to 
ascertain if the powers of the Thames Conservancy are not sub- 
sidiary and amenable to the control of the Local Government 
Board or the Board of Trade. They also decided to send a 
request to the President of the Local Government Board, and 
to other members of Parliament interested in the district, 
inviting them to inspect the deplorable state of the river at low 
water. That something must be done, and that without delay, 
is becoming the opinion of more than one local body on the 
riverside. A nucleus for concerted action has been formed by the 
coalition of the Twickenham Local Board and the Richmond Vestry, 
who have now both set their respective surveyors to work to 
ascertain how the river really does compare with normal average 
conditions. This matter is by no meansa new one. The engineer- 
ing world have heard about it in previous years, but there seems 
good reason for believing that it is likely soon to be settled. The 
Conservancy Board doubtless honestly do their best in the 
interests of the river generally, and if they can see their way 
to fall in with the wishes of the inhabitants of Twickenham, 
Richmond, and Isleworth, consistently with their duty to other 
portions of the stream, they will probably endeavour to do so. 
In the localities most interested a lock and weir is considered 
the remedy for scarcity of water, and a lock and weir is pretty 
sure in time to be constructed. A member said it was a question 
whether they should not offera premium for a new form of lock. 
The state of the river between Richmond and Putney was 
peculiar, and required special treatment. There were several 
locks abroad, like the Anderton canal lift, which were of the 
kind that was wanted; and there was one at Auxerre on the 
Yonne. What was wanted was something that would lie down 
in winter, because it would only be required in summer. £250 
would perhaps be a reasonable premium to offer if good advice 
was sought. This suggestion was received with some degree of 
favour by the Board, who, should occasion require later on, would 
probably not be slow—in conjunction with Twickenham and 
other neighbouring towns—in adopting it. The matter, how- 
ever, was not considered quite ripe enough for such a step yet. 


THE NEW CANADIAN IRON AND STEEL DUTIES, 


“ British iron and steel manufactures, to the value of millions 
of dollars annually, will be still admitted into Canada free, or at 
a low rate of duty.” So runs the most pacific portion of the 
important reply of the Committee of the Canadian Privy Council 
to the Colonial Secretary concerning the protests made by the 
members of the English iron and steel trades against the recent 
increases in the Dominion tariff. The reply is of deep interest, 
and is convincing that in the course she has taken Canada has 
been actuated by a determination to foster home industries. 
Our own iron and steel masters should give close attention to 
the Canadian Committee’s report. It shows that in 1868 Great 
Britain did fifty-eight per cent. of the business with Canada in 
four classes, comprising the higher forms of iron and steel goods 
imported, while the United States did forty-two per cent. 
That trade has since become so revolutionised that during the 
decade ending last year the proportion has been seventy per 
cent. for the United States and thirty per cent. for Great 
Britain. The Privy Council remark that under these conditions 
the pertinent question to be considered was: “How shall 
Canada overcome her increasing dependence upon foreign 
resources for her enormous annual requirements of iron and 
steel?” The answer to the question has been furnished in the 





increase in the tariff of 100 per cent. on pig iron, 155 per cent. 
on bar iron, and 350 per cent. on puddled bars. Canada’s rich 
and varied mineral resources are, the Privy Council plainly tells 
us, to be developed, and there is no gainsaying the truth of 
the argument that in taking the step she has done the 
Dominion “is but following the methods adopted by Great 
Britain, France, Belgium, Germany, the United States, and 
other countries which have succeeded in promoting a great iron 
and steel industry.” It is satisfactory to know, however, that in 
many branches of the iron and steel trades Canadian imports 
from England will be large for many years yet in the future. 
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Magneto and Dynamo Electrie Machines: with a Deseription of 
Electric Accumulators, A Practical Handbook, translated from 
the German of GLACER DE Crew, by I’. Known. Second Edition, 
Enlarged, with a Preface and an additional Chapter on the 
Latest Ty pes of Machines, by W. B. Esson. London: Whit- 
taker and Co., and Bell and Sons. 1887. 

TueEnre are few electricians who have not at least heard of 

Glacer de Cew’s book, and we are glad to find that Mr. 

Krohn’s translation of it has reached a second edition. The 

volume before us is an octavo of 311 pages; at the end is a 

copious index. These pages are well printed and the paper 

is good. The volume is abundantly illustrated, but the 
woodcuts are nearly all old. It seems that in the present 
day very few authors or publishers will incur the cost of 
new engravings, and so the same cuts meet us at every 
turn. The prominent defect of this and all similar text- 
books in the matter of engravings is that they never 
contain anything with the aid of which it would be 
possible to construct a machine; that is to say, it never 
seems to enter the head of author or publisher that a 
working-drawing properly dimensioned might prove of 
value to the reader. The cuts in this book are not well 
printed, possibly because the blocks or electrotypes have 
seen too much service; possibly because the publishers 
would not incur the expense of printing them properly. 

In this respect, however, the volume is no worse than 

many others which we could name, and is very much 

better than some. 

The volume contains a history of magneto-electric 
and dynamo-electric machines, and goes over a great deal 
of old ground. The historical portion is, however, on the 
whole well done, and considerable care has been taken to 
make the principles of each machine clear. All this is 
contained in an introduction. We have next what is still 
a history in a sense, namely, a description of all the 
machines which have at one time or another made their 
mark. 

It is not until we reach the third chapter that we come 
on what may be termed original matter. This is devoted 
to a consideration of the peculiar applicability of the 
various electric generators to various purposes. The 
author prefers continuous to alternating current machines, 
and gives his reasons for the preference. He next con- 
siders the means— automatic and otherwise—available for 
regulating current, and subsequently devotes many pages 
to the consideration of accumulators. We find, however, 
that he makes no reference to the ingenious and efficient 
shunt current regulator of Messrs. Goolden and Trotter. In 
Chapter VI. we have an explanation of the physical laws 
bearing on the construction of electric machines and their 
application in practice. All this is very well done, but not 
better than it has been done by other writers. Chapter 
VII. is devoted to the construction of the several parts of 
electric generators. There is here to be found a great 
deal of information, but it is hardly of a practical kind ; 
and, as we have said before, it would not be of much use 
to anyone undertaking to build a machine. The employ- 
ment of electric generators in producing the electric light, 
the galvano plastic process, telegraphy, &c., is con- 
sidered in Chapter IX. In the tenth chapter we find 
formule for the construction of electro-magnets. In the 
eleventh chapter instruments for measuring currents are 
explained, and in the twelfth chapter we have an account 
of the latest types of generator. 

The book is, on the whole, satisfactory, and we can 
recommend it to the student. We have often heard it 
said, “One never can find what he wants in a book.” 
This cannot be said, we think, of the present volume, 
although, as we have stated, it is different in many respects. 
Electricians engaged in practical work will find it of 
some service as a reference volume, especially the latter 
portion. 

It is a noteworthy fact that the theory of two well- 
known machines has never been satisfactorily explained. 
One is the Gramme, or Pacinotti armature, concerning 
which our author gives the commonly-received explana- 
tion, which we need scarcely tell our electrical readers is 
not regarded as complete or satisfactory by all electricians; 
the other is the Thomson-Houston machine, concerning 
which our author says:—“ This is an are lighting machine 
which exhibits in its construction every shade of electrical 
heresy. Although most of the principles of correct 
design, or of design hitherto considered correct, have been 
violated in its construction, it seems, disregarding the 
question of efficiency, that a high degree of success has 
attended its working. It is largely employed in the 
United States, but has only recently been introduced into 
England.” The author does not explain the reason, which 
is that the machine is used almost exclusively for arc 
lighting in combination with a very excellent lamp. The 
lamp and the machine must be taken together, for we 
believe they have never been worked satisfactorily apart. 
One of the reasons why the lamp works so sm that 
the machine has an efficiency of only about 50 per cent.; 
but the light produced is so clear, steady, and colourless 
that the public are willing to sacrifice efficiency to obtain 
so desirable a result. This is the whole secret of the 
popularity of the generator, which has a very peculiar 
armature, resembling in its winding that of a ball of 
string crossed and re-crossed symmetrically. The theory of 
the machine has long been a crue for electricians, and our 


author says:—“ That the action of the machine will ever 
be completely understood seems highly improbable, from 
the complicated reactions taking place.” 

It is worth notice that our author says nothing of the 
very remarkable dynamos used with the Parsons’ steam 
turbine, of which a large number is running at the New- 
castle Exhibition at about 8000 revolutions a minute. 





The Practical Enyincer’s Handbook: Comprising a Treatise on 
Modern Engines and Boilers, Marine, Locomotive, and Statvon- 
ary; and containing a large collection of Rules and Practical 
Data relating to recent Practice in Designing and Constructing 
all kinds of Engines, Boilers, and other Engineering work ; the 
whole constituting a comprehensive Key to the Board of Trade 
and other Examinations for Certificates of Competency in Modern 
Mechanical Engineering. By Watter 8. Hurroy, London: 
Crosby Lockwood and Co. 1887. 

Tuts book is by the author of the “ Works Managers’ 

Handbook,” and is of a very comprehensive and ambitious 

character. Its style is very much that of the handbook, 

which has been well received, and as it contains a great 
deal that the works’ manager very frequently requires, 
put in a form that is very easily taken in at a glance; 
and, moreover, as it contains a great deal of practical 
experience and gives very numerous rules, unencumbered 
by purely theoretical minutis, the book has deservedly 
reached a fourth edition. The object of the book now 
before us is to economise time, and to present to mechani- 
cal engineers generally a compendium of theoretical and 
practical information of the kind most frequently required 
in the common daily routine of the office and works; and 
in a cut-and-dry form. In this Mr. Hutton has succeeded 
completely, as far as the scope of his compilation goes. He 
has collected together a surprising quantity of rules and 
practical data, and has shown much judgment in the 
selections he has made with a view to giving what is 
wanted in the works, as differing from that which is 
wanted in the class room. A certain amount of objection 
always attaches to rules which are not accompanied by 
reasons and proofs, but there is no doubt that this book 
is one of the most useful of its kind published, and will 


be a very ep wad compendium, the more so as it is illus- 
trated with a large number of useful smal] engravings of 


practical value. The author deals very much in rules, 
and, of course, is prone to accept rules wherever he finds 
them. To make a really useful collection of rules, how- 
ever, requires a great deal of care in selection and 
revision, and it is a waste of space to give several very 
similar rules for the same thing, as Mr. Hutton does, for 
instance, concerning condensation of steam, a subject on 
which he gives four rules, separated by other rules for no 
apparent reason, and introduced with the remark that the 
following rule or formula “is sometimes used,” but no 
reason is given for “sometimes” using the one instead of 
the other. This plan of piling up rules and, as it were, 
saying, “ Yer pays yer money and yer takes yer choice,” 
might be rather embarassing to the young engineer, who 
finds the four rules giving for the same thing four different 
results, namely, 20, 21, 21°57, and 22°22. With a very 
little examination Mr. Hutton might have seen that one 
rule gould have replaced the four. 

For the quantity of coal a ship’s bunker will contain a 
rule is given, which refers to rectangular bunkers, but the 
sketch given shows a bunker whose capacity would be 
much less than the rule gives because of its curved form. 
The author’s division of his subjects is very mixed. For 
instance, a distinct isolated paragraph upon the weight of 
steam is placed under a general head on combustion and 
consumption of fuel in steam boiler furnaces, though 
there are parts dealing specially with steam. There is, 
however, a very good index, which is palliative of this 
sort of thing. Ina chapter on evaporation the efficiency 

pits. Why 
T, + 461 
the 461 is put into the divisor and denied to the 
numerator is not clear, and absolute temperature is not 
mentioned. Some confusion on a similar subject occurs 
on another page concerning the efficiency of the steam 
engine. Here the author gives T, as the absolute initial 
temperature, so that his formula as above would give a 
curious result, and the wavering engineer would be hope- 
lessly uncertain if he looked at the opposite page and 
found the theoretical efficiency arrived at without any 
reference to absolute temperature. Concerning the 
strength of boiler shells a large number of rules is given, 
but rules or formule by which the engineer may find the 
stresses for himself, and apportion sections according to 
circumstances, are not given. 

The power obtainable by using a condenser “may be 
easily calculated,” the author says. He simply assumes 
that the condenser back pressure is 31b., and that the 
power of an engine is increased by 12 ]b. per square inch 
extra pressure. How nice it would be if the non-con- 
densing compound engines now working with 1°6 Ib. could 
be made to work with 1:4 1b. per indicated horse-power 
by putting on a condenser. 


of a steam generator is given as E = 








Cost OF TRANSMISSION OF PowER.—The following table has been 
published as showing the relative cost of transmission of 100-H.P. 
to given distances by four different systems. 
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Electricity .. 1°80 1°84 1°94 | 2°27 | 2°84 | 4°61 ) 
Water-pressure ..| 2°27 2°86 2°61 | 4°08 5°79 9°57 -Steam 
Compressed air at 8°17 | 8°23 | 8°83 | 4°05 | 5°25 6°39 ) 
Ropes ++| 1°26, 1°49 | 1°58 | 2°88 4°29 12°68 
Electricity .. ..| 0°46 0°48 | 0°53 | 0°62 | 0°68 1°15 ) 
Water-pressure ..| 0°46 | 0°55 | 0°62 | 1°33 | 2°23 3°54 || Hy arantic 
Compressed air ... 0°72 0°SO 0°84 1°21 1°86 3°36 \ e 
Ropes .. .. ../ 0°25 0°27 | 0°30 , 0°80 | 1°42 3°39 





It need hardly be said that the cost of transmission by electricity 
isan estimated cost, there being very little experience on the 





subject, 
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TRIPLE EXPANSION MARINE ENGINES. 





WE illustrate above a set of triple expansion marine engines | 


made by Messrs. Alexander Shanks and Son for a working pres- 
sure of 150lb. per square inch. The following is the specifica- 
tion to which the engines were built :— 


Cylinders.—To be three in number, one for high, one for 
medium, and one for low-pressure steam. The high-pressure 
cylinder to be 10in. diameter, the intermediate cylinder to be 
15in. diameter, and the low-pressure cylinder to be 24in. in 
diameter, all having a clear stroke of 18in. To be of a special 
mixture of hard grey cast iron, to be perfectly sound and truly 
bored, to have escape valves at top and bottom so arranged as 
to prevent accidents to anyone. These and all other valves to 
be kept outside the lagging, so that they may be easily 
examined and kept tight. Drain cocks to be fitted into all 
cylinders, with drip pipes attached for leading the condensed 
water into the bilges or condenser, and a complete set of indi- 
cator gear to be attached to all cylinders. The cylinders to be 
lagged with hair felt and covered with polished mahogany. 

Pistons.—To be of the same metal as the cylinders, cast 
hollow with strong connecting ribs, each to have two metallic 
packing rings. 

Cylinder covers.—To be of strong cast iron, with strengthen- 
ing ribs on the top sides, and polished on their edges and faces ; 
the recesses to be lagged with hair felt and covered with polished 
mahogany. 

Starting valve.—To be on the slide principle, single ported 
and partially balanced ; to be fitted on the low-pressure cylin- 
der, and the lever for operating the valve to be brought within 
easy reach of the reversing wheel. 

Slide valves.—To be of the ordinary class, and of the same 
metal as cylinder; the high-pressure and the intermediate 
pressure valves to be single ported, the low-pressure valve 
double ported. 

Steam chest doors.—To be of strong cast iron, strengthened 
by ribs, lagged with hair felt, and covered with polished ma- 


hogany. 
Bed plate—To be of box form, having four bearings. The 


crank-shaft bushes to have round bottoms, and to be held in 
| their places by wrought iron covers and through-bolts and nuts. 
Surface condenser.—To form part of the standards at the 
| back of the engine, and to be fitted with horizontal brass tubes 
| fin. external diameter and No. 19 b.w.g. in thickness, and 
arranged for the circulating water to pass through them, the 
steam being condensed on the outside. The tube plates to be 
of Muntz metal #in. thick. The tubes to be fixed by wooden 
ferrules, and to have a total cooling surface of 365 square feet. 
Air pump.—To be single-acting, and worked from sway levers 
connected to the intermediate piston-rod crosshead. The pump 
barrel to be of gun-metal, gin. thick, and to be 12in. diameter, 
with a stroke of 9in.; the bucket, valve seats, guards, and all 


of gun-metal. All valves 


to be 


The pump-rod to be of gun-metal. 
placed as near their work as possible. 


same manner as the air pump. The pump barrel to be of gun- 
metal ,';in. thick and 8in. diameter, with a stroke of 9in. The 
bucket, valve seats, guards, &c., to be of brass, and all necessary 
shifting and other valves to be provided. 

Feed pumps.—There will be one feed pump, single-acting, and 
2iin. diameter, worked from the air pump crosshead. The 
plungers, valves, and valve seats all to be of brass, and provided 
with escape valve and cast iron air vessél. 

Bilge pumps.—To be one in number, and similar to feed 
pump. 

Standards.—Back standards for supporting cylinders to be of 
box form, cast along with condenser, of good clean cast iron. 
Those in front of the engines to be of wrought iron, four in 
number, 2fin. diameter. The back columns to be provided 
with loose cast iron guides to suit the crosshead slippers. 

Brass bushes.—All brasses throughout the engines to be of 
the very best gun-metal. 

Piston-rods.—-To be of hammered steel, 23in. diameter, and 
fixed to the pistons by taper ends and nuts on top side of 
pistons. The crossheads to be forged solid with the piston- 
rods, and to be provided with gun-metal slippers 12in. long and 
6hin. wide. 

Connecting-rods,—To be of the best hammered scrap iron 





bolts and studs which come into contact with the water to be | 


Circulating pump.—To be double-acting, and operated in the | 


——— 
— 


3ft. 9in. long from centre to centre, and 24in. diameter at the 
smallest part and tapered from end toend. The forked ends to 
be provided with steel crosshead pins securely shrunk into 
| the eyes, and the bottom ends to be provided with gun-metal 
| bushes. 

Link motion.—Slide valves to be worked by link motion, 

having cast iron excentric pulleys, gun-metal straps, wrought 

| iron rods and links, and valve spindles of steel. The valve 
spindles to have guides at top. The top end of excentric rods, 
eyes of valve spindles, and sliding blocks all to be provided with 
gun-metal bearings having suitable provision for adjustment. 
The distance from centre to centre of excentric-rods at the links 
to be 9in. The latter to be provided with double drag-links, 
those for the high-pressure valve to have screws and nuts tu 

| enable the cut-off to be changed in high-pressure cylinders ; the 

| reversing gear to be worked by a hand-wheel and double-threaded 
screw. 
Crank shaft.—To be of best hammered scrap iron or steel as 
| required, 4fin. diameter in the journals, and to be composed of 
| one solid forging, and to be perfectly true. The three cranks to 
be at angles to one another of 120 deg. 
Water service.—To be fitted on crankshaft and crank-pins. 
| All the connections to be of gun-metal, and all the pipes of 
| copper. 
| hrottle valve.—To be of the equilibrium double-beat descrip- 
tion, with all necessary levers to bring it within easy reach of 
the reversing-wheel. 

|  Lubricators.—A complete set of lubricators, oil-boxes, oil-cups, 
and all necessary pipes and syphons to be provided. The oil- 

| cups on the crank shaft to be placed above the bearing. 

| Hand-turning gear.—To consist of a cast iron disc with suit- 
able hand-lever, 











| LOCK WOOD'S SPINDLELESS METALLIC VALVE. 





THE accompanying engravings illustrate a new valve for use 
with marine and other engines, patented by Mr. Lockwood, and 





VALVE OPEN. 


now being introduced for general application. The above 
engraving shows the valve open. The valve proper consists of 
a cupped ring, the inner and outer edges of which berr on a 





VALVE SHUT. 


faced seat; outside is a cage which holds the valve in place. It 
has, of course, a very large delivery for a small lift; one set has 
been in operation at the Birkenhead Waterworks for twelve 
months, giving perfect satisfaction. 








COLLEGE OF AGRICULTURE, Downton, SALISBURY.—The summer 
session closed on Saturday, the harvest having been completed a 
week previously. The subjects of examination included agricul- 
| ture, dairy farming, agricultural and general chemistry, botany 

and plant physiology, entomology, mensuration, land surveying 
| and building construction. Practical competitions took place in 
| ploughing, harnessing and driving, knowledge of live stock, milk- 
| ing, butter making, farm machinery, and chemical analysis. The 
| natural history competitions included collections of grasses, of 
| weeds of arable land, of forest specimens, of insects, kc. The 
| following were the awards:—Certificate of proficiency in practical 
| agriculture, obtainable on examination, after completion of two 
| years’ course of study, to Mr. O. B. Rickards, Whalley Range, 
| Manchester, and to Mr. A. E. Seawell, B.A., Seale Lodge, Farn- 

ham, Surrey. Prizes were obtained by Mr. G. E. Antrobus, Eaton 
| Hall, Congleton; Mr. A. W. C. Bower, Broxholme, Scarborough : 
| Mr. P. C. Burton, Mount Park-crescent, Ealing; Mr. D. W. 
| Collyer, Craig Nethan, Weston-super-Mare; Mr. C. E. M. 
| Deaborough, Headington, Oxford; Mr. J. B. Feilding, Stapleton 
| Rectory, Shrewsbury; Mr. V. 8S. Galsworthy, 11, Waterloo-place, 
Pall Mall; Mr. C. E. Mackenzie, Charborough Park, Wareham ; 
Mr. T. P. Pochin, Braunston House, Leicester; Mr. G. P. Smith- 
| son, Morris Grange, Richmond, Yorks; Mr. E. A. Sweatenham, 
Lampton Lodge, Isleworth; Mr. F. D. Solomon, Southfield House, 
Dartford; Mr. E. H. Thompson, Highbury, Bournemouth; Mr. F. 
B. Thresher, Corfe Hill, Weymouth; Mr. W. A. Watson, B.A., 
| 65, Eccleston-square, 8.W.; Mr. A. H. Wrightson and Mr. R. G. 

Wrightson, 7, Herne-terrace, Worthing. 
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MANCHESTER EXHIBITION.—PASSENGER ENGINE, LANCASHIRE AND YORKSHIRE RAILWAY. 


THE VULCAN FOUNDRY COMPANY NEWTON LE-WILLOWS, ENGINEERS. 
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PASSENGER ENGINE, LANCASHIRE AND 
YORKSHIRE RAILWAY. 

On page 174 will be found a longitudinal section of the fine 
bogie passenger engine exhibited at Manchester by the Lanca- 
shire and Yorkshire Railway Company. This is one of a number 
built by the Vulcan Foundry Company for the Railway Company, 
and although the designs for the present engine have been got 
out under Mr. Aspinall’s superintendence, the general features of 
the engine are identical with those designed by Mr. Aspinall’s 


predecessor, Mr. Barton Wright. In fact, care has been taken | 


to make, as far as possible, all the working parts the same, so 
that the engines shall duplicate each other. The only difference 
of importance is that the bogie has been made of the swinging 
type, not much used hitherto in England, and the engine frames, 


instead of being bent to clear the bogie, are straight from end to | 


end, 


The annexed tabular statement gives full particulars of the 


engine and tender, and engraving of which will be found above. 


Particulars of Lancashire and Yorkshire Express Bogie Passengei 
Engines and Tenders, built by the Vulcan Foundry Company. 
Boiler— ft. in. 
Diameter of boiler outside at fire-boxend .. .. .. 4 4 
Length of barrel ja ts «Oe 
Thickness of plates, ‘best Yorkshire iron. . ec «oe «6O 
Fire-box shell— 
—— outside .. . ‘ a 
Breadth outside at bottom . 
Depth from centre line at front and back 
Copper gt peri 
ngth of copper fire-box inside, top ° 
Length of copper fire-box inside, bottom’ 
Breadth of copper fire-box inside, top... 
— of copper fire-box inside, bottom 
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on2eo DHO 
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“aterial, iron ; ; “pean 192. 

Diameter outs 

Length Coocen | tube : plates :: 
Heating surface— 


x 
Tubes 
Grate area os 
Cylinders, in one castin, 
{nside diameter of cy’ inders. . 
_— imo Sve 4a ee 
ap ts) rts.. .. 
Width of Poy a 
Width of poe ced _— i. 08 
Centre to centre o ylinders ea ae 
Centre to centre of valve oe we ae 
Inclination of cylinders... .. ‘ove os Oe 
Excentrics— 
|, eee 
Diameter .. .. 
Rods— 
Length of excentric-rods .. .. 
Length of connecting-rod .. .. 
Wheels, mild ra steel— 
Diameter of coupled wheels on tread 
Diameter of e wheels on tread 
Thickness of tires when finished 
Width of tires when finished 
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From centre to centre of bogie axles.. 

ving to trailing axle .. 

Axles, Siemens — alegtienalialig 
Bogie axle: Diameter of journal. . 
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tou of ptr hoy -rod journal . . 
Diameter of axle-box journal.. .. 
Length of axle-box journal .. 
Traling axle: Diameter of axle-box journal .. 
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J. SWAIN ENC 
Driving and trailing axle-boxes— 
bse iron, case-hardened, and fitted with gun- 
ic metal bearings. 
Bogie, swing link type. 
‘ Bogie frames mounted on eight springs. 
njectors— 


wo self-acting re-starting injectors. 
Clack-boxes with combined injector and ejector steam 





valve. 

Brake— 

The engine and tender are fitted with the automatic 
vacuum brake. 

Weight of engine, empty — tons. cwt. q”. 
TET. G5, cv. on,” 4a... ine. 06. > 00., O42 
Co gl ee ee 
pn ee ee ee 

Total . wa 37 

Weight of engine, working 0 order — 

Bogie whee! er ae 
Driving wheels <a 40. 40 96 0m 66 100 om oe 
Ween WHE ee ce ee tes we ee ee 
OU ee a5, aw Se ee ae se 

TENDER. 

Tank, 2000 i 
Fitted wi bottom’s arrang t for picking up 

—— 

Axles, mild Siemens steel— 

Diameter of journal... .. .. ‘ 
Length of journal .. . 
Centre to centre of journals |. oe: cake wind om 

Axle-boxes— 

Cast iron, fitted with gun-metal bearings. 

Wheels, mild Siemens steel— 

Diameter of wheel on tread .. .. eo ee 
Thickness of tires when finished.. ee 
Breadth of tires when finished .. ‘ a ee 
Springs— 
Len; the fi leading and trailing spring C to C, un- 
Camber _ leading ‘and “trailing spring "C to C, un- 
Breadth “ot Yeading and trailing spring ih ‘to ¢, un- 
Thickness, top plate, }in.; 14 plates, ‘fin. 
——_ of centre spring C to C, unloaded... 
Camber of centre spring C to CG, unloaded .. 
Breadth of centre spring C to C, unloaded .. 7 
Thickness, top plate, pins 16 plates, gin. 
— tender, —_ or tons cwt.. 
ee a) ib aa Ob Ge ae’ OD 4 
a. ‘ . 6 
ee * 4 
_ Peo ae te ee eee 
—— tender, with tanks full and 40 cwt. of 
ci _— 
Front .. 8 
Middle 9 
Hind .. 8 
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TELEPHONE service between Hamburg and Berlin-—a 
distance of 150 miles—has now been opened to the public. 
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NEW LOCK WASHER. 





TueEspring lock washer illustrated by the accompanying engrav- 
ings is made of novel section of steel, and acts not only as a spring- 
lock washer of the well-known form, but also by forcing the metal 
of the nut inwards upon the bolt and thus obtaining a firm grip 





of the bolt, which of itself acts very effectively in holding 
the nut. It will thus be easily seen that the washer com- 
bines the two best-known means of locking a nut, namely, 
the spring washer that must 
cut into both nut and bed 
before the nut can turn, and 
the inward pressing of the 
material of the nut upon the 
bolt. The raised rib which 
presses into the nut also 
serves to prevent the spread- 
ing of the washer, and in 
this way is a source of 
It is known as the National Lock Washer, and has 





economy. 
been extensively tried with success on American railways. 
It is being introduced into this country by Messrs. John H. 
Ladd and Co., of London. 








INSTITUTION OF CIVIL ENGINEERS. 


THE WATER SUPPLY OF BIRMINGHAM. 

On Monday afternoon a number of Birmingham Students of the 
Institution of Civil Engineers paid a visit to the pumping station 
of the water department of the Birmingham Corporation at 
Whitacre, and were shown through the extensive buildings by 
Mr. J. W. Gray, the engineer to the water committee. This 
station, it may be remembered, was the last erected by the Town 
Council for the supply of water to Birmingham—a supply which, 
during the long period of excessive drought which has recently 
been experienced, has been the envy of many localities in this 
country where water has not been obtainable with such facility. 
Firstly, the two compound differential engines were examined. 
These have a high-pressure cylinder of 33in. in diameter, 
and a low-pressure cylinder of 60in. in diameter, with a 
stroke of 10ft. The plungers are 26in. in diameter, and on 
each stroke of the engine no less than 420 gallons of water 
are forced through the pipes to Birmingham, while the two engines 
together send direct to town no less than 10,000,000 gallons per 
day. Close by are the two single-acting Cornish engines, bearing 
cylinders 72ft. in diameter, with a stroke of 2ft. One of the plunger 
— hasa diameter of 30in., and the other 24in., the stroke being 

Oft.; while each engine is capable of delivering 3,500,000 gallons 
per day. During the prolonged dry weather the two compcund 
engines and one Cornish engine were kept continuously at work, 
and had the main pipes been of sufficient dimensions between Whit- 
acre and Plant’s Brook the four engines would have been employed. 
Normally, however, only two engines—one of each kind— are 
worked, and it is only when the demand for water becomes excessive 
that it is found necessary to bring into action a third engine. 

A visit to one of the principal pumping stations for the supply 
of water to Birmingham naturally leads to the inquiry, What has 
been the position of the Water Department of the Corporation 
during the many weeks of drought which have been recently 
experienced? In some towns the machinery for supplying water 
has completely broken down; in others—and Manchester, a town 
well worthy of comparison with Birmingham, may be cited as an 
instance—the delivery is even now only intermittent, while in very 
few places has the supply been of such a character as not to cause 
uneasiness. In Birmingham, the Birmingham Daily Post says, 
the Water Department has not been alarmed to any great extent. 
Their resources certainly were taxed to the utmost, but thanks to 
the prudence and forethought of the committee and their officers, 
the town has passed through the long period of drought without 
any extreme anxiety, and with the consciousness that a constant 
supply of pure water could still be given to the town even though 
the dry weather continued for several weeks to come. The 
difficulties of providing for an exceptionally increased demand were 
satisfactorily overcome, even when the effects of the drought were 
the most severely felt. The greatest quantity of water ever 
supplied to Birmingham in a single week was 146,000,000 gallons 
during the week ended the Ist July last. From the station at 
Plant’s Brook were pumped 13,936,090 gallons; from Whitacre, 
61,096,220 gallons; and from the well at Whitton, 6,711,250. 
The quantity of water pumped to the low-level district that 
week, therefore, was 81,743,560 gallons. From that quantity 
however, must be deducted 23,852,730 gallons, which was trans- 
ferred to the supply of the middle-level district from Monument- 
lane to Aston, thus giving a supply to the low-level district of 
57,890,830 gallons. The pumping station at Aston receives water 
from the Perry Brook, the Witton Brook, the Perry well, and the 
King’s Vale well; and from that station 82,566,998 gallons were 
— to the middle-level district. But of that quantity 
10,383,010 gallons were utilised for the high-level or Monument- 
lane district, so that the middle-level district consumed 72,183,988 
gallons. To that 10,383,010 gallons must be added 5,937,490 
gallons, which were taken from the Solly Oak well, and the 
total quantity of 16,320,500 gallons was consumed by the 
Edgbaston district, which includes Edgbaston, Moseley, and 
the upper part of Handsworth above the Soho-road. The 
water supplied to those three districts consequently gave a total 
quantity of 146,395,318 gallons. This vast quantity of water was 
obtained from rivers and wells, and it is interesting to know how 
much of the water consumed that week was derived from the 
different sources. In the low level district, out of the 57,000,000 
gallons, 5,035,938 gallons were obtained from wells, and 52,854,892 
gallons from rivers. To the middle district was supplied 29,008,711 
gallons of well water and 43,175,277 gallons of river water ; and 
to the high-level district was supplied 10,081,591 gallons of well 
water and 6,238,909 gallons of river water. From these figures 
it will be seen that the proportion of well water to river water 
supplied in the low level district was about one-eleventh, 
while rather more than one-half—about five-eighths—of the 
water supplied to the middle level district was well water, 
and about three-fourths of that supplied to the Edgbaston 
district was also taken from wells. During the first half of the 
present Fp the quantity of water pumped into Birmingham was 
2,497,985,852 gallons, as compared with 2,246,243,837 gallons in the 
corresponding half of last year, or an increase this year of 
251,742,015 gallons. Subdividing the figures again, it appears that 
the quantity of water supplied for all purposes, such as domestic 
and trade uses, street watering, &c., during the maximum 
week per head of the population per day was 41} gallons, and that 
was during the last week of the half-year. Omitting the four weeks 
of July, when the drought was the most severely felt, it seems that 
the average number of gallons consumed per head per day 





was only 26}, while the average for the whole half-year 
was 274 gallons. During the dry weather there wero many 
complaints among the inhabitants concerning the dusty nature of 
the streets, and yet upwards of four million gallons per week were 
utilised for street watering in the borough, and one and a-half 
million gallons in the outlying districts. These statistics will give 
some idea of the enormous strain upon the resources of the water 
department; and when it is stated that the engines at the pump- 
ing stations were kept at work 168 hours per week, or. exactly 
twenty-four hours per day, without any cessation, nobody will be 
astonished to learn that during the hot weather the demands 
upon the water department were about 50 per cent. above the 
average. A greater amount of work it would have been abso- 
lutely impossible to accomplish, and it reflects great credit on the 
department to be able so satisfactorily to send to Birmingham an 
adequate supply of water, and especially a supply which is not only 

tant, but includes the very last gallon the extensive machinery 
is able to pump in the twenty-four hours. 

During the past three months the storage water at Shukstoke 
has been drawn upon. This reservoir has always been kept well 
supplied, but 141,000,000 gallons have been taken from it, and the 
water has sunk 6ft. since the commencement of the season. 
Nevertheless there still remain 280,000,000 in the reservoir, and 
it is not expected that this quantity now will be very extensively 
reduced. Fortunately the wells, which are such a material source of 
supply, have not failed, and there is no indication at present of any 
of them becoming exhausted. 











INTRODUCTION OF THE TELEPHONE INTO CHtNA,—A Pekin 
correspondent of the New York Sux says:—‘‘An American 
party have arrived at Tientsin, and are negotiating for a con- 
cession to introduce the telephone, and hope to succeed, 
but as the telephone is no novelty here, and the Chinese imperial 
telegraphs are under competent control, who can manage tele- 
phones as well as telegraphs, it is not altogether certain that the 
Americans will be able to make a success of their present venture. 
Even if they get a contract, it is not likely to be a very remunera- 
tive one, for the simple reason that there is but a limited class to 
use it.” 

THE UNITED States NAVAL BUREAU OF STEAM ENGINEERING.— 
The announcement, says the United States Army and Navy Journal, 
‘that Engineer-in-Chief Chas, H. Loring had resigned his position as 
Chief of the Naval Bureau of Steam Engineering, and that Chief 
Engineer Geo. W. Melville had been appointed to succeed him, 
although a good deal of a surprise tothe general public wasnot totally 
unexpected by officers at the Navy Department, especially engineer 
officers. For a long time it has been known that the relations 
between the Secretary and Mr. Loring were somewhat strained, 
and that the latter was only holding on because he had a slight 
hope that partial harmony, at least, might be restored, and the 
Navy thus spared the mortification of a breach in the Secretary’s 
cabinet. Instead of the breach being closed it gradually widened, 
until Mr. Loring found that a further continuance in office would 
not only make his official life unbearable, but would work to the 
disadvantage of his corps. Hence, he tendered his resignation, and 
this, according to all accounts, was cheerfully accepted. The 
selection of Chief Engineer Melville will be regarded by the Naval 
service and by the country at large as a most excellent one. 
Mr. Melville’s leading characteristics of promptitude, judgment and 
executive ability of the highest order, are matters of world-wide 
notoriety, and if there be added to this the undoubted fact that 
the Secretary of the Navy and this officer are thoroughly at one 
in their ideas relating to the policy of the Department toward the 
Navy, it is evident that the country is to be congratulated upon the 
selection of the hero of the Jeannette as the right-hand man of the 
Secretary of the Navy, in the task of bringing his branch of the 
administration to the forefront in efficiency and practical accom- 
plishment. It is quite probable that a few radical changes in the 
conduct of the affairs of the Bureau will follow the appointment of 
Mr. Melville, but of their precise nature or extent it is useless, at 
this early date, to speculate.” 


THE LATE Mr. W. B. Buppicom.—The death is announced of 
Mr. William Barber Buddicom, of Penbedw Hall, Mold, Flintshire, 
one of the few survivors of the great railway and mechanical 
pioneers of fifty years ago, with whom were intimately associated, 
in the construction of the first series of railways in England and on 
the Continent, George and Robert Stephenson, Joseph Locke, John 
Errington, Thomas Brassey, William Mackenzie, and others who 
have predeceased him. Mr. Buddicom was the second son of the 
Rev. Robert Pedder Buddicom, incumbent of St. George’s, Everton, 
and afterwards principal of St. Bees College, and was born at 
Liverpool in 1814. He was apprenticed at an early age to the en- 
gineering firm of Mather, Dixon, and Co., of Liverpool. In 1836, 
at the age of 20, he was appointed resident engineer on the Man- 
chester and Liverpool Railway, and during the time he was so 
employed carried out many important works. In 1838 he was 
appointed engineer on the joint Glasgow, Greenock, and Paisley 
Railway, where he remained till 1840, when he was appointed loco- 
motive superintendent of the Grand Junction Railway. In 1841 
he was called to France by Mr. Joseph Locke to erect works near 
Rouen for the purpose of constructing the rolling stock for the 
Paris and Rouen Railway, and he held the contract for working 
that railway till 1860. He was connected with Messrs. Brassey 
and others in making the celebrated Bellegarde tunnel] on the 
Lyons and Geneva line, and also in constructing and working the 
temporary Mont Cenis Mountain Railway on Fell’s system, the 
Southern Railways, and Maremma Railways of Italy. In 1847 the 
dignity of Chevalier of the Legion of Honour was conferred upon 
him by Louis Philippe for distinguished services rendered by him to 
mechanical industry in France. In 1864 he retired from the busi- 
ness of his profession. He was a magistrate for the county of 
Flint, and filled the office of high sheriff for that county in 1864. 
He was a member of the Institution of Civil Engineers, of the Insti- 
tution of Mechanical Engineers, and also of the Société des 
Ingénieurs Civils of France. In 1845 he married Marie Jeanne, 
daughter of Captain Hownam, R.N., and leaves surviving two sons 
and three daughters. Referring to the death of Mr. Buddicom, 
the Journal de Rouen says:—Mr. Buddicom occupied a prominent 
position with us when the invention of railways came to revolu- 
tionise commerce and industry. He was the pioneer of railways 
in our district. Mr. W. B. Buddicom established himself as an 
engineer in partnership with Mr. Allcard at Petit-Quevilly, and 
the first locomotives were built in the establishment occupied by 
Messrs. Corbran and Lemarchand. In 1842, at the time of the 
construction of the Paris and Rouen line, Messrs. Alleard, Bud- 
dicom, and Co. founded the establishment at Sotteville, 
which, at a later date, became the most important work- 
shops of the Western Company. About 1854 his firm under- 
took very large orders for rolling stock, and, apart from the 
orders which they executed for the old companies—the Rouen, 
Havre, and Caen lines, which afterwards were absorbed into the 
Western system—built engines, apr es and wagons for other 
companies, He also started shops at Bordeaux. r. Buddicom 
had amongst his numerous personnel many English assistants. 
Amongst these were Mr. Whaley, sen.—well known at Rouen, 
where he is butied—who was the manager of the shops at Sotteville 
for thirty years, and Mr. Whaley, jun., who, after directing for 
several years the works at Sotteville, removed to Paris to take 
charge as engineer of the works there. Perhaps the best eulogy 
that can be paid to an engineer is to say that his works survive 
him. There are still on the French railways—particularly en the 
Rouen to Elbeuf-Saint-Aubin lines—some locomotives of the ‘‘ Bud- 
dicom type.” It is principally to the establishments founded by 


this eminent engineer that the Commune of Sotteville owes its 

resent importance, and the municipality in recognition of this fact 

given the name of ‘‘ Buddicom” to the street in which the 
principal entrance to the shops is situated. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


TRADE in Wolverhampton yesterday and in Birmingham to-day— 
Thursday—again wore an improved appearance. Last week's 
reports were repeated on receipt of advices from America for 
sheets, hoops, and sectional iron, and these orders are expected to 
be further augmented. Some importance is attached to this ex. 
pression of demand, not merely because it will provide work at the 
mills, but because it is an indication that America, notwithstanding 
her large resources, is unable to satisfy her own enormous demands, 
At the same time there seems to be but little ground for the expec- 
tation that America’s demand will in the future be of very great 
account for this district. Business in baling hoops is being done 
at the low figure of £6 5s., cut to lengths, blocked, and fitted 
with buckles, and delivered f.o.b. Liverpool. 

An increased demand is being experienced on account of canal 
for sheets, bars, and some other descriptions of finished iron, 
Owing to buyers having been influenced against negotiating by the 
alteration in the tariff, makers have experienced a season rather 
under the average, and as the navigation season will close within 
two months’ time, there is no great likelihood of a full recovery 
being made. 

Competition for Indian sheet business from the Scotch and 
Cleveland firms is severe. e cheapness of the northern iron is 
a weighty consideration with the Indian consumers, to whom an 
inferiority in quality is not of much account, South Staffordshire 
firms are not inclined to attach very much importance to the 
Indian market, as it is generally credited with being a poor-quality 
buyer. 

Makers of galvanising sheets were never busier. They are work- 
ing very full time, and are assisted by the receipt of numerous 
fresh orders in their efforts to maintain prices. Orders for lattens 
are being refused at any figure under £7 5s. ; doubles remain at 
£6 5s., and occasionally £6 7s. 6d. ; and singles at £6 to £6 2s, 6d, 
Specitications are coming in freely. 

Another sheetworks is to be put in operation, namely, the Factory 
Ironworks, Tipton, which were formerly occupied by Messrs. W, 
Barrows and Sons, but which were stopped by them ten years ago. 
The works are the property of Sir Horace St. Paul ; they have been 
taken by a firm of galvanisers, and the bar mills are to be con- 
verted into sheet mills. 

The galvanisers are still in receipt of regular orders, which 
enable them to adhere strictly to their own terms. Many Indian 
and Australian indents under the association price are being 
rejected ; £10 2s, 6d. to £10 5s, are about the minimum quotations 
for sheets of 24 gauge made in this district and delivered in the 
Mersey. 

The superior bar firms are doing a better business now than they 
have done for perhaps a twelvemonth past. Sufficient orders are 
being received at a few of the works to enable their being started 
early in the week. The best markets at date are Australia, New 
Zealand, and South America. Prominent among the firms who 
reported some improvement to-day were the management of the 
Earl of Dudley’s Round Oak Works and Messrs, Barrow and Sons. 
Marked bars hs at £7 per ton, and the Earl of Dudley's bars at 
£7 12s. 6d. His lordship’s other qualities were as follows :—Bars, £9 
for single best, £9 10s, for double best, and £12 10s. for treble best ; 
strip hoop and angle iron, £8 2s. 6d. for ordinary qualities, £9 10s. 
for single best ; £11 for double best, and £13 for treble best; rivet 
and tee iron, £10 for single best, £11 10s, for double best, and 
£13 10s. for treble best. 

Unmarked bars, tube strip, and channel and angle iron are all in 
larger request this week, and this is one of the most encouraging 
features of the market. The works are getting more active, the 
demand being alike on home and shipping account. It is impos- 
sible, however, to get any better prices, Gas tube strips are 
£4 lis. to £5, 

The chances of South Staffordshire for any large proportion of 
the United States orders for hoops are rendered dubious by the 
lessened make of hoops now going on in this district and the sharp 
competition from North Staffordshire and Lancashire. Common 
hoops for export of ordinary lengths and widths are £5 at works, 
and superior sorts £5 10s, to £5 15s, Medium bar iron is sold at 
£6 2s. 6d. to £5 17s. 6d., and common unmarked bars at £5 down 
to £4 lis, ‘ 

The very restricted supply of steel from Wales has had the effect 
of firming steel prices. Owing to the drought, Welsh makers are 
greatly behind in the execution of local contracts, and they advise 
that they are unable to accept new business. The effect upon steel 
consumers is marked. 

1n the pig iron trade the output is going away from the furnaces 
with steadiness, and makers report that stocksare decreasing, The 
demand, however, does not justify the blowing in of more furnaces, 
particularly as native makers have to meet the competition of out- 
side districts. Midland pigs are about 37s. for Derbyshires delivered 
to consumers’ works ; 36s. for Northamptons; and 39s. 6d. to 40s. 
for Lincolnshires. Where this—Thursday—afternoon quotations 
were higher no business could be secured. Staffordshire all-mine 
hot blast pigs keep at 50s. to 52s. 6d.; cold blast at 75s.; part- 
mines at about 40s.; and cinder pigs at 29s. to 30s., on the open 
market, with occasional sales taking place at 60s. money. 

Hematites are stronger at 53s. to 55s. for forge numbers from 
the West Coast, and other sorts in pe 

Some attempt is being made to push sales upon this market of 
Scotch and Cleveland iron, in which there is at present but little 
business. Messrs. James Watson and Co., of Glasgow and Middles- 
brough, who are the largest holders of pig iron in the world, are 
soliciting more business from this part of the kingdom, and Mr. W. 
Hipkins, of b hepa prey has just been appointed their repre- 
sentative. The sale will also be made by Messrs. Watson of steel 
bars and plates, and other descriptions of steel. 

The present position of the Patent Shaft and Axletree Co. 
(Limited), Wednesbury, in the matter of steel manufactures, is 
sketched in the annual report of the directors just issued. In this 
they state that the experience of the last twelve months, though 
not financially satisfactory, seems to have justified the Board in 
putting down special plant in anticipation of the substitution of 
steel for iron in nearly all structural work. £32,827 has already 
been spent in this direction, in addition to upwards of £8000 pre- 
viously written off, and it is probable that £12,000 to £15,000 more 
will be required to complete the conversion of the works into one 
of the most efficient engineering concerns in the country. With 
regard to the general capital outlay, the directors think that the 
time has almost arrived when a revaluation of the works and the 
plant, including all the new erections, should be made ; and they 
propose to put this in hand as soon as the new steel works are 
finished. e orders taken within the last two or three months for 
engineering requisites will be sufficient to keep the works well 
employed, at fairly remunerative prices, for the next six or eight 
months ; and now that the steel plant is in full working order, the 
output in that department can be more than doubled, and for 
inland trade the company can face any competition. ; 

A paper is to be read before the Iron and Steel Institute 
by Mr. J. W. Wailes, the managing director of the Patent Shaft 
Company. For more than a year past he has been adapting the 
steel plant at the Patent Shaft Works to the amalgamation of the 
basic with the Siemens process. Several open hearth basic furnaces 
have been laid down, and the results, to be announced at the Man- 
chester meeting, are likely to show that much success has 
been attained. It is yet too early to pronounce upon the 
experiments with the same combination system which the 
Staffordshire Steel and Ingot Iron Company are now conducting, 
and no definite decision has yet been arrived at as to the manner 
in which the new furnace s) ultimately be worked. 

In accordance with the priviloge conferred upon them at Sheffield 
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i e first president to the National Association of Iron- 
of seo Routh Btaffordsbire men in different parts of the dis- 
trict have nominated various candidates for the position, The 
nominee Who has supported the most districts will be elected. At 
certain of the election gatherings resolutions in favour of the 
Wages and Conciliation Board have been adopted. 

The death is announced of the vice-president of the Iron Trade 
Wages Board, Mr. Thos. Piggott, ironworkers’ agent, of West 
Bromwich. Mr. Piggott occupied the ition as being the 
nominal leader of the o rative section of the Board. He was 
deservedly respected by both masters and men for the soundness 
of his advice on wages questions, and his death, after an illness of 
Jess than a week, is a distinct loss to the Wages Board. 

The directors of the Birmingham Small Arms and Metal Com- 

ny have made a profit of £ ,002 upon the past year’s working. 

"hey recommend the payment of a further dividend at the same 
rate as that pe for the first half-year, making the total dividend 
for the year 10 percent. ‘ 

The bardware firms in Birmingham state that the United States, 
India, Australia, and South America are all contributing fairly 
to swell the demand just now, though none of the orders indi- 
vidually are conspicuously large or urgent, and though in all cases 
cheapness is a sine quad non. pes continental States the most 
promising at present are Germany and Spain, though in both these 
markets native competition is active and formidable. 

Farmer and Chapman, Caledonian Works, report that though 
the season is young yet, they have already had some good 
lines in vases of all qualities, including expensive goods. The 
firm are not confining their attention this season to japanned 
wares, but are doing several qualities in brass. In Japanned 
yases, too, they have several improved designs. The general trade 
the firm report to be fair, and above the average for this season of 
the year. Prospect ~“, i favourable. J. and W. H. 
Baker Bros., Batchcroft Works, are well placed with orders for 
japanned goods, but they make a practice of being somewhat 
jater than the majority of firms in soliciting orders for vases or coal 
boxes. The vases which they will offer this year have some taking 
features about them. 

The railway companies and the Government are tolerably good 
customers just now for stores of various kinds, and especially for 
locomotive tubes, rolled metal, ship and carriage fittings, tools, 
lamps, and the like. 

At three of the cast-nail works in Birmingham the employers 
decline to withdraw their notice for a reduction in wages, and the 
men are still on strike. At eight other establishments the work- 
men are being paid at the old rates. Against the three employers 
indicated and the fresh hands, who have taken the place of the 
strikers, there is, on the part of the old men, a very bitter feeling. 
Allegations of partiality are made against the police, and it is 
declared that recent disturbances were quite unconnected with the 
trade dispute. The men are working strenuously for a return to 
the old rate of wages. 

A valuable plant of machinery for wheat-cleaning was destroyed 
early on Wednesday morning by a fire at the extensive flour-mills 
at ywood, Birmingham, belonging to Messrs. Watson, Todd, 
and Watson. The machinery was of the latest type. For some 
time past the mills have been at work night and day, and at one 
o'clock on Wednesday morning a fire broke out in one of the wings. 
The cleaning machinery was totally destroyed, but the main build- 
ing was saved by the iron doors, which shut it off from the other 
portion of the mill. A suggestion is made that the fire arose 
through the overheating of some of the bearings of the machinery. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Although there is perhaps some improvement in 
the condition of the iron trade, it is scarcely such as to place 
makers in any really better position. Taking the iron trade and 
the allied branches of industry all through, there is more work 
stirring, and here and there forges are as busy as they can possibly 
be. Bringing trade, however, to the test of prices, no real improve- 
ment is shown in this direction, and there is no present indication 
of any upward movement. The most that can be said is that there 
is a general firmness in —e present prices, but makers do 
not seem to be able to get beyond this. The development of 
American requirements is being looked forward to as possibly an 
important factor, which may influence the market in the near 
future; but this is surrounded with so much uncertainty that it has 
no present appreciable effect, except that it encourages makers in 
the firm stand they have taken. Consumers, however, show no 
anxiety to cover themselves far forward, and for the most part 


there are only eight—and these mostly unimportant centres—where 
trade is aan as good ; bad, and only moderate, being the con- 
dition reported in nearly all the chief industrial districts through- 
out the country. 
There is still no sign of any settlement of the dispute in the 
Bolton engineering trades, The silence of the men with reference 
to the last pro ls, which were for a  apongaen. open arbi- 
tration, at which have really conceded as much as could 
prey be expected from the employers, makes it evident, as 
have previously pointed out, that the strike committee 
are determined only to entertain proposals based on their 
own terms, and, irrespective of consequences, to continue the 
struggle so long as funds can be found. Notwithstanding the 
reat difficulties with which they have to contend in bringing men 
into the town, the employers are gradually filling up their shops, 
and it is possible that before long the bulk of the strike hands 
will find that there are no places for them to go back to. 

Messrs, W. Collier and bo. of Salford, have in hand several 
sy tools which will be of interest to notice briefly. One of 
these is a machine which has been specially designed for dealing 
with fire-box back plates at one setting, the straight edges of the 
plate being planed alternately with a a cutting tool, and 
when these are finished, without removing the plate from its set- 
ting, the circular part is by means of a revolving table brought 
under the operation of a tool-box fixed upon the cramping girder, 
and the whole of the work thus completed. The machine consists 
of a bed 24ft. long, fitted with a 4in. steel driving screw and travelling 
carriage, and reversible tool-box to cut both ways. There is auto- 
matic motion for reversing the gearing and driving pulleys adjustable 
for all lengths of traverse up to 18ft. The circular table is 5ft. dia- 
meter and provided with bolt grooves for fixing the work, and is 
driven by independent gearing and og: for turning the circular 
part of the fire-box back plate with an independent tool box, as 
already described, fixed on the girder with adjustment vertically. 
Two other special tools are for shearing out from a steel bar, and 
afterwards splitting the blanks required for rolling into spades. 
The first, similar to a bar-cutting machine, consists of a box 
frame, fitted with an excentric shaft and ram, with top and 
bottom dies. The blank is cut into shape at two operations, by 
simply after the first cut turning over the bar for the second cut 
pens fitting it against a stop, the dies being so arranged that there 
is no waste beyond the small piece cut out of either end of the 
bar, and the machine is capable of cutting out blanks in steel lin. 
thick at the rate of twenty per minute. When the blanks have 
been cut out they are heated and passed on to the second 
machine, which is of similar form, but smaller than the first 
one, in which they are split to receive the shaft. In this 
machine there is an ingenious motion for stopping the ram 
at the top of its stroke by means of a foot lever at every 
revolution of the crank shaft. The machine can be run con- 
tinuously without the slide descending, and by the attendant 
simply putting his foot on the lever it gives the one stroke required, 
after which the slide returns to the top and remains there for the 
next operation. This is effected by a slide block filling up the 
throw of the crank pin when the foot lever is pressed down, and 
thus bringing the excentric into action, which forces down the ram 
with the cutter, whilst by simply withdrawing the pressure from 
the foot lever the slide block is drawn back by a balance weight, 
and the slide remains at the top of its stroke. 

I understand that a company is being formed in Manchester to 
work Messrs. Fairbairn and Wells’ projectile forging machines. 

In the coal trade there is only a very slow demand for all descrip- 
tions of fuel. Round coals, both of the better qualities for house 
fire consumption and the commoner sorts for steam and forge pur- 
poses, are bad to sell and a drug in the market, with pits not 
working more than four days a week; and very low prices are 
taken to effect sales, the average quoted figures at the pit mouth 
being 8s. to 8s. 6d. per ton for best coals, 6s. 6d. to 7s. for seconds, 
and 4s, 9d. to 5s. 6d. per ton for common round coals, With the 

resent very restricted production of slack, colliery proprietors 
Some not much difficulty in moving away their limited supplies of 
engine fuel; but the requirements of consumers are so indifferent 
that there is no scarcity, and prices are not more than maintained 
at about 4s. 6d. up to 5s, for the best qualities of burgy, 3s. 6d. up 
to 4s. for best slack, and 2s. 6d. to 3s, per ton for the common sorts, 

The demand for shipment is only moderate, and for ordinary 

ualities of steam coal delivered at the high level, Liverpool, or the 

arston Docks, prices average 6s. 6d. to Us. 9d. per ton, with better 
class sorts in some instances fetching 7s. per ton. 

Barrow.—There is a maintenance of the brisk trade in hematite 
pig iron, and the business done during the week, although com- 
paratively small, is at full prices. But makers are too well sold 
forward to entertain much new business, and it is evident that 
until prices advance they will not care to enter into many new 





they are content to go on buying simply from hand to mouth. 

There was again only a dull, inactive iron market at Manchest 
on Tuesday, with prices unchanged. For pig iron there has been 
only a very limited inquiry during the t week, and the business 
doing is chiefly in the cheap district brands. Lincolnshire iron, 
which can be bought at 37s. for forge and 37s. 6d. for foundry, less 
24, delivered equal to Manchester, competes with Lancashire iron, 
for which makers still quote 1s. 6d. to 2s. per ton above these 
figures, and Derbyshire foundry iron, which can be got at about 
40s., less 24, is taking the place of Middlesbrough, for good-named 
foundry brands of which makers still hold firmly to 43s. and 48s, 4d. 
net cash, delivered equal to Manchester. For Scotch iron prices 
are being held more closely to quoted rates than they were, but 
there is a agenei | little or nothing doing in this market. In 
fact, with the exception of moderate transactions in Lincolnshire 
and Derbyshire foundry iron, no business of any moment has been 
reported. For Lincolnshire forge iron there have been some 
inquiries, but consumers do not seem dis to pay current rates, 
and for the present they are holding back. 

The business doing in hematites continues only very small, but 
quoted prices remain generally firm. In some instances merchants 
would sell readily at 52s, 6d., less 24, for No. 3 foundry qualities 
delivered into the Manchester district, but makers ask 6d. to 1s. 
per ton above this figure, and on the basis of about 53s., less 24, 
small transactions are reported. 

The improvement reported last weel: in the manufactured iron 
trade is being well maintained. Most of the makers have their 
books for the present full of orders, and the recent restricted out- 
put of the forges owing to the hot weather has caused the accession 
of business, which is chiefly for shipment, to be felt more than 
it otherwise would have been. There is, however, no actual pres- 
sure of orders to force up prices; but makers are adhering more 
firmly to their list rates, and, delivered into the Manchester dis- 
trict, bars average £4 17s, 6d.; hoops, £5 5s.; and sheets, £6 5s. to 
£6 10s. per ton. 

Ironfounders report rather more work stirring, but they are not 

able to get any really better prices, orders being still competed for 
very keenly. 
_ In the condition of the engineering trades there is a fairly general 
improvement as regards the actual weight of work doing ; machine 
toolmakers are tolerably well supplied with orders; machinists, 
although only irregularly employed, are better off than they were 
a short time back, the stationary engine trade is fairly good both 
in light and heavy work, and boilermakers are kept busy. The 
locomotive building trade, however, continues only very quiet, and 
engineers generally, although better off for work, are not yet suffi- 
ciently busy to enable them to get any really better prices. 

In the last report of the Ironfounders’ Society the secretary sets 
forth three leading features, which he says must be cheering to the 

b viz., a reduction in the of bers on Lomaooee 
a decreased cost per member still on benefits, and an inc 
cash balance in hand of over £1113, and, but for the dispute in the 
engineering trade at Bolton, their position would be better than 
at p t. The position of the society can, however, scarcely be 
regarded as satisfactory, as out of a total of 11,733 members there 
are 2004 on donation, of whom 1087 are receiving out-of-work sup- 
port, whilst, taking the returns sent in from the various districts, 








arrang’ ts for delivery. Makers are well sold forward all 
round, and the stocks held are generally in the hands of merchants 
and speculators who some time ago were underselling makers, but 
who now are very firm in their transactions. Prices have not 
been materially changed during the past month or two, and 
45s. 6d. per ton is still the quotation for parcels of Bessemer 
iron of mixed numbers net at makers’ works, or f.o.b. at 
local ports. There is a full delivery of Bessemer iron to local 
steel makers, to steel makers in other parts of the country, and to 
consumers in foreign countries, including America. Stocks of iron 
in hand are inconsiderable, and they are being kept down by 
deliveries. The output of the works is well maintained, and this 
is likely to continue throughout the winter, not only on account of 
the large consumption on the part of steel makers, but use of 
the business doing in the general trade. The demand for steel 
remains brisk, and there is an especially good trade in steel. The 
demand is still maintained for all classes of rails from almost all 
= of the world. Prices are steady at from £4 to £4 5s, per ton. 

akers generally, however, are too fully sold to entertain much of 
the new business which is offering. There!isa very steady trade 
in the other branches of steel manufacture in this district. Messrs, 
Cammell and Co., at Workington, are putting down another 
rail mill capable of producing 4000 tons per week, and the 
Barrow Steel Company are putting down a new plate mill 
in anticipation of the growth of trade in shipbuilding steel, 
of which there is every prospect. Shipbuilders are indifferently 
supplied with orders, although there is every indication of an 
improving trade in this industry. No new contracts have recently 
been booked, and those offering are keenly competed for. Engi- 
neers, both marine and general, are short of work, and boiler- 
makers, finished iron and forge workers, and others engaged in the 
minor industries of the district, are short of work. There is no 
change to note in the finished iron trade, which is quiet in all 
departments, Iron ore is in steady demand at from 11s. 6d. to 
8s. 6d. per ton at the mines, There is a good demand for best 
— but the supply is very small. The coal and coke trades 
are busy, and there is a full and regular delivery to consumers, 
and principally to manufacturers. Shipping is well employed in 
the export of iron ore, pig iron, and ak 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

I MENTIONED last week that Messrs, Vickers, Sons, and Co., Limited, 
had completed an order for 150 steel projectiles for the 134 in. 
Woolwich guns, and that it was anticipated such experimental 
orders would be succeeded by larger requirements from the British 
Government. It would seem, however, that the authorities are 
bent upon protracting the trials. A further order for fifty armour- 
pe blocks has been received by Messrs. John Brown and Co. 

ited, Atlas Steel and Iron Works. These blocks are used at 
Shoeburyness for the testing of steel projectiles, and it is prett 
evident that the War-office mean to make further careful investi- 








gation before ordering stocks of any of the steel shells now in course 
of production. This is no doubt a thoroughly prudent course, but 








if war were to be “‘sprung” upon us, we should have no time to 
make steel shot in sufficient quantities to cope either with France 
or Russia, and the old chilled shot would be of little service in 
modern hostilities. One Sheffield firm is making the ‘‘ Ferminy ” 
shell, which was the first to startle our authorities by its destructive 
results against iron and other plates. Since then a German and a 
French shell have done well in competitive trials. Two Sheffield 
firms, declining to adopt foreign projectiles, have produced shells 
of their own, and these are about to be tested at Shoeburyness. 

Messrs. John Brown and ‘Co, have now at work their part of 
Sheffield’s contribution to the security of the nation in facilities for 
the manufacture of huge war appliances. The River Don Works 
were the first to have their forging press in operation, and I have 
already in THE ENGINEER noticed some excellent work which it has 
produced, notably the forging of the 70-ton casting for the 66-ton 
gun. At the Atlas Works the large forging press is now fairly at 
work, and the first work done under it was a 20-ton shaft, which 
was accomplished very successfully. Messrs. Charles Cammell and 
Co., Cyclops Steel and Ironworks, have their forging press well in 
hand, and expect being ready for work this year. 1t is placed ina 
2 building at Grimesthorpe, and will be a noble addition to 
the splendid mechanical appliances of this district. 

During the whole of this year there has been an exceptionally 
brisk demand for railway material of all kinds, excepting articles 
for permanent way, the latter class of work rarely coming in this 
direction now. ‘Tires and axles have been in great request, and 
since my last letter further good orders have been booked, chiefly 
on foreign account. 

The new patent ribbed furnaces for marine boilers continue to 
be in excellent request, the orders being more than equal to the 

roductive power of the firm who have made them a speciality. 

New plant is being put down for their manufacture, and by the 
end of the year it is expected these goods will be turned out at the 
rate of fifty a week. 

Some anxiety is being felt with regard to the new tariff pro- 
posals of the Italian Government. A copy of the tariff lies at the 
office of the Sheffield Chamber of Commerce, where it has 
been inspected by manufacturers and others interested in the 
matter. Representations on the subject are to be forwarded 
through the Chamber to the Secretary for Foreign Affairs. 

Throughout South Yorkshire generally manufactured iron keeps 
in steady demand, but competition with the North of England 
firms is severe, and threatens to continue so. Bars have been 
quoted as low as £4 10s. and £4 9s. at the works, though even at 
that price the firms who make the offer are not fully employed. 
Local makers of well-known brands still quote £5 per ton for 
ordinary qualities. Hoops are generally in good demand, and a 
large Rotherham firm are favoured with abundance of work both 
on home and foreign account. The pig iron trade keeps as dull as 
can be imagined, with little hope of any change for the better. 
The coal trade to Hull and Grimsby is active, several of tlre South 
Yorkshire collieries sending tonnages far above the average of 
previous seasons. There is less doing with the metropolitan 
market. 

At the half-yearly meeting of the Hull and Barnsley Railway 
Company, held at Hull, the report showed that the gross revenue 
from all sources had been £100,238, as compared with £66,935 in 
the corresponding half-year of 1886, being an increase of close upon 
50 per cent. The working expenses had been £68,959, being 68% 
on the gross revenue, against £59,737 in the corresponding half- 
year, which was 89 per cent. on the gross revenue. On the pas- 
senger traffic there was a slight increase—£2000 ; but in general 
merchandise the increase was £13,000, and the goods and coal 
traffic had more than doubled over the corresponding half-year. 
The chairman stated that prior to the opening of the Hull and 
Barnsley Company, the shipment rate for coal from South York- 
shire was 3s. 1d. On the opening of the railway they lowered the 
rate to 2s. 10d., and the North-Eastern followed suit as to the 
South Yorkshire collieries, though they made no alteration as to 
West Yorkshire. Then the North-Eastern reduced the rates 3d. 
per ton from their local West Yorkshire collieries. The answer of 
the Hulland Barnsley was to lower the rates similariy from their 
collieries to 2s, 7d. The next move was that within the last few 
days the North-Eastern had given notice that all the South York- 
shire colleries connected with Hull, and from which that company 
carried, would be allowed a rebate of 3d. per ton. The Hull and 
Barnsley have therefore nded by lowering the rate 3d. per ton 
to the South Yorkshire collieries. Thus the battle of the railway 
rates goes bravely on. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A SOMEWHAT better feeling was noticeable at the Cleveland iron 
market held at Middlesbrough on Tuesday last. The amount of 
business actually transacted was not much greater than usual ; but 
enquiries were more numerous, and quotations were decidedly 
firmer. Most of the new demand is from abroad, and for early 
delivery. Makers will not sell No. 3 at less than 35s. per ton, and 
the lowest now entertained by merchants is 34s, 44d. Wr skipetonts 
continue at the same rate as at present, and stocks do not increase, 
they hope to obtain better prices next month. Forge iron has 
been in more request since the finished ironworks resumed opera- 
tions. The lowest present quotation is 32s. 3d. per ton, but most 
holders ask more. 

There is scarcely anything to report in respect of warrants. The 
price current at Middlesbrough and also at Glasgow is 34s. 43d. per 
ton. 

For several weeks past the stock of pig iron in Messrs. Connal 
and Co.’s Middlesbrough store has decreased ; but last week this 
tendency was reversed, an increase of 326 tons having taken place. 

Pig iron shipments are this month proceeding satisfactorily, the 
quantity sent away up to Monday night having been 51,923 tons. 
Of this quantity no less than 8065 tons was shipped on Monday 
together with 5678 tons of manufactured iron and steel. 

‘inished iron makers have recommenced work on specifications 
which were accumulating last week, and as there is also an 
improvement in inquiries, it is expected that they will be fully 
occupied for some time. They still quote £4 10s. per ton at works 
for ship plates and common bars, and £4 5s, for angles, but do not 
always secure the prices they quote. 

At a meeting of the board of directors of Palmer’s Shipbuilding 
and Iron Company, held at Newcastle on the 17th inst., a dividend 
at the rate of 3 per cent. per annum for the year ending June 30th 
last was decided upon. 

The influx of hematite ore from Bilbao into the port of Middles- 
brough has of late been very heavy. During the winter and early 
spring months, when the North of Spain is subject to heavy rains, 
selection of the ore is much more difficult than during the drier 
summer months, Inasmuch as the mineral is now always sold to a 
definite analysis—an allowance being given or received, according 
as the ore is under or over the percentage agreed on—it is clearly to 
the interest of producers to increase their output in dry weather and 
diminish it in wet weather. This summer happens to have been par- 
ticularly wet in Spain, although just the contraryin England. Conse- 
quently there has been much difficulty in maintaining the required 
standard of richness, and heavy deductions by consumers have been 
the consequence. When the ore turns out poor in iron consumers are 
dissatisfied, even though they obtain the agreed allowance. They 
say with considerable reason that they not only do not get the 
metallic iron in a ton of ore which they bargained for, but the 
remaining mineral has more impurities in proportion to be fused 
and got rid of. The fact is, it is not very easy at all times and 
under all circumstances to maintain the standard of 50 per 
cent. of metallic iron in Rubio ore. This will become 
more and more the case as the time of exhaustion of the 
mineral approaches, At the Spanish mines there are even 





now enormous spoil heaps, as they are called, which are 
largely made up of ore rejected because adjudged too poor for 
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exportation, though without doubt much richer than most of what 
is produced in Great Britain. The time may come when it will pay 
to work these spoil heaps all over again. It is probable, however, 
that the ore which is exported, and which therefore has to bear 
the cost of sea freight, will always be the best obtainable, and that 
the less pure ores will be used up at ironworks situated in the 
neighbourhood of the mines. 

e author of at least one of the incendiary fires, which have 
lately been devastating the town of Middlesbrough, and the would- 
be originator of another one, has at length been caught red- 
handed. Two policemen concealed in a contractors’ yard, heard 
a noise in a building full of timber, and, proceeding to the spot, 
discovered a youth setting fire to a pile of wood, the flames having 
already reached a height of 18in. In the same building were kept 
the fire-escapes belonging to the town, and in a few minutes more 
they would have been involved in the conflagration. The youth, 
who is only seventeen years of age, turns out to be the son, and 
grandson, of Corporation employés, and he himself has been fre- 
quently employed temporarily in assisting with the fire engine. 
There seems to have been no motive beyond the childish enjoy- 
ment of a good blaze and the prospect of getting a small fee for 
assisting in extinguishing it. The antecedents of the youth are 
such as make it tolerably certain that he has a decided ‘‘ twist” 
in his mental and moral nature. He does not appear to have had 
any accomplices, and the police believe that there are other incen- 
diaries awaiting their opportunities in the town. Most of the 
large buildings which are thought likely to attract the attention of 
these social plagues are now being watched every night by de- 
tectives, which is, of course, the source of considerable extra 
expense, 








NOTES FROM SCOTLAND. 
(From our own Correspondent. ) 

THE Glasgow pig iron market has been unusually we | during 
the greater part of the present week. Iron has been held firmly, 
buyers declining to part with it except at advanced prices. The 
past week’s shipments were the largest for a long time, amounting 
to 14,447 tons, as compared with 6528 in the same week of last year. 
Of the whole amount, no less than 4975 tons went to Italy, in 
anticipation of the increased import duties at Italian ports, while 
1720 tons were for the United States. It is, of course, scarcely to 
be expected that the Italian demand will continue long at the same 
rate ; but while merchants admit that this is so, they point to an 
increased demand for pigs on the part of our makers of malleable 
iron as affording further evidence of the improved condition of 
trade. The quantity of pig iron being sent into store is smaller 
than before, and there isa talk of some withdrawals taking place. 
There are eight-four furnaces in blast, as compared with eighty- 
two at this date last year. 

Warrants have sold at 42s. 7d. up to 42s. 104d. cash. 

Several makers have increased the price of their iron by ls. a 
ton. Free on board at Glasgow, Gartsherrie, No. 1 is quoted at 
48s, 6d. perton ; No. 3, 44s.; Coltness, 54s. and 44s. 6d.; Langloan, 
50s. and 46s.; Summerlee, 52s. and 43s.; Calder, 49s. and 42s. 6d.; 
Carnbroe, 44s. and 40s. 3d.; Clyde, 46s. 6d. and 41s. 6d.; Monk- 
land, 43s. 6d. and 39s. 6d.; Govan at Broomielaw, 43s, 6d. and 
39s. 64.; Shotts at Leith, 49s. and 45s. 6d.; Carron at Grange- 
mouth, 52s. and 44s. 6d.; Glengarnock at Ardrossan, 49s. and 
41s. ~\ Eglinton, 43s, 6d. and 39s. 6d.; Dalmellington, 44s. and 
40s. 6d. 


The past week’s arrivals of Middlesbrough pigs at Grangemouth 
were 8787 tons against 6470 tons in the same week of last year. 

Makers of malleable iron report a continuance of greater activity. 
Prices again mark a certain advance, and merchants are confident 
that the improvement in trade will be of some duration. 

The past week’s shipments of iron and steel manufactured goods 
from Glasgow embraced locomotives worth £6200 for Calcutta, a 
barge valued at £3750 for the same place, £5000 worth of 
machinery, £17,000 steel goods, including £8050 bridge work for 
Bombay, £4010 sewing machines, and £30,000 general iron manu- 
factures. The last item included bar sleepers, girders, pillars, and 
pipes, worth £12,480, to Bombay, £4680 pipes for Kurrachee, and 
£3230 sheets, rails, and bars for Japan. 

The export branch of the Scotch coal trade has exhibited un 
wonted activity in the past week, and the shipments have - 
gated 99,276 tons, as compared with 85,438 in the co fl 
week of 1886. The coal shipping trade of Fife, which se so 
dull for several weeks that large quantities of coals were being 
stored at the pits, now shows a marked degree of improvement, 
and it is expected that there will be increased pressure in the 
demand for the Baltic within the next few weeks. In Ayrshire 
certain districts are again in the middle of holidays, and while the 


shipments have been greater in anticipation of the stop; of 
work, the same cause will no doubt tell adversely upon the next 
shipping return. Prices everywhere have been a shade firmer, but 
it has been found impossible to obtain an advance. 

There has been a very considerable amount of ton: launched 
from Clyde shipyards in the course of the week. Messrs, Caird 


and Co., of Greenock, put into the water a fine screw steamer of 
6267 tons, named the Britannia, for the Peninsular and Oriental 
Steam Navigation Company. She isa sister-ship to the Victoria, 
launched for the same owners by Messrs, Caird in May last, and is 
465ft. long, 52ft. in breadth, and 37ft. in depth. She is to have 
triple expansion engines of 7000 indicated horse-power, and will 
have accommodation for 154 first-class and 156 second-class saloon 
passengers, and 460 third-class, In case of necessity, the Britannia 
will be able as a transport to carry 2700 men. This is the twenty- 
fifth vessel constructed by the Messrs. Caird for the Peninsular and 
Oriental, more than one-half of the 200,000 tons of shipping 
built for the company having proceeded from this Greenock 
yard. Messrs. Russell and Co., of Greenock, have launched 
the Ariosto, a screw steamer of 2989 tons gross and 4000 tons 
carrying capacity, with engines of 250 nominal horse-power, by 
Messrs. James Howden and Co., of Glasgow, for the South Ameri- 
can trade of Messrs. Robert M’Andrew and Co., London. 

Messrs. Alexander Stephen and Sons, of Glasgow, have launched 
the Warora, 5000 tons capacity, a steel screw steamer of 350ft. in 
length, for the British India Steam Navigation Company. The 
same firm have put into the water a steel screw steamer of 2100 
tons for Messrs. James Gardiner and Co., Giasgow. 

Of the twenty-five Whitworth scholarships just awarded, six have 
been taken by Glasgow men, and five of these, £150 each, fall to 
students of the Glasgow College of Science and Art. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue condition of things in the steel districts remains very much 
the same as last week. Most of the works are suffering from the 
drought, but at Tredegar, Rhymney, and Cyfarthfa a fair amount 
of business is being done by strictly economising the water supply. 
As for Dowlais, things are getting worse, and partially the wor! 
are stopped. This is regrettable, as there are good orders in hand, 
and some pressing for e ti e manag t is utilising the 
men in the best possible way, and the mills will be in good form 
when the much-needed rain makes its appearance. I went over 
the whole of the works a few days ago, and was im with 
their magnitude and the appliances at command. Faith in the 
future is strikingly shown by the storage of Bessemer pig, of ore, 
and of other necessities. In the matter of pit-wood, an enormous 
supply has been stocked at Cwmbargoed, and though the Dowlais 
Company is better off than any other works in foreign ore, there 
is no cessation in the quantities still coming to hand wé the 
Rhymney route from Newport. 

In tin bar Cyfarthfa is specially busy, and the quality is excel- 
lent. Of late there have been great clearances of stock, and huge 
stacks of Bessemer pig have disappeared. At no period since the 








restarting of the steel works has there been such briskness shown, 
and orery credit is due to Mr. Wm. Evans for his vigorous and 
ful ma t 

There has been somewhat of a lull in the coal trade during the 
last week, and at Cardiff exports have fallen off considerably. This, 
however, has not been followed by a reduction in price, and quota- 
tions all round, steam coal, large and small, seconds, and house 
coal, remain the same as they have been for the last month. 

The great event of the week, as regards Cardiff, is the opening 
of the Roath Dock, which took place on Wednesday, amidst 
general manifestations of delight. the dock, which gives in simple 
acreage an additional accommodation of 30 to 33 per cent., aids 
still more to the ton which can be grappled with, and I may 
safely say that never since the first opening of the Bute Docks has 
there been so important an event in the history of Cardiff. 

It marks a conspicuous era in the dock management of Sir W. T. 
Lewis. When he succeeded to the control of the docks under the 
Marquis of Bute, the impression was general, even a “the 
officials,” that the limits of the dock had been attained. Hence the 
support given to the Barry schemes, and the favour extended to 
Newport, on the one hand, and Swansea on the other by outsiders, 
but this Roath addition, with its Taff Vale feeder, is to be regarded 
as a practical inspiration, adding not onlygreatly to the capacity of 
Cardiff, but also to the more complete development of the mineral 
resources of Wales. North and Routh will benefit by it, and that 
in a short time. 

Newport's coasting trade last week was about the average, 22,000 
tons, Swansea is showing a good deal of animation, and exports in 
coal and patent fuel have been fairly maintained. But it is in tin- 
plate that this port shows a vigorous front. The shipments in tin- 
plate last week amounted to over 62,000 boxes, and as only 19,000 
were received in stock, it is evident that prices will move. Large 
cargoes will be sent this and following week to the United States. 
Nearly 5000 tons were sent during last week to New York, Phila- 
delphia, and Baltimore. 

rdinary cokes and Bessemers are in chief requirement, and 
though buyers are holding back from forward purchase, it is toler- 
ably clear they must give way. 

Cokes at the Exchange were 13s. to 13s. 3d. Bessemer steels 
touched 13s. 6d. Siemens’, 14s. 3d., and in some cases, l4s. 6d. 
Charcoal tins were rather flat, but makers were firm at 15s. 6d. to 
18s. 6d. ; ternes, 28s, per double box. Swansea imported last week 
2260 tons pig iron ; 454 tons tin-plate bars ; 203 tons blooms. 

The railway service in Wales has been a remarkably successful 
one this season, both as regards coal, manufactured iron and steel, 
and passengers ; and I should say that most of the railways will be 
in good condition to go in for renewals and extensions. 

It is currently reported in Wales that the invention of the 
Westinghouse brake, which has led to such freedom from accident 
this season, was the invention in the first place of a man at Ponty- 
pridd. I give this with all reserve, but such is the statement. And 
further, it is added, that failing to get his invention taken up in 
this country, he went to America, and was successful in floating it. 

Many of the locomotives in Wales are supplied with the auto- 
matic and other brakes, but old drivers with whom I have spoken 
point to the Westinghouse as the best. The fact that a driver can 
at full speed pull up in the length of a train shows one great cause 
of immunity from accidents. 

The description given by W. Abraham, M.P., Rhondda, in the 
House of Commons Committee of the “ Harbour of Refuge” which 
he suggested should be attached, or form part of each lamp station 
in a colliery, is the patent of Mr. H. Kirkhouse, of Tylorstown, 
who has placed one in his colliery. The opinion of the Committee 
was evidently in its favour, but seemed to suggest that first indi- 
vidual enterprise should be tried before obtaining Government 
enactment. Practical colliers in Wales approve of it highly. 

I reserve particulars of the Roath dock opening until next week. 
Cardiff is en féte, and literally crammed from the “hills.” 

Rail quotations:—Heavy, £4 5s.; light, quoted up as high as 
£5; merchant bars, £4 10. , 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE position of the Rhenish-Westphalian iron market continues 
a favourable one, and where any alteration has taken place it has 
been for the better. The demand in the majority of branches is 
very brisk, and it may be said, without fear of contradiction, that 
prices in general have a very firm tendency. The Silesian market, 
too, is reported satisfactory. The organisation with regard to 
sales has stiffened it, and a rise of M. 5 p.t. in pig iron is a con- 
sequence of it, with a brisk demand. Only one of the blast 
furnaces was damaged by the boiler explosion at the Friedens- 
hiitte, but as the blowing engines and hoisting apparatus were 
destroyed, they necessarily cannot be worked, so their produce is 
withdrawn from the market, which causes a comparative scarcity 
for the moment. Fortunately the furnaces could all be tapped, so 
there was no “‘gobbing” of the hearths. Forge pig is noted 
M. 47°50 to 48; foundry, 52 to 54, and castings command at present 
improved prices. Merchants and dealers are now completing their 
winter stocks, and export is lively, so the forges and rolling-mills 
are fully occupied on bars, girders, angles, and plates. Bars are 
noted at M. 137-50 to 132°50 up to 145 for best sorts, and plates at 
155 to 165 p.t. The steel works are busy on finished and half- 
finished Bessemer and basic goods. The Saar, or 8.W. group of 
works, has raised the base-prices of rolled iron M. 4 p.t., which of 
course includes girders. 

In the Rhenish or Westphalian districts iron ore continues in 
brisk demand, and prices are well maintained, as stocks are bare, 
on account of the miners, many of them being busy with their har- 
vest, and not in the mines. In some cases the ores are a little 
dearer than last week, M. 9 to 13°50 being minimum and maximum 
quotations according to the sorts and qualities. Luxemburg ores 
are also very firm, and good contracts for long geet for export 
have been entered into. The prices vary from M. 1°60 to 3°20 p.t. 
at mines. Pig iron is in as much demand as it was. More spiegel is 
being sent abroad than of late was the case, but prices have re- 
mained stationary. The higher qualities, though, are still especially 
in demand. The call for forge pig is extremely brisk, and prices 
are slowly but steadily advancing, but in other sorts no great 
change is perceptible. From an Austrian consular report it 
— that three-fourths of the raw iron imported into Austria- 

u comes from Germany vid Antwerp. In that case, a 
there should be a chance for English works in those countries, wit! 
water carriage all the way! It is also stated that the good quality 
and price-worthiness of German iron has ousted all other com- 
petitors from Servia, Bulgaria, and Roumania. This should not be 
the case, if the trade were properly and intelligently cultivated by 
English houses. Spiegel of 10 to 12 p.c. Mn. costs M. 50 to 51; 
white steel iron, 44; forge pig, 43 to 45°50; foundry, 49 to 55; 
basic, 43; Bessemer, 50 to 51; and Luxemburg forge, 34°50 p.t. at 
works. Rolled iron, especially bar, continues in very urgent 
request for domestic consumption, and all the works are quite filled 
up with orders, and prices are very firm, while for export the demand 
isnot good at all. There is little to note concerning boiler plates 
except that their price is too low in comparison to pig iron, but as 
all the works are agreed to pull together, the prices may soon be 
expected to rise. There isa great deal of boat and 1600-ton lighter 
building going on now, so the demand for the thinner sorts of ship 
plates is considerable. Thin black sheets are in as great demand as 
ever, but the enhanced prices are not being willingly acceded to by 
buyers. Wirerods continue toimprovein consequence of theinquiries 
from America, and prices have stiffened. Most of the steel works 
are quite well employed, but rails have receded a littlein price. At 
the last tendering at Strasburg there were offers at M. 104 p.t., 
while the average was 108 at works. Belgium offered the lowest 
for 2600 t. at M. 110 free at Ulflingen station. So far this month 
the machine and construction works and foundries have been much 





better employed, while special ones are quite fully and satisfac. 
torily engaged. The wrought iron and steel prices were: bars of 
good. merchant quality, M. 115; girders, 113, and higher; hoops, 

10 to 115 ; steel billets, 112 to 125; boiler plates, 150; thin sheets 
135; heavy steel plates, 155 to 160; iron wire rods, ordinary quality, 
109 to 110 and higher ; steel ditto, 108 to 109; drawn iron wire’ 
127°50; steel ditto, 125 and higher; steel rails, 108 to 120; and 
light sections, 110 p.t. 

Coke and coking coal are in full demand at late prices. 

The canalisation of the Moselle is again coming to the front 
which would cheapen crude iron production in the Westphalian 
basin; but to the disadvantage of the works in the Siegerland 
unless they were compensa by lower railway freight on coke 
from Westphalia. 

During the lifetime of Alfred Krupp reports were circulated re- 
garding his works being converted into a share company, and now 
again it is stated that offers from Berlin to form a company have 
ee made to the present proprietor, with what result time will 
show. 

The active demand for iron ores at Bilbao from England, France, 
and Germany, has lent to the market great firmness. Prices have 
a rising tendency, partly from lowered stocks, partly because sellers 
are hanging back in expectancy of a rise in the market, because 
contracts for next year are being sought by buyers. Campanil is 
noted 7s. to 7s. 3d., and best red brands 6s. 7d. to 6s, 16d. p.t. 
Last week 96,873 tons were shipped ; from Jan. Ist, 2,772,905 tons, 
against 2,085,943 tons last year. 

The French iron market still shows no signs of life, and the tone 
is a cheerless one. The harvest makes it even stiller than it other- 
wise is. Orders come in sparingly, and neither the Government 
nor the railway companies put in an a rance upon it. The 
Paris quotations are 125f. for girders an 1356, for merchant iron ; 
but for large lots good concessions on these prices would be made, 
Old rails cost 80f. per ton. Special sections of bar iron in the 
Haute-Marne districts are in a little better demand ; but wire rods 
are neglected, as phosphor bronze has begun partly to take the 
place of iron or steel wire for telephones and telegraphs. The 
machine shops and foundries have a little more work in hand, 

The Belgian iron market remains thoroughly firm, and for rolled 
iron prices have a decided rising tendency ; still, the rolling mills 
find prompt sales for their output, and as pig iron—the production 
of which is behind the consumption—is advancing, the prices are 
only so much the firmer. The Luxemburg works have sold all 
their output of pig iron for the fourth quarter at 42f. p.t., and 
the blast furnaces need to be driven to their hardest to satisfy 
engagements. The furnaces have got up to an output of 140 t. per 
day. Foundry pig also finds ready sale at 45f. to 47°50f. p.t., 
and nearly all the make of that, too, has been sold till the close of 
the year. Girders are in such request for America and Italy—in 
the latter country on account of higher duties next January—that 
one principal work has advanced its price to 115f. f.o.b. at Ant- 
werp. Plates and bars are in good demand, Steel is making great 
progress in superseding iron. Comparative trials of steel against 
wooden sleepers, made by the State Railways from 1881 to 1886, 
have ended in favour of the former. Two works have secured the 
Walrand-Delattresch patent for steel making, of which mention 
was made in former ‘* Notes.” 

The industrial coal trade is good. The State Railways have con- 
tracted for their supply of 350,000 t. at 134f. to 164f. for best coal, 
7? to 84 for half-best, 6} for bituminous, 54 for half-bituminous, 
and 44 for lean coal ; which are to be the current prices on the coal 
market till the winter. Col:e costs 11°25f. to 11°50f. p.t. 








LAUNCHES AND TRIAL TRIPS, 


Tue R.M.S. Mexican, built by Mr. James Laing, Deptford Yard, 
Sunderland, and engined by Mr. George Clark, Southwick Engine 
Works, Sunderland, for the Union Steamship Company’s Cape of 
Good Hope mail service, has had her engines converted from the 
compound to the tri-compound system, by Messrs, T, Richardson 
and Sons, of Hartlepool, and has n supplied with new boilers 
working at a pressure of 160 lb, per square inch. The diameters of 
the new cylinders are 36in., 58in., and 94in. respectively; the 
length of stroke 54in. The Mexican went out for her trial trip at 
Stokes Bay, on Friday, the 19th August. She attained a mean 
speed of fifteen knots per hour, and indicated 4549-horse power ; 
her engines working at 72 revolutions per minute, with a steam 
pressure of 160 lb. to the square inch. is shows an increase in 
speed of 1‘16 knots per hour, and an additional 1179 indicated 
horse-power, as compared with the Mexican’s trial trip with the 
compound nee ae The adoption of the triple-expansion engines 
will add greatly to the comfort of passengers, through the decreased 
vibration, while the economised consumption of coal will be advan- 
tageous to the proprietors. The Mexican is the fourth of the 
Union Company’s mail steamers which has been converted to the 
new system, and it is confidently anticipated that the result will be 
as satisfactory as in the case of the three others, viz., Spartan, 
Athenian, Trojan. The Moor is about to have her engines tripled, 
and will be followed on her completion by the Tartar. The Inter- 
colonial steamers Anglian and African are also fitted with triple- 
expansion engines. The Mexican was expected to sail for the 
Cape of Good Hope on the 25th August. The Mexican was 
engaged by the Imperial Government in 1885 to act as an armed 
cruiser for the defence of the Cape Colonies, in the event of war 
breaking out with Russia. 


On Saturday Messrs, Raylton, Dixon, and Co, launched a vessel 
named the Gulf of Trinidad, sister ship to the Gulf of Aden, 
recently built for the Greenock Steamship Company for their 
Australasian line. She is built on three deck rule to the highest 
class of Lloyd’s, of the following dimensions: length 312ft. 6in. by 
40ft. by 25ft. 24in., and will carry 3500 tons dead weight. Has 
water ballast in chambers, long poop bridge and forecastle extending 
almost the whole length, and every convenience up to the most 
modern style for a first-class merchant steamer. In addition she 
is fitted with handsome saloon and cabins for thirty first-class 

ers. She will have engines of 300-horse power by Messrs, 
lain and Co., of Stockton. 


The s.s. Gulf of Aden, built by Messrs. Raylton, Dixon and Co., 
of Middlesbrough, for the Greenock Steamship Company, of 
Greenock, and sister vessel to the s.s. Gulf of Trinidad, launched 
by the same firm for the same owners last Saturday, has just com- 

leted loading a cargo of rails manufactured by Messrs. Bolckow, 

aughan and Co., for the first public Chinese railway, and sailed 
for that country after a most successful trial trip, making, we are 
informed, an average speed of 12 knots loaded on the measured 
mile. She is built on three-deck rule, to the highest class of Lloyd’s, 
of the following dimensions:—Length, 312ft. 6in. by 40ft. by 
25ft. 24in., and will carry 3500 tons ; has water ballast in chambers, 
long poop, bridge, and forecastle extending almost the whole 
length, and every convenience up to the most modern style for a 
first-class merchant steamer. In addition, she is fitted with hand- 
some saloon and cabins foy thirty first-class passengers. She has 
triple expansion engines of 350 nominal horse-power, by Messrs. 
Blair and Co., of Stockton, 


On Monday Messrs, John Jones and Sons, Liverpool, launched a 
steel screw steamer 300 by 38 by 30, built to the highest class at 
> ee under special survey. She will carry 3600 tons dead-weight. 
and a very large measurement cargo. She will be fitted by the 
builders with triple-expansion engines, working at 160 1b. pressure, 
which have been designed to economise fuel to the fullest extent. 
Compared with iron steamers and ordinary compound engines, 
there can be no doubt of the superiority of vessels of this class. 
The steamer was built for Mr. Joseph Hoult, of Liverpool, and was 

fully christened as she left the ways by Miss Hoult. Pro- 

bly we shall give an illustration shortly of the engines for this 

ship, which are arranged in a manner not hitherto applied to triple 
expansion, 
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NEW COMPANIES, 
bee following companies have just been regis- 
tered :— 


New Cambrian Chemical Company, Limited, 

This company proposes to purchase the real 
and personal property of the Cambrian Chemical 
Company, situate in the parish of Trevethin, 
Monmouth, known as the Golynos Foundry. It 
was registered on the 13th instant, with a capital 
of £10,000, in £1 shares. The subscribers are:— 


8 
Ww. ag Barnard, 66, Southbridge-road, Croydon, 
T. Boosey, Hendon PL een ae ee 
Ww. > Garrod, 26, Bolton-gardens, Chiswick, 
sler hn a ise ee ah oe ee bean tad 
W. Webb, 108, Suffolk House, E.C., solicitor 
C. H. Waugh, 198, Suffolk House, solicitor .. 
C. F. Millett, 1, Old Palace-yard, solicitor .. 
Sydney Gedge, M.P., Mitcham Hall .. .. 
The number of directors is not to be less than 
three, nor more than six ; qualification, 250 shares; 
the subscribers are to appoint the first; remune- 
ration, £250 per annum, 


Te heel eal aaal 


New Zealand Antimony Company, Limited. 

This company pro to adopt an agreement 
of the 10th inst. jae with William George Elder 
and Thomas Elder, as agents for the Endeavour 
Inlet Antimony Company, Limited, for acquiring 
certain leasehold hereditaments and lands situate 
at Endeavour Inlet, near Charlotte Sound, New 
Zealand, and to carry on mining operations 
thereon. The company was registe on the 
11th inst., with a capital of £250,000, in £1 
shares, with the following subscribers :— 


Shares, 

J. A. Cotton, 66, Cannon-street, solicitor 7 1 

Horace West, The Waldrons, Croydon .. .. .. 1 
W. L. Buller, 52, Stanhope-gardens, 8.W., 

1 


i eee er ae er ee ee ee 
J. Hudspith, 86, King's-roac, Peckham, ac- 


countant Sa co Lek nie. see be’ $0). o0 1 
®. F. Harris, 19, Brixton-road, shorthand writer 1 
J. A. Strachan, 86, Cannon-street .. .. .. .. 1 
T. J, Potter, 5, Langham-road, West-green, ac- 

GUE «06. 0d 06 06) ep +90, 0. 00, 100 1 

The number of directors, includi ident 





ar 
director in New Zealand, is not to be less than 
two, nor more than seven; qualification, £100 in 
shares, stock, or debentures; the subscribers are 
to appoint the first; remuneration, £200 per 
annum each, The board will also be entitled to 
5 per cent. of the annual net profits, payable out 
of the surplus remaining after payment of 10 per 
cent. dividend, 





Barnard, Bishop, and Barnards, Limited. 


gy by Charles Doubble, 14, Serjeant’s- 
inn, Temple, E.C., with a capital of £120,000, in 
shares of £10 each, whereof 5000 are ordinary 
shares and 7000 are preference shares, Object, 
to adopt and carry into effect, either with or 
witbout modification, articles of agreement dated 
respect 'vely April 19th, 1887, and May 13th, 1887, 
made between John Bishop Godfrey Barnard, 
John Hilling Barnard, Alfred Barnard, and James 
Garton Bower, jun., carrying on the business of 
ironmongers and ironfounders, in partnership, 
under the style of Barnard, Bishop, and Barnards, 
at the shop and warehouse, No, 12, in the Market- 
place, in the city of Norwich, at the foundry called 
the Norfolk Ironworks, in St. Michael-at-Coslany, 
Norwich; and Nos, 91, 93, and 95, Queen Victoria- 
street, London, E.C.—thereinafter called the 
vendors—-of the one part, and James Garton 
Bower, sen., on behalf of the company, of the other 
part, for—amongst other things—the purchase by 
the company of all the estate and interest of the 
vendors of and in the works, manufactories, ware- 
houses, offices, buildings, lands and hereditaments 
known as the Norfork Ironworks, at Coslany- 
street, in the parish of St. Michael, Coslany; the 
sale shop and warehouses, No, 12, the Market- 
place, in the parish of St. Peter’s, Mancroft, both 
in the city of Norwich; and the sale shop, show- 
rooms and premises, Nos. 91, 93, and 95, Queen 
Victoria-street, London, E.C., and all the plant, 
machinery, tools, stock in trade, materials, stores, 
horses, wagons, office and other furniture, 
moneys, bills, notes, securities for money, credits, 
contracts, letters patent, licences, books, papers, 
trade marks, goodwill of business, properties an 
effects of every kind of or belonging or owing to 
the vendors as co-partners, the company under- 
taking to pay, satisfy and dischargeand indemnify 
the vendors against all the debts, e ents, 
and liabilities of the said firm, other than and 
except the debts owing by the said firm to any of 
the vendors; and to carry on the business of iron- 
founders heretotore carried on by the firm of 
Barnard, Bishop, and Barnards, e first sub- 
scribers are:— 


C. Barnard, Boston, Norfolk .. .. .. 
G, Barnard, The Cedars, Norwich .. .. .. .. 
C. Barnard, C.E., Norwich... .. .. .. .. « 
J. H. Barnard, 91, Queen Victoria-street, E.C. .. 
RE ar eee 
J. G. Bower, jun., 6, Park-lane, Norwich .. 
J. G. Bower, sen , St. Martin’s-lane, Norwich |. 
The number of directors shall not be less than 
three, nor more than seven, and the first shall 
be Charles Barnard, Godfrey Barnary, John Hil- 
ling Barnard, Alfred Barnard, and James Garton 
Bower, jun. Qualification, the holding by each 
of at least £200 in the capital of the company. 
Remuneration to be fixed by the company in 
general meeting. 


Shares. 
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SINKING FOUNDATION FOR NEW 
HARLEM RIVER BRIDGE, NEW 
YORK.! 


THE steel bridge for crossing the Harlem River 
is to consist of two arches, each 510ft. span, one 
rglt across the river, and the other from the 
eastern bank to Sedgwick-avenue. The foundation 
for the central has been carried down to the 
solid rock, 45ft. below the water-level of the river. 
Rock, with a — slope towards the centre of the 
river, was met 15ft. below the water; and soft mud 
and sand, forming the river-bed, overlaid this 
slope. Accordingly, after the first 15ft., the 
ti ber caisson, sunk for the foundations kf aid of 
compressed air, rested partly on rock and partly 


1 Proc. Inst. Civ, Engineers, 








on sand and mud, which rendered its vertical 
descent very difficult. The caisson is 54ft. by 
104ft. at the bottom, and 13ft. high; its roof is 
6ft. thick, leaving a height of 7ft. for the working 
chamber. The sides are 3ft. thick, bevelled otf at 
the bottom to a tay Jeo. Yin. wide, protected 
- an oak strip. Two longitudinal partitions, 2ft. 
thick, with connecting passage-ways through them, 
divide the working-chamber into three compart- 
ments, to within 2ft. of the bottom ; and they are 
connected at the bottom to the side walls b 
struts and tie-rods, A shaft 5ft. in diameter, wit 
an air-lock at the bottom, in the centre of the roof 
of the chamber, provides a e for materials ; 
and another shaft, with an air-lock at the top, 
furnishes communication for the men. The holes 
for blasting were drilled by hand in the solid rock 
under the shoe, and in the large fragments; but 
the drilling in the central portions was effected by 
a Little Giant drill, worked by air at 801b. pres- 
sure, which thus supplied fresh air to the caisson. 
The drill is mounted on an adjustable tripod with 
telescopic legs, so that it can work in a small space 
at any angle, and is readily moved. Earth was 
substituted for the loose rock under the shoe as 
the blasting proceeded ; and when all the rock had 
been removed from under the edges to a suitable 
depth for one stage of sinking, the earth was 
gradually removed at intervals from under the 
shoe, and the caisson settled down by d 

The descent was carefully watched, and earth was 
repacked under the shoe where expedient to 
retard its progress, so that the caisson might sink 
vertically. A dynamo provided electricity for 
seventy-five 16-candle glow lamps, as a distribution 
of several small lamps afforded a more serviceable 
illumination than a few arc lights. The men 
retired into the further compartment during a 
blast, and got upon the cross-braces to be clear of 
the space under the partitions, and out of the line 
of the openings. Dynamite was at first used for 
blasting, but rackarock was afterwards substituted 
with great advantage, for besides its ter safety 
in handling, its use was unattended with the 
nausea and headache caused by the fumes result- 
ing from the explosion of dynamite. When the 
caisson been carried down sufficiently for its 
shoe to rest almost entirely on the solid rock, all 
débris was removed from the rock, and the caisson 
was filled with concrete consisting of two of sand 
and one of Portland cement. The concrete was 
introduced through an 18in. tube, extending from 
the caisson to the surface, and provided with a 
door at each end. The masonry of the pier was 
built upon the top of the caisson as it descended, 
and is long rapidly completed. 








Nava. ENGINEER APPOINTMENTS.—The follow- 
ng appointments have been made at the Admiralty: 
J. K. Medien, to the Serapis; J. Pill, F. George, 
W. Tazewell, and M. Blakeman, to the Edinburgh. 


An Iron Mountarn.—The famous Cerro de 
Mercado, the iron mountain of Mexico, in the 
suburbs of the city of Durango, with the blast 
furnace, &c., nearly completed by a Philadelphia 
company, has been pure , it is said by the 
Mexican Financier, by the Mexican Iron Moun- 
tain Manufacturing bee er of Des Moines, 
Iowa, who it is unders' will develope the pro- 
perty vere wea Iron has been made from 
this deposit for a long time at a small furnace on 
the Tunal River, near Durango, and though 
analysis of the ore shows a considerable percent- 
age of phosphorus, the iron made was exception- 
ally strong and ane bringing more than the 
best English or Swede iron wherever it came in 
competition with them. All the iron was made 
with charcoal and was puddled with the flame 
from pine wood. It is said the Mexican Central 
will build a branch into Durango, and it is hoped 
the Huntington-road, which lately intersected 
the Central at Villa Lerdo, will be continued to 
the same place. Besides the freight to be 
expected from the ironworks, and the 25,000 or 
30,000 inhabitants of Durango, the roads will be 
near some of the finest timber lands of the Sierra 
Madra, and one of the largest known deposits of 
tin or cusiderite in Mexico. 


REMOVAL OF THE OLD STocKTON BRIDGE.—In 
our ‘‘Miscellanea” column an accident was re- 
corded two or three weeks ago, whereby one of 
the stone arches of the old Stockton Bridge fell 
into the river Tees, carrying with it a staging 
and four men, The structure was at the time 
in course of removal, the upper portion having 
been cleared away and the rows of stone forming 
the arch proper having been narrowed sideways 
toa width of little more thana yard. The staging 
was hung from the h hes, and was intended to 
receive and carry the intermediate material when, 
by removal of the keystone, it should lose its 
continuity and fa)l downwards. The men saved 
themselves by swimming, and the consequences 
of the accident were not very serious. But 
the question arose, How would the contractor 
deal with the three remaining arches, so as to 
avoid further catastrophes? To the wonder of 
everyone he proceeded in much the same way as 
before, in respect of two of them. The backings 
were removed, and the stones forming the arches 
cut away sideways, until continuity was preserved 
only in one comparatively slender course. One 
night, at about ten o'clock, the two reduced 
arches suddenly fell intotheriver. Next morning 
it was seen that the top of the massive stone 

ier which had separated them had been forced 
Bodily over to s the middle of the river, into 
an oblique position. This proved that the outer 
of the two fallen arches had given way first, and 
that the thrust of the inner one had been suffi- 
cient to force over the pier. It is clear that so 
massive a structure would not have so easily given 
way had not the foundations been undermined. 
The bridge was more than a century old, and 
when built there was probably no idea of deepen- 
~—— river to the extent which has since been 
achieved. And so the piers must have been 
commenced from a level only sufficiently deep 
for the objects then kept in view, and not deep 
enough to withstand the offects of modern dredg- 
ing. The order of the conservancy officials not 
to drop the materials of the old bridge into the 
river has thus been entirely disobeyed, not inten- 
tionally, but under the pressure of a force majeur 
in the shape of arch thrusts of unknown intensity. 
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Application for Letters Patent. 
bad Whee pete have been “communicated” the 
name address of the communicating party are 
printed in italics, 


16th August,,1887. 


11,152. Borrues, &c., H. I. Leith, London. 

11,153. Formina Soxes for Foor Coverinas, E. Light- 
owler, Liverpool. 

11,154 Davina GRANULAR, Fierovs, and like MarE- 
RIALS, warth, Lon 

11,155. Cans for Lusricatine Purposes, E. Sonnenthal, 


ndon, 

11,156. Caustic Sopa and Caustic Porass from their 
Respective Sutpuates, T. T. Mathieson and J. 
Hawliczek, Liverpool. : 

11,157. Rotiine or Crusuinc Lixsegp, CotToy, or 
other Szeps, P. and J. F. Gaskell, Manchester. 

11,158. Vetoctrepes, H. E. Daniell, London. 

11,159. Po.isHinc FLy-waeeLs, G. Richards, Broad- 

eath, near Manchester. 

11,160. Currine, ARRANGING, and BunDLING StIcKs, 
A. W. and M. H. Glover, Leeds, 

4 Navication of Canas, T. Clifford, Birming- 


11,162. Spootisc Macuiyes, J. Halliwell, Manchester. 
11,163. PRevenTING TRAILINGS-IN in Looms for Weav- 
isa, J. C. Cart ht and J. Turner, Huddersfield. 

11,164, TricycLe Gio, 8. Henshaw, Birm a 
11,165. Reounatine the Fame of Benzouine and 
other Lamps, W. de C. Prideaux, Wellington. 
11,166. Recervinc Money and Reoisterixe Tickets 
for Use on Omnisuses, &c., M. Ullmann, London. 
11,167. Evecrraic Dirrerentiat Dia Lxpicator fur 
ELEGRAPHIC, &c., Purposes, J. Kelmann, Kirk- 


caldy, N.B. 

11,168. MecHanicaL Movement, A. H. Reed.—(A. P. 
Massey, United States.) 

11,169. Curr Hotpers, G. H. Phelps, London. 

11,170. Garment Supporters, C. A. Pieston, London. 

11,171. Piston Vatves and Ports for Steam ENGINEs, 
C. T. Porter, London. 

11,172. Sarery Lamps, J. Bailey, Rugeley. 

ss Correctine SpinaL Curvature, &c., J. B. 


illiard, Glasgow. 

11,174. MecuanicaL Toy, E, 0. Eaton.—(Partly com- 
municated by A. Straus, 

11,175. RENDERING Sturrinc-Boxes of Sream and 
other Enorves Ticut, W. C. Martyn and D. B. 
Hutton, London. 

11,176, Nut Locks, H. Borgsmiiller, Berlin. 

11,177. SeLr-cLosinc Sarety Recepracre for Coin, 
&c., D. Jones, A. Serraillier, and F. J. J. Gibbons, 


London. 

11,178, Tea Kerrie, R. W. Boyd, London. 

11,179. VerticaL Bormnc Macuines, J. Barrow, 
Edin 


burgh. 
11,180. DentaL PLuccers, 8. Pitt.—(F. Abbott, United 
States. 


11,181. Pruytinc TeLecrapns, J. H. Linville, London. 

11,182. TREATMENT of TexTILE Materiats Dyep with 
AnitivE Brack, W. J. 8. Grawitz, London. 

11,183. Grixpine or Levicat:ne Susstances, E. F, 
Goodall, London. 

11,184. Merat SieePers for Raitways and Tramways, 
G. F. Redfern.—{R. L. A. de la Gressiére, France.) 

11,185. Seep Dritts, W. Brenton, London. 

11.186. Mow1ne and Reapive Macuines, W. Brenton, 


on, 

11,187. Pressinc Woot, &., T. Holroyd and B, 

hompson, London. 

11,188. Conversion of CHemicaL Enercy into ExEc- 
TRICAL Enercy, H. H. Lake.—(W. £. Case, United 
Sotte) 

11,189. Conversion of Heat into ELecrricaL ENERcy, 
H. H. Lake.—(WV. E. Case, United States.) 

11,190. Paper Bortes, G, A. Wilkins.—{L. H. Thomas, 
United States.) 

11,191. Wrxpixe up CLocks, H. and J. Steinheuer and 
H. and E. Rabe, London. 

11,192. Vatves, &c., J. McCulloch, London. 

11,193, WareR-cLoset Pans and Traps, J. M. Hale and 
C. J. Simmons, London. 

11,194. Heatino Air or Steam, M. P. W. Boulton, 

London. 

11,195. IncanpEscence Bopres, O. Imray.—{C. 4. von 
Welsbach, Austria.) 

11,196. Door Fastentncs, E. C. G. Thomas.—(W. 
Doutlin, New Zealand.) 

11,197. Cuttpren’s Trays, H. J. Haddan.{S. A. Field, 
United States.) 

11,198. Stanps for Newspapers, &c., P. Haddan.—(F. 
D. Serié and L, Guillet, France.) 

11,199. Apvertisine, A. J. Curtiss, London. 

11,200, ExecrricaL Motors, A. J. Boult.—(J. F. 
McLaughlin, United States.) 

11,201. Transmission of Heat, J. Tennent, Liverpool. 

11,202. SavcePan and other Lips, E. Ruck, London. 

11,203. Roastinc Meat, W..P. Thompson.—(4. J. 
Dejey, France.) 

11,204. CLeanina Fincer Natts, A. J, Boult.—(@. 0. 
Eaton, United States ) 

11,205. Guttey Trap and CHannet, H. S. Cregeen, 

on. 

11,206. Buinprotpinc Horses, C. H. Adams, London. 

11,207, Rartway Boots Cars, W. Smith, London. 

11,208. Corsets or Stays, M. J. Roberts, London. 

11,209, Conveyance of Casa, &c,, J. C. Martin, London, 

11,210. Borie or Dritimnc Earth, &c., H. H. Lake. 
—+(S. Heilbronn, Germany.) 

11,211. Brakes, W. L. Wise.—(A. Argo, Germany.) 

17th August, 1887. 

11,212. Steam Pumps, A. W. Turner, Birmingham. 

11,213. ELecrric Accumutators, T. J. Digby, London. 

11,214. Lock-strrcn Sewrc Macuines, J. Jackson and 

. A. Martin, Birmingham. 

11,215. INsTANTANEOUS MENDER to Reparr all BREAK- 
nos, 8. Bellotti, London. 

11,216. Cork-DRAWING Macuines, J. P. Jackson, Liver- 





11,217. Arracuine Letrers to InpIA-RUBBER, &c., I. 
Frankenburg, Manchester. 

11,218. Equaxistnec the Tarckyess of RoLLeR Skins, 
J. 8. Dronsfi Manchester. 

11,219. Grey and CoLourep Cotton Yarns, E. Sut- 
cliffe and G. E. Sutcliffe, Manchester. 

11,220, Baskets, A. W. Powell, Bristol. 

11,221. Screws and Screw-privers, J. G. Sington, 
Manchester. 


11,222. Sas Wiypows for Rartway and other Car- 
R14GEs, J. Hanson, Bingley. 

11,223, Comprnep ConVERTIBLE NURSERY Yacut, Com- 
MODE CuarR, and Bep, G. R. Price, Birmingham. 

11,224. Carrripcgs, H. Tolley, Birming! bs 

11,225, Feep-HEATING APPARATUS for STEAM BOoILeRs, 
T. Gilmour, Glasgow. 

11,226, TRIPLE-EXPANSION STEAM EnciNeEs, J. Howden, 


Ww. 
11,227. Fitters for Wine, &c., J. P. Jackson, Liver- 


11,228. Devapourisinc Winpows, W. H. Blakeney and 
G. D. Macdougald, Dundee. 

11,229. Ware. Stiits, 8. Davies, London. 

11,230. A New Beverace, T. Needham, Huddersfield. 
—{16th August, 1887.] 

11,231. Evecrrica, Switcues, H. B. Bourne and W. 
Mackie, London. 

11,232. Reoutatine the Surrace Fiow of Wort from 
Cooters used in the Manuracture of BEER, 
Ranger, London. 

11,238. Execrro-prposiTion of Metats, J. Hollnay, 


on. 
11,234. Workixe Rarway Sienats, &c., R. Snyers, 
London.~ 


11,235. Looms for WEAVING, M. Corrigan, Glasgow. 
11/286, Pr Puiers, J. C, Young, London. 





11,237, Hearrus of Fireptaces, &c., H. Noble and G. 
Haley, London. 

11,238. Boors, SHors, &c., V. W. Chapman, Bir- 
ming! ? 

eo = Dresses, A. Marshall and T. Louttit 

v 

11,240. Currinc the Stream or LenotH of Cray from 
Brick or Tite Macarnes, R. Parry Liverpool. 

11,241. Rotary Enoines, W. P. Thompson.—(W. C. 
Doun, United States. ty 

11,242, Scarr Pin, J. Weiss, London. 

11,248, CanpLE SHape Supports, &c., Sir H. C. E. 
Malet, » London. 

11,244, Siupine Gasaiers, &c., T. Carpenter, London, 

11,245. Biruiarp Cur Suspenpers, J. Roberts, jun., 


mdon. 
11,246. Automatic Lock for Carriace Doors, W, 
Hammon, on. 

11,247. Usinats, T. W. Garrood, London. 

11,248, Turtine Toots, H. Saqui and 8S. Lawrence, 


mdon. 

11,249. Kytves of Caarr-cuttine and other MacHINEs, 

F. K. Woodroffe, London. 

11,250, Licntine Raitway Cars, E. J. Frost, London. 

11,251. Cicaretres, W. H. Schwartz, 

11,252. Ssconpary Batrerigs or ELEcTRIcAL Accumu- 
Lators, H. Mower, London. 

11,253. Tanninc and Tannino Apparatvs, T. Palmer, 
London. 
11,254. Sroppinc and Startinc Venicies, J. J. 
Hooker, H. Lescher, and R. G. Schwarz, London. 
11,255. Gas and Pumprne Enaines, P. M. Justice. W. 
&. Hale, United States.) 

11,256. Dancer Inpicators, H. E. Newton.—(@. All- 
man, New Zealand, 

11,257. Inonrna Macuines, E. L. T. Caron, Notting- 


11,258. Cure or Hoxper for Retrainine Currs, &c., in 
Position, G. A. Fisher, Birmingham, 


18th August, 1887. 
11,259. Pockets of Trousers, &c., J. L. Emary, 
London, 


11,260. Maxie Metat Articies with Porcetar, &c., 
Lininos, T. E. Halford and R. Morant, Chiswick. 
11,261. Repucine the Srraiw on Pickine Banps in 
Looms for Weavexc, R. Dean, London. 

11,262. AuToMATIC FIRE-EXTINGUISHING SPRINKLERS, 
J. and J. W. Galloway, London. 

11,268. Pumps, 8. Whittaker, London. 

11,264, Sarery Screw or Lock Nvuts, J. E. A. Gwynne 
and J. J. Claret, London. 

11,265. FiusH Botts, H. F. Bangert, London. 

11,266. Paper Fives, A. Schapiro, Berlin. 

11,267. Core Barret, W. Priestland, Chesterfield. 

11,268. Soprum and Porassium, G. A. Jarvis, Salop. 

ae I Eve of a Neepie, F. F. Abbey, Hudders- 


11,270. Mecuanism for Danctne Doxts, G. F. Lutticke, 
ove. 

11,271. Busts, M. Cramby, Bradford. 

11,272. Bett Fastener, J. Knowles and W. E. Wood, 


Accrington. 
11,273. ScREw-BINDER WoRKED with Key, F. Harrison, 
ord, 
11,274. Treatment of Lime Mop, J. 8. Rigby, Liver- 


poo! 
11,275. Sprsninc and Doveiinc Corron, J. Seed, 
chester. 
11,276. TREATMENT of INDIA-RUBBER Goons, R. 8. Bax- 
ter, Broughty Ferry. 
11,277. Puttey Box, W. E. and W. M. Winby, Bir- 


mingham. 
ne Se._F-winpina Ciocks, H. N. G. Cobbe, Bir- 


ming! 

11,279. Mernop of Travet of Pistons, A. Hardeman 
Sparkbrook. 

11,280, WeicHinc Macuines, E. Wilner, Liverpool. 

11,281. Meta Surraces, F, Crane.—(J. Hale, United 
States.) 

11,282. Frxmso Rotter Buinps, A. T. Allom and E. O. 

ton, London. 

11,283. Tires, W. Bull, London. 

11,284. Vatves, J. Smeaton and J. D. Simpson, 
London. 

11,285. RopBer Composition Strips, R. Hannan.—(J/. 
J. C. Sith, United States.) 

11,286. Wax Martcues, J. Masters, London. 

—, VenTiLaTING Rooms, De F. Pennefather, 

mdon. 

11,288. Wap Sockets, E. Jeffries, Birmingham. 

11,289. CoLourep Puorocrapuic Printine, J. Greth, 
London. 

11,290. ScaPEWHEEL Heicut Toot, G. Cornioley and 
Cc. J. Dunlop, London. 

11,291. Puncu Hotper, G. Cornioley and C. J. Dunlop, 
London. 

11,292, Rerricerators, J. 8. Croft and G. T. Apple- 
yard, London. 

11,298. Suspenpers, J. F. Miles, London. 

11,294. Fotprne Stoor with Cuair Back ATTACHMENT, 
H. F. Henry, London 

1, London. 


11,295. THERMemeETERs, W. Hiergese! 

11,296. Bearines for VEHICLES, &c., C. A. de A. Basto, 
London. 

11,297. Door Latcues, H. H. Lake.—(E. S. Winchester 
United States.) 

11,298, Gas-BuRNERS, J. Pintsch, London. 

11,299. Sirk Harts, C. Vero, Warwickshire. 

11,300. Raistne Water for Supr.yine Baras, &c., W. 


reen, London. 
11 _, Piovaus, J. E. Ransome and F. W. Garrard, 
ndon. 

11,302. Frnisuine Fett Hats, C. Vero, London. 

11,303. Szwine Macuines, J. and R. J. Foot, London. 
11,304. Fasrentne for Winpows and Sasues, J. Gilbert 

and J. F. Golding, London. 

11,305. Gas Lamps, T. C. J. Thomas, London. 

11,306. Gas Lamps, T. C. J. Thomas, London. 

11,307. Rope Lappers, W. H. Wheatley. —(H. French, 


nited States. 
11,308. Gram Dryers, W. H. Wheatley.—(Z. tH. 
Wales, United States. 

11,309. Warproses, W. H. Wheatley.—(C. H. T. Claus, 
United States.) ig 
11,310. : mee &c., E. Edwards.—(E. M. Heiber, Ger- 

many. 
11,811, Preparation of Cocoa, G. Grout, London. 
11,312. VeLocipepes, C. M. ey and J. Biggs, 
mdon. 
11,313. Waeets for VeLocipepss, &c., W. Lea, London. 
11,314. Forks, &c., W. Hassel, London. 
11,315. Dynamo-ELEcTRIC Macurnes, H. H. Lake.— 
(G. EB. Cabanellas, France.) 
11,316. Fiusninc CisterN and WATER-WASTE P1 E- 
VENTER, R, C. F. Wyatt, London, 
11,317. Ligutine by Execrriciry in Corn RECEIVER 
Apparatus, W. 8. Simpson, London. 
11,818. ALPHA-NAPHTHOLDI-SULPHO AcID, &c., H. H. 
Lake. Wirth and Co , Germany.) 
bg, MaGazineE and other Fire-arms, J. P, xa, 
ndon. 


19th August, 1887, 


11,320. Inrant’s Feepina Borries, G. Hartmann, 

London. 

11,321. Arracninc Door Knoss to Spinpies, W. Har- 
rington, Kidderminster. 

11,322. Botrie Stopper and BotrLe Neck CoMBINED, 
C. Johnson, Sheffield. 

11,328. Boots and SHogs, W. Sutcliffe, Halifax. 

11,324. LavaTorigs, J. Smith and A. Roberts, Man- 


chester. 

11,325. Henrietta Cuiorss, F. Pollard, Bradford. 

11am Soras, J. R. Ambler and H. A, Lund,| 
Kei 


hley. 
11,327, SpinpLes, W. Sumner, Holland. 
11,828. Pocket PEN-casEs, M. Myers and J. Lowe, 


11,329. Hoop for Perampu.atons, J. H. Atkinson, 


11,330. Hotpeks for Incanpescent Lamps, C, M. Dor- 
man_and R, A. Smith, Manchester. 
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11,331. AxminsreR or CHENILLE Carpets, R. and G, 

Morton, Glasgow. 

11,332. Looms, G. Morton, Glasgow. 

11,383. Drivine Mresanism for TeLpHer Tratns, C. 
Spencer E. Crakanthorp, London. 

11,334. Woop PLanine Macurnes, A. E. and R. Knox, 
Glasgow. 

11,335. PRINTING i in Covours, T. D. Worrall, London. 

“—. INDICATING DisTaNces TRAV ELLED by VERICLEs, 

. iw. 
11,327. Mecuanicat Connexion, R. Snyers, London. 
11,338. — Paper Tupes into Lexctus, W. H. 
en, 
11,339. "sxruox ” FLusHine Cisrerxs, E. J. Finch, 


11,340. Som, W. W. Lawson, London. 

11,341. Secrer Waririnc, M. A. Wier, London. 

11,342. Lamps, J. Blankley and C. Tallman, Ohio. 

il, S43. ATTACHING Teats to Frepixe Borries, E. 
and P. 0 den, London. 

11,344. Saneenemrene Gas Buryers, J. R. Turnbull, 


11,345. r= Moror Esornes, H. Lindley and T. 
Browett, London. 

11,346, Sewine MacHines, R. Pottage, London. 

11,347. Wercurne Macurnes, E. Roche, London. 

11,348. Fes for Lerrers, 8. Maier.—{F. S. Verlag, 
Germany -) 

ll, mn, Arranares for De.ivery of Goons, W. J. Wood- 


Londo’ 
11,350. oneal of Pampn.ets, &c., W. J. Woodward, 
Londo: 
11,351. 





n. 
CarTripce Extractors, C. H. Maleham, 
effield. 
11,352. ae Wasurne, &c., APPARATUS, J. Masson, 


11,353. awom, A. Dickinson, Birmingham. 

11,354. CaRRiaGE and Carr. Brakes, Z. Smith, 
London. 

11,355. Preparation of Corton Frsres for Dyer, W. 
J. 8. Grawitz, London. 

11,356. Evecrric Covpirses, C. Runels, London. 

11,357. Borr_e Sroprers, ey, don. 

11,358. Neepies, G. F. Sumner, Londen. 

11,359. Tree Guarps, L. O. Benoist, London. 

11,360. Dovsie-actixe Presses, C. Roux, London. 

11,361. Facitrratisc TeLerpHonic COMMUNICATIONS, 
J. 8. Ross and H. Baines, London. 

11,362. ParaLiet Ruer, H. H. Lake.—{B. L. Aguet- 
tant, France.) 

11,363. Cocks, Taps, or Vatves, W. H. Tylor, London. 

11,364. CANDLESTICK, A. Steer, London. 

11,365. Savrve Lire at Sea, J. McKirdy, London. 

11,366. Suip’s PortTuHore Licats, J. Meckirdy, London. 
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11,367. Maxkixe ILtuminant Gas, &c., G. Thew, J. 
Stansfield, and G. Long, Farnworth. 

11,368. Securinec Fasrics to Roiiers, &c., R. A. 
Matthews, Notting! 

11,369. ELEctRIC BATTERIES, C. Gauzentés, Bradford. 

11,370. Loaprne Coat, &c , without BREAKAGE, into 
Trucks from Sort1Nc Banps, H. J. Plowright, 
Chesterfield. 

11,371. Sanrrary Recepracies, H. Whiley, Man- 
chester. 

11,372. PortaBite Gas Lamp, J. S. Miller, London. 

1. 373. Coat Vases, &c., G. Smith and F. G. Lidding- 
ton, Birmingham. 

11,374. Packinc for GLanps, &c., F. Reddaway, Man- 
chester. 

11,375. Sprxpies of Riyo-spryninc, &c., MACHINERY, 
W. Sellers, Keighley. 

11,376. CLEANING MALTING Tixes, F. G. Burton and T. 

leman, Burton-on-Trent. 
— STOPPERS for Bortries, D. Rylands and B. 
toner, Barnsley. 
ll, mn y Aone oren Ksogs to their Sprxypies, J. H. 
Cartland, Birmingham. 

11,379. DRIVING VeLocipepes, J. R. Hudson, J W. 
Marshall, and T. W. Cook, Manchester. 

11,380. Rarinc for Exctosurgs, D. Rowell, London 

11,381. BaLi-poxes or VaLves of Hyprants, F. Ashton, 

lax. 

11,382. DovusBLe-Boprep Bakinc and Cookinc Oven, L. 
Mitchell, Higher Audley. 

11,383. EASELs, M. Browne, Leicester. 

11,384. Construction of Bep Martrresses, &c., E. 
Howell, Glasgow. 

11,385. Continvous Screw Propeier for Surps, T. 
ve, Dublin. 
ROJECTILES PROVIDED with Rives of Copper, 
urtman, London. 

“ STRENGTRENING STAYS or Betts, 8. Merrick, 


11,386. 
R. 
11,387. 


1l, 2. Spixes for Hotprisc Down Raitway CuHairs, 
C. Harvey, Sheffield. 
ll, 389. Detacuinc Horses from FouR-WHEELED VEHI- 
CLes, W. and W. F. Lear, London. 
11,390. ELements for Seconpary Batrerigs, J. 8. 
Stevenson, London. 
Se Fasteyer for Neckties, H. Pentony, 
naon. 
11.392. Hot-arr Encryes, E. Schindler and E. Robot- 
, London. 
11,393. Deoperistnc, &c., Meprum, O. Bowen and J. 
Cobeldick, London. 
11,394. Dyerse Corton, &c., J. H. Gartside and J. 
es, Manchester. 
11.395. Saarr for Screw Prope.iers, I. E. Clifford, 
mdon. 
11,396. InstRUMENTs for Kittinc Birps, W. Moffat, 
go 
11,397. SAUCEPAN Hawn te, C. H. Gosling, London. 
11,398. Turninc, &c, VENETIAN Burns, 8. Carnaby, 
Liverpool. 
11,399. Frre-escapes, A. de Waele, > eee. 
11,400. Raistnc Wrecks, &c., J. W. Hobson, London. 
11,401. Feepinc Fue to STEAM BoILers, A. H. Stott, 
Oldham. 
11,402. Inrernat Sroprer for MiveraL WaTER 
Bort ies, J. Ruth and J. Lasham, London. 
11,403. Macnixe Guns, T. Nordenfelt, London. 
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11,404. CLeaninc and Po.tsaine Ksives, &c., L. West, 
London. 
11,405. Ustna Water of Brooxs, &c., M. Mitchell, 
Rochdale. 


11,406. WINpLasses and Capstans, R. J. Rae, London. 

ll, "407. CANDLE SHADE Supports, M. M. Wh hyte, Elgin. 

12,408. ANTI-FRICTION BEARINGS, W. Smith, D. Marks, 
and R. Watson, Keighley. 

11,409. ArtiriciaL Upnotsterinc Harr, R. J. Strat- 
ford, London. 

11,410.  emeeeanand Doors, &c., Arr-tTicHT, J. C. Reid. 


11,411. ‘Reve and Lowerrinc the Ga.ierigs of O1L 
Lamps , G. Foggo and E. Rutter, Glasgow. 

11,412. CaLcrninc and Heatixc ARGILLACEovs, &e., 
SUBSTANCES, B. H. Thwaite, Liverpool. 

11,413. AvToMATIC CANDLE SHADE Hoxrpers, C. E. 

aseler, Birmingham. 

11,414. Hanatno of Pictures, J. Walker, Birmingham. 

11; ,4'5. ApapraTion of Exectric Licut or Heat from 
PRIMARY or SECONDARY Batteries, &c., A. W. Arm- 
strong, London. 

ner aoe Macuines, W. F. Stanley, South 


ELectricaL CoyxeEctions with Movine Boptes, 
T. A. Garrett, London. 

11,418. Means for HEATING Purposes, &c., A. F. Stone 
and J. Black -(G. Geer and 8. G. Sea, United States.) 

11,419. Hats, E. de Pass.—(S. Piron, France.) 

11,420. Cormisa Paper and Carps, &c., C. 4 Gyngell, 


11,421. Seurriacocn and BatrLepore Toy, T. Hard- 
man, Liv 

11,422. Causinc Common Roap Venicies to Ripe 
SmoorHy witHout the Arp of Sprinas, J. H. Levick, 
London. 

11,423. Tarcets for Rirce Practice, T. B. Ralston, 
Glasgow. 





11,424. Ain CaamBerrp and Recepine Party WALLs, 
J. Carter, London. 

—_ Warp Beamtna Macuines, E. W. Wrigley, 

ndon. 

11,426. Passive Warps into and Recervine them “I 
Dyera Macuryes and Dryinea CyLinpers, E. 
Wrigley, London. 

11,427. SimuntTangousty AUTOMATICALLY MEasURING 
and Inpicatine the Heicat and Weicur of Human 
Benes, E. Parr and E. Edwards, London. 

11,428. Lerrer-press Painting and NumBerinc Ma- 
curngs, D. Carlaw, Glasgow. 

11,429. CovpLinc and Uncouriine Ro wine Stock, E. 
Webb, London. 

ne, Raitway Waco or Truck, W. and E. Clifford, 

mdon. 

11,431. Stipinc Wixpows, T. R Oswald and J. M. Mor- 
daunt, and J. F. Morrison, London. 

11,482, Buastine in Coat Mines, &c., G. Trench, 
London. 

11,438. SHARPENING Penciis, A. W. Mason, London. 

11,434. SypHon Cisterns, O, Elphick, London. 

11,435. Ventization, A T. Allom, London. 

11,486. Ixpicatine the VeLocities of WaTer and Arr, 
z on, jun., London. 

11,437. Curtine Pive Faprics, J. H. Smith, A. God- 
dard, igginbottom, and T. Mannock, London. 
11,438. Frreproor Ho.pers for Jorsts, idle Cantile, 

London. 

11,439. Hypraviic Mains for Gas Works, W. C. P. 
Asselbergs, London. 

11,440. Purtryine or Wasnrnc Gas, W.C. P. Asselbergs, 


London. 
11,441. Sebanasine and CLEANING Fiprovus MATERIAI, 
Ww. 8. Archer, London. 
11,442. Wasnineo, Wrinocrnc, &c., 
‘Auspi tz, London. 
ll, ee Lire-savinc Rart for Snips, J. W. 


Macuines, F. 
Miller, 


on, 
11,444. lenrrmyc Apparatus for Gas Motor ENGINEs, 
D. 


Abel. — (The Gas Motoren Fabrik, Deutz, 
Germany.) 

11,445. SurarcaL Apparatus for Makino Incistons 
without Paix, A. J. Boult.—(J. F. da Silva, 
Madeira.) 

11,446. Sewrsc Macurxe for Corsets, P. A. Darraig, 
London. 

11,447. Comprnep Macuives for Breakrnc and 


Scutcuine Friax, Hemp, &e., A. J. Boult.—(G. 
Raulich and J. Nesetril, Austria.) 

11,448 Seconpary Batrertes or ELEcTRIcAL AccuMu- 
Lators, J. 8. Sellon, London. 

11,449. Opraintne CHLoripe of ALuminicm, &c., J. 
Clark, London. 

11,450. IL-tvminatine Gas, A. Eichelbrenner, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


365,119. Conpenser, W. atin Brooklyn, N.Y.—Filed 
‘April 7th, 1887. 

Claim.—(1) The bination, with a body 
and an upper chamber having inlets for steam pom. | 
water and communicating by a throat with the body, 
of a valve in said throat, a pipe or passage leading 
downward from the throat and fixed in position 
within the body, a float arranged laterally beyond the 
pipe or passage, and connections between said valve 
and float, substantially as herein described. (2) The 
combination, with a condenser body and an upper 
chamber having inlets for steam and water and com- 
municating by a throat with the body, of a valve in 
the throat, a pipe or passage extending downward 
from the throat, an annular float loosely surrounding, 
but not fitting, ‘the pipe or , and connections 
between the float and said valve, substantially as 
herein described. (3) The combination, with the 
body A and the upper chamber having inlets for steam 
and water and communicating by a throat 1, with 
the body, of the valve B in the throat, the pipe or pas- 
sage D, the annular float E, loosely surrounding the 
pipe or passage, the ding frame or spider E!, con 
nected with the float, and the rod E2, connecting said 
frame or spider with said valve, substantially as herein 
described. (4) The combination, with a condenser 
body and an upper chamber having steam and water 
inlets and communicating by a throat J! with the 

body, of a valve in said t, and a throttle valve 
for controlling the supply of steam for operating a 
pump, a float arran; within the condenser body, 
and connections between the float and said two 


a 





36 

















valves, whereby the rising movement of the float will 
diminish the flow of water throug id throat, and 
will more or less close the throttle ¥ valve, substantially 
as herein described. (5) The combination, with the 
condenser body and an upper chamber having steam 
and water inlets and communicating b: -* throat with 
the body, of the valves CB, ite 
FT siete the pipe 
8 ‘or e valve y ie 
or passage D, the annular float loosely ate 
the pipe or passage, and the rod E?, connecting — 
float with the valve B and prolonged upward th 
the tubular stem C! to the valve-operating lever 
substantially as herein described. (6) The combina- 
tion, with the condenser body and an upper chamber 
having steam and water inlets and communicating 
by a pone wines of a valve B, for controlling 
the flow of water through the throat, a device for eon- 
trolling the supply of steam to an engine in connection 
with which the condenser is used, and ——— 
between the valve B and said controlling device. 
whereby the valve B and said device will be o ted 
simultaneously to cor nish 
the supply of cater through the throat and # the supply 
of steam for re the engine, substantially as 
herein descri 
365,136. Evastic Batance Vatve, J. Lewis, South 
Evanston, IU.—Filed October 7th, 1886. 

Claim.—Q) As a new manufacture, the plug valve 
having elastic or expanding cheeks and a Ragen 
exhaust, substantially as set forthe (2) The 
valve provided with ex cheeks, and a 
clamp as the expansion of the chee! 
oe Oy 





sub- 
specified. (3) The valve cons: 
of the shell, the ex e expanding chee red gd the yielding 
clamp, all combin d operating pact as 
specified. (4) The shell, in combination with * he 





expanding cheeks, having shanks fitting transversely 


in said*shell, and the bolt and springs holding the 
cheeks together and resisting the pressure upon them, 
substantially as specified. (5) The shell opens trans- 
—_ to receive the cheek shanks, an <panding 
exhaust, in combination with the ex 

aame having shanks entering the shell oni a 
-_* to said central exhaust, re k clamp holding the 


shell, in combination with the expellioen cheeks and 
the recesses D in the latter, 

7) In a valve, the expand- 
y the brass plates E, cast upon the 





combustion chamber ha: 
vertical wall or partition d 
two compartments communicating at top, a grate 
located in the lower portion of each of sai * compart. 
ments, a steam boiler covering the top of the apg 
tion chamber, a valve governing the passage of 

of through the tubes of the 
Bonen _ a pair of = sooner chambers each con- 
nec! orc el with a compartment of 
the al ot on chamber below the grate thereof. (2) 
Jn an apparatus for the manufacture of gas, the com 

tially as set forth, of a steam boiler, 


ving an opening at its to 
y eee chamber Neg 











the cheek with its pA) filling the open- 





in the plates, substantially as specified. (8) Ina 
ve, a shell, in combination with the expanding 
cheeks havi ing the hollow eating shanks, the open 
ports, and the interior surfaces ss, to receive the 
expanding ae of the steam, substantially as set 
forth. (9) The valve casing, in combination with an 
elastic ph Mg valve having ports, as set forth, and a 
central iow spindle coving as an exhaust, substan- 
tially as specified. (10) The valve casing, in combina- 
tion with an elastic plug valve rotating or oscillating 
therein, the casing having an open space at each end 
of the plug to balance the pressure thereon, substan- 
tially as specified. 


365,120. CenrrirvcaL APPARATUS FoR TESTING MILK, 
@. de Laval, Stockholm, Sweden.—Filed August 22nd, 
1885. 


Claim.— (1) A testing apparatus for milk, composed 
of a glass tube, a holder for the same having a hollow 
plug at one end, and a box to hold the milk, and into 
which the hollow plug fits accurately, substantially as 





specified. (2) The combination, with removable test- 
ing tubes for holding milk, of a horizontal circular 
plate having central and radial recesses for the recep- 
tion of hot water and for the testing tubes, and a 
vertical shaft for aire and revolving the hori- 
zontal plate, 


865,153. Avromatic past J. T. Smith, San 
Francisco, Cal.—Filed October 2nd, 1886. 

Claim. a A lubricating: tube having its lower end 
in n with an independent 

disc of metal, swaged or ‘compreased into the con- 
tracted end of the tube, so as to form a bottom, and 
having a central opening, and radial channels in its 
lower surface, intersecting with the central opening, 
substantially as herein described. (2) The lubricating 
tube extending downwardly and a perforated bottom 
swaged or secured within the tube, as shown, in com- 
bination with a screw- ed disc having a shank 
or stem extending upwardly into the cup, said disc 
travelling in corresponding threads in the upper end 











of the tube, a packing of fibrous material in the lower 
end of the tube, and a spiral spring having its 
interior filled with a similar packing, which may be 
compressed and expanded with the spring by the 
ootien of the disc, substantially as herein bed. 
(3) A lubricating tube memenge downwardly, with 
a convex perforated bottom fitted into it, as shown, 
in combination with a screw stem or shank extending 
downwardly into the tube, having a tapering or coni- 
cal pointed lower end, and a collar at the upper end 
of the cone, and the fibrous de rube and apring into 
which the cone point extends, substantially as and 
for the purpose herein described. 


365,246. Journat-Box axp Lusricator, Albertus 
Eagle, Northampton, Pa,—Filed January 5th, 1887. 
Claim.—A combined journal-box and lubricator con- 
sisting of the journal-box A, with chamber F, the 
outer side walls of which furnish the bearings for the 


es 
Je SSN 


shaft, the said chamber having bevelled inner sides at 
the lower portion thereof, and the lubricator cup C, 
with the duct E, leading | to the lowest Lar chamber 
F, said parts being and 








365,204. Apparatus FoR Manouracturino Gas, B. 
Brazelle, St. Louis, Mo.—Filed November, 2nd, 


Claim.—(1) In an apparatus for the manufacture of 





a ibustion chamber divided by a wall or partition 
into two compartments as at top, a grate 
located in the lower portion of each of said compart- 
ments, a regenerator chamber communicating with 


each of said compartments below the grate, each of said 


[365.294] 


P 





chambers being fitted with a discharge valve, an air- 
blast valve controlling a pipe communicating with one 
of the regenerator chambers, and a steam-supply valve 
controlling a pipe leading into the other erator 
chamber, (3) In an  apeeretnn for the manufacture of 
gas, the binatio tantially as set forth, of a 
combustion chaneet havin; | an upper throat or open- 
ing, a steam boiler loca above and covering said 
threat, a wall or partition dividing the combustion 
chamber into two compartments communicating at 
top, a grate located in the lower portion of each of said 
compartments, a regenerator ch ting 
with each of said compartments below the grate, and 
pipes and valves governing the traverse of a blast of 
air and a current of steam into and through the 
regenerator chambers and compartments of the com- 
bustion chamber, 








365,305. Vacxr Liont, P. Herzog, Minneapolis, Minn, 
—Filed July 23rd, 1886. 
Claim.—In a vault’ or other light, the frame B, a 
portion of the base of which is straight and a rtion 
convex to form a projection, in combination with the 







I 





AN 





glass provided with a pone for the reception of the 
projection upon the a © the outer sides of which 

lass are of a less height than the edge of the concave 
portion, for the purpose of leaving a one cementing 
area, subs’ stantially as shown and descri 


365,325. Macutve ror Benprino Rais, &c., J. Abbott, 
Blackheath, Kent, England.— Filed May 9th, 1887. 

Claim.—(1) In a rail-bending apparatus, the combi- 

nation of the rollers and the frame A A? extending 


365,325 




















between the rollers, and having guides a, with a 
carrier D adapted to the guides, and having a roller F 
and a screw E, substantially as set forth. (2) The 









ei i Wy 
t= wit 











combination of the frame having guides a a 
rollers BC, with a carrier D adapted to the guides an 





gas, the combination, substantially as set forth, of a 





carrying a ‘roller, a screw E, and securing bolt ¢, sub 
stantially as specified 
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ELASTIC EXTENSION: A SPECIES OF MOTION." 
By Ropert Hupson GRAHAM, 
(Concluded from page 146. ) 


(8) Assaying the Curve.—The shape of a given curve, 
such as ao, Fig. 3, may be distorted by changing the 
fundamental scale of one of the ordinates, according to 
which it has been drawn. Supposing, for example, we 
double the horizontal scale of Joads by simply doubling 
the length representing a given load; then it is clear that 
any point @ upon the original curve is launched forward 
to a', where its abscissa is doubled, whilst its ordinate 
remains the same. In this way the whole curve is pro- 
jected from the dotted line to the black, as shown upon the 
figure. 

Fig. 4 
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If, therefore, the original curve were of a particular 
nature, when plotted to a given scale or ratio of co- 
ordinates, it would at once lose cast by F seages the series 
of loads upon an exaggerated scale. The distorted form 
would, however, be derived from the original curve by 
projection in a constant ratio; and the original curve 
would be mathematically discoverable from the given 
projection. 

In assaying any extension curve for cissoidicity it is 
advisable first to apply the ordinary cissoid test as shown 
in Fig. 2; that is, take the origin O at the limit of 
elasticity upon the curve, where it begins to break away 
from the straight line ; describe the range-circle upon 
the distance O/ contained between the limit O and the 
infinite ordinate to the curve at /; divide the range into 
any number of equal parts, and, using the centre O as 
a focus, draw the series of rays O1,02,03,04,... 
meeting the series of ordinates from 1', 2', 3', 4' . . . in 
1”, 2”, 3’, 4” . . . all points upon the required cissoid. If 
the curve so constructed coincide with the extension curve, 
there is no scalar distortion. Should, however, the 
artificial curve vary much from the extension curve, it is 
necessary to ascertain whether this divergence is due to 
scalar distortion or to causes altogether independent of 
scale. If the variation arise we: from scalar effects, 
the primitive cissoid can be jateed from its given pro- 
jection according to some constant mathematical law. 

ow the general equation to the cissoid of extension is 

4 


yt*= esi —5 

2r—t 

if this curve be distorted by enlarging the scale of time 
and loads and keeping the scale of extensions constant, 
the new ordinate y' will equal y, the old ordinate, and 
the new abscissa ¢' will bear a constant ratio to ¢, the 


old abscissa of any given point. Let this ratio re 


nN; 
then, in order to return to the old equation, we must 
multiply all abscissee ¢' of the projected form by the 
coefficient 1 . 
n 


leaving the ordinates constant. Hence 


we can retain the primitive equation to the curve, pro- 
vided that all abscisse taken from the projected curve be 


multiplied by the coefficient + 3 thus 


(1) 


This equation contains two unknown quantities, the co- 
efficient » and 27, the range of the original curve. In 
order to determine these two quantities, we must esta- 
blish two equations by taking two values of ycorresponding 
to two values of ¢ from the given projection of the 
extension curve. Thus, for example, in Fig. 5 we have 
y=6, when ¢=12; and y=16, when ¢=19 ; hence, upon 
substitution and making z= ; » weobtainthetwo equa- 
tions 


8 (12 x)? 
(6) ~ 2r—-We 


by the first of which the range 
2r=48 434120, . (2) 


or substituting in the second this value of 27 in terms 
of x, 


wag (19 x) 


and (16)* = 9). 19 


(3) 


Dividing the numerator and denominator of this fraction 


1 The first part of this paper, excluding Sec. 7, was finished in January 
of this year, and read in following month by an eminent Cambridge, 
as well as by an eminent Glasgow, professor. 








by 2, the common factor, and solving, we find that very 
approximately the coefficient of distortion 


2=0°575 ; 
and, thence, by substituting this value of x in Equation (2), 
the range, 2 r=17. 
Constructing the cissoid curve Oy this range, as shown 
in Fig 5, it will be found that the abscisse of all points 


upon the extension curve, which has been distorted by 
Fig. 5 
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adopting an exaggerated scale of loads, bear the constant 
ratio of to the abscissve of corresponding points upon 
the primitive cissoid. 

I have applied this kind of test to a fairly large number 
of extension curves, and have proved them in all cases, 
without exception, to be either primitive cissoids or pro- 
jections of primitive cissoids. The dark line of Fig. 5 
is the exact fac simile of a Wicksteed curve; so also is 
the dark line in Fig. 6, the data and results of the assay 
being given below the figure in the second case. I am in- 
debted to Mr. J. Wicksteed, of Messrs. Buckton and Co., 
Leeds, for a copy of these curves. In everything connected 
with accurate experiment upon elasticity and its auto- 
graphic diagrammatic expression, Wicksteed has taken 
a prominent lead. 

Fig. 6 


v 
Vv 


0 
& 
Wicksteed curves, new series of.—Copper bar turned to 1 square inch 
section. d ¢=1 ton = 8 seconds = 73 of an inch. Rupture at 
10°8 tons from limit of elasticity at o. Extension, 45 per cent. of 
6 
original length. Coefficient of distortion = ~“; = 4, = 07. 


m a ™ Rl 1 
Curve o b a = primitive cissoid. Curve o )! al = projection of primi- 
tive cissoid through the angle whose cosine is 0°7, Range = 10. 
diameter of circle of primitive curve. 


2 
It need not be remarked that the valves y, si. ¢ m4 
are the same, whether taken from the primitive or 
derived forms ; because, although dy may be smaller 
when expressed in terms of an augmented unit of scale d ¢, 
the number of these augmented d ¢ to the current inch is 
also smaller in the same degree. In other words, the 
velocity of extension in any particular test must 
necessarily be the same, no matter what may be the scale 
of its representation upon paper. The foregoing con- 
clusions appear at present in the garb of a particular 
induction, founded upon a large number of cases of bar, 
as distinguished from wire, tests. Whether it may be 
safe and justifiable to generalise this induction, so as to 
include all curves of every origin and species, is a ques- 
tion upon which it might be unwise to dogmatise. Never- 
theless, it would seem that most extension-curves are so 
closely allied to cissoids as to perfectly tolerate the appli- 
cation of the rules and graphic processes developed in the 
preceding articles. But it must be carefully borne in 
mind that in cases where the curve proves to be a pro- 
jection of a cissoid, the graphic method of determining 
the velocity of extension, the elastic acceleration, and the 
rest is applicable only to the primitive curve, which can 
be easily discovered by the method above explained. In 
choosing the two values of y and ¢' in the curve-pro- 
jection of the cissoid as given by the test, in order to 
establish the two equations necessary to determine the 
unknowns 2 and 27, it is well to select those portions of 





the curve which stand well out and clear of the focus 
where the two curves tend to blend and coalesce, and 
where consequently the corresponding values of the two 
ordinates are not well-defined. 

(9) Recapitulation.—In conclusion, the author begs to 
state his belief that the novel treatment of elastic exten- 
sion, set forth in this paper, will be found to comprehend 
and satisfactorily explain the usual phenomena attendant 
upon ordinary metallic tests, excluding cases of excep- 
tional character. The chief motives which prompted the 
author to write the paper were a desire to submit his 
researches to the judgment of other minds, to stimulate 
discussion upon the subject, and to draw attention to 
what appeared to him the simplicity and elegance of the 
elastic graphic expression for the velocity of extension, the 
acceleration, the new feature of elastic excess, and the in- 
crement of extension due to the vibratory effect of the load. 

With respect to the work of other minds in this special 
field of thought, no attempt has hitherto been made to 
bring elastic extension under ordinary dynamic laws. 
There is, indeed, a paper by Sir W. Thomson on 
“ Elasticity, a Mode of Motion,” read before the Royal 
Institution, which deals with the subject from a physical, 
or rather metaphysical, point of view. It would seem to 
be a proof that elasticity, like heat, is in ultimate analysis 
an aspect of motion. But engineers, even those who are 
of a pronounced scientific beut, will take leave of the 
great master of physics whenever he passes beyond that 
clear line dividing the territory of practical mathematics 
from the vague spaces of metaphysical speculation. 

With regard to the variation of rate at which the 
load is added, and its effect upon the ultimate strength 
of metallic wire, a series of experiments of a more 
or less rigorous nature was carried out in the Glas- 
gow University Laboratory, and an account of them 
published in the “ Proceedings of the Royal Society ”— 
vol. xxix., p. 221. The deduction based upon these 
experiments, as given in Mr. J. T. Bottomley’s paper, 
was that “wire broken rapidly receives an elonga- 
tion of over 25 per cent. on the average; whilst the same 
wire broken slowly is elongated only by about 7 per 
cent.” The length of wire employed was 16ft., and its 
diameter ‘036in. In one case, when loaded at the rate 
of $1b. per minute, the specimen broke under a total load 
of 45 lb., and a total extension of 25 per cent. At another 
time, when loaded at the rate of 1 lb. every three minutes, 
it finally broke under a load of 45}1b., and an elastic 
extension of 29°6 per cent. In a third instance, when 
loaded at the rate of 1lb. every twenty-four hours, it 
broke under a load of 48 1b., with an elongation of 7°58 
per cent. Lastly, a bright annealed specimen of the 
same dimensions, when loaded at the rate of 1lb. every 
twenty-four hours, broke under a load of 47 lb., and an 
extension of 6°92 per cent. The same specimen, loaded 
at the rate of 4lb. per twenty-four hours—which, by 
the way, is not the same as 1lb. per forty-eight hours 
—broke, firstly, under a load of ‘471b., and an ex- 
tension of 4°79 per cent.; and, secondly, under a load 
of 463 lb. and an extension of 6 per cent. The rate 
of load was afterwards reduced so low as a shot per day; 
but, whilst greatly edified at the astonishing patience 
of the operator, engineers will be more particularly 
interested in swift than in slow rates of fracture. It will 
be seen that these experiments tend to confirm the theory 
that extension varies largely, whilst the ultimate breaking- 
strength varies but little, for different rates of load 
addition. Thus, whilst the rate diminished from 31b. per 
minute to 3 lb. per day, the ultimate extension decreased 
from 25 per cent. to about 7 per cent.; whereas, for the 
same variation of rate, the ultimate breaking-strength 
increased only by about 2lb. It must, however, be 
carefully borne in mind that the analogy between inter- 
mittent loading of this nature and the continuous loading 
assumed in our investigation is far from being complete. 

At a later date some experiments were undertaken by 
Mr. Herbert Tomlinson, towards the expenses of which 
the Government Research Fund contributed a sum of 
£4000. An account of these experiments will be found 
in a paper communicated by Professor W. G. Adams to 
the “ Phil. Trans.” of the Royal Society, 1883. There is, 
however, little to be found in them immediately bearing 
upon the question of time-tests. It is only stated ina 
general sort of way that “in the case of a wire which 
has suffered permanent extension, the extension decreases 
in proportion as the time between the loadings increases.” 
This fact was also pointed out by Professor Ewing— 
“ Proc.” Roy. Soc., 1880, vol. xxx., page 510. The same 
phenomenon had, however, as we have seen, previously 
appeared in Mr. Bottomley’s experiments ; and, in fact, 
long before that time it had formed part of the engineer- 
ing faith, and had been incorporated in the principles of 
bridge construction under the form of varying co-efficients 
for live and dead loads. 

In case absolute accuracy were required in ascertaining 
the nature of the extension curve, it would, of course, be 
necessary to employ the method of least squares. But 
we need scarcely remark that, owing to defects in the 
tracing gear, and to other mechanical imperfections, the 
coloured pencil does not trace a perfectly continuous 
curve, and therefore we are free to consider all the tests 
and results in the light of tolerable approximations to 
the truth. All theories based upon experimental data 
are necessarily imperfect in their origin, which fact 
enables us to dispense with excessive refinement in the 
practical operations to which they give rise. 

The elastic excess z, is the strain measuring the loss of 
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tension, E “, due to acceleration and other accidental 


ai 
causes. Its value is determined independently of sign, 
and its nature is essentially negative. Thus, as explained 
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r , is always less than 


Taking account of the con- 


in Art. 3, the actual tension, 5. 


the static extension, as Yo, 


traction of area from @ to w!, this tensional loss may be 
expressed by E (yy w - wy!) +1. 
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THE DRAINAGE OF FENS AND LOW LANDS 
BY STEAM POWER. 
By W. H. WHEELPR, M. Inst. C.E. 
No. XI. 


The Ten Mile Station—The scoop wheel at this station 
is 43ft. 8in. diameter, having been increased 20in. from 
the original dimension by lengthening the scoops. There 
are fifty scoops, 7ft. Gin. radial length by 3ft. wide. The 
average dip of the scoops is 3ft.; the greatest, 5ft. Gin.; 
and the lift llft. average, and 14ft. maximum. This 
wheel lifts the water into the Ten Mile river, which is not 
tidal, the tide being shut out by sluice doors at Denver 
Sluice. There is, however, a considerable rise in the river 
during tide time. These scoops drip from the radial line 
at an angle of 38 deg., being tangent to a circle of 18ft. 
diameter, and on an average head and dip of 14ft.— 
1lft. head and 3ft. dip—enter the water at an angle 


of 34 deg., and leave it at an angle of 72 deg. 
The wheel makes 4} revolutions a minute. When 


working to its full extent, the wheel is capable of dis- 
charging 213 tons per minute. This wheel has been pro- 
vided with a movable breast, as at the other station. The 
engine for driving the wheel is similar in character to that 
at the Hundred Foot Station, and was altered and adapted 
for working with a higher pressure of steam in a manner 
similar to the other. The cost of alterations at the two 
stations was over £6000. The estimated capacity of the | 
two wheels at the maximum dip is 410 tons per minute. | 
This is equal to a discharge of water due to a continuous | 





was of 24 nominal horse power, driving a double inlet | 
horizontal spindle Appold centrifugal pump, 4ft. 6in. | 
diameter, with an average velocity of 90 revolutions a_ 
minute, equal to 1431ft. per minute ; the lift at that time 
being from 4ft. to 5ft. The pump was driven by a double- | 


| cylinder steam engine, with steam at 401b. pressure, and | 


vacuum 13$]b. It raised 15,000 gallons—67 tons—per 

minute to a height varying from 2ft. to 5ft. The total 

cost was £16,000, of which about £2000 was for the | 
machinery. The general arrangement of the pumps is | 
shown by the sketch, Fig. 10. The pump discharged into 
Bevil’s river, a branch the Nene, which forms a part of 
the great Middle Level system, the outfall of the main 
drain being into the River Ouse, at St. Germains, 30 miles 
distant. The soil of this district is almost entirely peat, 
to a depth of from 15ft. to 18ft. After the drainage 
operations had been at work some time the surface of the 
land gradually lowered, owing to the waste and shrinkage 
of the peat. In July, 1857, the level of the water in the 
drain was 5ft. above datum; and in August, 1860, it was 
reduced to 3in. above datum. At the present time the 
surface is about 8ft. lower down than it was thirty-two 
years ago, when the district was first drained. The pump 
was twice lowered during the twenty-six years it was at 
work, until the lift was increased to over 9ft., thus 
demonstrating the peculiar facility this class of machine 
has to meet such an occurrence. Owing, however, to the 
increased lift and the altered circumstances of the district, 
it became necessary to increase the pumping power. The 
average lift now is about 7ft., rising frequently to 9ft. 6in., | 
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junction with the Ouse; the other on the north, discharg- 
ing into the Little Ouse, about two miles above Brandon 
Creek Bridge. The main drains between the two stations 
are in connection, so that the water can run to either 
station. These pumping stations are about eight and 
fifteen miles respectively above Denver Sluice, where are 
self-acting doors, which shut against the tide at the time 
of high water. The lift at the north station is rather the 
highest, the average of the two stations being about 
10ft. 6in., rising in heavy floods to 16ft. The north 
station consists of a scoop wheel 34ft. Gin. in diameter, 
with scoops 4ft. 9in. long by 2ft. wide, motion being 
given by one engine of 40 nominal horse-power. The 
wheel is driven by a condensing engine of the old 
marine side-lever type, having the beam below the 
cylinder. The piston has 3ft. Gin. stroke, and makes 
28 revolutions of the engine to 5} of the wheel. The 
working pressure of the steam is 15 1b. on the inch. 
The station at the Fish and Duck was provided, until 
recently, with a a wheel ; but, as owing to the sub- 
sidence of the peat, the surface has settled in this district 
4ft. Gin. since the beginning of the present century, it was 
necessary to provide more efficient machinery, and under 
the advice of Mr. Carmichael, the superintendent of the 
works in the South Level, the scoop wheel and engine 
were replaced by a centrifugal pump. The new engine is 
of the horizontal tandem type, high-pressure compound 
condensing, fitted with expansion gear, 60 nominal horse 
power, the cylinders being 18in. and 30in. in diameter, 
with 3ft. stroke, provided with variable expansion valve 
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daily fall of 0-17in. of rain. In the year 1883, which was | 
a very wet season, the engines ran as follows :— 


Hundred Foot Ten Mile 
engine, engine, 
Total hours run ... os. hen 2280 
Coals consumed ... ... ... tons 691 589 
Average dip of the scoops’... feet 3°30 3°08 | 
Greatest dip of the scoops... feet 5°33 458 
Averagehead ... ... .. » 1830 11:16 
Greatest head eg 13°4 


The estimated discharge, calculated with the average | 
dip of the scoops given above, is 122712 tons per minute | 
lifted 13°80ft., equal to 114°40-horse power of water lifted, | 
with a coal consumption of 5°991b. per horse-power of water | 
lifted for the Hundred Foot engine, and 128°55 tons | 
lifted 11°16ft., equal to 97°38-horse power, with a coal | 
consumption of 5°93 lb. per horse-power, for the Ten Mile | 
Station. Taking the two wet years, 1881 and 1883—1882 | 
being omitted, as during this time the machinery was under 
alteration—the cost of lifting the water was as follows :— | 
Coals, £717; attendance and other expenses, £203. The 
area drained being taken at 35,000 acres, this gives 12°62d. | 
per acre per annum for working expenses. The average | 
height to which the water was lifted at the two stations | 
being taken at 114ft., gives 1-10d. per acre per foot of lift, | 
or, for coals only, of 085d. per acre. Coals costing 
about 17s. per ton. 

Whittlesea Mere.—This pumping station is in the Middle 
Level, in the county of Huntingdon, and contains about 
6000 acres. The Mere originally was a large lake or 
morass, which produced nothing but reeds and wild fowl. 
This, with the surrounding fen, was embanked and drained 
by steam power by the proprietor, Mr. Wells, in 1851-52, 
being the first instance in this country where the centri- 
fugal pump was applied to this purpose. The results 
obtained with the Appold pump at the trials of this 
machine at the Exhibition of 1851, demonstrating its 
suitableness for the purpose. The engine then erected 





| 601b. steam. The boilers consist of one single flued and | 
| one double fiued Cornish boilers. The pump, which is 


| wide on the inlet side and 6ft. on the delivery side. The fan 


WHITTLESEA MERE PUMP. 


and even higher in heavy floods. In 1877 the old engine 
and pump were removed, and the fan of the pump may 
now be seen at the Museum at South Kensington in 
almost perfect condition. Messrs. Easton and Anderson 
erected in their place a high-pressure compound con- 
densing beam engine, with expansion gear, of 65 nominal | 
horse-power, making about 36 revolutions a minute with 


placed in a well outside the engine house, is driven by a 
double set of motions, the first set consisting of a toothing 
on the fly-wheel driving a pinion which actuates a hori- 
zontal shaft for driving a wheel geared into a bevil wheel 
on the vertica)] shaft of the pump. This is hung by an 
onion bearing to a cast iron frame bolted to the top of the 
pump well, which is formed with a wrought iron cylinder 
fixed in the centre of the sluice connecting the main 
drain with the river. This cylinder was used as a con- 
venient mode under existing conditions of forming the 
pump well, and reduced the first cost by avoiding the 
necessity for building a brick well. This sluice is 12ft. 


is a single inlet fan of 6ft. diameter by 16in. deep, and is 
8 im to run up to 104 revolutions a minute when on a 
lift of 11ft. The quantity of water delivered is 96 tons 
per minute, or on a lift of 7ft. 6in., with a speed of 96 
revolutions of pump, 155 tons per minute. ‘The engine 
and boiler are contained in a brick building. The chimney 
shaft is 53ft. high and 3ft. diameter at the top inside. 
The cost of the machinery was approximately £3500, plus 
the value of the old machinery. 

Burnt Fen, Norfolk.—This district is situated in the 
south level of the Bedford Level, and is entirely Fen land. 
The area drained by the pumps is 15,000 acres. There 
are two pumping stations, about four miles apart—one at 
the Fish and Duck, on the south side of the district, dis- 
charging into the river Lark, about three miles above its 
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== Fig.i0 = 


Scale. linch = 8 Feet 


working on the back of the high-pressure valve. Steam 
is provided by three Lancashire boilers, 25ft. long by 7ft. 
diameter; the working pressure being 65 lb. Only two 
of the boilers are in use at the same time. The engine 
makes 70 revolutions with steam at 65 lb. in the boiler, 
and cut off in the small cylinder at half of the stroke, 


| the pump making at the same time 105 revolutions with 


a lift of 14ft. per minute, and delivering 120 tons. The 
case of the pump is 9ft. 6in. diameter, situated in a well 
immediately outside the wall of the engine house. This 
well is 9ft. 10in. in diameter ; the diameter diminishing 
below the pump to 6ft. The outlet for the discharge is 
9ft. 6in. above the centre of the pump, and is 5ft. 6in. 
high by 3ft. 6in. wide. The pump is driven by a bevil 
wheel geared into a bevil pinion on the crank-shaft, which 
is 11ft. long. The fan is single, made of gun-metal, 6ft. 
diameter by 124in. deep at the periphery, with a short suc- 
tion pipe attached to the case below the disc. The spindle 
is suspended by an onion bearing supported by a girder 
across the top of the cylinder of the pump well. hen 
the pump is working it is found that little weight is 
carried by the onion bearing, as the disc is so arranged 
that the water entering it supports the moving parts. 
The pump was calculated to lift the following quantities: 
—121 tons at 9ft.; 115 tons at 10ft.; 109 tons at 11ft.; 
104 tons at 12ft.; 100 tons at 13ft.; 96 tons at 14ft.; 
92 tons at 15ft.; 89 tons at 16ft. These quantities were 
exceeded at the trials of the pump. The engine bed 
occupies a space of 30ft. by 5ft. 6in. The engine and 
pump were supplied by Messrs. Hathorn, Davey, and Co., 
of Leeds. The contract price, including the well and 
fixing in the old building, the makers taking the old 
engine, was £2700. A drawing showing the arrangement 
of the pump and engine will be found in Tur Enernerr, 
vol. lvii., February, 1884, and an enlarged view of the 
pump is now given in Fig. 11. Careful observations have 
recently been taken by Mr. Carmichael as to the con- 
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sumption of coals by this engine under ordinary working 
conditions, the quantity of water delivered being ascer- 
tained by measuring the par passing through 
the outlet drain. ith a lift of 11ft. the quantity 
of water discharged was 120 tons per minute, with a 
consumption of three tons of Derbyshire coals in twelve 
hours. This is at the rate of 6}1b. per horse-power of 
water lifted per minute. The quantity of oil used for 
lubricating is at the rate of one gallon in twelve hours. 
The consumption of coals in this district has varied during 
the last twenty years from about 250 tons to 1000 tons ina 
year according to the rainfall, the average cost for the 














years 1881-83, coals being then about 15s. per ton, was, for 
coals, £674; attendance, oil, &c., £252 ; total, £926. Taking 
the average lift for both stations at 10$ft. this is equal to 
14'81d. per acre, or per acre per foot of lift, 1°42d.; or for 
coals only 1°02d. During this time both scoop wheels 
were in operation. The main drain, which brings the 
water to the pump, is 20ft. wide at the bottom, with 
slopes of 14 to 1. The average depth of water when 
pumping is going on, varies at starting from 5ft. 6in. to 
3ft. at leaving off ; the surface inclination also varying 
from 2}in. per mile to 4in. 

Prickwillow.—This pumping station is for the a 
of a large district in the South Level, being part of the 
Great Bedford Level, in the county of Cambridge. The 
taxable area of the district is about 11,000 acres, but the 
area of land actually drained by the engines at Prick- 
willow is about 25,000 acres; the drainage of a large area 
of higher land bordering on the Fens finding its way into 
this Fen drainage system. The water is lifted by both 
engines into the River Lark, about fourteen miles above 
Denver sluice, where the river discharges into the tidal 
stream from the same main Fen drain, which is 20ft. wide, 
with slopes 14 to 1. The depth of water at starting the 
engines is generally about 6ft. 6in., decreasing to 4ft. 6in. 
after the pumping has been going on. Since the erection 
of the new engine and pump this drain has been found 
to be too small to keep = a full supply, the inclination 
on the surface being at the rate of six inches in a mile, 
which is greater than should be the case in a large main 
engine drain. The height the water has to be raised 
on an average is 10ft., rising as high as 17ft. in high 
floods in the river. Steam power was first applied to the 
drainage of this district in 1832, a 60-horse power low-pres- 
sure condensing engine being then erected by the Butterly 
Company to drive a scoop-wheel 33ft. Gin. in diameter ; 
and this engine, with the aid of numerous wind engines 
previously in use, and retained as auxiliaries, preserved 
the district from injury fairly well. The continuous sub- 
sidence of the surface of the Ae and the increased height 
the water rose in the river, due to the rapidity with 
which floods now come down from the uplands, rendered 
this drainage power inadequate. It was found by 
experience that, owing to the constant variations in 
the levels of the water, both in the main drain and 
in the river, the scoop-wheel became so water-logged 
and unwieldy, and the Joss by leakage so increased 
by the great head of 10ft. to 13ft., against which it fre- 
quently had to work, that, notwithstanding the great 
prejudice which all Fen men have in favour of the 
scoop wheel, Mr. Carmichael, the superintendent of the 
South Level, advised the Commissioners to adopt another 
form of machine which would adapt itself automatically 
to the variations of lift, and which, under the varying cir- 
cumstances of the discharge, would. absorb the whole 
power of the engine to the best advantage, and for this 
purpose he selected one of the Appold type, which, 
although they had been in use for some time in other 
varts of the Fens, were as yet untried in the South Level. 

he new engine and pump were intended to relieve the 
old engine of the greater part of its duty, more especially 
in times of excessive floods, and to drain out the water to 
a lower level than was practicable with the scoop wheel. 

e new machinery was erected by Messrs. Easton and 
Anderson, under Mr. Carmichael’s direction. The engine 
is a 60 nominal horse power compound condensing 
beam engine, supplied with steam at 65 1b. pressure by 
two Lancashire boilers. The high-pressure cylinder is 
5in., and the low-pressure 25in. diameter, with 4ft. 6in. 
stroke. The pump is of the vertical spindle pattern, 
with single inlet, with balance fan 5ft. 4in. dia- 
meter and lft. 2in. deep, placed at such a level that 
the lowest water in the drain will cover it. The inlet is 


2ft. 8in. diameter, formed on the lower side only, special 





provision being made for balancing, the weight of the 
column of water above the fan being balanced by the 
fixed inlet piece, which also serves to steady the lower 
end of the fan spindle. The meeting faces between the 
fan and the fixed case are both turned in the same direc- 
tion, so that wear as it takes place can be taken up simply 
by lowering the fan spindle by means of an adjustment 
provided for the purpose. To take up the momentum of 
the water issuing at great speed from the fan, patent guide 
curves were fitted, which turned the water gradually into 
the vertical direction and at thesame time assisted to bring 
it to rest. In this particular instance these guide curves 
were not found to be of much avail, as when the river was 
very low the delivery was lower than the top of the blades, 
and consequently there was a churning action going on 
with the water in the well, which caused vibration in the 
spindle. They were, therefore, removed. The pump is placed 
at the bottom of a brick well, in one side of which is the 
outlet passage 4ft. wide by 4ft. 6in. high, fitted with self- 
acting doors and communicating with a cast iron outlet 
pipe 4ft. 6in. diameter and about 68ft. long. The 
upper end of the fan spindle hangs in an onion ing, 


and is driven by a pair of bevil wheels from a horizontal | 


shaft which passes into the engine-house, on which is a 
soa driven by annular gearing, bolted to the rim of the 
y-wheel of the engine. The pump is calculated to lift 


95 tons per minute at 8ft. lift, 88 tons at 9ft., 83 tons at | 
10ft., 78 tons at 11ft., 74 tons at 12ft., 71 tons at 13ft., 


68 tons at 14ft., 65 tons at 15ft. The cost of the machinery, 
including engine, pump, and two boilers was £3853. The 
buildings, engine-house, boiler-house, pump well, chimney 
base, piling, and concrete, cost about £1064. At the trials 
which took place when the new engine was started it was 





SCOOP WHEEL AT NORDEL 


found that the old engine indicated 103°33-horse power 
when delivering the water to a height of 9°78ft.; the new 
engine when indicating 106-horse power delivered 75°93 tons 
to a height of 10°84ft.; the coal consumption was at the 
rate of 2? cwt. per hour, and as compared with that of 
the old engine in the proportion of 3 to5. Ata sub- 
sequent trial a weir 13ft. wide was placed across the 
outlet drain, the difference of level between the water in 
the inlet drain and the weir at starting was 8ft. 9in.; with 
the scoop-wheel the depth of water over the weir was 12in., 
with a lift of 9ft. 6in.; with the pump, the lift being 
10ft., the depth of water over the weir was 13}in. The 
lift being increased about 3ft., the depth of water over 
the weir was 4in. less with the scoop-wheel than with the 
pump. At the trials that were made, the new engine 
indicating 106-horse power, 75°93 tons of water were 
lifted by the pump 10°84ft., equal to 56-horse power of 
water lifted, or an efficiency of 52°79 per cent. The old 
engine, indicating 103°33-horse power, the wheel lifted 
71°45 tons to a height of 9°78ft., equal to 47°43-horse 
power of water lifted, or an efficiency of 46 per cent.; 
the coals consumed by the new engine were at the rate of 
24 ewt. an hour, or 5°501b. per horse-power of water 
lifted per hour. In ordinary working at the present time 
the consumption is at the rate of five tons in 30 hours for a 
lift of from 11ft. to 12ft. Taking the horse-power as 
before at 56, this gives 6°66 lb. per hour: or, if the work 
be taken at 74 tons lifted 11ft. 6in. high, a horse-power of 
58°45, and coal consumption of 6°391b. The old engine and 
wheel consumes six tons of coal in 24 hours; if the horse- 
wer be taken at 48°12 as before, this gives 11°64]b. an 
our. The cost of this pumping station, including both 


machines, on an average of the three years 1881-2-3, for | 
coal, oil, attendance, &c., was £625, of which £483 was | 
paid for coals, which represents about 644 tons. This is | 


<— to a cost per acre for land drained of about 6d., or, 
taking coals only, 4°62d., and taking the average height 
the water has to be lifted at 9ft. 6in., this is equal to 
0°80d. for all expenses, and 0.62d. for coals only per acre 
per foot of lift. 

The Upwell, Outwell, Denver, and Welney south district 
is situated in the Middle Level in Norfolk, being partof the 
Great Bedford Level. This district was originally drained 
by scoop wheels driven by windmills. The quantity of land 
which is drained by the two wheels is about 9000 acres. 
The pumping station is at Nordelph, about three miles 
from Downham. It was anticipated that the construc- 
tion of the new Middle Level drain in 1846 would do 
away with the necessity of pumping the water off the dis- 
trict, but experience showed that this was not the case. 





| The height to which the water had to be raised was, how- 
ever, reduced from about 9ft. to 4ft. In order, therefore, 
‘to thoroughly drain this district the Commissioners 
| determin to provide better appliances for raising the 
| water than those hitherto in use. Tenders for pumping 
machinery were advertised for, and that of Messrs. 
Appleby and Co. was accepted. The new machinery, the 
| arrangement of which is shown in Fig. 12, was erected in 
| 1877, and consisted of a scoop-wheel 24ft. in diameter by 
' 4ft. wide, and, according to the maker's calculation, 
| capable of delivering 3500 cubic feet (983 tons) per minute 
| to a height of 4ft., equal to 265l-horse power of water 
| lifted. The wheel makes five revolutions a minute, equal 
| toa speed of 6°27ft. per second at the periphery. It is 
| constructed principally of wrought iron. The scoops, 
eighteen in number, 10ft. long and ;in. thick, are 
curved, and shrouded by wrought iron plates, and are con- 
nected to the wheel by curved arms, 2in. by 2in. by 
gin. The sides are yin. thick at the periphery to gin. at 
the centre. An adjustable curved shuttle is provided at 
the inlet to the wheel, by which the admission of the 
water is regulated. This shuttle is supported at the top 
by two arms, which project and clasp the axle of the 
wheel. Part of the pressure of the water against the 
shuttle is thus brought to bear on the axle, causing con- 
siderable friction. The cill over which the water is de- 
livered is curved to the radius of the wheel. The wheel 
is keyed on to a wrought iron shaft 9in. in diameter, 
| which runs in adjustable gun-metal bearings. On one 
side of the wheel is bolted a geared wheel made in seg- 
ments, 20ft. in diameter, of 3in. pitch and 6in. face, and 
into this works the pinion on the engine crank shaft. 
The engines are of 40 nominal horse-power, of the hori- 
zontal high-pressure com- 
pound condensing type. 
Thehigh-pressurecylinde 
is 10in. in diameter and 
20in. stroke. The low- 
pressure cylinder is of 
20in. diameter and 20in. 
stroke. The low-pressure 
cylinder and condenserare 
on one base, the air pump 
being fixed in thechamber 
of the condenser. The 
high-pressure cylinder is 
placed on a separate base - 
parallel with the other 
cylinder. The fly-wheel is 
9ft. in diameter. Steam 
for the engines is gene- 
rated in two Cornish 
boilers, 20ft. long by 5ft. 
diameter, fitted with Gal- 
loway tubes, the safety 
valves being weighted to a 
pressure of 80 lb. of steam. 
The engines and boilers 
are contained in a brick 
building. The chimney 
is of brick, built square, 
60ft. high. The contract 
price for building and 
machinery was £2680, of 
which £700 was for the 
buildings, chimney, and 
casing for wheel. This 
| is equal to £74°68 per horse-power of water lifted for the 
machinery, and £26°40 for the buildings, together £101°08. 
This is the only wheel in the Fen-land that has curved 
blades. The head and dip of this wheel in ordinary 
floods are about 8ft.6in. The relative proportions of each 
oe as the water lowers in the inlet or rises in the 
outlet drain. As an average the dip may be taken at 
4ft. Gin. and the head at 4ft. With the wheel making 
five revolutions a minute, and allowing 20 per cent. for 
slip of water and leakage, and this deduction is borne out 
 d the quantity of water flowing down the engine drain ; 
the discharge is equal to 4305 cubic feet—120 tons—a 
minute. The quantity of coals consumed for this dis- 
charge, with 4ft. head, is about two tons in twelve hours, 
ba to 11°440 Ib. per horse-power per hour of water 
lifted. By the side of the engine-house stands one of 
the old windmills which is still used to drive a scoop 
wheel 20ft. in diameter and 2ft. wide, and which when 
there is sufficient wind assists in raising the water from 
the district. When both steam and wind engines are at 
work the quantity as given above is about equal to the 
discharge of a continuous fall of jin. of rain in twenty- 
four hours over the area of 9000 acres, of which the dis- 
trict is comprised. 
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RaILWAYS AND PopuLaTion.—The following table shows the 
railway population and area of European countries at the end of 
1885. the kilometre is °62 of a mile :— 





























| | Total | = rn | | ye nt ney 
Countries. length in| . vare | Population. | 100 / 100,000 
kilos. ti - | sq. | inhabi- 
| rr | kilos. tants. 

ee 
tat Soe had 80,843 | 314,628 | 35,241,482 | 9°81 | 87-4 
Belgium we 4,410 | 29,547 5,858,278 [14°97 | 70°5 
Netherlands <. | ace | sx'ou | aseeers [rear | too 
Switzerland ‘: °:| 2761 | 41,346 | 2846,102 | 6-85 | 97-0 
Germany .. .. ..| 36,779 | 540,599 | 46,852,450 | 6°S0 | 79:1 
France.. .. .. ..| 32,491 | 528,572 | 37,672,048 | 6-15 | 86-2 
Tely th | so’ssa | ose'ses | 20'eoe'rss 3-81 “9 
Austria-Hungary ..| 22341 | 622/310 | 37,882,712 | 3°59 | 58-9 
Portugal .. .. ..| 1,627 88,872 4,306,554 | 1°72 | 85-4 
os os oe oof 9,185 | 407,264 16,961,742 | 1°65 | 54-1 
Sweden .. .. ../ 6,802 | 450,574 4,682,769 | 1°53 | 147-2 
Roumania.. .. ..| 1,682 | 129,947 5,876,000 1:80 81-3 
reece.. .. .. ..| 524 | 64,68 1,979,561 | 0° 26°5 
Balkan Princ 2,122 § 874,961 | 10,839,391 | 0°56 ¢ 19°6 
Russia.. .. .. ..| 25,620 [5,016,024 | 85,296,479 | 0°51 { 30-0 
Norway .. .. ..| 1,562 | 25,422 1,931,000 | 0:49 80-9 
Finland 1,311 | 873,604 23176,481 | 0°35 | 60-2 
Europe . 195,176 |9,885,423 | 337,854,068 | 1-97 | 57°S 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 


REPORTS. 


Austria—Modijication of duties on ships.—Ships will be 
classed as of iron, or of other non-precious metal, which are not 
solely fitted with copper or iron, but of which essential parts and 
the ribs only are of iron. The duty is to be reckoned as hereto- 
fore, and the existing regulations relating thereto remain 
unaltered. On the importatiom of steamers for use on inland 
waters or rivers, er of ships for the same purpose cli as 
above, their displacements will be determined, and the result 
communicated to the Custom House by a specially appointed 
technical officer, who will assist the Custom House when desired. 
To determine the weight of iron or other metal portions of the 
ship, the persons concerned in making the declaration must pro- 
duce an exact specification drawn up by the shipbuilder showing 
the component parts of the vessel, their dimensions, and the 
material of which they are made, together with a separate 
statement of the weight of iron, steel, wood, and other non- 
precious metals. The persons making the declaration are 
responsible for the correct use of the weights in the specifi- 
cation. The technical officer will examine the correctness of the 
weights and communicate the result to the Custom House. If 
the weights be found incorrect, the duty will be calculated on 
the weights laid down by the technical officer. 

Brazil—German exhibitions—The Central Society of Com- 
mercial Geography of Berlin proposes to open in Rio de Janeiro 
and other South American cities exhibitions of agricultural 
implements and machinery manufactured in Germany. 

Cuba—Trade in 1886.—The past year has been one of gloomy 
disappointment to all classes in this island. It was expected 
that in the year preceding, the opinion of the commercial classes 
in Havana was that the lowest prices for sugar had been 
reached, and that the large number of failures during the past 
years had left trade on a sounder basis; but sugar has continued 
its downward tendency, and the banks have cause to regret 
several cases of misplaced confidence. The Spanish Cortes pro- 
poses to abolish the duties on sugar, but as these are only 8d. or 
9d. per ewt. the benefit to the planters is not great; but they 
are in hopes that the movement in the United States to abolish 
the import duties may bring them more substantial assistance. 
The increasing tendency of using the cheap and regular carriage 
of steamships for all except the heaviest merchandise has 
caused the import trade of Havana to be much steadier and 
more regular. The mineral wealth of Cuba is well known; 
copper is to be found in abundance, and iron is worked and 
exported in large quantities. The most important mine in the 
island is that of Jurugua, near the port of Santiago de Cuba. 
It is the property of the well-known Bessemer Steel Company, 
who incurred an expense of £300,000 before the first ton of iron 
was raised ; the ore contains 70 per cent. of metal. The mine is 
worked by Spanish soldiers under the direction of American 
foremen, about 1200 men being employed. The ore is conveyed 
by rail to the port of Santiago de Cuba, whence it is shipped to 
the United States. It is hardly probable that this should be the 
only spot in the island where iron ore is abundant, and it is to 
be regretted that more advantage is not taken of the immense 
natural wealth. 

France—Tancarviile Canal.—The lateral canal sanctioned in 
1886 connecting the port of Havre with Tancarville, on one of 
the reaches of the Seine between Havre and Rouen, has been 
completed and opened. The canal is connected with the port of 
Havre by a new basin called Du Balloy, in area fifty-two and 
a-half acres, with 2602 yards of quays, laid with rails in con- 
nection with the Western Railway Company's lines. The canal 
is fifteen and a-half miles in length. Between Harfleur and 
Havre its depth is 19ft. 8in.; between Tancarville and a branch 
constructed to Havre its depth is 11ft. 6in. The width of all 
locks is 52ft. 6in. It is expected that the opening of this basin 
and canal will reduce the freight of goods between Havre and 
Paris by 1s. 7d. per ton. 

Japan—Trade of Hiogo and Osaka in 1886.— An increase 
took place last year over 1885 under nearly all the chief head- 
ings. The quantity imported of assorted iron was 2212 tons ; 
of pig iron, 2360 tons; of iron nails, 2113 tons; of steel, 131 
tons. Iron nails, which are generally of Belgian origin, showed 
considerable increase. In exports a new and interesting feature 
last year was the shipment of tea from this port by sailing 
vessels to Port Moody for transport thence to the eastern cities 
of Canada and the United States by the Canadian Pacific Rail- 
way. The native industries continue to-progress. The cotton 
spinning mill at Sangenya, Osaka, has been largely increased in 
capacity by the addition of another building, and now employs 
1073 hands. Both the Chinese and Japanese cotton used 
requires special machinery, all of which, as well as the boilers 
and engines, have been supplied by Lancashire makers. The 
mill is lighted by Edison’s incandescent lights ; other mills are 
in course of erection or enlargement. A mill for the manu- 
facture of canvas from Japanese hemp was fitted up at Otsu last 
year ; the machinery in the mill is by Walker and Co., of Lille, 
France, and about 130 hands are at present employed. Copper 
works, for the rolling of brass and copper sheathing, and for 
shipbuilding and other purposes, the drawing of brass and 
copper rods and wire, have been in existence in Osaka for some 
years, and are now in active operation ; the quantity of copper 
exported from here last year being 3611 tons, valued at £130,209. 
A tolerably good gauge of what is being done in establishing 
new industries here is afiorded by the Industrial Museum in 
Osaka, a visit to which shows to how great an extent the 
manufacture, in the European style, of various articles 
is being engaged in by the Japanese home makers. There 
is a certain unscrupulousness on the part of the Japa- 
nese makers in the imitation of foreign labels and trade- 
marks, which appears to call for some law or international agree- 
ment to check it, there being no special legal provision in exist- 
ence for the protection of foreign trade-marks. The completion 
of the line between Ogaki and Taketoyo renders continuous the 
railway connection between the Owari Gulf, on the east coast, 
and Tsuruya on the west. The construction of a line of railway 
eastwards from Hyogo, through the Inland Sea provinces 
towards Shimonoseki, is about to be undertaken by a company 
called the Sanyodo Tetsudo Kaisha, lately formed in this pre- 
fecture. The first section of the railway, taking its departure 
from the terminus of the Government railway at this port and 
going to Himeji, a distance of about 35 miles, is soon to be 
taken in hand. The company is bound by the Government 
either to complete the line to Shimonoseki, by way of Okayama 
and other intermediate towns, or in case of failure, to surrender 
such part as they may have constructed, for its cost, to any 
company which may be formed to carry the line through the 
whole way, or to the Government, if it undertakes the comple- 
tion of the works. There is a reasonable prospect that the line 
may be carried out as far as the port of Onomachi between 
Hiroshima and Qkayama, a distance of nearly 130 miles from 
Hiogo, within the next two or three years ; but the extension to 
Shimonoseki is by no means assured 


’ 


Japan—Trade of Nanyasaki in 1886.—Imports showed a 





decline of 15°75 per cent, under 1885. The business in metals 
and their manufacture has been dull, and the prospects are 
not The exports of coal showed an increase in value of 
£4384 over 1885. Business in Takashima coal was brisk, the 
output being 340,059 tons ; the owners have recently started 
new mines at Matsushima, which will soon be in working order. 
The output of the Karatsu collieries was 101,674 tons. The 
Miike collieries raised 288,039 tons, and those of Taku 45,748 
tons, Although general foreign trade has declined at Nangasaki 
for many years, and is not at all likely to recover, the shipping 
of this consular district, consisting of the ports of Kuchinotsu 
and Nangasaki, continues to be of increasing importance, owing 
to the large shipment of coal so abundantly found in the neigh- 
bourhood. The almost inexhaustible supply of coal in Japan 
will always make both Kuchinotsu and Nangasaki important 
shipping centres ; but though British shipping has hitherto had 
the largest share of this business, it will be well, in view 
of the recent development of the German and Japanese mercan- 
tile navies, for those owning or sailing British vessels to pay 
special attention to the opinions and wishes of charterers. 
Charterers here decidedly prefer German to British vessels by 
reason of the dispatch given by German shipmasters, in a great 
measure due to the indefatigable and ready assistance of the 
crews and officers, which compares very favourably with the 
attitude frequently assumed in other cases. In the case of one 
large shipping firm, I have been personally assured that, “ owing 
to these reasons, it can always afford to give better terms to the 
Germans.” Though British ships are well represented both in 
number and tonnage, there is a perceptible decrease in the per- 
centage in both cases, as compared with the entire shipping of 
this district. The percentage of British shipping, which was 734 in 
1880 and 84} in 1881, fell to 64§ in 1886. German shipping has 
increased from 6 per cent. in 1880 to 22? in 1886. Between 1880 
and 1886, while British tonnage has rather more than doubled, 
German tonnage has increased tenfold. The German Lloyds 
have, during the past year, extended their main line to Hong 
Kong, to Yokohama, and their steamers call here monthly on 
the return voyage. The Nangasaki dockyard and engineworks, 
which under ordinary circumstances employs 700 men, continues 
to offer every possible facility for docking and repairing, and are 
able to build ships of considerable tonnage, and the prices 
charged compare favourably with those of similar establish- 
ments in China and Japan. During the past year thirty-seven 
vessels of 70,126 tons were docked, and twelve of 6425 tons put on 
the patent slip. The preliminary works for a largearsenal and dock- 
yard have been commenced at Sasebo, situate at the entrance of 
the Omura Gulf in the island of Kiushiu, about thirty miles 
north of Nangasaki. An extensive system of railways in Kin- 
shiu is being seriously talked of. It is proposed that a line shall 
run from Moji, opposite Shimonoseki, vid Fukuoka, Kurmue, 
and Yanagawa to Kumamoto, a distance of about eighty-four 
miles, with branch lines to Misumi and Nangasaki. The 
line as proposed will pass over a very level part of the 
island, the only work of magnitude being the spanning of the 
Chikugo-gawa above Kurmue. The cost, estimated at £10,000 
per mile, compares favourably with that of the lines in Japan 
already opened or being completed. It is confidently expected 
that the traffic will be considerable, especially in coal. The 
Moji Fukuoka line will tap the rich coalfields of Chikuzen, and 
the Yanagawa-Kumamoto line those of Higo. The harbours of 
Misumi and Moji are both deep and well sheltered, though the 
currents are strong. Fukuoka has a fair anchorage, which 
could be much improved at a moderate cost. From Tajiro a 
branch line will run vid Saga to Haiyaki, the station near Sasebo, 
which it is proposed to connect with Nangasaki, a distance of 
about fifty miles. Subscriptions for this latter line have been 
opened, and the reception locally has exceeded the most 
sanguine expectations. A sketch of proposed lines accompanies 
report. 

Mexico—Prospects for British commercial enterprise.—The 
wholesale and large retail establishments are principally in the 
hands of French, Germans, and Spaniards, the numerous English 
houses of business which formerly existed in Mexico having with- 
drawn, with the exception of the London bank and three others. 
There is a good prospect for the establishment of new English 
houses, provided they have sufficiently large capital. This applies 
generally to all branches of trade, but especially to the machinery 
and metal trades, which are in the hands of the Germans. The 
development of agriculture, as well as mining, has been very 
marked in the past few years, and the economy effected by the 
use of labour-saving implements and machinery is beginning to 
be better understood, and the prejudices against them removed. 
The superior facilities for transport afforded by the railways 
serve as an extra inducement to intending purchasers, not only 
on account of diminishing the first cost, but also of rendering it 
possible, in case of accident, to have broken pieces sent to be re- 
paired and returned without great delays. In view of the great 
field existing for agriculture and mining enterprise in this 
country, a fact which is at last beginning to be realised abroad, 
the machinery trade may yet be considered to be in its infancy, 
and offers special inducements to business men, in that—most 
of the articles being free of duty—not so much capital, com- 
paratively speaking, is required as in other businesses. In a 
secondary degree, it is probable that houses for the sale of 
English hardwares, which have been almost entirely superseded 
in this country of late years by similar American and German 
ones, might be established with a good chance of success, 
Another class of business in which English capital might be 
profitably employed is that of ore-buying for shipment to Eng- 
land. There are already two American agencies established in 
the capital for that purpose, but the cheaper rates of freight to 
England, and the lower cost of reducing the ore there, would 
enable English firms to compete with every prospect of success. 
The business is likely to be one of very great importance, in view 
of the large number of mines unworked on account of the heavy 
cost attendant on the establishment of reduction works, and 
from which large quantities of ore might be exported. If 
English manufacturers are contented to leave the distribution of 
their goods in Mexico to merchants of foreign nationalities, 
though they may continue to retain a certain share of the trade, 
a considerable part of what they might have will unquestionably 
be wrested from them by their more active competitors. The 
superiority of English manufacturers is not so unquestioned 
now-a-days as to ensure for them a constant demand in foreign 
markets, and the indifference of the manufacturers to the special 
requirements of their foreign customers stands out in strong 
relief to the solicitude shown by American and German merchants 
to anticipate their wants and provide for them. With equal 
advantages as regards the prime cost of their productions, and 
the expense of placing them in the market, it only requires the 
same tactics of advertising and canvassing, which have been so 
successfully employed by other nationalities, to secure to British 
merchants their due share in the, trade of Mexico, the future 
importance of which can scarcely be over estimated. 

Portugal—Completion of harbour at Azores.—The Govern- 
ment invite tenders for a contract or contracts for the comple- 
tion of the harbour works at Harta and Ponta Delgada, in 





accordance with the plans of the engineer, Mr. David Cohen. 
The basis for the tender for the harbour works at Harta, which 
are to be finished within five years, is £244,444, and for the 
harbour works at Ponta Delgada, which are to be completed 
within six years, it is £288,888. 

Russia — Recent Customs decisions.— River and sea-going 
vessels of every description, with or without rigging, pay: Iron- 
built, per ton displacement, first 100 tons, per ton, £6 0s. 4d.; 
above 100 and not exceeding 1500 tons, per ton, £3 3s. 4d.; 
above 1500 tons, per ton, £1 1s. 8d. Iron-built vessels imported 
in parts, with or without engines, shall pay duty on each part 
according to their corresponding sections, 

Turkey—Trade of Constantinople in 1886,—England appears 
to have suffered in 1885-6, as compared with the present year, a 
loss of 6°6 per cent. of her trade, whereas the Austro-German 
loss amounts to 9°5 per cent., and the French loss to 9°1 per 
cent, These figures do not support the declaration of British 
merchants to the effect that British goods are being driven out 
of the Turkish market by those of Austria, France, and Ger- 
many. In 1886 the percentage—70—of British shipping at 
Constantinople was the same as in 1885. Among the imports 
were copper sheets from England for the whole of Turkey, as 
well as for local consumption. The importation is increasing 
year by year, that for 1886 being set down at about 1674 tons. 
There has been a considerable tendency to decline in prices 
during the past year, the quotation in January being from 
£68 38. 4d. to £69 1s, 6d. per ton, and in December £63 12s. 6d. 
per ton, Iron is imported in bars, bundles, and sheets from 
Belgium, England, and Sweden. Swedish iron is most 
esteemed, English ranks second ; Belgian finds a considerable 
sale, especially for building purposes, on account of its com- 
parative cheapness. The importation of iron into Constantinople 
has diminished for the last two years, because Samsoum and 
Trebizonde, which formerly purchased in this market, now 
receive direct from Europe, and Eastern Roumelia has been 
importing by way of Dedeagatch, thus economising in charges 
and freight from two to three per cent. Constantinople im- 
ports now only for local consumption and for the ports of the 
Marmora. Through the strikes at Charleroi and Liege, Belgium 
importations diminished and English improved. Prices were 
stationary at the commencement of last year, and were feeble 
towards its close. The greater portion of the steel imported into 
the market arrives from Austria, and is manufactured by the 
house of Thiir, in Styria. Two years ago all the steel came from 
Austrian sources, but since 1885 Belgium and Germany have 
entered into serious competition with Austria. The amount of 
steel imported in 1886 may be estimated at 640 tons, and the 
prices were stationary throughout the year at from £11 17s. 6d. 
to £13 8s. 9d. per ton. Tin in bars comes exclusively from 
England. The importation slightly diminished during tbe past 
year, compared with 1885, and is estimated at 236 tons. Prices 
were, in 1886, subject to great fluctuation, caused by the amount 
of stock held, and the importance of arrivals. In January the 
quotations were £109 6s. per ton. Prices improved, and closed 
in December at £126 per ton. During 1886 six concessions for 
the establishment of factories in Turkey have been granted by 
the Ottoman Government, one of which was a monopoly for a 
foundry, granted to an Ottoman official. The factory is to be 
set up in the province of Constantinople, without prejudice to 
other existing establishments. During fifteen years no other 
factory of the same nature is to be erected in the province, 
Exemption from custom house dues is accorded to all articles 
necessary for the completion of the works, and 8 per cent. 
internal duty on goods sent by sea from one Ottoman port to 
another is abolished as regards all articles produced in the 
factory. After fifteen years all privileges are to cease. Although 
proposals have been made in England for capital to work this 
concession, the affair has not been taken up. 

Tunis—Trade in 1886.—England still continues to occupy 
the first place as an importer in the competition with foreign 
nations. Her pre-eminence is due to the cheapness and excel- 
lence of the products of Glasgow and Manchester. British 
commerce suffered a decline of 125 per cent. during 1886, as 
compared with 1885, chiefly under the head of exports. There 
was also a small falling off in imports, to which too much 
attention need not be given. France runs England close in the 
importance of its commerce with this country. Italy comes 
next owing to her proximity. The trade with Belgium consists 
chiefly of iron for building, nails, window, and other glass. 
These reach this country by steamers sailing from Antwerp at 
long intervals. After England, France, and Italy, Germany has 
most relations with Tunis. Itis impossible not to recognise the 
immense progress in commerce and industry accomplished during 
the last ten years by Germany. The growth of German trade 
with Tunis is due, to a great extent, to the care which merchants 
take to study the tastes and wants of their customers, to the 
frequent visits of German travellers, and to cheap production. 
The progress is especially remarkable in cotton prints from 
Eberfeld and Tréves, and in different kinds of hardware. In 
these articles Germany need fear no rival. What is chiefly 
needed to give a stimulus to British import trade is the establish 
ment of direct steam communication with Liverpool, which 
would permit of the introduction of British goods at cheaper 
freights. English commercial firms might then hope to sell 
their hardware and iron, which are at present hardly known in 
the Regency.' 








SpeakinG on the character of quicksilver deposits, Prof. 
8. B. Cristie, of the University of California, in his testimony in a 
recent case in San Francisco, reported by the American Engineering 
and Mining Journal, says :—Quicksilver deposits, as a general rule, 
are very different from those of the ores of other metals. Many 
other metals occur in well-defined fissure-veins, so that there is no 
difficulty in following the ore, and in many cases of calculating 
beforehand the amount of ore in sight ; but with the exception of 
the deposit at the Old Almaden in Spain, and to some extent the 
deposit at the Idria in Austria, the quicksilver deposits, particularly 
those of California, are characterised by a great and persistent 
irregularity, so that it makes the mining of these ores much more 
difficult than that of other metals. New Almaden is a striking 
example of this irregularity. It has often occurred in the history of 
the mine that there was none or scarcely any ore in sight, and it has 
often looked as though the mine must of necessity be shut down, 
and it has only been by the most careful and painstaking prospect- 
ing or dead work that it has been possible to keep up the production 
of the mine. Very frequently large bodies of ore will almost 
completely run out, and there will be visible in the face of the works 
only a slight coloration in the vein matter, which indicates that 
there is any ore left in that particular place, and by following out 
this little spring of ore very carefully it may lead into a large 
deposit. As a result of this, the workings of the mine are necessarily 
very irregular, and it requires the greatest skill on the part of the 
engineer in charge of the works to keep up a regular and steady 
output of ore. Many times in the past history of the mine, the 
prospecting work has not been carried on on a sufficient scale, and 
this largely accounts for some of the irregularities of the production 
of the mine in former times. 





1 Bed THe EnGineer, January 28th, page 67. 
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RAILWAY MATTERS. 


«Tr is reported with every appearance of authenticity,” 
the American Engineering News observes, ‘‘ that several officers of 
the Jay Gould roads have been acting on Shylock’s motto, ‘The 
villany you teach me I will execute, and it shall go hard but I will 
better the instruction.’ They have been actually buying cross-ties 
by the million at one price, and turning them over to the company 
at another price, omitting some of the formalities for such transac- 
tions which the law provides, It is a shameful performance, but 
it is not more shameful than very many of the methods by which 
the right to object to such little transactions has been acquired by 
their great chief, and hence it is only natural that the average man 
should find it easier to chuckle over such a turning of the tables 
than to feel indignant.” 


Tue following bridge accidents are reported by the 
American Engineering News :—On the Buffalo, Rochester and 
Pittsburg Railroad, a trestle near Pike, N.Y., was burned, Aug. 2. 
—On the St. Louis, Arkansas and Texas Railroad, a bridge across 
the Red River at Garland City, Arkansas, gave way Aug. 2, under 
a freight train, The engine and seven cars were thrown into the 
river 49ft. below. Two men were injured.—On the New York, 
Woodhaven and Rockaway Railroad, about 30ft. “of the trestle 
between Aqueduct and Broad Channel stations were burned Aug. 4. 
—At Wabash, Indiana, a wooden bridge on Miami street, over the 
Wabash and Erie Canal, gave way Aug. 8, under a traction engine, 
which was hauling a threshing machine, The engine fell into the 
water. One man was killed. 


Tue Pennsylvania Railroad Company has decided to 
lay a mile of steel sleeper track on each of the four main divisions. 
The sleepers will be 9ft. long, and when laid entirely embedded in 
ballast, the ballast being even with the rail on the outside of the 
track. The sleeper is 10in. in width, and is shaped thus P=", with 
chairs on top through which the rails are slipped. The American 
Engineering News “ presumes the purpose of the experiment—and 
avery reasonable and a rational one—is merely to acquire informa- 
tion for guidance ten or twenty years hence when the steel sleeper 
question becomes a real one. It is not likely that they have the 
least expectations of soon beginning the general use of steel sleepers. 
We also understand that an experimental mile of track is to be 
laid with 901b. rail and the regular London and North-Western 
English chair.” 


THE or peeved of Paraguay is not, the Railroad Gazetet 
thinks, much agitated over railroad pools. Its single line is forty- 
three miles eng, counting from the capital, Asuncion, south-east 
to Paraguay. is road, whose gauge is 4ft. 3}in. and steepest 
grade 1 in 75, was begun by the State in 1864. The work was 
soon interrupted by war, and not resumed till 1870. The State 
managed the road till 1877, then gave it over to a private com- 
pany, but bought it again in 1885, All the engineers, material, 
and equipment were brought over from England. The equipment, 
in 1886, consisted of seven locomotives, six passenger, and fifty 
freight cars, The gross earnings have been—in 1878, 28,920 dols. ; 
in 1881, 63,000 dols.; in 1885, 93,027 dols. In 1885, net earnings 
were 28,080 dols,, and 118,943 passengers were carried. The 
road is valued at 1,223,910 dols. An extension to Villa Rica is 
contemplated. 


A GENERAL classification of the American accidents in 
June last shows :— 





Collisi Derail ts. Other. Total. P.c. 
Defects of road .. — ee ok ae a i serie | 
Defects of equipment 5 e-< es Ww. DB 
Negligence in operat- 
2 Re ee - 2 —. 6. ® 
Unforeseen obstruc- 
theme wn ne ce A Fi; ae a. 
Unexplained .... 21 ae -— ., oO .. 2 
Total .. 43 42 8 88 .. 100 


The causes of collisions on American railways in June last where 
given, were—according to the Railroad Gazette—as follows :— 


Trains breaking in two 5 
Misplaced switch .. .. .. .. «. 1 
Failure to give or to observe signal. . 8 
Miscellaneous.. .. .. .. «. 13 
Unexplained .. .. 21 

Total .. 43 


Harp luck pursues the Belt Line Horsecar Company. 
Since its stables at Fifty-fourth-street and Tenth-avenue were 
burned, and all its horses and stock were destroyed, it has been, 
says a recent New York World, ‘‘endeavouring to recover its 
business and former prosperity under the most discouraging 
circumstances. At present it has sufficient ‘‘bobtail” cars to 
accommodate the most of its traffic on the First-avenue and 
Fifty-ninth-street branch road, but the route to be covered, 
which extends all around the city from the Battery to Central 
Park and along the East and North River fronts, is furnished with 
only fourteen old-time dingy and “stuffy” cars. To keep these 
conveyances on any sort of schedule time, it has become necessary 
to retain five different relays of horses to work on both halves 
of the full route or circuit. The fire necessitated the purchase of 
700 new or ‘‘ green” horses. The torrid weather that has prevailed 
lately has had fearful effect upon those inexperienced animals. 
After dragging the heavily-loaded cars in the broiling sun all day 
the horses have become so jaded and worn out at night that 
they have been dropping teal in their stalls at the rate of from 
two to five ata time. Out of the 700 head purchased by the car 
company but about 400 remain. The stockholders and directors of 
the company are now considering the advisability of adopting some 
other mode of locomotion than animal power. The charter of the 
company permits this alteration. Some electric motor will pro- 
bably be adopted. It is thought that by the use of some other 
than horse power less blockading would be caused, traffic would be 
made more expeditious and secure, and the road would be operated 
at a far less expense.” . 


On Saturday afternoon an extraordinary accident 
occurred on the Midland Railway near Wath-on-Dearne station. 
No lives were lost, and so far the injuries to ngers are reported 
to have been comparatively slight. Considering the damage to 
rolling stock, however, the wonder is that a great disaster, attended 
with loss of life, did not ensue. A coal train was being shun 
from the down to the up line near the Manvers Main Colliery 
siding, when one of the drawbars connecting the wagons sna’ . 
The express leaving King’s Cross at 12.20 for Leeds and Bradford, 
and timed to Fagg north shortly after four o’clock, was momentarily 
expected, e Leeds Mercury says every effort to remove the 
train was made, and in the meantime the signals at Manvers box 
to warn the driver not to advance. The passenger train had left 
Sheffield about four minutes late, and by-and-bye came rushing 
forward at a speed of about fifty miles an hour. ‘To the horror of 
the men engaged on the coal train no effort seemed to be made by 
the express driver to re his engine. It was also stated that 
when within one hundred yards of the goods train he saw his 
danger and reversed the engine. Without a warning shout or 
whistle the engine crashed into the van of the goods train, smashed 
it to splinters, reared on end, and then, moutting the adjoining 
wagon, which it brought level with the ground, actually tore over 
five other loaded wagons before dropping on to the line, which 
it crossed, only to finish its career by rolling down the embank- 
ment. The driver and stoker stuck to their posts, and when the 
engine fell the latter was thrown out, lodging under a hedge on 
the roadside. Although the driver was almost buried by the fall- 
ong bpal and timber he suffered no physical injury, while the stoker 
sustained a bruise to his right arm, 





NOTES AND MEMORANDA. 
Ararecent meeting of the Edinburgh Royal Society 


Professor Tait communicated some results on the compressibility of 
water, of mercury, and of glass. The average compressibility of a 
20 per cent. aqueous solution of common salt per atmosphere for 
the first 100 atmospheres is 0°0000316. It diminishes rapidly with 
the percentage of salt in solution. The compressibility of common 
lead glass is 0°0000027 at a temperature of 19 deg. C. 


ADULTERATION of flour by. means of potato flour may 
be detected by means of acids. Take a spoonful and pour upon it 
a little nitric acid; if the flour be of wheat, it will be changed to 
an orange yellow ; if wholly of potato flour, the colour would not 
be altered, but the flour formed into a tenacious jelly ; if therefore 
the flour be adulterated with potato flour, it will not be difficult to 
decide, Again, take a spoonful of the flour, and pour upon it a 
little muriatic acid ; if the flour be of pure wheat, it will be changed 
to a deep violet colour, without odour; but if potato flour be 
mixed in it, it will then have an odour like that of rushes, 


In a paper in the Comptes Rendus, on the earthquake of 
June 9th, 1887, in Central Asia, by M. Venukoff, a detailed 
account is given of the disastrous effects of this disturbance, 
especially in Vernoi, a town of 17,000 inhabitants, where 1700 out 
of 2500 buildings of bricl: and stone were levelled with the ground, 
while 800 wooden houses remained almost uninjured. As — as 
200 persons perished in Vernoi, and over 800 in the surrounding 
district, chiefly in the Ala-tau Mountains. The first great shock 
of June 9th has been followed by several] others, which still con- 
tinue, obliging the inhabitants to take shelter under tents on the 
open plains, 


Tue Iron Industry Gazette gives the following concern- 
ing the average speed of cutters on soft cast iron surfaces, making 
allowance for changes in condition and character of work :—‘‘ In 
order to calculate accurately for milling work, the speed of cutter 
and amount of feed per revolution must be observed ; that known, 
the computation is as follows: Multiply the number of revolutions 
of cutter a minute by the length of feed at one revolution, and 
the product is inches a minute that can be milled. Allowing about 
40ft. a minute for surface speed of cutter, a 4in. cutter should run 
at 300 revolutions a minute, with a s of zhpin. to a revolution, 
giving a result of 2in. of light milling a minute. A lin. cutter 
would make 150 revolutions a minute, with a feed of ;},in. on a 
moderately heavy cut, allowing ljin. of milling a minute. A 3in. 
cutter would run fifty revolutions a minute, with a feed of vyin. 
on heavy work, giving a result of lin. of milling a minute. e 
above are examples selected from observed results in practical shop 
usage.” 


Tue largest bronze casting ever attempted in America 
was, says the New York Times of the 10th inst., made at E. Favy’s 
works, on Forsyth-street. It is the mammoth buffalo head designed 
by Kemeys, the sculptor, for the east portal of the Union Pacific 
bridge across the Missouri at Omaha. The head measures 9ft. by 
5ft. The box containing the sand and plaster mould was 22ft. by 
22ft. by 26ft. Some 4500 Ib. of molten bronze was poured into it. 
Some of the bronze manufacturers had said such a huge casting 
could not be made at all, so Mr. Favy received many hearty 
congratulations from the representatives of various bronze casters 
who had gathered to witness his experiment. Three small crucibles 
of molten metal were first poured into the mould. The gas vents 
in the mould were lighted, the fiery stream from the big crucible 
was started, and in three minutes the casting was a success, so far 
as any one can tell until the moulds are removed on Saturday. A 
firm of electrotypers has undertaken to make a reproduction from 
the cast, and, if successful, this will be an even more remarkable 
mechanical achievement than the bronze casting. 


A RECENT process—Herr sadowiny—ot manufacturing 
from asbestos fibre a pulp and a paper that resist the action of fire 
and water, consists in mixing about 25 per cent. of asbestos fibre 
with about from 25 to 35 per cent. of powdered sulphate of 
alumina. This mixture is moistened with an aqueous solution of 
chloride of zinc. The mixture is washed with water and then 
treated with a solution composed of one part of resin soap and 
eight or ten parts of water mixed with an equal bulk of sulphate of 
alumina, which should be as pure as possible. The mixture thus 
obtained should have a slightly pulpy consistency. Finally, there 
is added to it 35 per cent. of powdered asbestos and 5 to 8 per 
cent. of white barytes. This pulp is treated with water in an 
ordinary paper machine and worked just like paper pulp. In order 
to manufacture from it a solid cardboard, proof against fire and 
water, and capable of serving as a roofing material for light 
structures, sheets of common cardboard, tarred or otherwise pre- 
pared, are covered with the pulp. The Scientific American quoting 
the L’ Industrie Moderne says the application is made in a paper 
machine, the pulp being allowed to flow over the cardboard. 


A vERY easy method, and one that may be very useful 
to observers of physical phenomena, for determining astronomical 
time, has just been described by M. d’Abbadie at a meeting of the 
Academie des Sciences in France. Two instruments of small cost 
are required—one, a prism of glass, called a ‘‘ dipleidoscope,” and 
having one of its angles fixed in the meridian parallel to the axis 
of the earth. About noon one sees in it by reflection two images 
of the sun, which blend into one at the moment of true noon, and 
in order to better determine the moment, one notes with a second 
watch the contact of the first and second edges. The mean of 
these two instants gives the true noon. The equation of time pub- 
lished in the Annuaire du Bureau des Longitudes permits the true 
time to be deduced afterward, and ey the advance or 
retardation of the pendulum and its rate. We may add that the 
dipleidoscope is about forty years old. The other instrument 
gives more exact results. It consists of a little lens furnished at 
its focus with five wires, fixed and equidistant. When required, it 
can be directed far from the meridian. The moment of e of 
a star across each of the wires is noted, the sum of the instants is 
doubled, and divided by ten, giving the second and tenth of a 
second when the star was behind the central wire. In this way 
the sidereal time of the passage is obtained. A simple calculation 
gives the time by a table published in Connaissance des Temps. 


At the shop of the Sedgwick Mainspring Company, 
Chicago, can be seen a very interesting application of electricity to 
the arts. It consists, says the West. H/ectrician, of tempering 
watch springs by means of the electric current. In one part of the 
room stands what is known as a one-light dynamo. The conduc- 
tors from the dynamo lead to another part of the room to a bench, 
on which stands an ordinary oil tempering bath. One of the con- 
ductors connects with a point within the oil bath, and the other to 
a point without. The piece of flat, soft steel wire that is to be 
tempered to the blue colour is fed under the point on the outside 
of the bath first, and then under theone on the inside. When it 
reaches the latter the circuit is complete, and the wire immediately 
becomes uniformly heated. No means have been taken to measure 
the current exactly for the purpose of doing the whole work 
mechanically. The variation in the percentage of carbon in dif- 
ferent pieces of steel forbids the delicate process of tempering from 
becoming a purely mechanical piece of work. Therefore, with the 
electric current, as with a fire, the colour of the steel determines 
the length of time that it shall be heated. Several advantages are 
claimed for this process of tempering. The chief one is that the 
steel does not have time to oxidise after it has been heated to the 
proper colour before it is under cover of the oil, and consequently, 
that the steel wire is of the same thickness when it is tempered as 
it was before it entered the process. The heating is uniform 
throughout the length of the spring, and there is less liability of 
defective spot. The process is a rapid one, thé spring's being 
heated and passing into the bath at the rate of 4in. a second. 





MISCELLANEA. 


TuE offices of the Civil and Mechanical Engineers’ 
Society have been removed to No. 6, Queen Anne’s-gate, West- 
minster, where the meetings will be held in future. 


Tue tender of Messrs. J. and E. Wright, of London 
and Birmingham, has been accepted for the manufacture and 
delivery of the two steel cables required for the Birmingham 
Cable Tramways Hockley section. 


On Wednesday, the 17th, the screw tug Victoria, built 
by Edward Finch and Co. for the Brazilian Coal Company, Cardiff, 
ran a very successful trial. Her dimensions are—length, 90ft.; 
breadth, 17ft. 6in., by 8ft. 9in. depth of hold. She has a compound 
surface condensing engine, 16in. and 30in. by 22in. stroke, with a 
boiler designed for a working pressure of 100lb. per square inch. 
She steamed down Channel for some hours, averaging eleven and 
a-half knots per hour, after which she entered Cardiff, from which 

rt she sailed on the 22nd inst. for Rio de Janeiro, where she will 

employed, and for which service she is specially designed 
and fitted with teak decks, &c., and covered with a permanent 
awning. 


Tue following is given by a contemporary as a curious 
effect of motion on the human body (?):—A correspondent writes 
that he was carefully weighed at his hotel on Tuesday morning, and 
the result was 11st. 7lb. He walked to the railway station a 
hundred yards distant, and weighed 1lst. 121b. He travelled 
nearly 6 miles by train, and lost 4b. on the journey, weighing 
11 st. 8b. ; in this case the loss was rather over 4 0z. of flesh per 
minute. A few hours afterwards he returned to London, and 
—— 11st. 91b., and at the hotel again weighed 11st. 7lb. He 
walked to another machine, where fifteen minutes afterwards he 
weighed 11st. 10lb. The experiment was made to satisfy a niece 
—who declared that no two of the machines indicated similarly— 
that the machinery of the company was necessurily accurate and 
trustworthy. 


Tue American Mechanical Engineer proposes a cut-off 
on the condenser, and says:—‘‘If some means could be devised 
whereby the cylinder could be shut off from the condenser after 
the latter had swept the cylinder clear, good results might follow. 
For a certain portion of the stroke, after the condenser communica- 
tion was cut off, the vacuum would be maintained, but it would be 
speedily lost by the re-evaporation from the walls of the cylinder, 
which re-evaporation at certain later periods of the stroke would 
develope into back pressure of greater or less t. Itr i 
to be shown whether the fuel loss, by an open communication with 
a cold reservoir like the condenser in which the heat of the cylinder 
is intermittently swept, is greater than it would be by deteriora- 
tion of the vacuum, and resulting back pressure caused by a cut-off 
on the condenser.” It seems to us that the Cornish engine answers 
the question. 


Tue Union Indurated Fibre Company, Mechanicsville, 
N.Y., is now manufacturing tubes or pipes from wood fibre. 
It has arranged with the Board of Electrical Control, of New 
York City, which has charge of laying underground all wires 
electric light, telephone and telegraph, for a large quantity of 
these tubes, and is now negotiating with one of the largest 
natural gas companies for an extensive supply of pipes. The 
claims made for the pipe are very broad. Tests made in connec- 
tion with the Board of Electrical Control, or Subway Commission, 
showed the material to have a tensile strength of about 1100 Ib. to 
the inch, and 2in. pipe will stand 801b. to 100 Ib. pressure to the 
square inch. The tubes are light, strong, and cheaper than iron. 
They are now made in lengths of about 5ft. and threaded with the 
standard iron pipe thread, so they can be connected with iron 
pipe. Two and one-half inches is the smallest size now made, 


Tue manufacture of wire nails was first undertaken in 
America about seventeen years ago, when, says the Industrial 
Journal, ‘a German mechanic brought over and operated a half- 
dozen machines for their oo in Kentucky. Wire nails, 
however, did not grow at all satisfactory in public estimation until 
after the big nail strike in 1885, when wrought nails became so 
scarce that wire nails had to be resorted to. A boom being thus 
-— to them, improved machines for their manufacture imme- 

iately seized on American inventive genius, and as a result several 
kinds of machines cropped up, probably the best of which was one 
constructed by a man named Smith, of Brooklyn, N.Y., which 
excelled the German machine 20 per cent. in its speed of produc- 
tion. The German machine is now putting out 132 ten penny wire 
nails per minute, while the Brooklyn machine is running out 170 
r minute. But at the Hartman Wire Nail Works, Beaver Falls, 
a., there is a newly-invented machine now running that produces 
200 ten penny nails per minute. The inventor is a Prussian 
mechanic named Henry Happe. This machine has been leading 
all others in the shop by 25 to 30 per cent., and the nails it pro- 
duces are uniform, straight, and well shaped.” 








THE auditors to whom the accounts of the Inventions 
Exhibition were entrusted, Messrs. Lovelock and H. W. S. Whiffin, 
have issued a balance sheet showing the actual receipts and pay- 
ments of this Exhibition from August 12th, 1884, to July 30th, 
1887. The receipts were £214,403, among which the following 
were the principal items:—Admissions, £149,825; royalties from 
the refreshment contractors and others, £18,627; publications, 
£8580; realisation of buildings and plant—Colonial and Indian 
Exhibition, 1886—£16,325; surplus fund from the Health Exhibi- 
tion of 1884, £15,516. On the other side the following are the 
most interesting items of expenditure :—Buildings, £30,778; rent, 
£4126, including £3000 to the Royal Albert Hall Corporation ; 
working of electric exhibits and electric lighting, £37,521: garden 
illuminations, £9213; lighting the water gardens and illuminated 
fountains, £3107; motive power for the machinery exhibits, 
£14,848; salaries of the officials, £6219; wages of the servants, 
£18,845; publications, £10,829; advertisements, £14,970; recep- 
tion and delivery of exhibits, £5230; medals and diplomas, £3078 ; 
music, £17,039, including £10,192 for the military bands, and 
£6113 for the Strauss orchestra; and £229 compensation for 
damage and personal injuries to visitors and others. 


Tue Association of Engineers of Ways of Communica- 
tion, St. Petersburg, is establishing a Technical Bureau and Per- 
manent Technical Exhibition, in which will be exhibited the 
projects and manufactures of the members of the Association. 
According to a circular lately issued by this kind of proprietory 
civil service co-operative society for doing everything, ‘‘the general 
section is devoted to the determination of the quality and worth of 
building materials; it accepts for examination samples of such 
materials in order to define their industrial signification and the 
means for their exploitation. The section of ways of communica- 
tion undertakes surveys and the drawing up of projects for rail- 
roads, regulating rivers, excavation of canals, constructions of 
dams, dykes, piers, quays, &c. The architectural section draws up 
projects for buildings, both public and private, hospitals, theatres, 
and schools ; projects for heating, lighting, laying water in houses, 
&e. The hydro-technical section draws up projects for canalisation, 
water supply, reservoirs, fountains, draining and irrigation of fields 
and eaten, artesian wells, filters and other water-purifying 
appliances. The mechanical section plans machines, locomotives, 
boats, &c. The electric section draws up plans and estimates for 
the construction of telegraphs, railroad signals, telephones, electric 
lighting, and also designs for dynamo-electric machines, and the 
application of electricity asa motor. The section of engineering 
art as applicable to rural economies deals with the investigation of 
technical questions connected with rural economies, with the object 
of <a the value of estates ; it constructs connécting roads,” 
and so on. 
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RAVINE BRIDGE, LOWESTOFT. 


MR, R. M. PARKINSON, A.M.I.C.E., ENGINEER, 
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tenders, and from those submitted selected one of the two 
designs of Mr. R. M. Parkinson, Assoc. M.I.C.E., of Melton 
Constable, who let the ironwork to Messrs. Wm. Whetford, of 
Millwall, but himself constructed the abutments. 

The contract was settled on the 7th of May, the first sod wis 
turned on the 22nd of June, and the bridge completed in 
all respects, and, as before stated, opened on the 29th of August! 
The general dimensions are: clear span between abutment:, 
69ft. 2in.; width between girders, centre to centre, 7ft. 6in. ; 
height of parapet above floor, 3ft. 9in. ; height of floor above 
roadway, 30ft.; rise of arch, 7ft.; depth of arch, lft. 9in. A 
camber of 6in. at the centre has been given to the parapet, and 
this has the effect of preventing the apparent sag that presents 
itself to the eye when a parapet is not cambered. The arched 
ribs are composed of jin. web plates 6in. x 3in. x fin. TI 
bottom flange ; two 2hin. x 2hin. x jin. L I's for top flange, 
and are well braced together at distances of 14ft. The web 
goes right through the top flange, and partly forms the spar- 
drels, the plainness being relieved by a wrought iron beac. 
Rosettes also are put on the rib, and these very much relieve it. 
The spandrel proper is of cast iron, each being cast in two piecer, 
as it was found difficult to cast them whole on account of the 
unequal cooling. 

The parapet is of open lattice-work, but not open enough to 


let children get through. It is composed of two 2in, x 2in. x jin. 
L bars for top and bottom flanges, with lin. x jin. bars, an 
4 CLL ft Pi Vi Ee, (69 20 = 2in. x 1Jin. x }in. channel irons for stiffeners ; these latter are 
% ® SCALE OF FEET a carried well down into the rib, and well tied and braced to give 
y px 1 Te ae lateral stiffness. The top of the parapet is surmounted by an 
j a | oak handrail. Wind ties are provided, and the girders well 
f.§ “ ‘ | anchored into the brickwork ; but provision has been made for 
= & TONS 6 rows, | expansion everywhere but in the arch, where, of course, this 
could not be done. All the joints have been made with special 
“ al a | regard to neatness, the engineer being of opinion that small 
| details are of primary importance in a bridge of this kind. Tle 
flooring rests on the bottom flange of the handrail, and is 3ir. 
thick, The boards are Yin. in width, and are placed jin. apat 
and coated with Stockholm tar. 
RAVINE BRIDGE, LOWESTOFT. mayor of Lowestoft, to commemorate the Jubilee year of her| The abutments and wing walls are constructed of cement 
; ; -_—_— Majesty’s reign, and was opened with some ceremony on the | concrete faced with brickwork varying from Qin. to 18in. thic!. 
Tue illustrations above show a bridge lately erected at | 29th of August last, that being the second anniversary of the | It was first intended to use lime concrete, but as time was an 
Lowestoft over the Ravine, in the Belle Vue Park. This bridge | grant of a charter of incorporation to the town. object, and unless care is taken in using it, this is liable to 
has been presented to the town by Mr. Youngman, the first! Mr. Youngman advertised in our columns for designs and | swell and displace the brickwork, it was thought better to use 
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cement, for there would have been but little saving effected. 
The quoins and panels in the piers are of white brick, and the 
piers are finished with caps of cast iron and ornamental lamps. 
The wing walls have a low handrail as a protection to children. 
The standards of this are fixed in 9in. x 9in. x 74in. stones, and 
between them the wall is coped with chequered blue bricks. The 
arched ribs spring from Portland stone templates, and are 
attached to them by jagged bolts. A wrought iron gate is fixed 
on the outside of the bridge ; it is hung in two parts. 

The whole of the ironwork, excepting the caps, is painted a 
dark bronze green ; and the rivets, and other prominent parts, 
picked out in a very effective manner. The caps are of Portland- 
stone colour, and sanded to imitate the stone. It was thought 
better to employ cast iron for these, as it is not liable to get 
chipped and is rather cheaper. In making the calculations, for 
convenience the arch was divided into five bays of 14ft. each, 
and the dead load was assumed to be 1} tons at each apex, and 
this turned out to be very nearly the true weight. The live 
load was taken as 112 1b. per square foot of the floor, and on 
this assumption the load at each apex would be 2} tons. In 
Figs. 1 to 4 are given diagrams illustrating four conditions of 
loading, a crowd of people being assumed to be coming on to 
and passing over the bridge. In Fig. 1 the crowd is assumed to 
be bearing on the first apex only; in Fig. 2 it has reached the 
second, and in Fig. 3 the third, while in Fig. 4 the whole bridge 
is loaded. The direction of the resultant thrust is nearly tan- 
gential to the curve of the arch, and had to be found by trial in 
each case. To illustrate the way the calculations were made, it 
will be sufficient to take Case 1 :— 

First, to find the vertical pressure on each abutment, we 


have 
Pressure on right abutment F = 1} (44357 =") +23 Be 
= 2) +2 


= 44, 
Pressure on left abutment A = 1} (HASSE) + a 
‘ 


= 24 +4 
To check this calculation we have 

4x 1} + 23 = 73, 
and 44+3 = 7}. 


In this calculation the direct load on the abutments of 1] tons 
and 3 tons is not taken, as it is met by a direct resistance, and 
so need not enter into the calculation. The vertical line in the 
right-hand figure is now drawn, anda horizontal line alsothroughit. 
From this to any scale the pressure 44 tons is set up above the 
horizontal line, and of 3 tons below it, and this is divided again 
into sections of 3} tons, 1} tons, 1} tons and 1} tons, corre- 
sponding to the load at each apex, 1j tons being set off above 
and } ton below to represent the direct pressure on the abut- 
ments. The figs. 1 to 7 denote these divisions. A line is 
now drawn nearly parallel to the tangent to the arch at the 
springing, and from the point where it cuts the horizontal line 
O other lines are drawn to the points 1, 2,3, &c. The exact 
position of this line is found by trial, for it is required to find 
the line of thrust which most nearly corresponds to the centre 
of the arch. This can generally be got with sufficient accuracy 
at the second or third attempt. At the point F we have a 
downward thrust of §+44 tons, and opposed to it a resistance 
of 5} tons. At E we have a resistance from F to E of 12 tons, 
corresponding to the line 0, 2; a load of 3? tons, corresponding 
to the line 2, 3; and a resistance from D to E of 114 tons, corre- 
sponding to the line 3, 0. As shown in Fig. 1, the line of 
pressure deviates a foot from the centre of the arch at the point 
E. Now, the pressure of 12 tons along this line may be resolved 
into a pressure of 12 tons at the centre or of 6 tons at each 
flange, and a couple of moment 12 tons x 1ft., which is equi- 
valent to a moment of about 7 tons x 1ft. 9in. 

Hence, the pressure on the top flange is 6 + 7 = 13 tons 
and, ” ” ” bottom ,, ,, 6 - i=u-l , 
i.€., a tensile strain of 1 ton. The greatest pressure that can 
come on either flange is 18 tons, as in Case 3. 

Now the resistance the bottom flange gives to this pressure is 
Shin. x $ x (5 tons per square inch), «.¢., 21} tons, nothing 
being allowed for the web. The actual area of the angle irons in 
the top flange is less than this, but to them must be added the help 
of the deep web plate. For the wind a pressure of 1 ton has 
been assumed to act at the level of the top flange at each apex. 
In Fig. 5, a plan showing the wind strains and bracing is given. 
This is calculated by the graphic method, and requires no 
explanation. The wind ties are 2in. x 3, and have two rivets at 
each end. The ribs were sent down in three pieces, and rivetted 
up on the site; they were then lifted into position by a derrick, 
and the handrail then fixed. After this the abutments, which 
had previously been brought up to the top of the skewback, 
were proceeded with, and after the ironwork had received its 
third coat of paint, the flooring fixed ; after which the handrail 
and final coat of paint were added. 

The foundation was sand, which was well rammed at the back 
of the abutments, to enable them safely to receive the thrust of 
the arch. It was first meant to make the handrail take part of 
the strain, but after consideration it seemed quite safe to put 
the whole thrust on the abutments, as this was but 50 tons on 
each, 








THE INTERNATIONAL PARIS EXHIBITION 
OF 1889. 


THEcour ts devoted to the “ beaux arts” and the “arts libéraux,” 
atthe Paris Exhibition in 1889, will run parallel with the great 
centre of the Champs de Mars, on each side of the central garden 
on that portion of ground situated between the Eiffel tower and 
the road which now runs across the Champs de Mars. Each of 
these two courts is composed of a great central nave, with 
annexe galleries on two sides at right angles to the Seine. The 
width between the principals of each nave is 52°80 m., the height 
is 28°20 m., and the distance between each principal, 18°10 m. 
Eack court is surmounted in the middle by a great dome 60 m. 
high, rising 30 m. above the ridge of the edifice. These figures 
will show on what a large scale the Exhibition has been 
conceived. The two courts now under notice are in every 
way equal to the Machinery Hall. They are the work 
of M. Formigé. The Beaux Arts and Arts Libéraux 
Courts ‘are identical, except on two points which will be 
mentioned further on. These courts are connected with the 
divers galleries of the Exhibition by a long gallery 30 m. wide 
serving as a vestibule ; this is called the Rapp Gallery, its axis 
will be at right angles with that of the Beaux Arts Court. On 
the Seine side the court terminates by a gallery of the same 
width as the great nave, increased by that of the annexe galleries, 
and this is called the Seine Gallery. The principals composi 
each court are 18°10 m. apart from centre to centre ; but the neigh- 
bouring bays of the Rapp and Seine galleries, which have an im- 
mense glazed gable, are smaller in dimensions, being only 6°25 m, 





Each of the principals, which is 52°80 m., is formed of two distinct 
principals—see p. 190—0°45 m. apart, These two principals, 
which are of especial lattice form, are united to the right of each 
purline by rigid uprights. The principal is jointed at three 
points at its springings and at its summit, with a view of definite 
direction to the divers stresses. The principals comprise a verti- 
cal part 15m. high, to which a curved girder is attached, the rise of 
which measures 13°50m. The extrados of this girder is formed 
to a radius of 91°45 m., the intrados being an elliptic portion, the 
small axis of which does not coincide with the axis of the prin- 
cipal. The result is, a certain angle is formed at the ridge pur- 
line by the intrados of each of the halves of the principal. On 
each side of the hinge at the apex, and at 0°85 m. from the axis, 
there is a purline which supports a ridge piece, useful for the 
purpose of inspection and when repairs’ are required. ~The 
other purlines are placed at the side in groups of two, as shown 
by the half of the roof marked Fig. 2, page 190, and at a dis- 
tance of 1°70 m. from each other. These purlines are connected 
together by rafters, which support a series of small secondary 
purlines, on which the glazed portion rests. In the court of 
the Arts Libéraux the glazed portion only extends as far as the 
fourth purline. In the Beaux Arts Court, where more light is 
required for the exhibition of sculpture and paintings, it extends 
as far as the sixth. The lateral galleries which border the 
great nave are composed of a succession of principals of 
15m. in width, and are placed 9°05 m. apart. These 
principals are fixed by means of brackets, at one side to 
the main roof principals, and at the other to a square pillar 
1°10 m. square and 17°50 m. in height. The distance between 
these principals being 9°05 m.,a pillar 0°60 m. by 0°80 m. has 
been erected midway between the two main principals to sup- 
port the 15-metre principal. The divers facade pillars are 
united above by a series of lattice arcades. At 7m. above the 
ground the lateral galleries are divided into two storeys by 
a flooring, the girders of which are supported in the middle by 
a pillar of channel iron. These girders rest upon a wall, which 
separates the great nave from the lateral galleries, In front 
they are joined to a’ lattice girder, which runs from one pillar to 
another. At 1°25 m. from the centre of the facade pillars sup- 
porting a lattice girder there is a series of small cast iron 
columns ; their principal purpose is to produce a certain decora- 
tive effect. In the Arts Libéraux Court the flooring of the 
lateral galleries continues over the great nave, rising 3°50 m. 
over the pillar of the 50-metres principal, and 5 m. above the floor 
of the gallery. This floor will be supported every 9°05 m. by a 
double bracket fixed to the abutments of the principals and to 
the intermediate pillars. The floor of the lateral galleries of the 
Beaux Arts Court will stop at the abutment of the main prin- 
cipals. The principals of the lateral galleries have been designed 
with a tie-rod, which is the more economical form, and can be 
used in this case because the height required above the flooring 
not being great, the tie-rod in no way interferes with the con- 
struction. Two-thirds of the width of the lateral galleries are 
glazed ; the divers principals are united by a system of seven 
purlines, five of which support the skylight. The details on 
page 190 illustrate the tie-rod and the joint at the foot of the 
105-metres principal. Certain difficulties arose in carrying out 
the proposed condition to leave the joints exposed, on account 
of having both tie-rod and joints to deal with. The centres of 
the joint pins are the best points to which the tie-rods can be 
attached. This was the arrangement made by the first plans, 
but it could not be realised while leaving the joints exposed. 
The tie-rods might have been attached directly to the lower 
joint chairs, but with this arrangement it would probably have 
been necessary to carry these chairs by girders to provide 
against the possible sinking of the masonry, and this would 
have been rendered difficult by the presence of the tie-rod ; this 
system could not therefore be adopted. All difficulties have 
been overcome by employing a sort of cast iron sand box, which 
rests directly on the foundation masonry. Into this box, which 
the tie-rod crosses, another box is fitted; this is turned upside 
down, and carries the lower joint chair. The last-named box 
is grooved laterally on two sides to give room to the 
tie-rod ; it has three orifices, which can be closed by 
means of solid iron plugs. When the work is being 
erected the lower box is filled with sand. A certain 
quantity of this can be allowed to escape as required, and the 
required height obtained with exactitude. If a sinking takes 
place afterwards the principals can be raised and a portion of 
the sand can be replaced until the proper level is arrived at. 
All this part of the jointing is enclosed in an iron case, and can 
be easily inspected. The tie-rod is furnished at either end with 
two round nuts and lock nuts pierced with a certain number of 
holes for tightening up. The length of the tie-rod can be regu- 
lated by moving the nuts at either end, or, if required, at both 
ends at once. The tie-rod has permitted the exercise of great 
economy in making the foundations, which, under these con- 
ditions have only to resist the vertical pressure of the weight of 
the principal, all horizontal pressure being avoided by the use of 
the tie-rod. Le Genie Civil, from which we take our engravings 
and particulars, says the decoration of these two courts has 
been studied with great care. While a certain portion of the 
metallic skeleton is to be hidden by the ceramic productions, 
which are to form the basis of the decorations, the great lines of 
the edifice will be preserved, as it is felt that its beauty of struc- 
ture should be its chief ornament. 








INSTITUTION OF CIVIL ENGINEERS. 


SUBJECTS FOR PAPERS.—SESSION 1887-88. 

THE Council of the Institution of Civil Engineers invites original 
communications on the subjects included in the following list, as 
well as on any other questions of professional interest. For 
approved papers the Council has the power to award premiums, 
arising out of special funds ueathed for the p' —_— 

1. The Utilisation of Unused Sources of Power in Nature—such 
as the Tides, the Radiant Heat of the Sun, &c. 

2. Tacheometry, or Rapid Surveying. 

3. The distinguishing qualities of Clay to make good Puddle. 

4. Colonial Woods suitable for Engineering purposes, 

5. The influence of Sea-water upon Portland Cement Mortar 
and Concrete. 

6. The Wind Pressure upon Structures, as influenced by (1) their 
superficial area ; (2) the form or position of the exposed surfaces ; 
(3) the shelter of adjacent bodies ; and (4) the dynamic action of 
sudden gusts upon elastic structures. 

7. The Working Strength of Iron and Steel as affected by (1) the 
amplitude ; (2) the frequency ; and (3) the time-rate of the stress 
variations. 

8. Description of any new or peculiar form of Mountain Railways 
for very steep gradients. 

9. Recent Irrigation Works in California. 

10. Machinery and Arrangements for Distilling Water by 
Multiple Effect. 

11. The effect of different Qualities of Water on the condition 
and duration of Cast Iron Pipes. 

12, On the Sale of Water by Measure, 





_ 13, Uniformity in system—international—of Coast Lighting by 
lighthouses, light vessels, and their auxiliaries, automatic li Tited 
beacons and buoys. 

14. Recent Improvements in Cable Tramwa 

15. The Present Position of the Manufacture of Steel—its 
defects, and suggestions for its improvements. 

16. The action upon Basic Steel of (1) Chromium; (2) Alu- 
minium ; and (3) Tungsten. 

17. The Use and Testing of Open-hearth Steel for Boiler-making, 

18, The Production of Aluminium and its Alloys, with their 
Properties and Uses, 

19, Manganese in its application to Metallurgy. 

20. Improvements in Zinc-Smelting. 

21. The Application of Steel Castings and of Steel Forgings to 
the Construction of Ordnance and of Projectiles, 

22, Rapid-firing Guns, 

23, On Forging by Hydraulic Pressure. 

24. The most recent types of (1) Mail Steamers; (2) Cargo 
Steamers; and (3) War-ships. 

25. On the Use of Liquid Fuel for Steam Boilers and other 
Industrial poe. 

26. The Independent Testing of different types of Steam Engines, 
including Triple-Expansion and Quadruple-Expansion Engines. 

27. The Construction of the Working Parts of Steam Engines, 
in — to the high-pressures and temperatures now becoming 
general. 

28. The practical limit to the Working Pressure of Steam in 
Marine Boilers. 

29. Auxiliary Engines connected with the Modern Marine Engine, 

30. On Speed Indicators for Locomotives, 

31. The Construction and Efficiency of Steam Turbines, 

32. The Transmission of Steam underground in the United 
States, with the results obtained. 

33. Hydraulic a herd Working at High Pressures. 

34. The Relative momy of various modes of distributing 
Power over large Areas. 

35. Descriptions of Hydraulic Rams and of Turbines, with actual 
quantitative results. 

36. The means of governing and economising high-pressure fluid 
in Hydraulic Cranes, Engines, Xc. 

37. Tools used in the Building of Iron and Steel Ships, and in 
the Construction of Boilers, 

Type-Composing and Distributing Machines. 

39. On Natural Gas, and its applications to the Industrial Arts. 

40. Compressed Oil-Gas, and its applications. 

41. On the Spontaneous Combustion of Coal in Ships, 

42, yo ames for the rapid Shipment of Coals, with a compari- 
son of different methods. 

43. Electro-Motors; their theory, construction, efficiency, and 
power. 

44, The Construction and Maintenance of Secondary Batteries, 

45. The Distribution of Electricity for the a of Towns. 

46. The application of Electricity to the Working of Street 
Tramways, 

47. The application of Electricity to Smelting and Metallurgical 
Operations. 

Ne Means of insuring the Safety of Blasts in Explosive Atmo- 
spheres. 

P49. Contributions to the Bibliography of special branches of 
Engineering. 








CITY AND GUILDS OF LONDON INSTITUTE. 


THE following is a summary of the more important alterations and 
additions which have been introduced into the p mme of 
technological examinations for the year 1887-8, and of other 
matters to which the attention of teachers and secretaries is espe- 
cially directed :— 

(1) The grant made to teachers on accounts of students who are 
awarded the full technological certificate in the honours grade of 
any subject, is £3 for a first-class and £2 for a second-class 
certificate. 

(2) The examination in subject 29, carriage building, will con- 
sist of two parts. Section I. wil. be devoted to road carriages and 
Section II. to rail carriages. (See Programme, p. 82.) 

(3) The syllabus of subject 16B, boot and shoe manufacture, has 
been reconstructed with special reference to the requirements of 
the trade in London, Leicester, and Northampton. 

(4) The syllabus in subjects 2, bread making, and 3a, brewing, 
are new, and a practical test has been added to the honours 
examination in bread making. 

(5) In addition to the written examination in typography, a 
practical test for compositors will take place on the afternoon of 
Saturday, May 26th, 1888, at the following, and possibly at other 
centres :—Aberdeen, Messrs. G. Cornwall and Sons; Ashford 
Messrs. Igglesden and Son; Belfast, Messrs. Marcus Ward and 
Co., and Messrs. McCaw, Stevenson, and Orr; Birmingham, Mr. 
Alderman White; Derby, Messrs. Bemrose and Sons; Glasgow, 
Messrs. Blackie and Sons; Greenwich, Messrs. Merritt and Hatcher; 
Guildford, Messrs. Billing and Sons; Haverfordwest ; Lincoln, 
Messrs. Akrill, Ruddock, and Keyworth; Liverpool, Messrs, 
Marples and Co.; London, Messrs. Cassell and Co., Messrs, 
Waterlow and Sons, and Clowes and Sons ; Manchester, Co-opera- 
tive Printing Society ; Norwich, Messrs. Fletcher and Son ; South 
Shields, Messrs. Simpson and Sons and Mr. W. D. Learmount. 

(6) Candidates in either grade of ;plumbers’ work may, in addi- 
tion to the written examination in that subject, present themselves 
for a practical examination, to be held on the afternoon of Satur- 
day, May 26th, 1888, in London, or at some other centre at which 
the Institute’s examiner can attend, or at which a local assistant 
has been appointed. Candidates who pass the practical examina- 
tion in plumbers’ work, and in other subjects in which the practical 
examination is optional, will receive a special certificate. See 
Programme, p. 75. 

(7) The examination in all branches of subject 19, ‘‘textile 
fabrics” and in ‘‘ weaving and pattern designing,” will be held in 
the afternoon of Saturday, May 26th, 1888, from 3 to 7. 

(8) The syllabuses of all other subjects have been carefully 
revised, and several important alterations have been made in somo 
of them, particularly in subject 34, carpentry and joinery—see 
programme, pp. 93, 94. 

(9) Additions have been made to the ‘‘ works of reference” in 
several subjects. 

(10) Rule 22 of the ju poe 13—as to production. of 
employer's certificate, has been somewhat altered, 











Raitway Work IN NEW ZEALAND.—The following extract from 
a New Zealand letter will, we think, be read with interest :—‘‘ There 
is a great lot of American wire sold out here, and I expect it is 
cheaper than English, but what I’ve seen of it is very poor, rotten 
stuff. We have fenced twenty miles lately, and the barb wire was 
such poor stuff that it became quite dangerous to work with it ; 
we never knew when it would break, and when it did, it would 
lap round us and tear our clothes and flesh, which wasn’t pleasant. 
T have repaired one wire seven times in about ten chains. The 
wire made in Warrington by is the best I’ve seen, and I 
think after doing fifty miles of fencing I ought to know something 
about it. This wire is certainly very good, but I expect it is dearer 
than the Yankee. I expect we shall finish our work in about a 
fortnight. We should have done it before now, but the whole job 
was stopped and every man on the line paid off because they 
hadn’t fish-plates and bolts to finish the last three-quarters of a 
mile with, and what was worse, there wasn’t a fish-plate in the 
colony, and the job has to stand till some arrive from England. 
The Government find all ironwork and sleepers, and not long ago 
the work was stopped for want of dogs, and there were none 
nearer than Dunedin, so we had to wait for these being brought 
round,” 
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LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





STRESSES IN A CAMP STOOL, 


Sin, —The camp stool puzzle seems to get a wondrous complexity in 
small space, and I don’t think the disputants will derive full benefit 
unless each breaks at least one camp stool for himself! ‘‘ Common 
Mechanicul Engineer” is in honour bound to do so after his 
strictures on the mathematicians, The camp stool of my childhood 

was commonly a piece of turnery 

0478 and broke at the joint between a 

if leg and rail. I find that in the 

> process of taking one’s seat upon 

is a camp stool the tops of the legs 
ee / 


A . 











material is yellow deal, some 
hole with a weight of 12 lb. at a dis- 


at are drawn inwards while the toes 
im j spread, whether the floor be 
‘L¢ gy oak or Turkey carpet, 
a ‘he form and dimensions of the 
load, in most cases, stop the 
former tendency long before the 
elasticity of the wood is seriously 
tried. Again, the bending 
E a moment about the pin of a 
weight applied to the seat is 
diminished as the legs bend in- 
wards, 

However, I have been making 
such approach to quantitative 
experiment as the rough appara- 
tus to be extemporised in a 
country house, with no particular 

w tools available, allowed of. The 
slips of which in section yin. 
x jin. I chanced to ea at 
hand. A door weight of 25 Ib. 
and a stable bucket with a can of water furnished break- 
ing weights. First I secured a piece of board some 2ft. 
long to the window frame so as to project conveniently 
into the room. To represent a pair of legs of a camp stool 
two laths are fastened to the board at C by a screw passing 
tightly through a hole {jin. diameter, and the ends E E are fixed ; 
a string does duty for seat, forming an equilateral triangle 
10in. on the side. A lath is tied firmly to the string D D 
lin. from either end of the seat, and the weight is applied 
to a cord hanging from the centre of this. With a weight of 
7b. the angle C A D measured scarcely 30 deg.; with 28 lb. it 
was only 15 deg., the distance A B being reduced to9}in. Finally, 
one leg broke with a weight of 56lb., the angle C A D being then 
very small indeed. The other leg was uninjured, and being after- 
wards tested as a beam fixed at one end, broke through the screw- 
tance of 10in. This experiment I 
repeated thrice, obtaining breaking 
weights ranging from 104 1b. to 
12lb. A similar piece without any 
screw-hole required 154 lb. Ina 
second trial with the camp stool 
arrangement one leg collapsed by 
bending over to the front undera 
weight of 48lb. Having regard to 
this, I think the arrangement 
shown in the second sketch would be 
more satisfactory. I fear my mathematics are too rusty to formu- 
late these results prettily. Practically Iam reassured as to the 
strength of a camp stool at the pin, and think that most probably 
if failure occu’ at that point, it would be under a pressure 
passing out of the line of centres, tending to rock the two braced 
triangles about their apices. WASH 
Alresford, August 23rd. 














Sir,—I venture to answer “ Puzzled” by Molesworth’s Rule :— 
Camp stool bas 4 legs, held together in the centre by jin. bolt. 
Allow said bolt to be the support of a beam fixed at one end and 
loaded at the other. t 

K equal co-efficient of rupture of English ash = 19 cwt. 


», length of beam = 12in. 
» breadth ,, cae me aro = fin. 
D ,, depth »» Minus dia, of bolt-hole lin, 
Then— : 
x = breaking strain of one leg, 
Therefore— 


19 x 5 x 1 x 1" 9.7916 ewt. = 


roughly 881b. breaking strain of one leg. 
Then 88 Ib. x 4 legs = 3521b.—the breaking weight of a camp 
stool with 4 legs 24in. long. JOHN Batey. 
47, Heytesbury-street, Dublin. 
August 29th. 





A PROBLEM IN STRAINS, 

Sir,—With reference to the letter of your correspondent ‘‘ X.” 
last week, the second party he mentions are undoubtedly right, for 
the bolt between the nuts has an extension A varying directly as 
the pressure, according to Hooke’s law. The extra weight of one 
ton tends to increase this extension, but cannot without destroying 





the pressure of the lower nut. In fact, as long as the extra weight 
does not exceed five tons, so long does the bolt remain the same 
length, and so long does the pressure on the upper nut = 5 tons 
and the pressure on the lower nut = 5 tons, less the extra weight. 
August 23rd. T. E. *. 





perp apres | “X.’s” letter in last week’s issue, Newton’s 
third law states that to every action there is always an equal and 
contrary reaction, therefore the strain due to the 5 tons tends to 
break the bolt across somewhere between the nips of the nuts. 
This strain is an initial quantity in the machine, and any tensive 
force acting or pulling on the bolt, whether upwards or downwards, 
will cause an increment of strain due to the amount of such force. 
In the case under discussion the amount is 1 ton, therefore the bolt 
will be strained anywhere below the lower nut by 1 ton, and the 
bolt will be strained anywhere between the top and bottom nuts to 
the amount of 5+ 1=6 tons, The action is similar to that exem- 





plified in the case of all flanged steam pipes, cylinder covers, &c., 
connected by bolts ; the bolts are firstly strained by the nuts suffi- 
ciently to make the joints, and are subsequently further strained 
by the load due to the steam pressure. ne machine is just an 
eyebolt, and whether the member A is a spring or a girder it 
matters not, the action is the same—6 tons hangs from the nut C. 

If we compare the figure to an external fitted manhole-door and 
allow the area exposed to the steam pressure, multiplied by the 
pressure per square inch = 1 ton, then in such case the bolt will be 
strained as before, 2.¢., 5 tons due to tightening up, and 1 ton due 
to the steam pressure, total = 6 tons. 

If we Lo. gre the figure to an internal fitted manhole-door the 
area exposed to steam pressure multiplied by the pressure Ep 
square inch = 1 ton, then in such case the bolt will be strained as 
before, i.c., 5 tons due to the tightening up; but the steam pressure 
will nullify 1 ton, reducing the strain on, say, the outer nut to 


tons. R. HARTLAND. 

Cork, August 23rd. 

Sir,—The problem presented by ‘‘X.” is our old friend the lock- 
nut in a new guise, and in view of a possibly protracted and more 
than likely barren discussion, it seems a pity that this should not 
at once be recognised and treated accordingly. Let those who are 
anxious for controversy substitute for the upper and lower nuts in 
this case the outer and inner of the lock-nut question, and turn to 
and read the recent correspondence. There is here, though, an 
element peculiar to itself. Only a shortening of the distance 
between the top nut and the support can produce additional stress 
on that nut, and this only occurs after a weight of five tons is 
applied. When the nut is screwed up, the pressure on the spring 
and the tension on the bolt are due to the screwing alone, but when 
the weight is applied the tension and pressure remaining constant 
are due in part to the screwing and the difference to the weight 
until five tons is reached, when the spring is still further deflected 
and the lower nut swings clear, and the stresses are due to the 
weight alone. 

If we suppose that equal increments of load, by screwing or 
weighting, produce equal increments of deflection of the spring, 

elena’ ' load on the spring 
then the problem is simple. If, however, the ~qoacction of do. 
is a curve, and not a straight line, we must first determine that 
curve, and this can only be done experimentally. 

Glasgow, August 2th, D. S. SINcLarR. 


Sir,— Your correspondent “ X.” is evidently wrong if he assumes 
6 tons to be the weight on top nut of his diagram. The bolt is 
subject to a strain of 5 tons due to the reaction of the spring. A 
weight less than 5 tons cannot affect the strain, because any weight 
applied releases the bottom nut from a portion of its pressure, con- 
sequently the condition of the top nut is affected by a pressure of 
5 tons, whilst the bottom nut is under a pressure of 4 tons—that is, 
5 tons minus the 1 ton added to eye of bolt. JOHN BATEY. 

47, Heytesbury-street, Dublin, August 29th, 





Sir,—The puzzle offered by your correspondent “ X.” is readily 
solved by the methods of the kindergarten. A A is a lath, repre- 
senting, for the purposes of this experiment, a rigid girder; BB 
are the halves of a wine cork nailed to the lath, say 3in. apart ; C 
is a common red rubber band put round the nail heads; Tis a loop 
of tape passing over the band and pinned to a scale pan 8, made by 
folding a sheet of note-paper into a stirrup. A few half-ounce 

— mee” 4 = tons. 

c ‘ive tons—-2} oz.—deflects 

A ‘=r | a a C ‘25in.; an additional 4 oz. 

] = tons in ao 4 

in. more. en, wit! 

yAN Pit aN five tons in the scale, we 

put a pin P through the 

tape loop close under the 

lath, and, removing the 

Ss weight, leave the band 

under a strain of five tons. 

Now, put one ton in the 

stirrup, or any weight up to five, and no deflection marking 

additional strain will be observed inC. The weight merely relieves 

the pin P—which corresponds to the lower nut in “‘ X.’s” diagram 

—of so much of the upward pull of the spring. Six tons in the 
pan again produces a total deflection of ‘3in. WA. 4 

August 30th, 














ACCIDENTS ON TRAMWAYS. 


Sir,—In reference to your notice on the above in your last 
edition, stating ‘‘that the accidents are causing an increasing 
demand to be made by the public for life-saving appliances to be 
attached to the engines,” I beg to state that I studied this question 
during the time I was in charge of several tram lines at home and 
abroad. The adoption of a life-saving appliance has, however, to 
deal with two points—(1) Is it better, in the interest of the public 
and the company, to risk the danger of accidents and pay heavy 
damages ? or (2) is it better, in the interest of the public and the 
company, to prevent accidents by providing the rolling stock with 
life-saving apparatus, causing expenses, but saving the company 
the payment of heavydamages? According to the views expressed 
to me, the question of adapting an apparatus to prevent accidents 
has two sides. The one is moral and philanthropical ; the other 
purely financial and commercial. I consider, belonging to the 
engineering profession, that it is every engineer’s duty to prevent 
accidents by his work, while it is questioned whether those who 
represent the financial interest of the company only should adopt 
the same moral and philanthropical view, or consider only the 
saving of any expense which is not absolutely and imperatively 
unavoidable. In short, it is asked, is the public to remain exposed 
to the proportionate increase of injuries to limb and life, or, per- 
haps, death, by the considerable increase of tram lines in the 
United Kingdom of Great Britain, the colonies, and India, b 
saving the companies the expense of providing the rolling stoc 
with apparatus to prevent or check accidents? or shall the com- 
P wascre adept life-saving apparatus by saving the expenses of heavy 

amages ? 

As to the practical application of lifeguards, may I be permitted 
to state that practical experience has proved that they are more 
dangerous than no guards, and assist rather more to increase than 
to prevent injury. By my studying this question I devised a life- 
guard for horse and mechanical tractions, consisting of an elastic 
cushion, pushing aside any person exposed to the danger of being 
run over without injuring the same. I was enabled to find out 
what the requirements of the public service were, and what con- 
ditions had to be fulfilled to make such an apparatus practicable. 
They ie sen ar and not so easy as : looks at on sight. jae 
operati rivately on a car with the princi parts of suc’ 
apparatus ha full ~ a working model wt made, which I am pre- 
pared to submit for inspection. I thank you beforehand for the 
8] with which I hope you will favour me for the insertion of the 
above in your valuable paper on account of the importance of the 
subject under consideration. . CONRADI. 

13, Soho-square, London. August 28th. 





IBBOTSON’S LOCK-NUTS AND FISH-BOLTS. 


Srr,—Being the sole makers of the Ibbotson’s patent steel 
expansion lock-nuts and special steel fish bolts used on the Great 
North of Scotland Railway, our attention has this day been drawn 
to an article under the head of ‘‘ Railway Matters” at the foot of 
page 169 of THE ENGINEER, No. 1652, of the 26th inst., containing 
a quotation from the report of Colonel F. H. Rich on the accident 
which occurred on the 16th May last between Buckpool and Port 
Gordon Stations on the above-named line, wherein he questions 
whether the fish-bolts and nuts used on that railway can be eon: 





sidered safe, because he concluded that they were, to some extent 
at least, the cause of the buckling or bending of some of the rails 
discovered there, owing to the excessive tightness with which they 
were fouad to grip the said rails at their joints. 

We should be greatly obliged if you wili permit us to state in 
our paper that as our lock-nuts do become securely and firmly 
ocked on any part on the bolt up to which they are screwed, there 

is no necessity whatever that they should be screwed up so tightly 
as to prevent the expansion of the rails. 

The fact that such an a gripping force can be 
applied by their use is undoubted, but if so applied, care should be 
taken when any marked change of temperature sets in to slacken 
the nuts back a little to permit the rails to expand or contract as 
the case may be. 

No slackening back and re-tightening up of our nuts renders 
them in any way loose upon their bolts, or diminishes to any 
appreciable extent their tight gripping hold thereon. 

IBBOTSON BROTHERS AND COMPANY, 
(ALFRED B. Isportson, 
The Patentee and Managing Director.) 

Globe Steel Works, Sheffield, August 29th. 





THE STRESSES IN THE IOWA BRIDGE. 


Sir,—In reply to Mr. Cunningbam’s letter, I would remark that 
it depends altogether on the character of the ‘‘ internal modifica- 
tions” whether the main truss, which without the ‘‘twist”’ can be 
adapted to either form, becomes a Warren or a Whipple girder, 
An American would generally adapt it to the latter type. 

I must also maintain that an “arch” is named in virtue of its 
form and not of its thrust. A thrust is not the exclusive property 
of an arch ; it also belongs to such widely different types as braced 
iron piers and certain roof trusses, R. H, GrawaM. 

August 31st. 





MARINE ENGINE BEARINGS, 


Sir,—In your article on ‘‘ Marine Engines from a Shipowner’s 
Point of View” you speak of the internal friction being 15 per cent. 
or more. It has often occurred to me that marine engine makers 
might take a lesson from the makers of a very different sort of 
machine, viz., the tricycle. The adoption of roller or ball bearings 
in the tricycle considerably reduces the labour of working it, 
especially at high speeds, or adds at least 5 per cent. to its speed. 
Probably some of the advantage derived from these bearings is due 
to the fact that there can be no cutting or abrasion from dust, but 
not wholly. J. H. K. 

August 30th, 

[Roller bearings might be used in a screw tunnel, but we doubt 
that they could be used in an engine-room, as any slackness of 
bearing would cause them to be hammered to pieces.—Ep, E.] 





A CURIOUS EXPLOSION. 


Sir,—An explosion recently occurred at a paper mill, the par- 
ticulars of which are as follows:—During the admission of caustic 
liquor into the ovens in the process of recovering the caustic soda 
used for washing esparto, an explosion occurred resulting in the 
complete demolition of an oven, and serious injury to the man 
attending same. Two actions have followed, under the Employers’ 
Liability Act, the plaintiff's contention being that the oven was badly 
constructed, the piers being almost entirely burnt through, that 
the crown collapsed, allowing the cold air to rush in upon the hot 
air, thus causing the explosion and injury. On the judge asking 
one of the plaintiff's witnesses what he thought of the theory, he 
replied that ‘‘he had never heard such nonsense in his life,” and 
with this opinion nearly everybody in court agreed, the judge 
deciding there was no case to go to the jury, and the plaintiff was 
non-sui 

As a matter of fact the oven in question was in a perfectly safe 
condition, constructed of the best fire bricks, the piers being 18in. 
thick, although, of course, this was reduced in some places by 
burning. 

The theory of the defendant was, that the man allowed the oven 
to become overheated, and the liquor to enter the oven too rapidly, 
thus causing a steam explosion; and that the accident happened 
entirely by reason of the man’s neglect and carelessness, Could 
there be any other cause to account for the explosion? Is there 
any chemical reason for it? I had some idea of hydrogen caused 
by the decomposition of steam, but there was not sufficient iron in 
the oven to account for this. I am not aware that explosions of 
this character are common in paper mills, but it behoves all mill- 
owners to pay attention to the matter, or they may find themselves 
in the position of the defendant referred to. 

Being non-suited, the plaintiff appealed, and on the second trial 
recovered heavy damages. On this occasion the theory of ‘the 
cold air rushing on the hot” was abandoned, and no explanation 
whatever was offered to account for the explosion, other than the 
collapse of the oven. 

Now there is no doubt a violent explosion occurred, the debiis 
being carried some distance, and I can find no other cause for it 
than that mentioned above, viz., a steam explosion caused by the 
liquor flowing into an overheated oven. The essence of the case 
seems to be this, Did the crown of the oven collapse previous to the 
explosion, or was the collapse subsequent to, and the result of the 
explosion ? 

As the intelligent British jury gave a verdict for the plaintiff, 
they of course believe in the curious coincidence that the crown of 
the oven fell at the precise moment that the liquor was allowed to 
flow. How they accounted for the explosion that followed I can- 
not say. The iors, if they had one, was allowed to simmer in 
the depths of their own imagination. 


CuHas. FREDK. FULLER, C.E. 
Bow-lane, E.C., August 31st. 





FEATHERING PADDLE WHEELS, 


S1r,—Professor Greenhill in his interesting letter in your last 
impression seems to have overlooked the circumstance that the 
proper angle of the float varies with the speed and slip. A vessel 
steaming at a very high speed scarcely needs to feather her floats 
at all, because the floats move rapidly away from the water. The 
action is much the same as if a man filled a shovel with sand and 
then drew the shove] with a jerk towards him. The sand would 
fall straight down, remaining behind by its inertia. The higher 
the speed of the ship the greater will be the slip, and this again 
affects the angle of the float. If there were no slip the float would 
come up out of the water very nearly at the place where it went in. 
Professor Greenhill will find a very beautiful copper-plate diagram 
showing the positions of one float during an entire revolution of one 
of the wheels of the Kingstown and Holyhead mail steamer Leinster, 
in Bourne’s treatise on the ‘‘ Steam Engine,” which I recommend to 
his notice. The two vital points are the position of the centre of 
the excentric and the length of the arm on the back of the float. 
A complete investigation of the feathering wheel by Professor 
Greenhill, similar in character to that on the screw propeller, which 
has already appeared in your pages, would be of much value. 

Dieppe, August 31st. M. E. 








PAPER STENCILS. Bore has event? - grees method of 
reparing r stencils for letters, circulars, &c. In this apparatus 
a glass of ere thin paper rests on a carbon block connected with 
one pole of a small induction coil, whilst the style, with which the 
writing is done, is connected with the other pole. On using the 
apparatus, a series of sparks pass between the style and the carbon 
block, perforating the paper, which can then be used as a stencil 
in the ordinary way, 
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COMPOUND VERTICAL ENGINE, INDIAN STATE RAILWAYS. 


(For description see page 198.) 
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TO CORRESPONDENTS. 
Registered Telegraphic Address ‘‘ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tur E , or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of Yy co ieati 

*." We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*.* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can 
with these instructions, 

N.— +" to the Seeretary, Lloyd's Registry, 2, White Lion-court, Corn- 
hill, B. 

M. A.— We must refer you to Zeuner’s own writings for an explanation which 
has been found too long to give in English text-books. See the English 
translation of Zeuner by Miiller—in most technical libraries. (2) Com- 
pression of air, cooling it whilst compressed, and then expanding it. 

Rupper.— The harder vulcanised rubber of good quality, prepared for high 
temperatures, will give you very little trouble. Before making the joint the 

‘ éron surfaces and the surfaces of the rubber should be well chalked over to 
prevent sticking. Probably some ordinary thick brown paper would 
make your joint well, the paper Leing oiled after being cut to shape. 








taken of communications which do not comply 


MACHINES FOR EXTRACTING GLUCOSE. 
(To the Bditor of The Engineer.) 
Srr,—We are asked for the makers of plant and machinery for extract- 
ing 7! otherwise manufacturing glucose, Can any of your oe 
assist us . 8. 


us? 
London, August 29th. 


SAFETY MATCH-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Sir,—We shall deem it a favour if you can furnish us with the names 
of any firms who make hi for the facture of safety matches, 
Awaiting your reply, we thank you in anticipation for your trouble. 

London, August 29th. A. 
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SAVING LIFE AT SEA, 

Tue Select Committee appointed in the early part of 
the year to investigate the existing laws and regulations 
regarding the boats, life-buoys, and other life-saving 





Pasig required to be carried by British merchant 
ships, have recently handed in their report to Parliament. 
Following closely upon this, the long-looked for report of 
the Royal Commission on Loss of Life at Sea, which was 
appointed more than two and a-half years ago, has been 
given to the world. Both inquiries had their razson 
d@étre in the desire to reduce the heavy loss of life through 
marine casualty, but the Select Committee have seemingly 
restricted their attention to the means employed to mini- 
mise the fatal effect of such disasters, while the Royal 
Commissioners have sought to ascertain and provide a 
remedy for the more radical causes of such occurrences. 

With regard to the inquiry on life-saving appliances, it 
may with propriety be asked how many more such in- 
vestigations will be considered necessary before definite 
action is taken in the way of giving effect to what pre- 
vious inquiries, as well as the present, have shown to be 
absolutely needful. The questions with which the Com- 
mittee have been concerned formed the subject of a 
thorough investigation some time ago by a Departmental 
Committee of the Board of Trade itself, which, in addi- 
tion to examining witnesses, visited ships, inspected 
patent boats, rafts, and life-saving appliances, and finally 
presented a full report, in which it was abundantly shown 
that existing arrangements required considerable altera- 
tion. The present regulation, by which only two life- 
buoys are required to be carried by any ship, irrespective 
of size or of the particular service in which she is engaged, 
is an ancient absurdity. Not only so, but in regard 
to lifeboats, life-belts, and other like appliances, the 
regulations in force are relics of a bygone order of 
things, and a miserable travesty of what under modern 
conditions is now indispensably necessary. The most 
flagrant anomaly is the oft-criticised one respecting the 
number and capacity of lifeboats. The regulations affect- 
ing them, as also the other matters named, were framed 
at a time when nearly the whole of the passenger traffic 
was carried on by wooden sailing ships of from 1000 to 
1500 tons. The tonnage at that time gave an accurate 
enough basis upon which to tix the boat capacity, but 
the changed conditions which obtain to-day, through, 
among other things, the substitution of steamers for 
sailing vessels, render the tonnage basis wholly inapplic- 
able. Thus, we find that no vessel over 1500 tons can 
be compelled to carry more than seven boats, although 
their cubic capacity may increase somewhat with further 
increase in tonnage. Under this inadequate and inelastic 
arrangement nger steamers and emigrant ships are 
found traversing the ocean and dangerous channels with 
hundreds on board for whom there is no boat or other life- 
saving accommodation, while perhaps cargo vessels are 
burdened with a plethora of boats, greatly in excess of 
any use the crew could possibly put them to in an 
emergency. 

The regulating condition with respect to the number 
and capacity of boats ought clearly to be referred to the 
maximum number of passengers for which there is carryin 
accommodation on board. Phere are, of course, admit 
difficulties in the way of carrying and manning a sufficient 
number of boats of the ordinary description to accom- 
modate the whole number of ngers and crew of many 
of our largest vessels. These difficulties have not by any 
means been got over by the Committee’s deliberations, but 
they are, nevertheless, clearly set down, and, in face of 
them, the opinion mane that all seagoing nger 
ships should be compelled by law to carry such boats and 
other life-saving apparatus as would in the aggregate best 
provide for the safety of all on board in moderate weather. 
Of everything that might be made contributory to life- 
saving, in the opinion of the Committee, advantage ought 
to be taken. In passenger ships all seats, chairs, stools, 
lockers, and other movable articles on the decks suitable 
for flotation should be sufficiently buoyant to be capable 
of supporting one or more persons In an emergency. 
In the same way, rafts might be employed, and prove 
specially vehastie in moderate weather, as a temporary 
means of flotation. On the whole, the deliverance of the 
Committee on the subject of boats, buoys, and life-saving 
appliances is more explicit than usually results from such 
inquiries, and it is to be hoped the anomalies and imper- 
fections to which attention is once more directed may 
speedily be removed, or remedied by Parliament. 

The part of the report above all others, however, from 
which tangible good may be hoped for, is that where the 
recommendation is made that a Committee should be 
appointed—a permanent one, it is presumed—whose duty 
it would be from time to time to frame rules on the 
subject of life-saving measures and appliances. Such 
rules would require the sanction of the President of the 
Board of Trade, and would be on the table and be open 
to challenges in either House of Parliament for a certain 
period, before acquiring the force of law. Such a Com- 
mittee might consist of fifteen members; of whom three 
should be nominated by shipowners, three by ship- 
builders, three by persons practically acquainted with the 
navigation of vessels, three by recognised associations of 
seamen, and three by Lloyd’s Register and kindred 
societies. In order to enlist the assistance of thoroughly 
practical men-——with whom time generally means poner 
—it is suggested that members should be paid suc 
travelling expenses and other remunerations asthe Board of 
Trade may determine. This proposal is, in effect and prin- 
ciple, the same which has for some years been advocated 
by many familiar with the peculiar needs of the shipping 
industry and with the glaring defects in the constitu- 
tion of the marine department of the Board of Trade. 
Mr. Chamberlain, it will be remembered, favoured the 
institution of such a council, or advisory board, while he 
was connected intimately with the shipping controversy. 
The Load-line Committee, consisting of Sir E. J. Reed 
and a body of eminently representative authorities, 
impressed the same scheme on Parliament in the memor- 
able memorandum to their report. We heartily wish to 
see a fulfilment of these repeated recommendations; not 
so much because of the functions such an advisory board 
would exercise in regard to the hundred-and-one minor 
life-saving appliances brought into requisition when a 





vessel gives evidence of going to the bottom, but on 
account of the powerful influence it would exercise in 
reducing the chances of a vessel ever getting into such a 
situation. “The proper placing of bulkheads, so as to 
enable a ship to keep afloat for some length of time after 
an accident,” says the Select Committee’s report, “is 
most important for saving life at sea, and a matter upon 
which the full efficiency of life-saving appliances largely 
depends.” The Committee think it only right to state 
this after having heard the evidence, although the 
uestion of construction was not originally referred to 
them. They might have said while on the subject, that 
with the proper placing of bulkheads all, or at least a 
large proportion, of the care and expense implied in the 
ion and maintenance of a mass of life-savin 
appliances of the “full efficiency” would be renderec 
needless. The task of improving and maintaining an 
increased number of life-saving appliauces in dis- 
regard of the unsatisfactory state of sub-division may 
compared to a nervous regard for the water-tight 
ness of the house roof when the foundations are known 
to be rotten and open to the assaults of insidious floods. 
Life-rafts, buoys, and belts, if disposed in such a way 
about the vessel as to be easily made use of, are certainly 
not despicable advantages in an emergency; but of what 
avail are any number of good-conditioned lifeboats and 
rafts—firmly lashed and difficult of management as they 
usually are--in emergencies such as that of the Kapunda 
disaster, where the vessel sank, through lack of water- 
tight sub-divisions, a minute or two after the colliding 
vessel had struck? 

Sub-division, as an efficient means of rendering both 
ships and their living freight safe against fatal disaster, 
has never received the urgent advocacy its vital import- 
ance demands. Ever since the repeal in 1862 of that 
portion of the Merchant Shipping Act of 1854 relating to 
sub-division by bulkheads, the matter has been left 
entirely to the caprice of owners, or to the coddling influ- 
ence of several outside bodies whose functions somewhat 
overlap those of the Board of Trade. The Admiralty, 
through the inducements they were enabled to hold out 
in the way of probable State employment, have been 
instrumental in furthering to a gratifying extent sub- 
division of the largest class of merchant steamers, and 
Lloyds’ Register, exercising the power they possess, have 
stipulated for an increased number of bulkheads in 
steamers within recent years. The great bulk of mer- 
chant steamers, however, and of sailing ships— especially 
those engaged, like the Kapunda, as emigrant or pilgrim 
carriers—are still grievously deficient in bulkheads. For 
this state of matters no Act of Parliament nor Registry 
regulation affords a remedy. The reason given for the 
repeal of the provisions relating to bulkheads was that 
they were found totally inadequate to meet the end in view. 
Only two bulkheads were required, irrespective of the size 
of the vessel, and these were to be placed at nearly equi- 
distant points throughout the hull, and were intended to 
prevent the ship from sinking. In this there was, of 
course, ample grounds for a revisal of the provision, but 
none for its total repeal. An enlightened and thorough 
revision of the enactment to meet the necessities of the 
time, and framed in such a way as to meet the growing 
wants and circumstances of the future, would have been 
infinitely more effective and praiseworthy than the dis- 
carding of all responsibility. Doubtless it was thought 
that sakinagien and the influence of the insurance and 
registration societies would lead to efficiency more than 
~~ statutory provisions. 

ortunately, as things have happened, sub-division has 
been practised, and to a certain extent nurtured, by the 
bodies already named. Commercial considerations alone 
have long been the main obstacles in the way of the 
system reaching thorough efficiency. These objections, 
however, have been gradually lessened, as experience has 
been gathered from the measure of sub-division that has 
existed, and as shipbuilders have been enabled to improve 
the structure and equipment of vessels. The time now 
seems to have arrived when vessels must be sub-divided 
A bulkheads, with reference to life protection, and not 
one with regard to structural strength, and the protec- 
tion of the propelling machinery, when the expenditure 
for life-saving equipment must be put into strong and 
tight divisions, and not into the hundred-and-one portabie 
appliances usually advocated. Several things point to the 
way being cleared for this desirable consummation of life- 
saving effort. The report of the Royal Commission on 
Loss of Life at Sea, referred to at the outset, strikes at 
several of the obstacles lying near the root of the matter. 
One of these is the admitted facilities for over-insurance, 
and the consequent carelessness as to the fate of ship- 
ping property. If the self-interest of the general body of 
ps pr ec can be made more dependent on the efficiency 
and thoroughness in building and navigating of vessels, 
the welfare of passengers and crew alike will not be a 
matter of such uncertainty. On these grounds, the report 
makes several recommendations regarding marine insur- 
ance which it is to be hoped may become law. Of these, 
the principal one is to the effect that every shipowner 
insuring his vessel should retain uninsured interest in her 
to the extent of 3 per cent., and that all claims on the 
policy, whether for partial or total loss, should be subject 
to this deduction. Naturally this does not meet with 
acceptance from the shipowning section of the Commis- 
sion, and they have protested. But the arguments they 
employ, as regards being permitted to share the right 
with all other trades of protecting their property by” 
insurance, are only forcible when used in disregard of the 
exceptional and hazardous nature of their enterprise. 

The Committee or Advisory Board, suggested in the 
report of the Select Committee, might, with all appro- 
oese. take up the functions which the Board of 

rade discarded at the time of the repeal of the statutory 
Tac as to bulkheads. The vital subject of sub- 

ivision should again appear in the statute book, and in a 
form calculated to cover future development. The extent 
of sub-division might be referred to the character of the 
service in which a vessel is to be engaged, and be regu- 
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lated according to the number of passengers for which she 
is fitted, or according to her load displacement. Thus, in 
the case of a vessel entirely employed in cargo carrying, 
only the degree of sub-division presently existing might 
be imposed, or it might simply be left to the care of the 
insurance and registration societies on the grounds that 
the boat accommodation would be ample for the use of 
the crew in an emergency. In the case of a vessel carrying 
passengers chiefly, and especially when the number 1s of 
necessity greater than there is boat accommodation for, 
sub-division should be regulated by a comparison of the 
actual with the possible floating displacement. In other 
words, the sizes of the several compartments into which 
the vessel would be divided should be regulated—as is 
at present the case with vessels on the Admiralty List— 
by the amount of surplus buoyancy of which she is 
possessed. In no case should there be any two compart- 
ments of greater capacity than, if filled, the vessel would 
sink. Such regulations, however, the Advisory Board, 
constituted as proposed, would find easy of adjustment. 
Whatever measure of approval the other recommendations 
of the two reports may meet with from Government, or 
the public at co it is to be hoped that this matter of 
an Advisory Council will commend itself entirely to all 
concerned. Its institution would definitely further the 
cause of live-saving at sea to an extent for which, as ex- 
perience has already shown, we may look long and vainly 
from Committees of enquiry merely. 


GERMAN COMPETITION WITH BRITISH SHIPPING. 


WE recently devoted an article to the results now 
ascertained to have followed from the system pursued by 
the German Government of granting bounties to those of 
its subjects who became proprietors of shipping. It was 
shown in that article that those bounties were insufficient 
in amount to ensure profitable results to German owners in 
the fierce competition to which restricted trade and super- 
abundant tonnage had given rise during the last few 
years. But although such has undoubtedly been the issue 
to the system, it is impossible to be blind to the fact that 
the bounty system has worked severely against the British 
shipowner in this competition. It could hardly be other- 
wise—at least in some trading directions. German ship- 
owners start well handicapped by the bounties referred 
to; they are free from restrictions imposed by Govern- 
ment regulations on our own shipowners, and their crews 
are almost invariably composed of men among whom as 
yet the evil side of trade unionism has not been mate oe 
while they will accept lower wages than are demanded by 
the sailors and others of the crews of our own mercantile 
marine. 

It will be of interest to note any facts which tend to 
show how far in this war of competition the interests of 
British shipowners have become affected. A_ single 
instance—which is typical, however, of some others of 
similar character—may be quoted in illustration. We have 
it on official authority that although in 1880 the German 
tonnage finding employment at the port of Nagasaki, in 
Japan, was less than one-twelfth of the British tonnage 
working that port, it had risen in 1886 to one-third of the 
figures denoting the latter. Moreover, we learn from the 
same official source that during the interval between the 
two years named, the German tonnage employed had 
increased tenfold, while that of British nationality had 
but little more than doubled. Now, looking at this single 
instance, and regarding it, as we believe we must do, as 
being illustrative as to what has taken place in the same 
interval of time at many other places where the British 
and German mercantile marine are competing, it must be 
admitted that it opens out ground for much fear for the 
future. We see that during the years in which British 
tonnage has been to a large extent laid up as unable to 
find profitable employment, German vessels have been 
active in superseding us in the trade that might, had con- 
ditions been more favourable to our own ships, have been 
secured for them. We have before asserted how difficult 
it is when the course of trade flows towards the ships 

‘ sailing under one flag for those registered under another 
to divert it. Prominence was given to that contention in 
the article above referred to when pointing out how hard 
must be the conditions under which Germans would have 
to secure trade already carried by ourselves. We cannot 
therefore disregard the evidence given by the figures 
above quoted that, in some degree at least, the Germans 
have been successful in overcoming that difficulty. The 
argument we employed against them is, in this instance, 
turned against ourselves. 

Some of the reasons, and those the most patent, which 
havetended towardsobtaining that success we have referred 
to above, and their potentiality and their certain effect 
cannot be denied. Nor do we see the least reason to hope 
that the restrictions which our own advanced civilisation 
imposes upon us have the least prospect of being soon 
balanced by other nations following our humanitarian 
lead with respect to them. They must, therefore, remain 
for an altogether indefinite period a heavy incubus on the 
British shipowner in his competition with the foreigner. 
But the question presents itself to our mind as to how far 
such disabilities would stultify us in such a competition 
did they stand alone. We believe in British pluck, 
energy, and skill being quite equal to counterbalancing 
them, and must seek, therefore, for some other factor 
weighing against us in the race. We fear we have not 
to seek far for it. The same characteristics, which 
are largely conducing to the ousting of our own 
countrymen in London, are telling in the depart- 
ment of which we are writing. The foreigner can and 
will do more, and for less pay, than our own ple, and 
the British shipowner must either ship crews ol tebdananh 
or be as worsted in his contest as is the London clerk. 
We do not write of this matter without experience to 
warrant our doing so. We have lain alongside of ships 
in Eastern ports, and have seen that at the striking of 
the four bells of the evening the British sailor has laid 
down every load and ceased work, however urgent may 
have been the demand for the dispatch of his vessel. On 





the German or Norwegian ships alongside, their crews 
have pursued their task until it was completed. 

How severely this indisposition to meet exigency tells 
against the British shipowner, may be gauged by a 
further statement of the official report to Ghich we have 
made reference. It says:—‘ Charterers decidedly prefer 
German to British vessels by reason of the dispatch 
given by German shipmasters, in a great measure due to 
the ready and indefatigable assistance of the officers and 
crew, which compare very favourably with the attitude 
frequently assumed in other cases. In the case of one 
large shipping firm, owing to these reasons, it can always 
afford to give better terms to the Germans.” We fear 
we must not rely too much, while such distinctions are 
possible between our own and foreign practice, on the 
failure of the German bounty system to stay the evil 
effects to ourselves of foreign competition, As a nation, 
we are possessed of many advantages which are not given 
to the foreigner. They enable us to make head to some 
extent against the cheaper labour by which his vessels are 
worked; but there are moral disabilities, it is certain, 
which must be removed if we are to cease in the future 
to see British shipping supplanted by our German friends 
to the extent that it has been of late years at the Port 
of Nagasaki and elsewhere. 


AEROSTATION AND AERONAUTICS, 


THREE years ago we had occasion to refer to a balloon 
voyage accomplished in France by Captain Renard, at 
that time director of the balloon works at Meudon, and 
Captain Krebs, his assistant. The voyage was remarkable 
as being apparently a successful attempt to navigate a 
balloon, and the rate of travelling was not altogether slow. 
The account given was that the balloon went seven miles 
out, travelling against the wind, and then came back 
again, so as to descend at the point from which the 
eronauts originally started. This was, therefore, an 
instance of actual aerial navigation. M. Hervé Mangon 
presented a report on the subject to the French Academy 
of Sciences, and declared that August 9th, 1884, the day 
on which the feat was accomplished, would be “for ever 
memorable in the annals of discovery.” The world has 
not been much the better for the discovery so far. For land 
journeys we have still to rely on the railway service, and 
if we seek to cross the ocean there is nothing superior to 
a big steamship. A sensational ascent has been recently 
effected by MM. Jovis and Mallet in the balloon Horla, 
the object being to reach the greatest practical altitude, 
which in this instance proved to be 7100 metres, or rather 
less than 4} miles, whereas Mr. James Glaisher, accom- 
panied by Mr. Coxwell, ascending at Wolverhampton, in 
1863, attained an altitude of about 7 miles, though at the 
imminent peril of life. But M. Jovis has something yet 
in store. According to the account of an interview with 
this gentleman bya representative of a daily contemporary, 
M. Jovis is going to undertake a balloon voyage from 
New York to the coasts of Europe. The wisdom of 
attempting to come rather than to go is evident. The 
chance of a favourable wind from the west is far greater 
than one from the east. M. Jovis will wait at New 
York until a convenient storm presents itself, and will 
then made his start on the wings of the tempest. “You 
expect to leave New York in October, I believe?” said his 
interrogator. “It is impossible to say,” was the reply. 
“We may have to wait till December, or even January, 
for an atmospheric disturbance which may be expected to 
cross the Atlantic and pass along our coasts.” The utility 
of all this seems doubtful. To wait for an indefinite 
period, and yet to be always ready to start, will fail to 
suit the convenience of an ordinary traveller, however 
well it may adapt itself to the designs of M. Jovis. 
Simply to go the way the wind blows implies nothing very 
scientific. On this plan, at some date inside the next 
twelve months, M. Jovis may undertake to go anywhere 
within a range of three thousand miles. What possible 
good there is in this project for an Atlantic voyage we 
cannot see. The affair is “sensational,” like the recent 
ascent, and we are at a loss to make anything else of it, 
supposing the scheme to have any real existence. The 
balloon is to be called “La France,” and is expected to be 
complete about the end of the present month, when it 
will be packed up and taken from Paris to New York. 
It is to have a diameter of 27 yards, but 8477 cubic yards 
is said to be the extent of the capacity. This would be 
about 13,500 cubic feet beyond the size of the great 
balloon in which M. Nadar made two ascents in the 
autumn of 1863, when he expected to steer by means of a 
screw. The balloon in which M. Jovis proposes to cross 
the Atlantic will therefore be the largest yet made. 
When Professor Wise was intent on an aerial voyage from 
New York to Liverpool, in 1873, he proposed to employ a 
balloon yet larger than that which M. Jovis contemplates, 
the horizontal diameter being 100ft., and the vertical axis 
110ft. There was also to be a supplementary balloon, 
with a diameter of 36ft. Despite the great size of the 
main balloon, it was reported to be inadequate for the 
task to which it was to be devoted. If this conclusion 
were correct, M. Jovis appears to be seriously under-esti- 
mating the conditions of success. However, he is said to be 
busily engaged in superintending aeronautic affairs at the 
headquarters of the French ‘Balloon Society in the 
Boulevard Clichy. His assistant, M. Mallet, is to 
accompany him in his Atlantic voyage, and it is reckoned 
that the transit from New York to Europe will only 
occupy from forty-eight to sixty hours. The balloon is 
believed to be capable of keeping aloft for a period of 
four days. 

But Captain Renard, now Chief of the Military Balloon 
Service at the camp of Chalons, is once more on the scene, 
and promises to excel his former achievement. Instead of 
making headway, as in 1884, against a current having a 
velocity of five metres per second, he undertakes to 
resist a current of double that strength. This means that 
his balloon is to be propelled, in virtue of some self- 
contained power, at a rate exceeding ten metres per second, 
er 22 miles per hour. On the former oceasion the balloon 





was said to have travelled 14 miles in about 40 minutes 
half this distance being accomplished against an aerial 
current of about 12 miles per hour, Supposing these 
data to be correct, we reckoned that the inherent speed of 
the balloon must have been 26 miles per hour, Facing a 
current of 12 miles per hour, a balloon so propelled would 
have a geographical velocity of 26 —-12=14 miles per hour. 
It would therefore expend half an hour in going out seven 
miles; but in returning it would have a geographical 
velocity of 26 + 12 = 38 miles per hour, and would therefore 
accomplish the return journey of 7 miles in 11 minutes, 
The entire trip would accordingly occupy 41 minutes, the 
time stated being “about 40 minutes.” ‘To drive a balloon 
along at the rate of 26 miles an hour is no small achieve- 
ment. In commenting on this affair in 1884 we recorded 
our opinion that the narrative was “extraordinary,” and 
we expressed a desire for some explanation. Now at last 
we find it stated that Captain Renard is going to travel 
faster than ever. There is a slight reduction in the velo- 
city of the current which is said to have been encoun- 
tered three years ago, but the discrepancy is simply 
11 miles per hour instead of 12, and the coming feat is to 
consist in resisting a current equal to 22 miles per hour. 
So far as mere “resistance” goes, Captain Renard could 
have coped with such a current as this in 1884. The 
eographical speed under such conditions would have 
con 26 - 22 = 4 miles per hour. This would be slow 
travelling, but still it would be something. But even if 
Captain Renard has really succeeded in doubling his pro- 
pelling power, it doesnot follow that he has practically solved 
the whole problem. To give a balloon an inherent velocity 
of fifty-two miles an hour is to do battle with the storm, 
and to encounter an atmospheric pressure equal to more 
than 12 lb. on the square foot. If the line of propulsion 
is below the central line of atmospheric resistance, a balloon 
a tee with a force equal to this would speedily turn a 
<ward somersault and the car would find its way to earth, 
If, on the other hand, the line of propulsion coincided 
with the line of resistance, the balloon would simply be 
torn to shreds, The fact must be that there is an error 
as to the speed of the current in 1884, and also the distance 
travelled over. Fourteen miles in 40 minutes means 
twenty-one miles per hour, without taking any current 
into account. This of itself is equivalent to a brisk wind, 
exercising a pressure of more than 21b. on the square 
foot. The present project is that of facing a current 
travelling at the rate of twenty-two miles an hour, and if 
the former affair is to be considered as correctly reported, 
the forthcoming speed—if it is to be doubled must be 
above fifty miles an hour. Possibly something less than 
doubling the inherent velocity of the balloon is contem- 
plated, although a current of two-fold force is to be over- 
come. But at least thirty miles an hour must be reckoned 
upon, and forty would seem more in accordance with the 
promise given. The latter speed would occasion a pressure 
of nearly 8 Ib. on the square foot of a flat surface struck 
perpendicularly. 

But we may cairy this matter a little further. The 
apparatus employed in 1884 is said to have included the 
use of certain electric accumulators, capable of supplying 
the power of ten horses for four hours, According to 
the account given, the balloon must have been — led 
at a velocity exceeding twenty miles an hour. e will 
simply calculate on this basis, involving a pressure of 2 lb. 
on the square foot, supposing the surface to be flat and 
the force perpendicular. From this we will make a 
reduction, as the balloon presented an oblique surface to 
the impact of the atmosphere. To give the scheme every 
chance, we will put the pressure as low as 1 lb. per square 
foot of the sectional area of the balloon. But if the 
speed is to be doubled the resistance will be quadrupled, 
making the pressure 4]b. per square foot. Discarding 
the force requisite to raise the balloon, we will simply 
consider the atmospheric resistance in a horizontal line. 
The propelling force derived from an engine of 10-horse 
power is equal to 330,000 Ib. per foot per minute, or 1 Ib. 
at the rate of 330,000ft. in a minute. Twenty miles per 
hour is equal to 1760ft. per minute, which, with 10-horse 
power, allows a total resistance of 187]b. At the 
rate of 1lb. per square foot this gives an area 
of 187 square feet, corresponding to the sectional area of a 
sphere having a diameter of about 15}ft. Captain Renard’s 
balloon is described as elliptical in form. If we take it as 
equivalent to acylinder having a length equal to 60ft. 
on a diameter of 154ft., the length is as great as symmetry 
and safety would permit. This would give a cubical 
content of 11,220ft. The enclosed gas is not likely to 
have a greater buoyancy than one ounce per cubic foot. 
Hence the gas would lift 7001b., from which the weight 
of the envelope must be deducted. Of course, a much 
larger balloon must be intended, with a corresponding 
increase of the sectional area and the atmospheric 
resistance. The speed, also, is to be doubled, raising 
the pressure to 41b. per square foot. Calculate as we 
will, we are at a loss to understand how anything like 
the expected speed can be obtained. Neither can we 
understand the results said to have been achieved three 
years ago. That something may be done in the way 
of propelling and steering a balloon we will admit. The 
steering is distinctly dependent on the propelling power, 
and this has to contend with the resistance of the 
atmosphere to the passage of the balloon, presuming 
that the gas gives sufficient buoyancy in the first 
instance. e balloon must be allowed some amount 
of dead weight, in order for it to be manageable; but 
this need not be much, and we have favoured the 
adventure by not taking this load into account. 

The prospect of navigating a balloon with a useful 
velocity through the air seems very remote. But 
Captain Renard is sanguine, and the fact that he went 


out and came back again on the same line of route is 
certainly enough to make a man think that he can 
do something. His balloon must have possessed some 
inherent velocity, and, therefore, some steering power, in 
order for this to be accomplished. But the state of the 
atmosphere, and the distance traversed in the forty 
minutes, are elements which require to be carefully and 
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correctly estimated. For the present we cannot conceive 
how.a speed of between twenty and thirty miles an hour 
could be imparted to a balloon by machinery suspended 
in a car, or, indeed, attached to the balloon in any way. 
Still less can we conceive how this speed is to be doubled, 
involving, as that does, a fourfold increase of atmospheric 
resistance. Instead of being told that Captain Renard 
is prepared to resist a current of twenty miles an hour, 
we should prefer being told what speed he is prepared to 
attain in a dead calm. This known, we can easily learn 
all the rest. At present the main points are obscure. 
Captain Renard is nevertheless so sure of success that he 
is taking elaborate pains to conceal the exact nature of 
his invention. His machine is being made in separate 
parts, distributed over various establishments in France. 
‘he construction ig to be complete in about a month, 
when'the invention is to be put to a practical test 
without delay. We may hope that some measure 
of success will attend the effort, though our expecta- 
tions are much more moderate than those  attri- 
buted to Captain Renard. If M. Jovis is to be con- 
sidered a competent authority, there is very little hope of 
“ forcing a balloon against the wind.” In his opinion any 
such eg “would probably end in the bursting of the 
balloon.” e may be supposed to know something of 
what Captain Renard has dion, and yet he is described as 
saying that “little or no progress has been made towards 
solving the problem of steering the balloon.” Hence 
M. Jovis prudently relies on a special acquaintance with 
meteorological science, so as to catch the varying currents 
of the atmosphere and gain the requisite pon Jose tm from 
the wind. After all, this only amounts to aerostation. 
The science of aeronautics seems to be, on the whole, still 
somewhere “in the clouds.” 





GOODS AND PASSENGERS ON RAILWAYS. 


We are now at the period in the year when the passenger 
traffic on all the great arterial railways is at its highest, and it 
is interesting to see how greatly the traffic fluctuates and how 
difficult it is to arrange economically for so much and so little 
work. As a general rule, the passenger traffic on railways rises 
and falls in a somewhat opposite manner to that of the other 
classes of traffic. If we take, for instance, the Great Western 
Railway, we shall find in one complete recent year the following 
facts:—In the first week of the year the passenger traffic aver- 
aged £8500 daily. It fell thence until about the end of February, 
when the takings were on the average £7000 daily. From that 
time it rose with a regularity only interrupted by holidays and 
similar causes until a little past the middle of August. At that 
period of the year the daily takings of the Great Western 
Railway from its passenger traffic averaged £15,000, so that they 
were about double the amount of that at the beginning of the 
year. The goods traffic does not show such variations. It fluc- 
tuates between £10,000 daily in August up to about £13,000 in 
the last month of the year. Whilst the passenger traffic is 
rising the goods traffic is falling. It may be that this is partly 
due to the decline in coal receipts; for in the summer and 
early autumn, when the holiday traffic sets in, the coal require- 
ments are usually at their lowest; whilst in the winter, when 
travel is more difficult, the coal requirements are usually heavy. 
Our greatest railway shows the same characteristics. On the 
London and North-Western the takings from ngers vary 
from £8000 daily in the early weeks of the year up to £19,000 
daily about the middle of August; and the goods and mineral 
traffic receipts are usually the least in the early autumn, rising 
as the winter passes on. Local circumstances—the holding of 
great gatherings in different parts of the country—may at 
times affect this diverse rule, but it is none the less general in 
its holding. It furnishes a valuable counterbalance in the 
revenue of the companies, but it still allows the prevalence of what 
are emphatically termed “lean”’ and “fat” half years, Gradually, 
however, there are sources of railway traffic springing up which 
are more constant, though their growth is not quite as rapid as 
could have been desired. The mail traffic is tolerably regularly 
dispersed, and so is the parcel traffic. Though there is a determina- 
tion of parcels to particular periods, yet these periods are in the 
two different halves of the year; and there are other parts of 
revenue which are growing a little larger—the season tickets 
and excursions, which are now widely spread over the bulk of 
the year; but still the passenger traffic as a whole shows the 
great and general fluctuation to which we have referred. It 
should teach the managers of railways to cultivate other sources 
of traffic, so that the two halves of the year may be more uni- 
form in their results. Taking another railway, the total traffic 
receipts vary from rather under £5000 up to as much as 
£11,000 per week, and thus the work is unequal on the staff, and 
the cost of working in the periods necessarily varies. If uni- 
oar could be attained by “levelling up” it would be a 

nefit, 


OPENING OF THE ROATH DOCK, CARDIFF. 


WE briefly noted the opening of this dock last week under 
most favourable circumstances, and now give particulars. The 
Bill was obtained in 1882, and in the same year the contract was 
let to Messrs. T. Nelson and Co., Carlisle, who have carried out the 
undertaking in a most satisfactory manner. The 20th June, 
1883, saw the foundation stone laid by Sir W. T. Lewis ; the 
8th March witnessed the completion by the placing of the last 
coping stone by Mr. McConnochie. Excluding the lock, which 
is stated to be the largest in the world, the area of the dock is 
33 acres, and the length of quay space, including the jetty, 
7520 lineal feet, nearly 1} mile. The lock is 600ft. in length 
between the gates, three in number, constructed by Sir W. G. 
Armstrong and Co. They weigh collectively 900 tons, are 
worked by hydraulic machinery, and are provided with the 
latest improvements, and being on the buoyant principle, are 
moved with the greatest ease. It was evident at the opening 
that the swinging was perfect. The walls of the dock are 
24ft. thick at the bottom, 12ft. 6in. at top, and 50ft. 6in. from 
foundation to coping in height. The height from the coping to 
the cill is 43ft. 6in.; height of water over the cill, 36ft. at high 
water ordinary spring tides, and 26{t. at ordinary neap tides. 
The sluice machinery is by Tannett and Co., of Leeds, who, 
with Sir W. G. Armstrong and Co., have also supplied movable 
hydraulic cranes for iron ore and other imports, A speciality 
very noticeable are the coaling cranes—Lewis and Hunter's 
patent. These are placed on the south side, and are creditable 
to the patentees and to the Leeds firm, Messrs. Tannett and Co., 
which turned them out. The Roath Dock isso constructed as to 
admit of the greatest aid being given to a future trade of 





Cardiff. The old lines are, of course, coal and iron ore ; the new 
ones embrace a prospective import trade. Hence we find 
accommodation for consignments of live stock, a place for 
slaughter-houses and refrigerators, and all the many necessities 
which the new branch may require. On the west side the Walls- 
end Pontoon Company has leased a portion of the dock for a 
graving dock, Tyneside will be represented, and we fully 
expect to see other industries spring up, and there is no reason 
why, with all the dock and railway facilities, a new impetus 
should not be given by this dock to Cardiff prosperity. 


THE RICHMOND MAIN DRAINAGE BOARD. 


Tue Royal Assent was given last week to the Bill confirming 
the provisional order constituting the Richmond Main Drainage 
Board for the purposes of Richmond, Barnes, Mortlake, Kew, 
and Petersham. The Richmond Vestry and the Richmond 
Rural Sanitary Authority can now appoint their representatives 
on the Board, and the Board will then be able to proceed with 
the carrying out of the scheme of Mr. Melliss, C.E., to which 
the Local Government Board have already given their assent. The 
estimated cost of the works is nearly £100,000. The proposal, it 
may be remembered, is to collect the sewage of the five parishes 
upon land on the river-side between Kew and Mortlake, and 
there to treat it by a scheme of chemical precipitation, allowing 
only the purified effluent to escape into the river. <A lock and 
weir at Isleworth is an improvement which all interested in the 
river from Teddington to below Richmond have for many years 
desired, The objection to its construction hitherto has been 
that under the existing drainage system a lock and weir would 
convert the river above, as far as Teddington, into a pool of 
sewage. One objection will, by the adoption of Mr. Melliss’ 
scheme, be removed ; and this incidental advantage of the scheme 
is considered of much importance in the districts affected. 


A YEAR’S MINING BILL, 


One of the ablest and most energetic of her Majesty’s officers 
who have to deal with the collier and his perilous calling is Mr. 
Frank N. Waddell, Chief Inspector of Mines for the Yorkshire 
and Lincolnshire district. In his report for the past year he 
states that in the whole of the mines of Great Britain the 
aggregate number of persons employed in 1886 amounted to 
561,092, of whom 5568 were females above ground. There were 
869 fatal accidents, and the total number of deaths occasioned 
thereby was 1018, being an increase of three in the number of 
fatal accidents, and a diminution of 196 in the number of lives 
lost compared with the totals for the preceding year. The 
minerals wrought in the different districts weighed 170,006,959 
tons, of which 157,518,482 tons were coal, and 8,862,648 tons iron- 
stone, the rest being oil shale, fire-clay, &c., being a total decrease 
of 3,217,001 tons compared with 1885. Coal has decreased by 
1,832,936 tons, and ironstone by 1,245,964 tons; 210,665 tons 
of mineral were wrought for every fatal accident, and 178,391 tons 
for every death, as compared with 214,651 tons and 150,629 tons 
respectively in the preceding year. 


AIR BRAKES IN THE UNITED STATES. 


“ Tr is an ill wind that blows nobody any good,” must be the 
sentiment of the Westinghouse Brake Company, which in conse- 
quence of the recent collisions on the Baltimore and Ohio 
Railway, has now to supply its automatic brakes for all 
trains on this line. The collisions in question were, it seems, 
caused by the failure of the Loughridge non-automatic air- 
brakes, and though this company has now shown its good sense, 
it is an unpleasant reflection that changes of such importance 
only take place after the spilling of blood, and the quantity 
required appears to vary in different countries, and on different 
lines in the same country. We learn that up to June 30th there 
have now been ordered over 141,000 Westinghouse brakes. 
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Die Schiffsmaschinen, ihre Construction, Wirkungsweise, und 
Bedienung. Ein Hand-und Nachschlagebuch fuer Ingenieure, 
Ofiziere der Kriegs-und Handelsmarine, Maschinister, Studi- 
rende, Technischer Hochschulen, Rheder und allen interessenten 
der Dampfschifffahrt. Bearbeitet von CaRL Busey. Kiel: 
verlag von Lipsius and Tischer. 1886. 


Tuis is the second part of a really important specimen of 
German painstaking minuteness and completeness in the 
production of a book. The first part was very favourably 
noticed in Taz Eneineer of 9th May, 1884. The value 
of an engineering book depends upon the degree to which 
it fulfils one or other of a set of entirely utilitarian 
requirements—on the extent to which it supplies informa- 
tion that can be understood and practically employed, 
whether its intended destination be the college or the 
office or works, A book may be only descriptive or it 
may be at the same time suggestive, but we must be 
satisfied if it conveys to others an intelligent account of 
the way in which certain things have been done by prac- 
tical men, although its value is enormously enhanced if it 
at the same time draws the deductions from what has 
been done that will enable others in the future to arrive 
more readily at design and proportions, and produce a 
better result or similar result in a more economical 
manner. A book upon a branch of engineering always 
deals with things that have been initiated and brought to 
a certain stage of development or success. Things are 
almost never originated in books, so we must be satisfied 
if, for the guidance or information of ourselves and those 
to come, a book isa true chronicle, and it the theories 
which the author supplies in connection with it are 
correct. 

Herr Busley’s book is excellent as a careful and complete 
description of almost everything in marine engineering 
machinery and a atus that is worth either illustration 
or description. There is no other book published which 
presents with anything like completeness the machinery 
and apparatus of a ship, the coloured lithograph plates 
being both full, accurate, and very clear; in fact, the book 
is valuable for the lithographs alone, almost all of which 
may be looked upon as working drawings. The descrip- 
tions are clear, though in some cases lengthy. It is 
very evident that the author has made full use of his 
double position as engineer in the Imperial German Navy 
and professor in the Royal Academy at Kiel, for English 
marine engines, boilers, propellers; torpedo boats, engines 
and boilers; the results of trials with English engines, 
vessels, torpede boats, screws, and the British experiments 








with models to ascertain the resistance of ships and the 
efficiency of propellers are all dealt with. 

This second volume deals with the size, practice, and 
strength of the steam cylinders and their various parts 
and connections, the motive parts outside the cylinders ; 
condensers and condensation; air pumps, circulating and 
other pumps, steam jet apparatus, including ejectors, 
injectors, and water raisers, and so on; the miscellaneous 
apparatus of marine engines; the erection or fixing oi 
marine engines, including the size and strength of the 
frames and bed-plates; specifications of engines up to 
4000-horse power, the indicator and indicator diagram, 
the working and management of the marine engine, and 
at great length the screw propeller and screw propulsion ; 
the whole forming an especially well-illustrated book 
worthy of high commendation. 








STEEL-FACED ARMOUR TRIALS IN RUSSIA. 


We have received photograph, of which we give 
copies on p. 198, of a result recently obtained with a St. 
Chamond steel projectile and a steel-faced plate, manu- 
factured on Wilson’s method, at Kolpino, in Russia. The 
trial took place in July last. The plate measured 12ft. 
by 8ft. by 16in. The gun was the Obuchoff 12in. breech- 
loader, 35 calibres long. The projectile was forged 
steel, weighing 7941b. Russian and 714}1b. English. 
The charge was 245 lb. Russian or 220$1b. English. The 
range was 350ft. The shell struck normally with a velo- 
city of 1700ft. This implies a striking energy of 14,320 
foot-tons and a perforation figure of 20°2in. of unbacked 
iron. The plate, being of considerable area, "es orem d 
weighed 274 tons, so that the shock per ton of plate is 
only 522 foot-tons. This, however, does not affect the 
problem in the usual way, because the blow is very near 
the edge. The object was not the testing of the plate, 
but rather the projectile. It may be seen that the 
latter broke up and failed to get through, but fractured 
the plate as shown in the photograph, chiefly towards the 
near edge of the plate. We understand that the makers 
of the projectile were anxious not to fire any more shells 
until they had made some change in the quality. This is 
only an example of what, we think, we must be prepared 
to expect in England. The steel projectiles have been 
greatly improved, and their makers expect to get them 
through our plates as they did in certain individual cases 
of Firminy, Holtzer, and Hadfield’s projectiles, and 
notably in the samples of a lot of Holtzer’s shells, which 
constitute the first regularly passed into the service. We 
do not expect that this success can be repeated often. 
The plates are being now made with harder faces, if not 
backs also; consequently they will stop the projectiles 
much more effectually, though at the expense of increased 
fracture in the plate. The case before us is an example 
of what we have before stated we expected. This is 
likely to be repeated at Shoeburyness. At present we 
do not know how such plates would be regarded at Ports- 
mouth, but we think that the Admiralty will probably 
accept more cracking as a necessity if the new steel shells 
are to be kept out. : 

The shell was cracked all over and broken as shown in 
the illustration above mentioned. The point of it just 
got through the back of the plate. The base stands out a 
considerable distance from the face. The result before us 
ought to keep up the name of steel-faced plates in Russia. 








LIMPSFIELD AND OXTEAD WATERWORKS. 


On Friday, July 29th, the waterworks ot the above com- 
pany, situated at Pain’s-hill, Limpsfield, Surrey, were formally 
opened by the Hon. Mrs. Leveson-Gower, wife of the chairman of 
the company. The company has been formed for the supply of the 
villages of Limpsfield and Oxtead,Surrey, and the adjoining neigh- 
bourhood with water from the celebrated springs at Pain’s-hill, 
Limpsfield, the sole right to use the water having been granted 
by G. Leveson-Gower, Esq., the owner. The district of Limps- 
field and Oxtead, one of the most beautiful parts of Surrey, is 
twenty-one miles from London, and is becoming a residential 
neighbourhood, the joint railways of the London, Brighton and 
South Coast Railway and South-Eastern Railway running 
through it. The water supply of Limpsfield and Oxtead has 
hitherto been obtained from wells, some of which have been 
condemned as unfit for use, while upon the high ground of the 
district the inhabitants have to depend upon rainwater tanks ; 
or failing these, upon water carted from open ponds. In 1885 
Mr. W. Barns Kinsey, M. Inst. C.E., F.G.S., was consulted as to 
the possibility of the springs at Pain’s-hlll, situated 370ft. above 
Ordnance datum, being made available for the supply of the 
high-level portion of the district up to 600ft. above Ordnance 
datum, and whether water-power could be used for pumping to 
the required height. Mr. Kinsey having taken gaugings of the 
springs, and trial borings having been made by Messrs. G. F. 
Baker and Son, contractors, Southwark, reported favourably, and 
a company was formed to carry out his suggestions. Pain’s-hill 
Dell, the site of the company’s works, is a natural hollow at the 
foot of the lower greensand escarpment which has been formed 
by the action of the spring water. At this point the Atherfield 
clay, resting upon the weald clay, has been thrown into a fold or 
ridge due to a local anticlinal, which has caused a dip of the 
lower greensand beds in a direction opposite to that of the 
general down-throw in this locality. Strong springs are conse- 
quently thrown out which had converted Pain’s-hill Dell into a 
swamp, the water flowing away through a deep channel formed 
in the clay bed. The geological formation of the ground is 
peculiar, the junction beds of the lower greensand and Ather- 
field clay forming alternate bands of sand and marl, each having 
a water level peculiar to itself. Taking advantage of these con- 
ditions, a puddle wall was formed across the dell in the form of 
a crescent, the foundations resting on solid clay at a depth of 
27ft.; the ground within the puddle wall was excavated and 
deposited outside to form the embankment, the excavation from 
which the clay had been taken to form the puddle, as well as the 
old water channel at the head of the valley, being filled in with the 
excavated material. The formation of the puddle trench was a 
work of considerable difficulty, owing to a vein of water-bearing 
sand having been met with between the upper and lower clay 
bed. This necessitated constant pumping, but the water from 
the various springs above the level of the top of the bank was 








198 


THE ENGINEER. 


Serr. 2, 1887. 








EFFECT OF A ST. CHAMOND PROJECTILE ON A STEEL-FACED PLATE. 


(For description see page 197.) 




















carried past the excavation in temporary channels, there being a | pumping against a valve fixed within the low-level reservoir, into 


difference of 18ft. in the levels of the highest and lowest spriugs which any surplus water is delivered. The length of water 
within the dell. This enabled two wells to be sunk on the high | mains, 5in., 4in. and 3in. diameter, at present laid is about 64 
ground above the reservoir, in which the water stands 15ft. higher | miles of cast iron }in., yyin., and Zin. thickness, and coated with 
than in the reservoir itself. The wells are disc! by means of Dr. Angus Smith’s composition. Eighty per cent. of the joints 
4in. cast iron syphons, arranged so as to be self-charging. These | are turned and bored, the unbored portion of the socket being 
are connected to the suction main leading to the pumping-engines, | filled in with Portland cement. A large area can yet be supplied 
and by means of bye pass-valvescan either or both deliverto pumps by gravitation only. Where lead joints are made no yarn has 
or reservoir. The water of the various springs below the level or | been used, the joint being first caulked with drawn lead wire 
the wells is conducted into the reservoir below the water-line, and | and afterwards run and caulked. The mains have been tested 
is stored to give power for working the pumping-machinery. | to a pressure of 150 lb. per square inch, and the pumping mains 

During the time the pumps are working the water of one well | to 220 lb. per square inch in the open trench as the work pro- 
is sufficient to supply them; the syphon of the second well | ceeded. The working pressure upon the mains varies according 
therefore discharges into the power reservoir, and when the | to locality from 140 Ib. to 50 1b. per square inch. The works 
pumps are shut off both wells are so available. The necessary | have had the advantage of Mr. Kinsey being a resident of 
working pressure is obtained by placing the pumping machinery | Oxtead, and his consequent personal supervision,in which he has 
at a distance of 900ft. from the power reservoir, there being a | been assisted by Messrs. John T. Sample and G. Van Notten 
fall of 65ft. in that distance. The driving water is conveyed | Pole, Studts. M. Inst. C.E., as clerks of works. Each line of 
from the power reservoir in a 6in. cast iron pipe, which passes | main is provided with a district meter, a rvyalty being payable 


through the embankment above a Qin. cast iron wash-out pipe 
with stand-pipe overflow within the reservoir, and are sur- 


rounded with cement concrete. The valves from the power and | 


wash-out pipes are worked from a bridge in the usual manner. 
The suction pipe to the pumps is laid beneath the footpath on 
either side of the power reservoir, and after leaving the embank- 
ment is laid in the same trench as the power pipe, and has an 
available head of 70ft. above the pumps. The power reservoir 
contains 400,000 gallons, and the wells are capable of yielding 
about 120,000 gallons per day. The pumping machinery has 
been specially designed for these works, and was manufactured 
at New York, U.S.A., by the Worthington Pumping Engine 
Company, of New York and Queen Victoria-street, London, 
and is the first water motor of that company’s manufac- 
ture erected in England, although their steam pumps are well 
known here, and several waterworks in the United States are 
supplied by their water motors. In these works two motors 
are used, one for high level and the other for low level duty, 
space being left in the engine-house for duplicate sets. The 
duty required is 45,000 gallons per day to be delivered 220ft. 
and 320ft. above the pumping station. The high-level motor 
has two motor pistons, each 5in. diameter by Yin. stroke, with 
two pumps each 2}in. diameter and Qin. stroke, with an average 
piston speed of 20ft. per minute. The low-level motor has two 
motor pistons, each Qin. diameter by Qin. stroke, with two 
pumps each 4in. diameter by Qin. stroke, and having an 
average speed of 22ft. per minute. The motors are arranged 
side by side, and are in appearance similar to a horizontal steam 
pump. The power pipe enters at the centre of the engine-room, 
and delivers right and left to each motor. The suction pipe is 
brought in above the power pipe, and similarly delivers right 
and left to the pumps. The pumps deliver into a 4in. cast iron 
main for the low level and 3in. main for the high level, a bye- 
pass being arranged so that either or both can deliver into 
either main. Owing to the special arrangements of the valve 
motion, there is an entire absence of shock, noise, or vibration. 
The water used for driving is about four times the quantity 
lifted, thus comparing favourably with the hydraulic ram, while 
the slight attention required is a valuable feature. Pressure 
gauges are arranged upon the pumping mains, so that the 
attendant can at once tell what portion of the district is being 
supplied, and the motors automatically govern themselves 
according to the duty required of them. They have been run as 
a test for 120 hours without attention or inspection, doing con- 
tinuous and regular duty during the period. The low level 
main delivers the water into a storage reservoir containing 
27,000 gallons. The reservoir is excavated in the ground at the 
top of the hill above the pumping station. It is 27ft. 6in 


| to Mr. Gower upon the quantity of water consumed. Messrs. 
|G. F. Baker and Sons, Southwark-bridge-road, London, are 
contractors for the entire works. Messrs. Stone and Co., 
Deptford, supplied the valves and fittings, and Messrs. J. Tylor 
| and Sons, Newgate-street, London, the meters. The cost of the 
works has been about £5000. As an illustration of an economica! 
and effective arrangement for the supply of small districts from 
their own watershed, these works are interesting, and show how 
readily the springs which in many localities are wasted may be 
made a source of power and a benefit to the inhabitants, 








COMPOUND VERTICAL ENGINES, INDIAN 
STATE RAILWAYS. 


THE engravings on page 194 illustrate a vertical compound 
engine for which tenders were recently invited for the Indian 
State Railways. The engines are to have cylinders 10in. and 
16in. diameter, and 24in. stroke, the revolutions to be 90, the 
steam pressure 90, and is to be tested and indicated up to 50 
indicated horse-power. We shall in future impressions publish 
detail drawings of this engine fully dimensioned, which will, we 
think, be found useful and instructive by our student readers. 








DESCRIPTION OF THE NEW TAY VIADUCT:1 
By Mr. Fietcuer F. 8. Kesey, M. Inst. C.E. 
Site.—The new viaduct across the Tay near Dundee, which has 
once more established direct railway communication between the 
counties of Fife and Forfar after an interval of nearly eight years, 
is situated throughout the extent of thestraight portion, which forms 
four-fifths of its total length, at a distance of 60ft. centre to centre 
from the old structure. At the north end of the straight a curve of 21 
chains radius gradually reduces the distance between them until they 
join in a common centre line at the point where they cross the espla- 
nade at Dundee. Unlike the old viaduct, the new one carries a double 
line of railway, and consequently gains enormously in stability 
from the greatly increased width of the piers. 
‘ ~~ chief dimensions of the new work are as 
‘ollows :— 


South end of Wormit arching to high girders .. 8585ft. 
High Pe ene ere erre 8156ft. 
North end of high girders to north end of viaduct .. 8786ft. 


Total length = 28ft. short of 2 miles = 10,527ft. 
ft. 





diameter by 8ft. deep, constructed of 9in. brickwork in t 
with 9in. concrete backing, and is covered by three 4$in. brick 
arches springing from wrought iron girders supported by two 
cast iron columns. The arches are covered with concrete and 
finished with 18in. of earth. The service pipe is arranged so 
that the pumps can deliver into the mains independent of the 
reservoir. As the high level reservoir is not yet constructed, the 
district above the 500ft. contour is supplied by continuous 


: in, 
Width between para; 3 os 25 6 
Maximum with of piers at base.. 55 0 
Minimum om = - oo -- 8.86 
Maximum headway above high water .. .. « 77 0 
a song height of rails above high water . - 8 0 

i ot a a ade okt wennes- «see 
Maximum height of piers from foundations totop .. .. 141 6 


There are in all eighty-six spans, five of which consist of brick 
arches and the remainder of girder work. Of the brick arches, 
four of 50ft. span are situated at the southern end of the viaduct, 
and one of 254ft. at the northern end. 

Piers.—Seventy-three of these have cylinder bases and may be 


1 Paper read before the Institution of Mechanical Engineers, Edinburgh. 








divided into two groups thus :—Group 1, comprising forty-nine con- 
structed with wrought iron cylinder bases; Group 2, comprising 
twenty-four constructed with cast iron cylinder bases. The former 
are in the straight and the latter in the curved portion of the 
viaduct. ; 

Cylinders.—The portion of the pier below low water consists of 
two of these cylinders, which, in the case of the piers for 
the thirteen large spans in the centre of the river, are placed ata 
distance from each other of 32ft., and in the rest of the piers 26ft., 
centre to centre. Except in the case of those for piers Nos. 5-14, 
the cylinders are all splayed at the base, and have a base diameter 
varying from 10ft. up to 23ft. The 10ft. cylinders which form the 
bases of twenty-four of the piers in the curve are of cast iron, all 
above this size being of wrought iron, and made of such a lengtn 
that when sunk to the required depths the tops might project 
slightly above low-water level, They are all lined with brickwork 
filled in with concrete. 

Blue-brick shafts and connecting-piece.—From low-water up to 
high-water level the piers in Group 1 consist of two circular blue- 
brick shafts of 12in. less diameter than the cylinders. They 
are filled in with concrete and joined together at high-water 
level by means of a strong connecting-piece, which also consists of 
blue brickwork filled in with concrete, the portion between the 
shafts resting on cast iron girders. In the cast iron cylinder piers 
—Group 2—the cylinders are continued up to the connecting piece, 
and cast iron ents of cylinders and plates take the place of the 
blue brickwork in the connecting-piece itself. ; 

Base of "pier superstructure.—On the top of the brickwork, 
and forming part of the connection, a wrought iron framework 
made chiefly of channel irons is placed, and spounely altel to 
the shafts below by means of sixteen holding-down bolts of 2hin. 
diameter and 20ft. length, which are embedded in the masonry. 
This framework forms the base for the upper portion or super- 
structure of pier, which is rivetted to it. 

Superstructure of piers. —In the case of piers Nos. 5-64, thesuperstruc- 
ture consists of two wrought iron octagonal shafts, as shown in the en- 
graving joined together near the top in the form of anarch; and is 
composed of plates connected at the angles by means of two splayed 
channel irons on the outside, and an obtuse angle iron on the in- 
side. Outside and inside T-irons cover the other vertical joints, 
and serve to stiffen the structure, which is furthered strengthened 
by means of bracings and horizontal diaphragms placed at intervals 
inside the shafts. Short cross girders near the top support the 
cast iron bed-plates for the main girders. The height of these 
pier superstructures varies from 20ft. to 68ft. In piers Nos. 65-77 
the superstructure and connecting piece are combined, on account 
of the reduced height of the piers, and assume the form of a 
tapered box, stiffened with ch Ils and tees in the same way as 
the rest of the piers. ’ 

Cylinder sinking.—In sinking the cylinders down to their several 
depths below the bed of the river, pontoons specially designed 
for the purpose were used. ey were construc with two 
apertures in them, of sufficient size to admit of the pair of cylinders 
passing through them at their proper distance from each other ; 
and were also provided with four cylindrical legs capable of being 
lowered down to the bed of the river or lifted off it by hydraulic 
power. During the greater part of the time that cylinder sinking 
was going on four of these Fay were employed, the dimen- 
sions of the largest being 80ft. x 67ft. x 7ft. deep. The work of 
cylinder sinking was carried out as follows:—A pontoon having 
been floated into position and its four legs lowered down to the 
bed of the river, the two cylinders for the pier were suspended in 
the apertures; and after having been lined with brickwork were 
— lowered down to the bed of the river by means of 

ydraulic jacks, The excavation for the cylinders was then pro- 
ceeded with by means of a subaqueous digger worked by a crane 
on the pontoon. Owing to the nature of the strata through which 
the cylinders passed, it was necessary to weight them in order to 
force them down as the excavation proceeded; in some cases as 
much as 400 tons were placed upon the cylinder for this purpose. 
Where silty sand was met with, the use of a centrifugal pump was 
found to fs of great assistance; the continual pumping of the 
water from inside the cylinder caused the sand beneath the cutting 
edge to be scoured towards the centre of the cylinder, where it 
could be more readily got at by the digger. When sunk to their 
required depths, the cylinders were filled with concrete; and the 
pontoon was then floated away to the next pier. 

ex of foundations.—The depths of the foundations vary from 
6ft. to 38}ft. below the river as the ave’ for the pair of 
cylinders. The shallowest foundations are at piers 7 and 8, where 
the cylinders rest on red sandstone; and the wr? at pier 20, 
which is founded on sandy clay. Thirty-three of the piers, in- 
cluding those for the thirteen large spans, rest on sand foundations, 
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nd the average depth to which these cylinders are sunk below 

he river bed is 26 kte. The work of sinking the seventy-three 
yairs of cylinders occupied nearly three years a-half, having 
Seon — on February Ist, 1883, and completed on July 
20th, 1886. 

Testing of foundations, —All the foundations of the cylinder piers 
have been meas to a weight 33 per cent. heavier than that 
which they will be required to carry. The test load, consisting of 
iron blocks weighing half a ton each, was applied at the level of 
the tops of the cylinders before building the blue-brick shafts upon 
them. The | on the pair of cylinders varied from 608 up to 
2438 tons, Under the gross weight of the test load and the 
cylinders themselves, the minimum pressure per square foot on 
the foundations was 3°80 tons, and the maximum 6°80 tons. The 
subsidence of the cylinders in the latter case was only l}in. The 
labour in carrying out these testing operations was very consider- 
able, involving as it did the shifting of about 180, tons of 
weights. 

(irders.—Including the wrought iron arches near the north end, 
there are eighty-one girder spans. The popes | are the lengths 


of the girders, taking them in the order in which they are placed 
in the viaduct from south to north :— 
No. of spans. Le of ers, 
South end 1 of “en 
10 2 129ft. continuous in sets of 4 and 2 
13 ra 145ft. Fe = 8 
(5 i 245ft. 
High girders, | } ” a 
spans) parte, 
” see 
es Ms 245ft. 
1 oe 162ft. 
ll pa 129ft. continuov sets of 4 or 3 
24 ” 7ift. 
1 id 56ft. 
2 9 85ft. wrought iron arches 
4 mn 66ft. continuous over the 4 spans 
North end 1 * 108ft. high girder 


From piers 4 to 28, 41 to 78, and 80 to 84, each span consists of 
four lattice girders with top and bottom members parallel, the 
roadway being carried on the upper bers. The outside girders, 
excepting for six of the spans, are those which carried the roadway 
in the old viaduct. From piers 28 to 41 and 84 to 85, where addi- 
tional headway is required, two girders only are used in each span, 





having curved top members, and the roadway is carried on the 
lower members, 
Trausferring girders from old to new viaduct,—In the four-girder 


spans the first operation, after completing the piers, was to 
rancher the abies from the old to the a viaduct.’ This was 
effected by means of two large pontoons, 80ft. by 274ft. 
by 84ft. deep, securely attached to each other at a distance of 20ft. 
apart by means of connecting — Each pontoon was pro- 
vided with two wrought iron columns, the upper parts of which 
were telescopic and capable of being raised or lowered about 13ft. 
by means of hydraulic rams attached to the fixed portion of the 
columns. These two adjustable parts were connected together at 
the top by a cross girder, upon which the girders of the old 
viaduct rested while in the act of being transferred to the new one. 
The operation of transferring them was carried out in the follow- 
ing manner :—About the time of low water the pontoons were 
placed immediately beneath the pair of girders to be transferred ; 
and the telescopic portions of the columns having been adjusted 
to the requi height, the pontoons gradually rose with the 
tide, and lifted the two girders, with their cross bracing and road- 
way above, clear of the piers. The pontoons with their load were 
then floated in between the new piers, upon which the girders 
were let down by lowering the columns. In this position, and 
with rails laid along the top booms, the old girders formed a road- 
way, upon which the new girders, slung between two travellers, were 
run out, and were then lowered down between them on to the tops 
ofthe piers, All four girders were then opened out to their respec- 
tive positions in width on the piers, and the cross bracing and 
decking above were proceeded with. 

Floating out the high girders.—The work of floating out the 
girders for the thirteen large spans near the centre of the river, and 
of lifting them to the tops of the piers, was still more interesting. 
All these girders, with their deck-plating and top cross bracing, 
thus forming completed spans, were erected and rivetted on a jetty 
constructed for the pu on the south side of the river, Fig. 1. 
The jetty was of sufficient size to allow of two of these complete 
spans being constructed simultaneously and side by side, and was 
provided with two openings or docks extending across it, at right 
angles to the direction in which the girders were built. Upon the 
completion of a span, the piers for which it was intended having also 
been finished up to the level of the top of the blue-brick connections, 
the same pontoons which had been used in transferring the old 
girders, as just described, were again made use of, but stripped of 
their columns and connecting-piece, and thus made independent of 
each other. These pontoons having been floated into the docks at 
low water, and placed in position immediately beneath the girders 
about to be floated out, rose with the tide, and lifted the girders 
clear of the blocks upon which they had been built. They were then 
towed out on the east or lower side of the viaduct by four steam- 
tugs; and when opposite to and parallel with the position they were 
to occupy, were allowed to drift slowly up with the flowing tide 
until the centre line of the decking was exactly in the centre line 
of the viaduct. In this position the ends of the girders were made 
fast to the piers, and were allowed to take their bearings with the 
fall of the tide. 

Lifting the high girders.—The girders having been placed on the 
piers at this level, the next proceeding was to erect round and over 
their end posts the wrought iron pier superstructures, in which 
the plates that would interfere with the lifting operations were 
only temporarily bolted in their places, so that they might be 
removed when necessary. For erecting these superstructures, a 
crane of sufficient height to command the whole work was fixed on 
the decking between the ae As soon as the erection of the 
superstructures was completed, the next operation was to construct 
inside each of the four shafts a temporary col m posed of 
steel angles (8 x 44 x Jin.) braced together, the four columns 
being of sufficient strength to carry the whole weight of the span, 
about 520 tons, The raising of the girders up these columns was 
performed by means of four 134in. hydraulic rams, attached to 
the columns, and placed one under each of the end posts of the 
scrape and as the whole span gradually rose in _ lifts, the 

olted plates in the pier superstructure immediately above the 
girder end were removed, to allow of their ing up the shafts, 
while those below were at the same time el ome and riveted up. 
On arriving at their full height, the riveting of the piers having 
also been completed the ends of the girders were transferred from 
the lifting columns to the piers themselves, and the lifting columns 
were taken down and removed. The raising of the thirteen large 
spans occupied nine months, or an average of three weeks per 





Decking. —The dee’sing or flooring is of the ridge and trough type. 
In the case of the high girders, where there are only two girders to 
the span, it is constructed with plates and channels; the troughs are 
16in. deep and 30in. from centre to centre. In the rest of the via- 
duct, where the decking has the support of four girders, the depth 
is reduced to 8in., and the troughs are formed of corrugated plates, 
shaped in a hydraulic press and connected on the ridges by cover 

rips. The whole decking is of steel, and forms a continuous 
foming from end to end of the viaduct, excepting at the expansion 
joints, 

Expansion.—The allowance for expansion is divided over thirty- 
two different places in the whole con. the sum of the calcu- 
lated allowances amounting to 3ft. Sin. As a matter of fact, 
however, the spaces provided admit of a much greater variation 
than this. Where provision is made for expansion, the girder ends 

est upon rockers, 

Parapets.—The parapets or wind screens are of lattice work, 


made of 3 x 5,/,in. bars, with standards about every 16ft., and 
finished off at the top with an oak coping. The effect they have in 
breaking up the force of the wind and thereby protecting the road- 
way is very remarkable, 

ermanent way.—The permanent way is laid with cross sleepers, 
which are bedded in ballast in the troughs of the flooring ; and 
is provided with special expansion joints placed over those piers 
are the girders rest upon rocker bearings, The gradients are as 

‘ollows :— 


From south end to commencement of high girders 

Oo, «2 pore ea 
From pier 28 to pier 32 .. . Level. 
From pier 32 to north end ee) is 1 in 114 falling. 


Materials.—The various materials used in the construction were 
subjected to frequent testing throughout the work. In the case of 
the wrought iron, the test was that it should withstand a tensile 
strain of 22 tons per square inch with an extension of 6} per cent. 


The following are the amounts of material used 





Wrought iron in girders and piers .. 19,837 tons 
Steelin flooring .. .. .. .. os 3,540 ,, 
Ws de i Lees “ 2,470 ,, 
25,347 ,, 
Concrete (cement) .. . 87,000 cub. yds. 
Brickwork... .. 25,700 


Wind pressure.—The calculations for wind pressure are based on 
a pressure of 561b. per square foot; and in estimating the area 


SECTION OF PIER. 


exposed to the wind, the bevelled ends of the piers are considered 
as flat surfaces, the wind screen as a solid surface, and 50 per cent. 
is added to the area of the outside girders. Until this pressure is 
brought to bear on the structure, the holding-down bolts in the 
base of the pier superstructure do not come into play. 

Testing of Viaduct.—The viaduct has recently been subjected to 
very severe tests by the Board of Trade inspectors, the result being 
highly satisfactory. The tests were made with sixteen heavy loco- 
motives, the aggregate weight of which amounted to 955 tons. The 
maximum deflection of the high girders was 1gin., when the span 
pee loaded with engines close together on both roads from vie to 
end. 

Time occupied in construction.—The construction of the viaduct 
was commenced on June 22nd, 1882, and it was opened for passen- 
ger traffic on 20th June in the present year, the work having thus 
occupied exactly five years. The engineers for the work were 
Messrs. W. H. Barlow and Son, Westminster ; and the contractors 
Messrs. Arrol and Co., Glasgow; the author being resident 
engineer. 








STATISTICS OF THE PRopucTION oF Pia Iron, — The statistical 
report of the British Iron Trade Association has just been issued. 
The result may be thus summarised :—The stock of pig iron— 
makers’ stocks in Scotland not included, being unknown—on 
December 31st, 1886, was aerate tons; the production of pig 


iron during the first half of 1887, was 3,668,115 tons; total, 6,159, 
tons, uct stock at June 30th, 1887, 2,238,670 tons ; total con- 


sumption of pig iron to June 30th, 1887, 3,920,951 tons; against a 





consumption to June 30th, 1886, of 3,338,443 tons; increase of 
consumption, 582,508 tons. 








THE BRITISH ASSOCIATION. 


SIR H. ROSCOE’S ADDRESS. 


THE fifty-seventh annual meeting of the British Association was 
—- on Wednesday evening at Manchester by an address from 
the president, Sir H. E. Roscoe, M.P, This was delivered in the 
Free Trade Hall. The chair was occupied by Professor William- 
son, who was supported by the Bishop of Manchester, Sir F. 
Bramwell, Professor Gamgee, Professor Milnes Marshall, Professor 
Wilkins, Professor Boyd Dawkins, Professor Ward, and many 
other distinguished men. A telegram was read from the retiring 
president, Sir Wm. Dawson, of Montreal, congratulating the 
Association and Manchester on this year’s meeting. The new 
president, Sir H. Roscoe, having been introduced to the audience, 
was heartily applauded. 

The President; in his inaugural address, said Manchester, dis- 
tinguished as the birthplace of two of the test discoveries of 
modern science, welcomed the visit of the British Association for 
the third time. Those discoveries were the atomic theory of which 
John Dalton was the author, and the most far-reaching scientific 
principle of modern times—namely, that of the conservation of 
energy, which was given to the world about the year 1842 by Dr. 
Joule. While the place suggested these reminders, the time, the 
year of the Queen’s Jubilee, excited a feeling of thankfulness that 
they had lived in an age which had witnessed an advance in 
our knowledge of nature and a coi uent improvement in 
the physical, moral, and intellectual well-being of the people 
hitherto unknown.. A sketch of that progress in the science 
of chemistry alone would be the subject of his address, 
The initial. point was the views of Dalton and his contem- 
poraries compared with the ideas which now prevail ; and he— 
the President ined this comparison by the light which the 
research of the last fifty years had thrown on the subject of the 
Daltonian atoms, in the threefold aspect of their size, indivisibility 
and mutual ar and their motions, As to the size of the 
atom, Loschmidt, of Vienna, had come to the conclusion that the 
diameter of an atom of oxygen or nitrogen was the ten-millionth 
part of acentimetre. With the highest known magnifying power 
we could distinguish the forty-thousandth part of a centimetre. 
If, now, we imagined a cubic box each of whose sides had this 
length, such a box, when filled with air, would contain from 
sixty to a hundred millions of atoms of oxygen and nitrogen. As 
to the indivisibility of the atom, the space of fifty years had com- 
pletely changed the face of the inquiry. Not only had the number 
of distinct, well-established elementary bodies increased from fifty- 
three in 1837 to seventy in 1887, but the properties of these ele- 
ments had been studied, and were now known with a degree of pre- 
cision then undreamt of. Had the atoms of our present elements 
been made to yield? To this a negative answer must undoubtedly 
be given, for even the highest of terrestrial temperatures, that of 
the electric spark, had failed to shake any one of these atoms in 
two. This was shown by the results with which spectrum analysis 
had enriched our knowledge. ‘Terrestrial analysis had failed to 
furnish favourable evidence; and, turning to the chemistry of the 
stars, the spectra of the white, which were presumably the hottest 
stars, furnished no direct evidence that a decomposition of any 
terrestrial atom had taken place; indeed, we learned that 
the hydrogen atom, as we know it here, can endure un- 
seathed the inconceivably fierce temperature of stars pre- 
sumably many times more fervent than our sun, as Sirius and 
Vega. It was therefore no matter for surprise if the earth- 
bound chemist should for the present continue to regard 
the elements as the unalterable foundation stones upon 
which his science is based. Passing to the consideration of 
atoms in motion, whilst Dalton and Graham indicated that they 
were in a continual state of motion, we were indebted to Joule for 
the first accurate determination of the rate of that motion. 
Clerk-Maxwell had calculated that a hydrogen molecule, moving at 
the rate of seventy miles per minute, must, in one second of time, 





knock agaifst others no fewer than eighteen thousand million 
times. is led to the reflection that in Nature there is no such 
thing as t or small, and that the structure of the smallest 


particle, invisible even to our most searching vision, may be as 
complicated as that of any one of the heavenly bodies which circle 
round our sun. How did this wonderful atomic motion affect their 
chemistry? Lavoisier left unexplained the dynamics of combustion; 
but in 1843, before the Chemical Section of the Association Meeting 
at Cork, Dr. Joule announced the discovery which was to 
revolutionise modern science, namely, the determination of the 
mechanical equivalent of heat. Every change in the arrangement 
of the particles he found was accompanied by a definite evolution 
or an absorption of heat. Heat was evolved by the clashing of 
the atoms, and this amount was fixed and definite. Thus to Joule 
we owe the foundation of chemical dynamics, and the basis of 
thermal chemistry. It was upon a knowledge of the mode. of 
arrangement of atoms, and on a recognition of their distinctive 
properties, that the superstructure of modern organic chemist 

rested. We now assumed on good grounds that the atom of eac' 

element possessed distinct capabilities of combination. The know- 
ledge of the mode in which the atoms in the molecule are arranged 
had given to organic chemistry an impetus which had overcome 
many experimental obstacles, and organic chemistry had now become 
synthetic. Liebig and Wéhler in 1837 foresaw the artificial pro- 
duction in the laboratories of all organic substances so far as they 
did not constitute a living organism; and after fifty years their 
prophecy had been fulfilled, for at the present time we could pre 
pare an artificial sweetening principle, an artificial alkaloid, and 
salacine. We know now that the same laws regulate the forma- 
tion of chemical compounds in both animate and inanimate nature, 
and the chemist only asked for a knowledge of the constitution of 
any definite chemical compounds found in the organic world in 
order to be able to promise to prepare it artificially. Seventeen 
years elapsed between Wohler’s discovery of the artificial produc- 
tion of urea and the next real synthesis, which was accomplished 
by Kolbe, when in 1845 he prepared acetic acid from its elements. 
Since then a splendid harvest of results had been gathered in by 
chemists of all nations. In 1834 Dumas made known the law of 
substitution, and showed that an exchange could take place between 
the constituent atoms in a molecule, and upon this law depended in 
great measure the astounding progress made in the wide field 
of organic synthesis. Perhaps the most remarkable result had been 
the production of an artificial sweetening agent, termed saccharin 
250 times sweeter than sugar, prepared by a complicated series of 
reactions from coal tar. These discoveries were not only of scientific 
interest, for they had given rise to the industry of coal tar colours, 
founded by our countryman Perkin, the value of which was 
measured - millions sterling annually. Another interesting 
application of synthetic chemistry to the needs of everyday life was 
the discovery of a series of valuable febrifuges, of which antipyrin 
might be named as the most useful. An ay geen aspect in con- 
nection with the study of these bodies was the physiological value 
which had been found to attach to the introduction of certain 
organic radicals, so that an indication was given of the possibility 
of preparing a compound which will possess certain desired physio- 
pak gree devon or even to foretell the kind of action which 
such bodies may exert on the animal economy. But now 
the question might well be put, was any limit set to this synthetic 
power of the chemist? Although the danger of dogmatising as to 
the progress of science had already been shown in too many in- 
stances, yet one could not help feeling that the barrier between 
the organised and unorganised worlds was one which the chemist 
at present saw no chance of breaking down. ‘True, there were 
those who professed to foresee that the day would arrive when the 
chemist, by a succession of constructive efforts, might pass beyond 
albumen, and gather the elements of lifeless mutisr into a living 
structure. Whatever might be said regarding this from other 
standpoints, the chemist could only say that at present no such 
problem lay within his province. prem gee) with which the 
simplest manifestations of life are associated, was net a com) ound, 
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but a structure built up of compounds, The chemist might 
successfully synthesise any of its component molecules, but he 
had no more reason to look forward to the synthetic pro- 
duction of the structure than to imagine that the synthesis of 
gallic acid led to the artificial production of gall-nuts. Although 
there was thus no prospect of effecting a synthesis of organised 
material, yet the progress made in our knowledge of the chemistry 
of life during the last fifty years had been very great, so much so 
indeed that the sciences of —— and of pathological 
chemistry might be said to have entirely arisen within that 
period. He would now briefly trace a few of the more important 
steps which had marked the recent study of the relations between 
the vital phenomena and those of ‘the inorganic world. No 
portion of the science of chemistry was of greater interest or of 
greater complexity than that which, bearing on the vital functions 
both of plants and of animals, endeavoured to unravel the 
tangled skein of the chemistry of life, and to explain the 
principles according to which our bodies live, and move, 
and have their being. If therefore in the less compli- 
cated problems with which other portions of our science have 
to deal, we found ourselves often far from possessing satisfactory 
solutions, we could not be surprised to learn that with regard to 
the chemistry of the living y—whether vegetable or animal—in 
health or disease, we were still farther from a complete knowledge 
of phenomena, even those of fundamental importance. Liebi 
asked if we could distinguish, on the one hand, between the kin’ 
of food which goes to create warmth, and, on the other, that by 
the oxidation of which the motions and mechanical energy of the 
body are kept up. He thought he was able to do this, and he 
divided food into two categories—the starchy or carbo-hydrate food 
was that, said he, which by its combustion provided the warmth neces- 
sary for the existence and life of the body. The albuminous or nitro- 
genous constituentsof our food, the flesh meat, the gluten, the casein 
out of which our muscles are built up, were not available for the pur- 
pose of creating warmth, but it was by the waste of those muscles that 
the mechanical energy, the activity, the motions of the animal are 
supplied. Soon after the promulgation of these views, J. R. Mayer 
warmly attacked them, throwing out the hypothesis that all mus- 
cular action is due to the combustion of food, and not to the 
destruction of muscle. What did modern research say to this 
question? Could it be brought to the crucial test of experiment ? 
It could ; but how? In the first place, we could ascertain the 
work done by a man or any other animal; we could measure this 
work in terms of our mechanical standard, in kilogramme-metres 
or foot-pounds. We could next determine what was the 
destruction of nitrogenous tissue at rest and under exercise 
by the amount of nitrogenous material thrown off by the 
body. And here we must remember that these tissues were 
never completely burned, so that free ni m was never 
eliminated. If now we knew the heat value of the burned muscle, 
it was easy to convert this into its mechanical equivalent, and thus 
measure the energy generated. What was the result? Was the 
weight of muscle destroyed by ascending the Faulhorn or by work- 
ing on the treadmill sufficient to produce on combustion heat 
enough when transformed into mechanical exercise to lift the body 
up to the summit of the Faulhorn or to do the work on the tread- 
mill? Careful experiment had shown that this was so far from 
being the case that the actual energy developed was twice as great 
as that which could possibly be produced by the oxidation of the 
nitrogenous constituents eliminated from the body during twenty- 
four hours. That was to say, taking the amount of nitrogenous 
substance cast off from the body, not only whilst the work was being 
done, but during twenty-four hours, the mechanical effect capable of 
being produced by the muscular tissue from which this cast-off mate- 
rial was derived would only raise the body half-way up the Faulhorn, 
or enable the prisoner to work half his time on the treadmill. Hence 
it was clear that Liebig’s proposition was not true. The nitro- 
genous constituents of the food did doubtless go to repair the 
waste of muscle, which, like every other portion of the body. 
needed renewal, whilst the function of the non-nitrogenous food 
was not only to supply the animal heat, but also to furnish, by its 
oxidation, the muscular energy of the body. We thus came 
to the conclusion that it was the potential energy of the 
food which furnished the actual energy of the body, expressed 
in terms either of heat or of mechanical work. But there was one 
other factor which came into play in this question of mechanical 
energy, and must be taken into account; and this factor we were 
as yet unable to estimate in our usual terms. It concerned the 
action of the mind on the body, and although incapable 
of exact expression, exerted none the less an important 
influence on the physics and chemistry of the body, so that a 
connection undoubtedly existed between intellectual activity or 
mental work and bodily nutrition. What was the expenditure of 
mechanical energy which accompanied mental effort was a ques- 
tion which science was probably far from answering ; but that the 
body experienced exhaustion as the result of mental activity was 
a well recognised fact. The phenomena of vegetation, no less than 
those of the animal world, had, however, during the last fifty years 
been placed by the chemist on an entirely new basis. Liebig, in 
1860, asserted that the whole of the carbon of vegetation 
was obtained from the atmospheric carbonic acid, which, though 
only present in the small relative proportion of four parts in 
10,000 of air, was contained in such absolutely large quantity 
that if all the vegetation on the earth’s surface were burned 
the proportion of carbonic acid which would thus be thrown 
into the air would not be sufficient to double the present 
amount. That this conclusion was correct needed experimental 
roof, but such proof could only be given by long-continued and 
borious experiment. It was to our English agricultural chemists, 
Lawes and Gilbert, that we owed the plete experimental proof 
required, and this experiment was long and toons, for it had 
taken forty-four years to give a definite reply. At Rothamsted 
a plot was set apart for the growth of wheat. For forty-four suc- 
cessive years that field had grown wheat without the addition of 
any carbonised manure, so that the only possible source from which 
the plant could obtain the carbon for its growth was the atmo- 
spheric carbonic acid. The quantity of carbon which on an 
average was removed in the form of wheat and straw from a plot 
manured only with mineral matter was 1000 lb., whilst on another 
plot, for which a nitrogenous manure was employed, 1500 lb. 
more carbon was annually removed ; or 2500lb. of carbon were 
removed by this crop annually without the addition of any carbona- 
ceous manure. So that Liebig’s Power had received a complete 
experimental verification. Touching us as human beings even still 
more closely than the foregoing, was the influence which chemistry 
had exerted on the science of pathology, and in no direction had 
greater progress been made than in the study of micro-organisms 
in relation to health and disease. In the complicated chemical 
changes to which we gave the names of fermentation and putre- 
faction, Pasteur had established the fundamental principle that 
these processes were inseparately connected with the life of certain 
low forms of organisms. Thus was founded the science of bacterio- 
logy, which in Lister’s hands had yielded such splendid results in 
the treatment of surgical cases; and, in those of Klebs, Koch, and 
others, had been the means of detecting the cause of many diseases 
both in man and animals; the latest and not the least important of 
which was the remarkable series of successful researches by Pasteur 
into the nature and mode of cure of that most dreadful of maladies, 
hydrophobia. The value of his discovery was greater than 
could be estimated by its present utility, for it showed -that 
it might be possible to avert other diseases besides hydrophobia by 
the adoption of a somewhat similar method of investigation and of 
treatment. Here it might seem as if we had outstepped the 
boundaries of chemistry, and had to do with phenomena purely 
vital. But recent research indicated that this was not the case, 
and pointed to the conclusion that the microscopist must again give 
way to the chemist, and that it was by chemical rather than 
biological investigation that the causes of diseases would be dis- 
covered; and the power of removing them ‘obtained. For we 
learned that the symptoms of infective diseases were no more due 
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to the microbes which constituted the infection than al 
intoxication was produced by the yeast cell ; but that these sym 
toms were due to the presence of definite chemical compoun 
the result of the life of these microscopic organisms. So it was to 
the action of these poi bst formed during the 
life of the organism, rather than to that of the organism 
itself, that the special characteristics of the disease were 
to be pee Bs o% been ape ne disease could be com- 
munica‘ y suc! isons in the entire absence of living organisms. 
Had time pannel | he would have wished to have illustrated the 
roy anne of industrial success upon original investigation, and 
to have pointed out the prodigious strides which chemical indus 
in this country had made during the fifty years of her Majesty's 
reign. As it was, he must be content to remark how much our 
modern life, both in its artistic and useful aspects, owed to 
chemistry, and therefore how essential a knowledge of the princi- 
ples of the science was to all who had the indantolel gregrens of the 
country at heart. The country was now beginning to see that if 
was to maintain her commercial and industrial supremacy, 
the education of her people from top to bottom must be carried 
out on new lines. e question how this could be most safely 
and surely accomplished was one of transcendent national im- 
portance, and the statesman who solved this educational problem 
would earn the gratitude of generations yet tocome. In i 














cal agriculturist, and expert in irrigation, spent several months last 

ear in investigating the resources of Texas, New Mexico, Arizona, 

tah, Colorado, and other far-western States. The system and 
laws of irrigation in Colorado are g' lly ted as being the 
best in the country, but there are ver considerable differences in 

pinion and pract Mr. Judd thinks that much more of the soil 
is capable of © wag cultivation if irrigated, than is understood 
5 oe e in the State, or by ‘‘ Eastern people who have only thought 
of Colorado as consisting of moe} 
r ae al 








mountains or sterile plains,” 





There are hundreds of acres now ready for immediate 
-_ rofitable occupancy, where irrigating canals and ditches are 
rea’ 


y provided, but these constitute a comparatively small part 
of what may yet be brought into profitable cultivation, Mr. Judd 
believes in the establishment of a system of reservoirs on a large 
scale, and thinks the national as well as the State Government 
should investigate the matter, and establish such a system of reser- 
voirs to preserve the quantities of water which annually run to 
waste. At the head waters of the t agricultural rivers—the 
Colorado, Rio Grande, Arkansas, and the two great branches of 
the Platte—a system of dams across the gulches could be con- 
structed at comparatively small expense. ere has been trouble 
recently between an English company controlling an irrigation 
ditch and the farmers and others below the company’s land. The 





the unprecedentedly large number of foreign men of science who 
had on this occasion honoured the British Association by their 
presence, he hoped that that meeting might be the commencement 
of an international scientific organisation, the only means now-a-days 
existing of establishing that fraternity among nations from which 
“axes appeared to remove them further and further, by absorbing 
uman powers and human work, and directing them to purposes of 
destruction. It would indeed be well if Great Britain, which had 
hitherto taken the lead in so many things that are great and good, 
should now direct her attention to the furthering of international 
organisations of a scientific nature. A more appropriate occasion 
than the present meeting could perhaps hardly be found for the 
inauguration of such a movement. But whether this hope were 
realised or not, they all united in that one t object, the search 
after truth for its own sake, and they all, ame tnong might join in 
re-echoing the words of Lecsing:—""The worth of man lies not in 
the truth which he possesses, or believes that he possesses, but in the 
honest endeavour which he puts forth to secure that truth ; for not 
by the possession of truth, but by the search after it, are the facul- 
ties of man enlarged, and in this alone consists his ever-growing 
perfection. Possession fosters content, indolence, and pride. If 
God should hold in his right hand all truth, and in his left hand the 
ever-active desire to seek truth, though with the condition of 
a error, I would humbly ask for the contents of the left 
and, saying, ‘Father, give me this ; pure truth is only for Thee.’” 
At the close of his address a vote of thanks was passed to the 
President, on the motion of the Mayor of Manchester, seconded by 
Professor Asa Gray, of Harvard College. The President mentioned 
that the number of members is already larger than at any previous 
annual meeting, namely, 3568, including eighty foreigners. 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent.) 


The Nicaragua Ship Canal.—The American company which was 
granted a concession by the Nicaragua Government in May, is 
prepared to send engineers out early in December, when the rainy 
season ends. There will be ten engineers, each in charge of a 
large party, and the preparatory work will occupy one or two 
years. It is estima’ that the canal can be in operation in six 
years after the completion of the preliminary work. The canal 
proper will be about forty miles long, but the distance from ocean 
to ocean will be 170 miles, the rest of the distance being through 
Lake Nicaragua, the San Juan River, and an artificial lake in the 
valley of the San Francisco River. The canal will be 120ft. wide 
at the bottom, 28ft. deep, and averaging about 288ft. in width at 
the top. The estimated cost, prepared from careful preliminary 
surveys, is between 60,000,000 dols. and 75,000,000 dols. Of the 
canal, about twenty-seven miles will be in excavation, and thirteen 
miles will be made by dredgers. The time for transit from ocean 
to ocean is calculated at thirty hours. There will be seven locks. 
A. G. Menocal, C.E., is actively interested in the project, and has 
made surveys, plans, and estimates of cost of the work. R. E. 
Peary, C.E., is also interested. 

The new war ships.—The contracts for the new ships have been 
awarded as follows by the Secretary of the Navy :—Cruiser No, 1— 
Newark—Cramp and Sons, Philadelphia, Pa., department’s plan 
for hull, and contractor’s plan for machinery, 1,248,000 dols.; 
cruiser No. 4, Cramp and Sons, contractor's plans, 1,350,000 dols. ; 
cruiser No. 5, department’s plans for hull and machinery, Union 
Ironworks, San Francisco, 1,428,000; gunboats Nos. 3 and 4. 
N. F. Palmer, Jun., and Co., New York, 490,000 dols. each. 

Failure of air brakes.—A serious accident occurred, August 17th, 
on the Baltimore and Obio Railroad, owing to the failure of the 
automatic brakes. The express from St. Louis and Cincinnati was 
approaching the yard at Washington, D.C., at a rapid rate of 
speed, and the engineer started to slow down as usual. e air 
brakes, however, refused to act, and he whistled sharply for the 
hand brakes ; the brakemen were not quick enough to apply the 
brakes, and the train dashed on to the sharp curve of the Y at sucha 
speed that the first car jumped the track and went into a signal 
tower, ——— it completely ; the engine was derailed and turned 
over in the mud, wrecking itself badly. A number of cars were 
derailed. The engineer was crushed and scalded to death, and a 
number of persons were seriously injured. Two men were in the 
tower at the time ; one jumped from the window, the other was 
caught and buried in the timbers, sustaining serious injuries. 

Traction engine.—A firm in New York State has brought out a 
type of traction engine for heavy work, in which all the four wheels 
are utilised for traction. As the forward axle has to swivel in order 
to direct the course of the engine, the pinion axle is provided with 
a universal joint. The power is communicated between the fore 
and rear main spur wheels by a series of gear wheels. The per- 
formance of this type of engine is said to be satisfactory. The 
same engine, which has the cylinder on top in the usual way, may 
also be used for a portable orstationary engine. The wheels are of 
the ‘‘ bicycle” type, of light appearance but ample strength. 

A Central American steamship line.—The Southern Pacific Rail- 
road Company will put two large and powerful steamers in the 
Central American trade to test the advantages and profit of such 
a line, with a view to the establishment of a permanent line. The 
vessels will run from New Orleans, and if the experiment proves 
successful, two others will be added. It is generally thought that 
the enterprise will prove a benefit to the promoters and to the 
commerce of New Orleans. 

The Chenango Canal.—This canal, connecting the Erie Canal at 
Utica, N.Y., with the Susquehanna River at Binghamton, N.Y., 
was authorised in February, 1833, commenced Tai. 1834, and 
finished October, 1836, at a cost of 2,782,134 dols. The canal is 
ninety-seven miles long, exclusive of 13°75 miles of feeders, none 
of which were navigable. It was carried over the high divide 
between the waters of the Mohawk and Susquehanna, having 
1015 °3ft. of lockage up and down. The locks were built of 
rubble stone, and cost on an average 8000dols. each. There were 
116 locks, 15ft. by 90ft. The canal was calculated for boats of 
from 50 to 70 tons; the ditch was 40ft. wide at the surface and 
24ft. at the bottom. It is now proposed to fill up the canal in 


West Utica, and bya recent Act of the Legislature the city of 
Utica was authorised to fill it up and sell the property to pay off 
the bonds raised for funds to carry out the work, Lots Pil be 
staked off and sold, the city giving title to the purchasers. Many 
people are in favour of making a public park of the land, but this is 
not thought practicable under the provisions of the Act. 

Irrigation in Colorado.—Mr. Orange Judd, the scientist, practi- 





pany has illegally diverted a greater quantity of water to its 
own use than it is entitled to, and the matter is now before the 
court. 

Auxiliary steam generator for locomotives.—A new device has been 
invented for supplying steam to aid locomotives. It consists of a 
steam boiler, with furnace and appurtenances, placed in the tender 
between the water tanks, being covered by a boiler iron hood, 
which forms the floor of the coal space and a shoot for bringing 
the coal down handy to the fireman. The furnace door is towards 
the engine cab, and the smoke-box and smoke-stack at the rear of 
the tender. The furnace door is above the floor of the tender, and 
the fire-grate and ashpit below. The sides of the tender are raised 
so as to give the regular fuel capacity. It is claimed that this 
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device will not only supply steam for heating the largest passenger 
trains, and heat the feed-water in the tender tanks by means of an 
arrangement of pipes, but that it may also be made a valuable 
auxiliary to the locomotive as a source of additional power. As a 
steam heater it may be used in connection with the locomotive or 
independent of it, and as the tender is of iron, the danger of 
causing fire in case of accident to the train is claimed to be reduced 
toa minimum. When in cold weather the engine requires all its 
steam to haul the train the auxiliury boiler will heat the cars. The 
cost and operating expenses would be small. For heating the train 
by steam such an auxiliary boiler may have its value, although for 
heating feed it is not necessary if arrangements now in use in 
England are adopted, 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent, ) 


Tue attendances on the thera vene tem and Birmingham Ex- 
changes yesterday and to-day suffered from the opening of the 
shooting season, but there was no decline in the more cheerful 
nature of ironmasters’ reports of current trading. That other 
branches besides sheets are getting somewhat busier is the best 
feature of the market, but at present too much must not be argued 
from this premise. More confidence is, however, beginning to be 
expressed in the future of the market, particularly as regards the 
autumn shipping trade. b 
American orders, it was this afternoon reported, are adding to 
the activity of the mills and a in the sheet, hoop, and sec- 
tional iron branches. The United States demand is assuming pro- 
portions that entitle it to rank as important. Sheets are in largest 
call, but too much stress must not be laid upon this circumstance. 
The baling — orders are, it is noteworthy, this season finding 
their way to different local works than those which executed them 
a season ago, This circumstance is due in much part to the retire- 
ment from the trade of Messrs. John Dawes and Sons, of the Brom- 
ford Works, Tipton. The price quoted this—Thursday—afternoon 
for hoops cut to 1lft. lengths for the American market, and 
finished in accordance with buyers’ requirements, was rather over 
£6 per ton f.o.b, Liverpool. * . 
essrs. Hingley and Smith, of the Hart’s Hill Ironworks, 
Brierley Hill, have booked a considerable order for iron for 
America. It is of ‘‘sectional” description, being punched, &c., 
and is required for an overhead tramway, It is satisfactory that 
business between Staffordshire and the United States in iron is 
still possible, notwithstanding the very high tariffs. Orders are 
also under execution at these works for hoops for the United 
States, 
Platemakers are not yet ina position to report a share in the 
ter activity which marks some of the other departments. Iron 
iler-plates, in particular, are suffering from the competition of 
the steelmasters ; there are consumers who will still have nothing 
but iron plates, but these are getting fewer every day, and are the 
decided exceptions. Plates for foreign railway wagon work are in 
retty brisk request, and some makers are doing well at them. 
e number of producers in this particular line is small, so that 
better prices are obtained than in most other branches. Tank 
plates are £6 10s., easy, at works, and boiler sorts about £7 to £9. 
The marked bar trade does not show much alteration on the 
week, but compared with a few weeks ago, the tone is certainly 
better. The orders coming to hand are for rivet and horseshoe 
iron, the latter largely for Australia. The Admiralty is giving 
some work to Earl Dudley’s Round Oak Mills. Prices remain at 
£7, with £6 for second branded qualities. General merchant bars 
are £5 10s. ; ordinary, £5; and common, £4 lbs. to £4 17s. 6d. 
per ton. Gas tube strip is becoming rather more active with the 
advance of the tube season, and £4 15s. is quoted for ordinary 
sizes. Hoops for Australia and other markets are most £5 for 
common sorts at makers’ works. 
Of the sheet makers it may be said that they are busier than at 
any previous time this year. The only limit to their activity is 
their capacity of production. They are full of work, and inquiries 
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continue to arrive in ter numbers than can be satisfied. One 
local consumer who a few days ago attempted to place an order 
for 2000 or 3000 tons in aline is reported to have been unsuccessful, 
makers being so well placed ah that they would not accept the 
business. Probably, however, the date of delivery and the price 
offered had much to do with deterring producers to whom the 
work was tendered. Merchants are buying for export as well as 
the galvanisers, and some firms are filled with orders to the end of 
the year. 

Sheet prices are very strong again this week, and firms who are 
filled up are asking almost prohibitive rates, Still there isamongst 
most a feeling against allowing orders to pass if they can be in any 
way executed at a profit, and a wise caution is being exercised not 
to advance too rapidly. We have had so many re-actions of late 
that a oy oe and steady market is regarded as better 
than an unduly high one with the risk of a sudden rebound. Gal- 
yanising sheets of 20 w.g. keep at £6 to £6 2s. 6d.; 24 g., £6 5s. 
to £6 7s, 6d.; and 27 g. at £7 5s. per ton. 

The galvanisers this afternoon repeated their former excellent 
reports. The demand is in advance of the past few months, and 
some firms who are their own black sheet makers are unable to 
turn out sufficient material to keep all the galvanising hands as 
busy as orders will allow, Cablegram accounts of the condition of 
the Australian markets are, it is satisfactory to note, favourable as 
regards some improvement in the extent of current sales, but no 
revival yet appears in colonial prices. This is the great difficulty 
which galvanisers have to contend against. South African, South 
American, and Indian orders are being received as supplementary 
to the Australian trade. The larger exports which are recorded in 
this branch month by month are of very gratifying augury. 

Competition amongst home makers for the orders on the market 
continues severe, ani pny “‘ Association prices” are supposed 
to rule, yet there is a good deal of underselling in the matter of 
extra sizes. The quotations to London merchant firms for work of 
this class differ greatly. While some makers offer supplies at 
£10 12s. 6d., other firms require for the same size £11 2s. 6d. 
f.o.b, London, It cannot be said that attempts to regulate prices 
by associated action have met with much success. The productive 
capacity at the different works is not yet all employed, and until 
this is the case the present underselling is sure to continue, 

In the native pig trade new business is somewhat quiet, and 
there is at the t a tendency to stock production, One or 
two furnaces have been damped down, Nevertheless, from other 
of the furnaces deliveries continue to go steadily away, All-mine 
hot-blast iron is in tame sale, at about 50s, to 52s. 6d.; part-mine, 
at about 40s.; and cinder pigs at 28s. 6d. to 30s. Most buyers of 
native pigs seem to have satisfied their wants to the end of the 
quarter. 

Foreign pigs show more life than natives, though new sales are 
not for large lots. Inquiries, however, are coming to hand rather 
more freely, and sellers anticipate a quickened trade when Sep- 
tember has set in, Prices show no quotable change on the basis of 
36s. for Northamptons, 37s. for Derbyshires, and 40s. for Lincolns. 

Steel is rapidly ousting iron in the steam boiler business. A 
local firm of boilermakers are just now building eight or ten boilers 
for China, the whole material for which, including flue plates and 
rivets, is of steel. The boilers are intended for the mint which is 
being erected by Messrs. Ralph Heaton and Son, Birmingham, for 
the Chinese Government. The cost of the steel plates being used 

s considerably under the price of iron plates of corresponding 
strength and size. 

A good contract for cast iron pipes has just been placed in this 
district. It is one by the Wolverhampton Corporation for a new 
waterworks main, 18in. diameter, to convey water from the 
pumping station at Cosford to the storage reservoir at Tetten- 

ll—a distance of some nine miles, The new main is to be 
supplementary to the existing 24in. main, which is at the present 
time subject to undue strain, The present main will convey 
1} million gallons per day under a pressure of 138 lb. to the 
square inch ; but when double that quantity is forced through, 
as in seasons of prolonged drought, it has to be done against a 
pressure of 205 lb. to the inch. Such a pressure the engineer 
to the works considers undesirable. The contract has just been 
divided between Messrs. (. E. Firmstone and Co., Brettle-lane 
Foundry, Brierley Hill, who have taken 700 tons; Messrs. J. and 
S. Roberts, Swan Village Foundry, West Bromwich, 400 tons ; 
and Messrs. Cochrane and Co., Brierley Hill, also 400 tons. 1 
understand that the average contract price leaves about £3 3s, 9d. 
per ton to makers at the works. Execution is to commence at 
once, The total cost of the new main is estimated by the Cor- 
poration at £10,000. Powerful new pumping plant is also re- 
quired in connection with the same works, but these contracts 
have not yet been let. 

The works of the Birmingham Compressed Air Power Company 
are being pressed forward with all reasonable despatch, According 
to the report presented at the half-yearly meeting of the share- 
holders last week, it was found impossible, owing to the severity of 
the weather, to commence operations until early in March. Since 
then the foundations, retaining walls, and roadway, the gas and 
boiler flues and drainage, the chimney and the fitting shop, were all 
nearly completed. The materials for the gas generators were on 
the ground, and were in course of erection. One tubular boiler 
was completed in its place, and others were in a forward state. 
Three steam engines and compressors, each of 1000-horse power, 
were in a forward state, one being nearly ready for delivery, and 
the engine-house ready to receive it. The mains were in hand. 
Notwithstanding the forward state of all the parts, it was not 
possible to fix a definite time for ing to deliver power. 

With a view to expediting work on the Birmingham cable tram- 
way, the contractor, who wishes to finish the whole system by 
October, has completed an electric light installation that will allow 
of the men working at night. 

The steel-rope will be supplied by Messrs. J. and E. Wright, of 
Birmingham and London, whose contract has been accepted in 
preference to ten other tenders. This firm made the first Atlantic 
cable, and the iron ag which is used on the London and 
North-Western Railway between Edge Hill and Lime-street 
stations, Liverpool. The cable to be supplied is to be 3gin. in 
circumference. 

The cars which have been made by the Falcon Company, Lough- 
borough, have several new features. Most important of all is a 
novelty in the gripper, which will diminish friction and lengthen 
the life of the cable. This consists of a couple of pulleys, which, 
being raised by a spring when the gripper is loosened for the pur- 
pose of stopping the car, will support the cable without subjecting 
it to a dragging action. 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—What with the British Association and the Man- 
chester and Liverpool ey my Society’s meetings, the Jubilee 
of Phonography, and the British Pharmaceutical Conference, all held 
in Manchester: this week, with the Manchester Royal Exhibition 
serving in addition as the central point, there are certainly attrac- 
tions sufficient and varied qn te afford a pleasant temporary 
diversion from the present depressing surroundings of ordinary 
trade, in which there is no specially new feature to record beyond 
what I have already dealt with in my recent notes, An extremely 
dull tone still characterises the iron market generally, and prices 
remain much the same as those last quoted. Except that there is 
some activity in ship ts of finished iron, there is a prevalent 
indifference about buying, which gives a discouraging aspect to the 
immediate outlook, and indicates a general want of confidence in 
any early improvement in the branches of trade ted with 





cerned, a general firmness is maintained, but this is not backed up 
by any weight of actual trade, and, as I have pointed out in pre- 
vious rts, it is due more to the fact that makers are really not 
in a position to accept lower prices than to any real firmness in the 
market, There is business offering for pig iron, but this is mostly 
at under current rates, which sellers do not care to entertain, and 
as a result the actual transactions reported are ony very small in 
weight. For Lancashire pig iron makers still hold to 38s. 6d. for 
forge and 39s. 6d. for pth nn Bag less 24, as their quoted rates for 
delivery equal to Manchester, and they are not disposed to sell at 
anything materially under these figures. They are able to find a 
market amongst their regular customers who have a preference for 
the local brands or are favourably situated with regard to 
delivery for pretty near all of the small quantity of iron 
they have at present to offer, and are consequently under 
no absolute ity to pete with the much lower-priced 
Lincolnshire brands to which most of the trade, so far as the open 
market is concerned, is just now practically confined. For Lin- 
colnshire iron quotations for delivery equal, to Manchester remain 
at 37s. for forge and 37s, 6d. for foundry, less 24 per cent., but it 
is questionable whether the full prices are being obtained, where 
active business is being done, and to effect sales 3d. and 6d. per 
ton under the above figures is reported to have been taken in some 
instances. Derbyshire foundry iron delivered equal to Manchester 
is still quoted at 40s., less 24, and although very little business is 
ete wg at this figure, makers generally are firm. In outside 

rands comparatively little or nothing is being done in this market 
beyond occasional small sales for special requirements, and prices, 
if anything, are rather easier; sellers of Middlesbrough iron show 
more disposition to meet buyers, and good-named foundry brands 
could now in most cases be bought at a little under 43s. per ton 
net cash delivered equal to Manchester, whilst the Scotch iron 
merchants are prepared to sell at quite 1s. per ton under what may 
be termed the makers’ nominally quoted rates. The continued 
activity in steel making centres maintains a firm tone in hematites, 
and although the actual business doing in this market is only small, 
52s, 6d. to 53s., less 2}, represent about the minimum figures for 
em No. 3 foundry qualities delivered into the Manchester 

istrict, 

In the manufactured iron trade shipping orders are for the pre- 
sent keeping most of the makers full of work, but the home trade 
is still only indifferent, and this operates as a check against any 
actual advance in prices. Makers are, however, firm at their cur- 
rent list rates, bn 5 delivered into the Manchester district prices 
are steady at £4 17s. 6d. per ton for bars, £5 5s. for hoops, and 
£6 5s. to £6 10s. per ton for sheets, 

The condition of the engineering branches of industry remains 
practically the same as I reported last week, There is more work 
stirring in some departments, but no better prices are obtainable 
owing to the continued keen competition for any new orders 
coming upon the market. Machine tool makers and stationary 
engine builders are fairly off for orders, boiler makers are kept 
busy, and some of the leading machine shops are well off for work, 
whilst there are concerns here and there that are very slack. The 
locomotive building trade remains extremely quiet, and there is 
comparatively little or no new work of any weight in prospect. 

No further attempts have been made at a settlement of the 
Bolton strike. The men have shown no disposition to submit the 
dispute to arbitration on the fair and open terms to which the 
employers were willing to agree, and, as I have all along pointed 
out, the struggle will have to be caried on until the men are 
thoroughly beaten. Gradually the shops are being filled with men 
obtained from other districts, and at two of the works, I under- 
stand, the employers have already obtained as many men as they 
require. The strike has been most stubbornly fought out by the 
men, who have so far been well supplied with funds; but the 
decreased allowances now being made by the trades union societies 
to their members is causing an increasing drain upon the resources 
of the strike committee, which cannot fail to tell before long ; and 
with the employers gradually filling up their shops with men, the 
practical end of the atruggle may be regarded as not very far 
distant. 

Messrs. Kendal and Gent, of Manchester, have just patented a 
new motion for their boiler shell drilling machine by which a very 
considerable improvement has been effected, the main feature 
being that the machine, whilst operating with six drills all pointing 
to the centre of the boiler, is enabled to withdraw all the drills 
simultaneously, and the whole of the six drills can be used either 
on circular or longitudinal seams as required. This new motion, 
which has been introduced by Mr. Dixon, one of the members of 
the firm, and is an improvement upon his patent releasing motion 
applied to the drilling machines previously made by Messrs. Kendal 
and Gent, consists essentially in each drilling tool having an 
entirely independent feed motion, this being necessary, owing to 
the two drills which are carried on each headstock having an 
adjustment varying with the pitch of the rivets ; the feed is so 
arranged that the drill is advanced by a kind of differential motion, 
and when withdrawing the whole of this differential feed goes to 
rest, and the drills are withdrawn in four to six revolutions. The 
operation of the whole of the drills, which are carried on three head- 
stocks, soarranged that they can be applied to boilers with either three 
or two laps, is under the control of a single attendant, who remains 
in one position, a simple movement of a band lever being all that is 
required to withdraw simultaneously and rapidly, and to any re- 
quired distance, the whole of the six drills, In the same manner 
the drills can also be fed any required distance. One great advan- 
tege of this arrangement is that the workman can rely with the 
utmost certainty upon all the drills being withdrawn simulta- 
neously, and there is no necessity for going round the boiler to 
ascertain whether all the drills are clear of their work before the 
boiler shell can be moved for the next set of holes. I had an 
opportunity this week of inspecting the first of the new machines 
that have been made by Messrs. Kendal and Gent, and this is con- 
structed for drilling boiler shells up to 9ft. diameter, and con- 
structed of plates 6ft. wide. The central table fitted with three 
jaws forms a concentric chuck for fixing and holding the rings, 
and can be turned round by power when setting seams, and by hand 
when pitching the circular seams, and in addition to the new motion 
already described, the machine is fitted with Scott’s patent 
dividing arrangement, whereby the circular seam can be pitched 
for any number of holes without the use of change wheels. The three 
drilling saddles are carried by three standards which are adjustable 
for different diameters of shells, and firmly bolted on three radial 
beds, thus forming a rigid support even when drilling at the top of 
the standards on plates six feet wide. 

In the condition of the coal trade there is no material cha to 
report. There has been no quotable alteration in prices with the 
commencement of the month, and although there is perhaps 
rather more doing in house fire coals, with a fair inquiry for for- 
ward contracts, business generally is still only extremely dull, and 
there are very few collieries that are as yet working more than four 
days a week, and a good deal of coal is still going into stock. The 
lower classes of round coal for iron-making and steam pu 
and engine classes of fuel, continue in but very indifferent demand 
and very low price. At the pit’s mouth best coal averages 8s. to 
8s. 6d. per ton; seconds, 6s. 6d. to 7s. ; common coal, 4s. 9d. to 
5s. 6d., according to quality; burgy 4s. 6d. to 4s. 9d. ; good 
ordinary qualities of slack, 3s. 3d. to 3s. 9d. ; and common sorts, 
2s, 6d. to 3s. per ton. 

For shipment there is only a moderate demand, with 
qualities of steam coal delivered at the high level, Liverpool, or the 
Garston Docks, averaging about 6s. 9d. per ton. 

Barrow.—The iron trade is busy and orders are freely offering 
all round for both Bessemer and ordinary qualities of hematite. 
The market shows increased firmness in most departments, and the 








the iron and engineering industries. 
There was again only a very slow business doing in the Man- 
chester iron market on Tuesday. So far as quoted prices are con- 





doing in Bessemer is especially good, and is showing 
evidences of expansion. The trade with local makers of steel is 
brisk, and a large tonnage is finding its way, not only to the 
Continént and the colonies, but some little to America, although 





the demand from that country is not nearly so good as it used to 

Prices are remarkably steady, and 45s, 6d. per ton is firmly 
quoted for parcels of mixed Bessemer iron, net f.o.b. or f.o.t. at 
makers’ works. No, 3 forge and foundry iron are still quoted at 
about 44s. 6d. per ton net, and white and mottled as well as other 
inferior samples at from 42s. per ton net. Stocks of iron 
are not large and are not increasing. Deliveries are consider- 
able both by rail and by sea. The output is large and the 
make per week is again very regular, as makers are not com- 
pelled now to damp down their furnaces owing to scarcity of 
water. Sales are noted at from 44s, 3d. to 44s, 9d. per ton, but 
some of the largest makers are holding firmly for full prices, in the 
belief that better rates will soon exist. it is certain that the 
requirements in the steel trade will increase, and that the general 
consumption will be fully maintained. It is therefore probable 
that the make of iron will soon be increased by the relighting of 
some furnaces now standing idle. Here again mal:ers are slow to 
take so important a step until it is more certain that prices will 
improve. There is a brisk demand for all classes of steel, and it is 
evident that the business doing in rails is not only exceptionally 
brisk, but that many more orders could be booked if makers 
were able to complete deliveries. The business doing in billets, bars, 
and blooms is very satisfactory, and the market for shipbuilding 
steel is improving every day. The demand for merchant steel is 
very steady. Rails remain firm at from £4 to £4 5s. per ton net 
f.o.b. The value of other classes of steel is very steady. Next 
year the steel works in the district will be capable of a largely 
increased output by reason of the new mills and other machinery 
which are being put down. Finished iron remains a very quiet 
trade, and with steel so cheap as it is at present it is obvious that 
the market for finished iron will remain poor and the trade unpro- 
fitable. It remains to be seen how far finished iron works can be 
altered so as to be adapted for the superior class of metal. The 
business doing in iron ore is very large, so far as deliveries are con- 
cerned, but these are mainly on account of orders booked some 
time ago. Sales at present are from 8s. 6d. to lls. 6d. per ton net 
at mines, and the trade is greatly confined to the better qualities 
which are scarce. Coal and coke steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A LARGE quantity of railway material is still ordered, the Indian 
States Railways being leading customers at present. In addition 
to work now in hand for that market, tenders have been issued for 
1384 pairs and 1600 pairs, respectively, of wheels and axles, also 
3200 and 2900 springs. The Bengal Nagpur Railway is asking 
for 1430 pairs of wheels and axles. 

Though the larger orders for armour-plates are being worked off, 
there is yet a goodly amount of work on hand, and further require- 
ments are anticipated. It would seem as if the War-office had 
made up their minds to lay in stocks of cast steel shells, while con- 
ducting the experiments for which they have ordered another lot 
of fifty plate blocks. They are inviting tenders for 11,000 common 
6in. cast steel shells. Three local firms have been interesting them- 
selves in this speciality, and two of them are now engaged in 
making steel projectiles, the third having finished their order, which 
was like the rest, purely experimental. 11,000 is a quantity, 
however, which looks like business, and Sheffield manufacturers are 
in hopes the work may be placed here. 

A local company, which has a large rail plant on the coast, is, I 
hear, contemplating the increase of its productive power to 
6000 tons of steel rails per week. This would be about doubling 
its present output. A stronger indication of faith in the future of 
the export rail trade could scarcely be given. 

A trade which has shown some signs of once more resuming 
its former importance is the manufacture of saws. Several years 
ago the redoubtable Harry Disston, of the Keystone Works, 
Philadelphia, took a big bite out of the Sheffield saw trade, and 
two or three firms thought Sheffield would find its days numbered 
as a saw-producing town. Of late years, however, the orders for 
saws have greatly increased, and the business has quietly assumed 
something like its former dimensions. Messrs. Wm. Jessop and 
Sons, Brightside Steel Works, have for years supplied the huge 
sheets from which the American firm make their large circular saws, 
while the appliances for speedy and effective sonlasiien of band 
and circular saws have been greatly improved. On Abbeydale 
Valley a large establishment is being erected for the saw business, 
which is another sign that capitalists have not lost faith in the 
continuance of Sheffield as the chief seat of the saw industry. 

Mr. Frank N. Wardell, Chief Inspector of Mines for the York- 
shire and Lincolnshire districts, has issued his report for 1886. 
During the year 100 separats fatal accidents caused the loss of 131 
lives, being an increase, as compared with 1885, of sixteen acci- 
dents and forty-six deaths. Accidents at Altofts, Houghton Main, 
and Aldwarke Main involved a loss of thirty-four lives, the remain- . 
ing ninety-seven accidents producing in each case one death. Mr. 
Wardell, whilst regarding the fatality for the year as disappointing 
and much to be regretted, points out that the output of minerals 
has increased considerably, which exhibits the tables of proportions 
in a much more satisfactory light than would otherwise be the case. 
In the year he was appointed to the district the output was 
9,850,000 tons, and the number of persons employed 37,000, and 
the number of deaths 131. There were therefore 502 persons 
employed and 150,710 tons raised per life lost. Now the number 
of persons employed has risen to 65,734—an increase of 28,734— 
and the output in the same time has advanced from 9,850,000 tons 
to 19,742,990—an increase of 9,892,990 tons ; that is to say, it has 
more than doubled. i 

An extraordinary accident on the Midland Railway, near Wath- 
on-Dearne, in the Sheffield district, last Saturday, caused much 
alarm and great destruction to railway material, mainly in rolling 
stock, though, singularly enough, only two persons were seriously 
injured. The 12.20 p.m. Midland express, from St. Pancras to 
Glasgow and Edinburgh, due at Sheffield at 3.50, left a minute or 
two late. It proceeded in safety as far as Wath sidings, where a 
coal train had broken down through the failure of a draw-bar on 
one of the trucks, The signals, it is said, were set at danger the 
moment the draw-bar failed. The driver of the express—a trust- 
worthy man with a twenty years’ experience—did not see the 
signals, and dashed into the rear of the coal trucks. There was a 
terrific smash. The engine, tender, and leading carriage mounted 
five of the trucks, the engine toppled over and fell down the 
embankment, the tender remaining partly on the line. The coupling 
snapping, the leading carriage remained up-ended on the coal trucl-, 
and the passengers had to be assisted down by ladders, while 
others crawled along the foot-board. The driver and fireman, 
when within a short distance of the trucks, saw a collision was 
inevitable, and manfully stuck to their posts. The fireman was 
flung off as the locomotive went over the embankment, but the 
driver clung to his post even then. The driver, though shaken 
severely, had not a scratch; the fireman had two fingers broken, 
his face and arm lacerated, and was badly shaken. All the pas- 
sengers were able to proceed on their journey, the most seriously 
shaken being an elderly lady from London, who was travelling to 
Ilkley. The loss to the company in damaged rolling stock is esti- 
mated at over £3000, and two break-down gangs of 150 men 
required thirteen’ hours incessant labour to clear the wreckage. 
An inquiry will no doubt be instituted as to how the driver, sup- 
posing the signals were set against him, did not see that they were 
at danger. Equally important would be an inquiry why a coal 
train should be on the main line so perilously near the time for an 
express on the same metals. Three-fourths of all the serious 
accidents which happen are due to goods trains picking their way 
from station to station close on the time for fast trains to follow. 
Wath-on-Dearne narrowly escaped being an appalling disaster, the 
marvel being that a great loss of life did not ensue, 
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THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


A CONSIDERABLE amount of business has been done in Cleveland 
pig iron during the last few days. The improvement recently 
reported continues, and has received an accession of strength from 
the increased shipments and the reports emanating from 
Glasgow. At the market held at Middlesbrough on Tuesday last 
no actual advance took place in prices; but buyers gave what was 
asked by merchants more freely than they have done for some 
time. There is therefore every probability of higher prices being 


“demanded next month, when exports on foreign account are usually 


at a maximum. For delivery in September the price of No. 3 
g-m.b. is firm at 34s. 4}d. per ton, and for delivery over the last 
quarter of the year 34s. 6d. is quoted. Most makers have orders 
to last to the end of October, and so they continue to quote 35s. 
per ton. One or two firms, however, who are not so well off, are 
accepting a little less. The demand for forge iron is somewhat 
better than it was a week ago, and the price is firm at 32s. 3d. 

Stevenson, Jaques, and Co.’s current quotations are:—‘‘ Acklam 
hematite,” (mixed nos.), 45s. per ton; ‘‘Acklam Yorkshire,” 
(Cleveland) No. 3, 35s. per ton; “‘ Acklam basic,” 36s. per ton; 
refined iron, 48s. to 63s. per ton, net cash at furnaces. 

There is but little enquiry for warrants, neither buyers nor 
sellers seeming at all anxious to do business just now. @ price 
quoted both at Middlesbrough and at Glasgow is the same as last 
week—namely, 34s. 44d. per ton. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store on Monday last was 332,334 tons, being a decrease of 1037 
tons for the week. At Glasgow they hold 915,229 tons. 

Shipments are this month proceeding at a very satisfactory rate. 
The quantity of pig iron exported up to Monday night was 69,521 
tons, as commenel with 64,516 tons for the entire month of July. 
The manufactured iron and steel shipments amounted to 41,530 tons. 

The construction of the new bridge at Stockton-on-Tees, and the 
removal of the old one, has enabled the Conservancy Commissioners 
to turn their serious attention towards deepening the upper 
reaches of the river, and supplying the long-felt wants of the 
shippers and shipowners, who carry on business there. Mr. John 
Fowler, the engineer to the Commission, has been for some time 
engaged in considering a scheme, whereby a much greater depth 
of water would be secured between Middlesbrough and Stockton, 
together with certain works designed to strengthen the banks on 
either side. This scheme cou’ kine include a turning place 
for large vessels, and a good deep water berth at Stockton. But to 
carry out all these improvements an expenditure of nearly £50,000 
would have to be incurred. The Commissioners are hardly pre- 
pared in the present state of trade to sanction such an expenditure 
as this, and they have therefore requested Mr. Fowler to prepare 
a revised scheme to include the turning place and deep-water 
berth, and an extra depth between Stockton and Middlesbrough 
of 2ft. over and above the present minimum. This would be suffi- 
cient to permit very large ships to proceed as far as Stockton 
Bridge at high water spring tides, and to be safely berthed when 
there. In connection with the river, further improvement has 
been resolved upon by the Stockton Corporation. They are the 
owners of a considerable extent of quay property, which is not in 
a very satisfactory condition. They have just come to the conclu- 
sion to rebuild it at a cost of £17,500. This, together with the 
Commissioners’ improvements, will, when carried out, give a great 
impetus to the shipping trade at Stockton-on-Tees. 

On the 23rd inst. the directors of Messrs. Bolckow, Vaughan, 
and Co. issued a circular to their shareholders, wherein they say 
that they are glad to be able to report a decided improvement in 
the prospects of the company, as compared with a twelvemonth 
since. Nevertheless, they deem it wise not to declare any imme- 
diate dividend of the balance of profit for the last six months, but 
to carry the same forward to the end of the financial year. This 
decision, though naturally disappointing to the shareholders, is 
undoubtedly a wise one under the circumstances. 

The London Lead Company appears to have discovered a valu- 
able vein of galena, at a place called Blea Gill, near Middleton-in- 
Teesdale, where it has — exploiting for a considerable time. 
The discovery is regarded, both ~ the company’s officials and by 
the workmen, as exceedingly opportune, as the old industry has 
for long been suffering from general depression of trade. 

An upright, plain cylinder, spherical-ended boiler, belonging to 
the South Stockton Iron Company, exploded on the night of the 
22nd, doing considerable damage to the brickwork surrounding it, 
the furnaces connected with it, and the roof above it. Fortunately 
no one was killed or seriously injured, although numbers of work- 
men were employed near it. The steam pipes were broken, and 
bricks are — to have been flying in all directions. The noise of 
the explosion and rush of steam were heard a long way off, and 
crowds of people assembled in the streets adjoining the works. 
The boiler is said to have been inspected only a few days before, 
it being insured by one of the Manchester Associations. The 
cause of the explosion has not yet been definitely ascertained. It 
is believed, however, that the boiler was an old one, and had been 
locally repsired with new plates. The probability therefore is that 
the old and new parts had not taken the strain equally together. 
This might have had the effect of starting a crack in the older 
part. The water used by the company is from the mains of the 
Stockton and Middlesbrough Corporations Water Board, and is 
very pure and good for the purpose. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


ToWARDs the close of last week the Glasgow pig iron warrant 
market became somewhat easier, and there was a certain back turn 
in prices. In the early Eye of the present week, however, the 
market was strong, and steadily recovered the lost ground. 
Although not so large as those of the preceding week, the ship- 
ments of pigs were above the average. They amounted to 9907 
tons, as compared with 8952 in the corresponding week of 1886. 
The shipments had a strengthening effect on the market, and the 
feeling was still further enhanced by the statistics issued by the 
British Iron Trade Association for the first half of the year. 
There was a pretty general opinion on ‘Change in Glasgow that 
had the Scotch ironmasters’ stocks been included in the returns, 
they would have appeared still more favourable. Ironmasters are 
now more fully re supplying the current home consumption 
and export demand, and the quantity of iron being made for the 
store is accordingly much reduced. Since last report an addi- 
tional furnace has been put in blast at Carron, and the total now 
in operation is 85, as compared with 81 at this date last year. 

e market values of makers’ pigs are firm, and in a few cases 
higher, as follows:—Gartsherrie, f.o.b. at Glasgow, ng ton, No. 1, 
4 -; No. 3, 44s.; Coltness, 53s. 6d. and ; Langloan, 
49s. 6d. and 45s. 6d.; Summerlee, 51s. 6d. and 43s. ; Calder, 49s. and 
42s. ; Carnbroe, 44s. and 40s. 3d.; Clyde, 46s. 6d. and 41s. 6d.; Monk- 
land, 43s. 6d. and 39s. 6d.; Govan at Broomielaw, 43s. 6d. and 
39s. 64.; Shotts at Leith, 48s, 6d. and 45s.; Carron at Grange- 
mouth, 52s. and 44s. 6d.; Glengarnock at Ardrossan, 49s, 6d. and 
9 = Eglinton, 43s. 6d. and 39s. 6d.; Dalmellington, 44s. and 
40s. 6d. 

The past week’s arrivals of Middlesbrough pigs at Grangemouth 
are 10,349 tons against 3935 in the same week of last year. 

In the malleable trade there is considerable activity, although 
the recent improvement is not quite so well sustained as could 
desired. Merchant bars are quiet, the extra business being chiefly 
in unbranded iron for India. 

The iron and steel goods shipped from Glasgow in the week 
embraced locomotive engines and tenders worth £7200, for Cal- 
cutta ; a steamer and engines for Portugal, £3000 ; a steamer and 
engines for t, £7300 ; machinery, £1260 ; sewing machines, 
ry steel goods, £8500; and general iron manufactures, 
£11,500, 





In the coal trade there is a fair business doing, although the 
pen en meg would have been busier but for a strike of 
quay labourers at Glasgow, and the observing of annual holidays 
in certain districts of Ayrshire, The total coal shipments were 
87,498 tons, as against $3,591 in the same week of last year. 

The colliers are in many localities restricting the output, but the 
supply is still fully equal to the demand, and the prices are there- 
fore easy. 

During the month of August the output of new shipping from 
the Clyde has been very satisfactory in t, being the greatest 
that has been launched in the same month for many years, with 
the exception of August, 1882, when the out-turn was slightly 
greater. In the past month nineteen vessels were put into the 
water, with an aggregate tonnage of 35,575, as against 10,171 tons 
in the same month of last year. The production of the eight 
months is now the largest since 1884, amounting to 131,641 tons, 
and comparing with 110,469 in the first eight months of last year. 











WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE great work of the Cardiff Corporation—the reservoir in the 
Cwmtaff Valley—is proceeding well. Ata recent visit I was much 
interested in the progress and the good work being done. Land 
has nm taken for other reservoirs in case of need, and a farm 
bought lately. The laying of the pipes continues, and a length of 
nearly twenty-five miles, with a slight exception, completed. 
The excavation in the Taff Valley, thirty miles in length, has 
shown that the vale was an arm of the sea, the rolled stones—‘‘old 
red,” granitic, and conglomerate—having been subject to the action 
of tides as violent as any on the roughest coast. 

I note that the Stock Exchange Committee appointed September 
1st as a special settling day in Cardiff Corporation Stock—further 
issue—£300,000, 3} per cent. 

The New Roath k at Cardiff is beginning work in earnest. 
I saw on the day of opening a fine train of coal ready for ship- 
ment; trucks and coal came from ‘Lewis, Merthyr.” On Mon- 
day the first cargo of deals came in, brought by the William 
Tapscott, 1593 tons register, Boston, Mss. Monday the first 
vessel was di tched with a cargo of coals for St. Nazaire. This 
was the St. Aubyn, which came in with 1600 tons of iron ore from 
Bilbao, so the St. Aubyn had the honour of discharging first ore 
and shipping first coal The True Briton, with damages, 
was the first vessel to be repaired in the new dock, The Tyneside 
7 Company is now engaged upon her. 

e coal trade is tolerably brisk, Cardiff foreign shipments 
were in excess of late averages, and prices are well maintained as 
regards steam coal. Present quotations, best coal, Cardiff, 9s. to 
9s. 6d.; Newport, 8s. 3d. to be 6d. In Cardiff Monmouthshire 
coals and seconds are offered as low as 8s, Swansea quotation for 
best coals f.0.b. is 9s. 6d. to 10s. 

Generally, house coal is flat. There are some exceptions amongst 
favoured collieries, especially near Maesyewmmer. I am glad to 
see that a fine piece of the famous vein known by that name has 
been won by Mr. Stewart, of the Gwerna, which will yield 1000 
tons weekly for a considerable time. 

The colliers of Mountain Ash, at a meeting last week, approved 
of the eight hours’ movement. 

On Saturday, under the presidency of Sir W. T. Lewis, the 
Sliding-scale Committee directed the books to be audited. I hope 
that the result may be to declare an advance, but fear not. 

An ex-engineer, Cardiff, tells us that changes are creeping in at 
this seaport, and large sailing vessels coming into favour instead of 
steamers, as a less expensive medium, where time is not of first 
consideration. The large steamer, with its high-salaried master, 
three engineers, or two and an assistant, and its consumption of 
coal, entails a figure which is larger than outsiders dream of. 

There is an encouraging sign or two in the iron trade: rails are 
in better demand. America is putting in more briskly for blooms, 
and the necessities of the tin-plate works cause a full demand for 
steel bar. Rails, too, are in steady requirement. 

Now that the drought is ended, business will get more active. 
Dowlais is expected to make a slight start soon, though the poor 
watershed it i does not promise much yet. When it does start 
fairly good work may be expected. For some time repairs and 
additions have been extensive, and a new Bessemer mill is 
Preparing. gba 

It is in machinery, the best engineering appliances, and the 
cheap labour rate current in the Welsh districts, consequent upon 
low rents, &c., that Wales can compete favourably with the North 
of England. The North get their foreign ore almost at the sea- 
board, here there is about a 2s, rate, and the northern coke may 
be said to make it imperative for Welsh ironmasters to obtain the 
latest and best ovens, such as the Evance Coppée. 

I note one or two works still without, and in consequence they 
are handicapped. The steel works at Treforest will soon be in 
action again. An we! date is named for the restart. 

A large despatch of blooms took place from Newport this week 
for Philadelphia. Blooms are quoted at £4 5s. This, too, is the 
figure for rails, heavy sections; light are being quoted up to £5 5s. 

At the Swansea Exchange this week prices varied little from last. 
Pig, Glasgow, commanded, 42s, 9d. to 43s. Middlesbrough, No. 3, 
34s. 6d.; Bessemer, 44s. 8d., f.o.b.; local hematite Bessemer, 
48s. 6d. This is one of the manufactures showing an advance from 
last week. 

Bessemer bars, steel, are quoted at £4 15s.; Siemens bars, 
£5 2s. 6d. Bar iron, £4 10s.; sheet iron, £6 15s.; steel sheets, 
£7 10s. 

The tin-plate trade remains about the same. Prices are main- 
tained, but there is not a very large sale going on, though as 
makers are well booked this is not considered as of great conse- 
quence, as makers have the whip hand of buyers. Even wasters 
are selling at only 6d. per box less than primes. Cokes are quoted 
at 13s. 3d. to 13s. 6d. ; Bessemers, 13s. 6d. to 13s, 9d. ; Siemens, 
14s. to 14s. 6d. coke finish ; best go up to 18s, 6d. ; ternes, 28s, 
double box. 

The news from America, from whence large orders are continually 
coming, indicates uneasiness, as stocks are getting less, and there is 
a confident impression prevailing that higher prices must rule, and 
that in a short time. Clearances have nm large, make is still 
somewhat restricted, and booking for future delivery at market 
price is not approved by makers, 

The Gadlys plant, Aberdare, tin-plate, is announced for sale. 
The position of these works, with good water power and railway 
communication, should command attention. 

A strike is threatened amongst the steel smelters at Swansea ; 
the men are acting in unison with one of the trade societies—the 
British Steel Smelters’ Amalgamated Association. e cause of 
the difference is resistance to an adjustment of the tonnage rate 
of wages co uent upon the increased make of a large improved 
furnace at laniose. n 

One would think that as the increased make meant increased pay, 
eventually, at least, that this would be a fitting subject for arbi- 
tration. 

The Rhondda and Swansea Bay Railway Co, had a meeting this 
week, and good progress was announced with the tunnel. It is 
now half oak Another year will see the completion under 
ordinary circumstances. It is stated that some of the walling at 
Milford Docks has given way ; this, if true, will delay the opening 
of the dock. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 
THE position of the Rhenish-Westphalian iron market improves 
from week to week, and this more cheerful condition of it is founded 
on a healthy basis, in the opinion of those best able to form a 





judgment. The conventions and syndicates have taken a wise and 
moderate course in accommodating their prices to the actual 
conditions of the trade, which has given confidence, and as 
et there has been no reaction on the — of buyers. The 

ilesian iron market, too, continues to exhibit great firmness, 
It was at first prophesied that the establishment of conven- 
tions, &c., would cause a reaction on the of buyers, but 
quite on the contrary, the large merchants and dealers have 
rather aided than opposed the works in their endeavour to raise 
prices, which would indicate that the former exceptionally low 
ones were unnatural and unnecessary ; and as a proof of the good 
will of buyers, they have filled the works with orders at the 
syndicate prices—indeed, M. 1 p.t. above this for bars is being 
given to get promptly served, and all this quarter’s output has 
already been contracted for. For the fourth quarter no contracts 
are being entered into by sellers, because a further rise is antici- 

ted for that period. Last August the base price of bar iron was 

. 90 p.t., now it is 132°50; best sorts, 140 to 145 ; and plates are 
160 to 165. The steel works continue satisfactorily employed. 

The ore markets of the Western districts remain favourable to 
seilers, and prices in the Siegerland have not only been well main- 
tained, but have somewhat advanced again, and the same may be 
recorded of those of Luxemburg, which are being sent in such 
a parcels into Westphalia that stocks are quickly becoming 

uced, and the prices of minette are now M. 1°85 to 2°40 p.t. 
On the whole the position of the pig iron market is also favourable, 
the demand is brisk, and prices still have an upward tendency. 

The railway freights on German pig iron into Holland are 
shortly to be lowered, which will be of importance to the West- 
phalian works. This has already taken place with regard to steel 
wire rods, and will soon come into operation, Belgium had almost 
pushed Germany out of the Dutch market through cheap freights, 
so now the tables are to be turned and Belgium ousted. Such is 
the rivalry now going on on the Continent. The export of high 
quality spiegel iron is again in full swing, and as the rolling mills 
are all full of work, it keeps forge pig in continued brisk demand 
at firm prices; and the same is the case with foundry sorts, as the 
foundries are much better employed, and now again in a position 
to lay in fresh stocks of crude iron. Basic pig goes off well at 
tighter prices, and Bessemer well, but not quite so much so as the 
former. The prices are very nearly the same as quoted last week. 
In the month of July, 326,075 tons of pig iron, including Luxem- 
burg, were produced, 149,413 tons of forge pig and spiegel, 42,491 
tons Bessemer, 91,075 tons basic, and 43, tons foundry pig. 
From January Ist to July 31st, 2,174,556 tons, against 1,983,515 
tons last year. 

The wrought iron branches keep steadily and, if possible, in- 
creasingly well a and the syndicate prices, which have 
only eekeally follo the rise in pig iron, are cordially paid by 
buyers. It is reported that the syndicate has laid an extra 
M. 3 p.t. on to small lots under 10 tons in favour of merchants. It 
appears that the base price of M, 115 is for the limited home area, 
whilst that up to the Elbe and Saar is 113, and east of the two 
named rivers 108 per ton, which is also the price to the south of 
Aix-la-Chapelle-Coblence-Hof. The output of the twenty-two com- 
bined rolling mills was for July 25,229 tons. The Saar rolling mills, 
in sympathy with the rising pig iron market, are contemplating a 
speedy rise in girders, the present price of which is M. 113 
Oy The good demand for thin sheets keeps up, and 

. 135 is paid readily, but the base price has been again 
raised M. 5 to 140 p.t. The wire rod trade, both for home 
consumption and especially for export, has greatly increased. 
Prices are firmer, and if a profit is to be realised on their 
sale prices must, and will, be raised a little in proportion to 
the advanced notations for pig iron and steel billets. Added to 
this, the steel works are almost all sold out till the end of the 
year, so that it is not possible, or at any rate only at very enhanced 
prices, to contract for the requisite supply of billets. As regards 
steel rails, the lowest offer for 3000t. at Bromberg for the State 
Railway was M. 1 p.t. higher than at the last tendering. The 
tenders ranged between M. 109 and 115p.t. Cockerill and Co, 
offered at M. 116-45 free at Colberg, but this port is out of the 
way, so the offer did not avail them. The wagon works are 
extremely quiet just now. There is nothing new to note regardin; 
the machine and constructive workshops beyond what was saic 
last week. The wrought iron and steel notations continue the 
same as last reported, always with a tendency more to a rise than 
a fall in them. 

The Belgian iron trade continues very firm, and most works are 
very busy, but more especially those rolling girders, which are 
going in very large lots to North and South America and Italy ; 
also the steel works are satisfactorily employed. The Cockerill 
Company, it is announced, has taken an order for 6000 tons of steel 
rails for the Danish State Railways, at M. 82 p.t. at Seraing. 
Indeed, the Liége works are best e ed in the rail branch, whilst 
other districts are busy on billets. e Liége small-arms makers 
have obtained orders for 300,000 rifles on the Schulhof system. 
The machine shops complain of want of orders. It will be in recol- 
lection that Baron Sadoine was deputed by a syndicate of Belgian 
Industrials to proceed to China, in the hope of securing enterprises 
or trade for the country. He has just returned, but his mission 
—= to have almost entirely failed of success, 

"he French iron trade is beginning to rise out of the deplorable 
condition it has remained in for some time back, and demand at 
the works is increasing. 

An extensive factory for the manufacture of scythes, large 
enough to supply all the wants of Russia, has just been put into 
operation at Wilna, Till now the country was supplied from 
abroad, chiefly from Styria, which will now lose a great portion of 
= once flourishing, celebrated trade, which has existed hundreds 
of years, 

tis reported that an English company is about to establish a 
large factory at Niiremberg for the construction of bicycles, It 
has already acquired several acres of land on which to erect the 
works, to which a riding school, or covered circus or ring, is to be 
attached. As there are but 25,000 cycle riders in Germany, where 
this sort of sport has only of late years attracted the attention it 
deserves, against 500,000 in England, the company no doubt has a 
g rospect of success, which it is to be hoped it will obtain. It 
is further stated that the proprietors in this country of the 
‘*Roburite” patents have sold the rights tomanufacture this explosive 
in England and France for £50,000, but this statement requires 
confirmation 








A Year's Raitway AccibeNts.—The total number of persons 
returned to the Board of Trade as having been killed in the work- 
ing of the railways in the United wT during the year was 
938, and the number of injured 3539. these, 95 persons killed 
and 1342 persons injured were passengers, but of these only 8 were 
killed and 615 injured in consequence of accidents to or collisions 
between trains ; the deaths of the remaining 87 passengers and 
the injuries to 727 are returned as due to a variety of other causes, 
and especially to want of caution on the part of the individuals 
themselves. Of the remainder, 425 killed and 2010 injured were 
officers and servants of the railway companies or of contractors. 
Of suicides there were 80; of tres rs, 205 were killed and 91 
injured ; of persons passing over the railway at level crossings, 81 
killed and 25 were injured ; and of other persons, from miscel- 
laneous causes, 52 were killed and 71 injured. In addition to the 
above, the companies have returned 51 persons killed and 3868 
injured from accidents on their premises not connected with the 
movement of railway vehicles. The total number of nger 
journeys, exclusive of jouteers Py season ticket-holders, was 

25,584,390 for the year 1886, or 28,371,359 more than in the pre- 
vious year. Calculated on these figures, the proportions of pas- 
sengers killed and injured during the year from all causes were, in 
round numbers, one in 7,637,780 killed, and one in 540,674 injured. 
In 1885 the proportions were one in 6,385,421 killed, and one in 
617,549 injured, : 





Sept. 2, 1887. 





THE ENGINEER. 


203 








NEW COMPANIES, 


Tas following companies have just been regis- 

tered :— 

Cheadle Railway, Mineral, and Land Company, 
Limited. 

This company proposes to construct, equip, 
and work a railway intended to extend from the 
town of Cheadle, in Staffordshire, to or near the 
Cresswell station of the North Staffordshire Rail- 
way; also to carry on mining operations. It was 
registered on the 18th inst., with a capital of 
£250,000, in £10 shares. The subscribers are :— 


8) 

Hi. M. H. Rumball, 4, Stone-buildings, Lincoln’s- 
ee sce i ea ba tan ce.- ae 1 
John Lewis Dean, 47, Moorgate-street, fencing 
manufacturer .. .. .. Me ids +e 0s 1 
w. F. N. Clappison, 294, Cold Harbour-lane, 
Brixton, ra an ae ba ee en oe ae 1 
J. A. Graham, 4, St. Andrew’s-terrace, Plaistow, 
surveyor Tier a ae re ee eer eee 1 
Thomas Bird Leaver, 2, Newman's-row, Lincoln's- 
inn-fields, law stationer .. .. .. .. «. « 1 
Thomas Baker, 422, Mansi Hi hamb 
1 

1 





leery 5 PES REE | Fa ae 
Charles Dickie, Bernard House, High Barnet 

The number of directors is not to be less than 
five, nor more than nine; the subscribers are 
to appoint the first, and are to act ad interim. 
The company in general meeting will determine 
remuneration. 





Height Measuring Apparatus Company, Limited, 


This company was registered on the 18th inst., 
with a capital of £15,000, in £10 shares, to acquire 
certain provisional specifications and patents at 
home, in the colonies, and abroad, obtained by 
Mr. William Porritt Ingram, of Middlesbrough, 


for a height-measuring apparatus. The sub- 
scribers are :— 

Shares. 
*W. E, Walker, Middlesbrough, ironmaster.. .. 
W. P. In " Middlesbrough, engineer .. .. 
J. Gile it, Middlesbrough, accountant . 


*G. Benjamin Jackson, Middlesbrough, solicitor 
T. H. Jackson, Middlesbrough, solicitor .. .. 
John Moses, Middlesbrough, clerk ..  .. 
W. M. Hopkins, Middlesbrough, clerk .. ee 
The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and Mr. Thomas 
Walker, of Saltburn-by-Sea, The purchase is 
regulated by an agreement of 13th inst., the con- 
— ing £500 cash and 950 fully-paid 
shares, 


rere i tt 


Santa Marta Railway Company, Limited. 


On the 22nd inst. this company was registered, 
with a capital of £600,000, in £10 shares, of which 
40,000 are 7 per cent. preference shares, to pur- 
chase from Don Manuel J. de Mier and Robert A. 
Joy certain contracts or concessions made with 
the Republic of Colombia, for the construction of 
a railway from the city of Santa Marta to Banco, 
upon the river Magdalena, and for certain har- 
bour works, wharves, quays, and other works at 
the Port of Santa Marta. The subscribers are :— 

hares 


8 

Robert G , 17, Crescent-road, Bromley, Kent 
Alexander Henderson, 28, Austinfriars, stock- 
ath ae SS ac? na ] 

. W. Burnside, 21, Kempsford-gardens, 

Kensington .. .. .. = aa) ee . . 
J. de Mier, 12, Rue de Lubeck, Paris 
J. White Todd, 33, Eaton-place.. .. .. .. « 
C. J. Whitaker, 12, Waldegrave-road, Teddington 
E. P. Farish, 24, Coleman-street, solicitor .. .. 

The number of directors shall not be less than 
three, nor more than seven; the subscribers are 
to a a the first, and are to act ad interim; 
qualification, 250 shares. The company im general 
meeting will determine remuneration. 





on 


et 





Leete, Edwards, and Norman, Limited. 


This company was registered on the 27th ult., 
with a capital of £20,000, in £5 shares, to trade as 
general, mechanical, mining, and consulting engi- 
neers, tool and boilermakers, electricians, india- 
rubber, and vulcanite manufacturers. The sub- 
scribers are :— 


Shares. 
*A. Leete, 364, Euston-road, engineer .. .. .. 1 
*W. Edwards, 366, Euston-road, engineer .. .. 1 
*H. C. Norman, 366, Euston-road, engineer. . 1 
*A. R. Reeves, Hendon, engineer .. .. .. .. 1 
J. Leete, 11, Ashchurch-terrace, Shepherd's Bush, 
engineer sbi EO, 59. 08. G0 46: 5h) che 96 1 
E. Mansell, Grassington, Beckenham, secretary. . 1 
C. W. Ray, 366, Euston-road, engineer .. .. .. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, £500 in 
fully-paid shares; the first are the subscribers 
denoted by an asterisk; remuneration, £200 per 
annum. 





London Electric Supply Corporation, Limited. 


This company was registered on the 26th ult., 
with a capital of £1,000,000, in £5 shares, to 
supply electricity for lighting and other purposes 
within the City of London and the area included 
in the London Postal District. An agreement 
with Sir Coutts Lindsay and Co., Limited, will be 
adopted. The subscribers are :— 

hares. 


8 
*The Hon. R. T. D. Brougham, © E., 15, Hans’- 
*The Earl of Crawford, 2, Cavendish-square 
*Francis Ince, St. Benet-chambers, solicitor .. 


*Sir Coutts Lindsay, Bart., 11, Grosvenor- 


—— Pike, Devonshire-place House B 
"A, 


to co 


or 


ade, 9, Albert-mansions, Victoria- 
4. a aerate ree 
*Lord Wantage, 2, Carlton-gardens, S.W... .. 7,500 
The number of directors is not to be less than 
seven, nor more than twelve, the subscribers 
being the first; qualification, £5000 of share 
capital; remuneration, £2000 per annum, and, in 
addition thereto, one-tenth of the annual surplus 
profits after providing for a reserve fund and 
paying 5 per cent, dividend to the shareholders, 
provided 
ex 


3 83 253 


~ 
= 


that the total remuneration shall not 


5000 per annum in respect of each 
£1,000,000 capital. 





Northern Electrical Engineering Company 
Late oem 


This company was registered on the 26th ult., 





with a capital of £25,000, in £1 shares, to take 
over the business of scientific apparatus manufac- 
turers and electrical engineers, carried on by 
F. H, Perry and Co., Limited, in Victoria-street, 
Live 1, and also the business of H. J, Marshall 
and Co., of Custom House-arcade, Liverpool. The 
subscribers are :— 


Shares, 

Thomas M. Bigley, C.E., 19, Castl:-street, Liver- 
SP When: te, ened, Korea, wk. 
citor a age as 


“es 


R. H. Anderson, Wavertree, engineer .. .. .. 
H. Ingham Marshall, 5, Custom House-arcade, 
Liv l, electricalengineer .. .. .. .. 
F. W. Witter, 18, Water-street, Liverpool, general 
SE a a ee ee 
. H. Perry, 70, Chatham-street, 
electricalengineer .. .. .. .. .. 
R. F. Johnson, 77, Stoke Newington-road .. .. 
The number of directors is not to be less than 
three, nor more than seven; qualification, 300 
shares; the subscribers are the first. The com- 
pany in general meeting will determine remune- 
ration. 


Liverpool, 


el 





Beersheba Gold Mining Company, Limited. 


This company was registered on the 26th ult., 
with a capital of £30,000, in £1 shares, to carry 
on mining operations in the Transvaal, and will 
adopt an unregistered agreement, dated 22nd ulf., 
between James Kent, of 55, Basinghall-street, 
and F, W. Smith. The subscribers are:— 

Shares. 
R. J. Smith, 28, Moorgate-street, engineer .. .. 1 
H. W. Macdona, 20, Finsbury-pavement, ac- 

eer ee 1 
J. T. Bedborough, 44, King's-road, Brownswood 

Park, N. DET EEE ES eT ee ee Sa 1 
J. H. Goodwin, 74, Coleman-street, wool broker. . 1 
B. H. Bloxham, 41, Doughty-street, clerk 1 
H. L. Dixson, Castle Tavern, Gresham -street 1 
W. J. Beard, 66, Basinghall-street, auctioneer .. 1 

The number of directors is not to be less than 
three, nor more than seven; qualification, £50 in 
shares or stock; the first are Messrs. W. Gordon 
Bagnall, Castle Engine Works, Stafford; G. F. 
Griffin, St. Helen’s Wood, Hastings; W. Bevitt, 
Romford ; Major Donald Cameron, of Cape Town; 
and Edward Jones, M.E., of Johannis , the 
latter being appointed local director in South 
Africa; remuneration, £500 per annum, and 5 per 
cent, of the net profits after payment of 20 per 
cent. dividend. 





Bridgewater Spinning Company, Limited, 
This company was istered on the 27th ult., 
with a capital of £100,000, in £5 shares, to acquire 
from the Patricroft Spinning Company, Limited, 
the Springfield Mill, Barton, in the parish of 
Eccles, The subscribers are :— 
Shares. 


*W. Hi ves, Bolton, engineer .. .. .. .. 1 
C. T. Wolfenden, Heaton, Bolton .. .. .. .. 
*J. K. Glaze’ k, Swinton Park, near Man- 
7 = orley, cotton spinner .. .. .. 
*M. Settle Daray, lave, colliery proprietor... .. 
*T. H. Rushton, Bolton, hinist ae. He ee 
*R. Walker, Southport. . ead vee (GK es 

The number of directors is not to be less than 
three, nor more than five; qualification, twent 
shares; the first are Messrs. J. Crompton, 
Grundy, J. J. Grundy, William Entwistle, and 
the subscribers denoted by an asterisk. The 
company in general meeting will determine remu- 
neration. 





Pte tet tt tet 





Oaxaca Mining Company, Limited. 


On the 25th ult. this company was registered, 
with a capital of £100,000, in £1 shares, to acquire 
the mining properties and reduction works belong- 
ing to Mr. Constantine Rickards, at Oaxaca, 
Mexico, and to work gold, silver, and other mines. 
The subscribers are :— 

Shares. 
L. Long Maudsley, Stanger-road, South Norwood, 
eee ee ee ee eee 
A. Gilbert, St. Michael’s-road, Stockwell 
Cc. ler, 6, Great St. Helen’s,merchant .. .. 
= — Sadler, 2, Gloucester-terrace, Regent's 
ar oe o* on on oe oe oe oe oe oe 
W. Brougham, 6, Copthall-court, clerk .. 
R, R. Gibbs, 7, Fenchurch-buildin; ee 
J. H. Smeed, 16, Mountford-road, ‘Dalston “4 

The number of directors is not to be less than 
three, or more than five; the subscribers are to 
appoint the first. The company in general 
meeting will determine remuneration. 


ra en 








THE UPSETTING OF A RAILWAY 
TRAIN BY WIND.1 

Durine the night of the 11—23 of June, 1886, 
on the South-Western Railway, near the Novo- 
Oukrainik station, a portion of a train, consisting 
of an engine and forty-five wagons, was blown over 
by a terrific gale of wind accompanied by a severe 
thunderstorm. The train was made up in the 
following manner:—Next the engine, an empt 
covered wagon ; next, four smaller wagons, aa 
loaded with a little more than 3 tons of mis- 
cellaneous goods ; next, sixteen empty covered 
wagons ; then twenty empty flat trucks; next, two 
coal trucks ; and lastly two empty flat trucks. The 
line was on sidelong ground, and was formed for 
a double track, but the permanent way was laid 
only for a single one.? At the spot where the 
accident occurred, the wind, which was blowing 
from the 8.8. W., was nearly at right angles to the 
line, and came down a valley some miles long. On 
the lee side of the line, on the portion destined 
to receive a second pair of rails, was a spoil bank, 
against which two loaded and sixteen empty 
covered wagons fell, remaining in an inclined 
position and forming a curve, the centre of which 
was about 4ft. from the rails, while the ends 
abutted uponthem. The hinder parts of the train 
remained on the rails, though the couplings were 
broken away. This short paper is illustrated bya 
cross section showing the position of the wagons 
after the accident, and a map illustrating the 

uliar features of the country. The estimated 
— of the wind is given at 25°21b. per square 
‘oot. 





1 “ Proceedings ” Institution of Civil Engineers. 


2 The gauge is not stated, but it is presumably the 
normal Enesian gauge of 5ft. . . 





THE PATENT JOURNAL. 
Condensed from the a the Commissioners of 


Application for Letters Patent. 


*,* When ——_ have been “communicated” the 
name and address of the communicating party are 
printed in italics, 


28rd Avgust, 1887. 


11,451. Automatic Fire Atarm, L. Nievsky and B. 
Humphreys, London. 

11,452. ArmospHeric O1. Buryer, E. Horton, Bir- 
mingham., 

11,453. Stoprer for Borries, J. Brocklehurst, Man- 


chester. 
11,454. PuotocraPnic Print Wasuer, E. H. B. Lyne, 


ndon. 

11,455. Driving a Reaper Kyire, G. P. Cooper, 
Beverley. 

11,456. Separatinc Sotip Matters from Liquips, W. 
8. Squire, London. 

11,457. SHarr Keys, W. N. Woodruff, London. 

11,458. Wixpinc SuurrLe Cops, H. H. Lake.—(M. V. 

calmer, United States. 

11,459. Rock-DRILLING 
G, Tillotson, London. 

11,460. CarTripcE Cases, H. H. Lake.—(J. W. Frazier, 
United States.) 

11,461. Knitrinc Macurnes, &c., J. M. Sellers, Keigh- 


ACHINES, R. P. Elmore and G. 


ley. 

11,462, ARTIFICIAL TeETH, J. Macdonald, Manchester. 
11,463. Printers’ Gatieys, R. C. Ross, Manchester. 
11,464. ApvERTIsING Puzz_z, C. Lee, London. 

11,465. Isocnronat Ciock, H. Conant, London. 
11,466. Gas Motors, C. T. Wordsworth, London. 
a. _, Eee Carp, W. H. D. Caple, 


ith. 

11,468. Cat Wuistes, A. C. Farrington, Shelfanger. 

11,469. REPEATING ATTACHMENTS to Watcues, J. G. 
Tongue.—(P. Nordmann, United States.) 

11,470. DupLicate TeLEorAM Bock, G. Harrison and 
Sons, Bradford. 

11,471. Latues, P. Shellenback and 8. E. Swayne, 
London. 

11,472. Sprinninc Worstep Yarns, H. H. Tankard and 
H. W. Broadbent, London. 

11,478. Taps, C. Kasefang, London. 

11,474. Inco Iron, P. C, Gilchrist, London. 

11,475. Tricycies, P. M. Justice.—(P. M. Pearne and 
B. M. Tower, United States.) 

11,476. Drawine Boarps, H. H. Lake.—(N. W. Sa/s- 
bury, United States.) 

11,477. Inoninc and Dryinc Fasrics, E. Hesketh, 
London. 

11,478. CrysTaALLisep MetaL, L. L. Lefevre, jun.—(C. 
Payen, United States.) 

11,479. Boor Srrercuer, F. Roeder, London. 

11,480. Towet Rack, H. H. Lake.—(W. 7. Mersereav, 
United States.) 

11,481, Lusricators, J. Y. Johnson.—{D. D. MacMul- 
len, United States.) 

11,482. Inpicatinc Apparatus for Raitways, J. W. 
Hilles, London. 

11,483. Apsustixc the Seats of Music Sroots, G. Clu- 

iow and J. Loader, London. 

11,484, Apgustine the Seats of Music Stoots, G. Clu- 
low and F. Stevens, London. 

11,485. TREATING and Puriryine Sewace, J. H. Barry, 
London. 

11,486. Securrnc Doors of Rartway CarriaceEs, F. G. 
G. Lines and J. Kendal, London. 

11,487. Repucine Cereats, A. H. Reed.—{(J. S. Hall, 
United States.) 

11,488. Stanp for CarryinG Teapots, W. Soar and H. 
Parkins, London. 

11,489. Ixpicatixne the Weicut of Human Bernos, E. 
Parr and E. Edwards, London. 

11,490. SypHonic Apparatus, P. Winn, London. 

11,491. ExHaust ARRANGEMENTS for EnoiNes, J. Atkin- 
son, London. 

11,492. Caustic ALKALI Carponates, H. H. Lake.—(A. 
Kayser, H. Williams, and A. B. Young, United 
States.) 

11,493. Propuctne SiticaTEe of Soprum, H. H. Lake.-- 
(A, Kayser, H. Williams, aud A, B. Young, United 
States.) 

11,494. Propucrnc Muriatic Acip, H. H. Lake.— 
(A, Kayser, H. William, and A. B. Young, United 


States. 

11,495. Startinc Tramcars, 8. Reeve, C. E. Ratcliffe, 
and J. B. Davis, London. 

11,496. DecoraTinc Ceramic WarE, A. J. Boult.—(F. 
Czech, Austria.) 

11,497. Dyetwe YARN in Cops, A. Graemiger, London. 

11,498. GLove, &c., Fasteninc, G. Brockhaus, Liver- 


vol. 
111499. ATTACHING CANDLEsTICKs tu StanpDaRDs, W. P. 
ompson.—(A. H. A. Landwehr, Forst on Lans.) 
11,500. MPOUNDS of FLUORIDE of ANTIMONY, &c., C. 
J. E. de Haén, Liverpool. 

11,501. Bettinc Puteys, A. J. Boult.—(H. R. Leichsen- 
ring, Germany.) 

11,502. Dynamo-ELEcTRIC, &c., Macuines, E, F. H. H. 
Lauckert, London. 

11,503. Motor Enornes, C. D. Abel.—(The Gasmotoren 
Fabrik Deutz, Germany.) 


24th August, 1887. 


11,504. Steam Pumps, P. E. Hodgkin, London. 

11,505. VARYING a Burnino Gas Jet, J. D. Cocker, 
Manchester. 

11,506. Warp Letrinc-orr and TREADLE Mortons of 
Looms, C. Catlow, Halifax. 

11,507. Grinpine Fiats of Carpinc Enarnyes, J. Bul- 
lough, Halifax. 

11,508. Opentne, &c., Fanicuts, &c., R. R. Harrison, 
Birmingham 

11,509. Bricks, &c., H. Warrington and W. W. How- 
lett, Hanley. 

11,510. PLant and Furnaces for EXTRACTING METALLIC 
Orgs, &c., F. Fenton and R, J. Partridge.—{J. Wool- 
Jord, France.) 

11,511. Heatps for Looms, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Halifax. 

11,512. Sroprerinc Bortries, M. Sutcliffe and W. 
Brocklehurst, Manchester. 

11,513. Frostina the Surraces of Fir and GLass 
Ware, J. S. Williams, Staffordshire. 

11,514. ReLeasine and Lockinc Macutvery, W. Sun- 
derland, Selly Park. 

11,515. SHapine the TEETH of Bever WaEELS, J. Lind- 
say and R, Allan, Glasgow. 

11,516. HoLiow STEEL SHaFtine, E. Cope and A. Hol- 
lings, Liverpool. 

11,517. ConrroLiinc Steam Enarnes, H. W. Cook, 
London. 

11,518. PeramBuators, C, A. Rollason, Birmingham. 

11,519. ConsuminG Smoke in Furnaces, P. Hodkinson, 
London. 

11,520. Opentne and CLeanine Fisres, J., R., and J. 
Greenhalgh, London. 

ne, Uritistnc O_p HorsesHogs, A. Leggoe, Shef- 

e 


11,522. Warcu Cuains, N. C. Reading, Birmingham. 

11,528, PERAMBULATORS, C, A. jason, ngham, 

. Pencits, R. E. Green, London. 

. BLEACHING MATERIALS, J. Farran, Manchester. 

3. Snors for Hoorep ANIMALS, C. J. Jutson and 

F. A. Poupard, London. 

. Car Coupiines, J. L. Rankine, London. 

11,528. Castina Roiiers, J. A. Drayton and M. P. 
McCoy, London. 

11,529. Lamps, L. Cornélis, London. 

11/530. Steen Sueerers, J. Cabry and W. H. Kinch, 


ndon. 
11,531. Borries for AERATED Liquips, W. W. Macvay, 
R. Sykes, and W. Wainwright, London. 
11,532. TREATMENT of OrEs, G. Gathereal, London. 
11,533. FasTen1nGs for Boxes, G. W. Palmer and W. J. 
Stock, London. 





11,534. Treatment of Sewace, T. M. J. and J. N 
Truchelut, London. 

11,535. Pyeumatic Betts and Siexats, H. F. Joel, 
London. 

11,536. Sicyat Gun, E. Drinkwater, London. 

11,537. CuarcoaL, U. Bowen and A 8. Tomkins, Lon- 


on, 

11,538. Vevocirepes, F. Wilkins, London. 

11 589. Pocker Fitter, 8, W. Silverand W 8. Bennett, 
London. 

11,540. Hypro-carpon Orn Carriers, A. F. Stone and 
J. Black, London. 

11,541. Prorutsion of Suips, E. Griffon, London. 

11,542. Crocks, A. J. Boult.—(P. Amiel, Spain.) 

11,543. ELecrropes for Evecrric AccumuLatTors, H. 
Tudor, Liverpool. 

11 544. Snips for War, &c., J. W. White, Manchester. 

11,545. Hooxs and Eves for Wearino AvpsreL, MW. 
Alcock, Manchester. 

11,546 Suapina, c., Fires, R. Eggert and E. A. 
aus'm Weerth, London. 


25th August, 1887. 


11,547. Fish Hooks, J. E. Gold, London. 
11,548. Protectors for Boots, &c., 0. Tilley, Leices- 


ter. 

11,549. Water TuyEre with a Fatse Nosz, G. Large, 
Wolverhampton. 

11,550. Winpinc Y.Rns to be used as Warps, J. Mor- 
rison, G ow. 

11,551. Coat Vases, A. Lowe, Birmingham. 

11,552. Sanp Briast Apparatus, J. E. Mathewson, 
Sheffield. 

11,553. SELF-MEASUREMENT System for Buots, C. J. 
Smith and H. E. Howe, Northampton. 

11,554. Maxine Bicycie, &c., WHEELS, J. L. Berry, 
Aberdare. 


11,555. Srretcuine, &c., Trouser Bottoms, G. Brown- 
ing, Farnworth-in-Widnes. 

11,556. BLocks and Tuyeres connected with Biast 
Furnaces, J. McCann, Millom. 

11,557. PLoucus and PLoveu Coutters, H. W. Robin- 
son, Northampton. 

11,558. Sevr-acrinc Muues, J., W., and 8. France, 
and T. Smith, Manchester. 

11,559. Rectiryine at Sicntall Error in the MARINER'S 
Compass, W. O'Keeffe, Douglas, Isle of Man. 

11,560. Insecrors, A. Budenburg. — (Schiffer and 
Budenburg, Germany ) 

11,561. Buckies and their AtracuMents, J. M. 
Fletcher, Cheadle. 

11,562. Revotvinec Car for GraviTaTION RaILways, 
&c , R. Mansell and R. Flanagan, Manchester. 

11,563. CorrucaTEp or Sprinc Wasuer, W. C. Lock- 
wood and H. Carlisle, Sheffield. 

11,564. Wasaine Do.ty or PLuncer, H. Watson, 
Steeton. 

1',565. ApususTABLE Toot Ho.per, J. J. 
London. 

— Door Furniture, R. W. Brenmehl, Birming- 

™. 


Carr, 


11,567. HyDRo-caRBoN Enoixes, P. Niel and J. M. 
Bennett, Glasgow. 
11,568. ELECTRICALLY-DRIVEN Sewine Macuines, J. 


vid, London. 
11,569. Cootinc Stoxenoies, &c., L. McIntyre, 
Londo: 


mn. 

11,570. Separatinc Woot, &c., from ANIMAL FIBRE, 
8. 8. Bromhead.—(U. C. Allen, United States.) 

11,571. Harpenine or CaILiinc the Face of ARMOUR 
and other Prates, R. E. Shill and A. Martin, 


ndon 
11,572. Encines, Steam or otherwise, as Motors or 
ETERS, J. J. Miller, G. J. Tupp, and H. G. A. Rouse, 


11,574. Motor, H. P. Fenby, London. 

11,575. Free Bar, W. Wilkie, Glasgow. 

11,576. Sewinc Macuines, R. Fryer, London. 

11,577. Musicat. InstruMENTs, E. Parr, London. 

11,578. DeTexmininc the Rance of Guns, &c., G. 
Shepheard and H. F. Holman, London. 

11,579. Baine of Peat, &c., H. C. Capel, London. 

11,580. Fasrenrinc MaTeriaLs ToceTuHer, L. Wilson, 
Manchester. 

11,581. Securrnc, Lockrne, or FasTENING MATERIALS 
Tocetruer, L, Wilson, Manchester. 

11,582. SoLenorps, R. Harrison, London. 

11,583. AvuTomatic ExtincuisHers for Om Lamps, 
F. W. Durham, London. 

11,584. Testinc Atconots, A. J. Boult.—(B. Bruel.) 

11,585. PrintinG Presses or MACHINES, J. Jordan and 
E. Howard, London. 


26th August, 1887. 


11,586. RoLterR Bearincs for SHarrs of WRINGING 
Macuines, A. Clark, Halifax. 

11,587. Latcurs and Botts for Doors, J. Holt, Man- 
chester. 

11,588. Automatic Macutnery for Cuttine-up Carp- 
Boarp, L. Myers, Birmingham. 

11,589. Upricnt and other Putters, W. H. Rooke, 
Birmingham. 

11,590. Presses, W. Gaskill, London. 

11,591. SunK-s_ipe FLusu Bott for Dvors, R. R. Har- 
rison, Birmingham. 

11,592. Lire-savinc Apparatus for Steam Trams, &c , 
J. Cheshire, Birmingham. 

11,593. Beam Scaces and WeicHinc Macuines, W. 
Parnall, Bristol. 

11,594. ELecrric Fire-aLarM TeLecrapn, W. Blen- 
heim, Egham. 

11,595. Lame ExtryouisHFRr, J. Blos, Berlin. 

11,596. Steam Borers, J. Barker, Oldham. 

11,597. Automatic Cigar, &c., SUPPLYING MACHINES, 
KE. E. Atkins, Birmingham. 

11,598. Wire Crain, R. A. Breul, London. 

11,599. Foorsatts, A. J. Altman, London. 

11,600. Water Heatinc and Automatic Gas and 
Water Reoutator, W. J. Righton, London. 

11,601. Box or Sap Iron Heatep by Liquip Fuet, L. 
Strakosch, London, 

11,602. Fire-arms, H. C. Walker and H. C. Heffer, 
London. 

11,603. Sarety Droprinc and Sprinkirnc Cork, H. 

. Lancashire, Felpham. 

11,604. Factuiratixe Detivery of Prepaip Goons, A. 
Steer and E. O. Eaton, London. 

11,605. INpicator Biock for Sprincs of CARRIAGES, 
R. Jones, London. 

11,606 Burner for Gas Lamps, G. Downiug.—(N. 
Schaeffer and J. Elsner, France.) 

11,607. Batt Bearinos, J. L. Herckenrath and H. W. 
van Raden, London. 

11,608. HeicHT-mMEasuRING Apparatus, W. P, Ingham, 
London. 

11,609 Fittertne Water, &c., J. E. Warren, London. 

11,610. Recoverine CHemicats from Spent Liquors, 
J. E. Warren and F. A. Cloudman, London. 

11,611. Steam, &c., Borers, G. Paxton, Glasgow. 

11,612. TextiLe Fasrics, H. Martinz, London. 

11,613. Cupota Suevtina Furnaces, F. A. Herbertz, 
London. 

ae = Cor Tusrs, J. B, G., J. B. Swailes, 

mdon. 

11,615. Twist Lace Fasrics, I. Elliott, London. 

11,616. LANTERN Pinions for CLocks, A. E, Hotchkiss, 
London. 

11,617. Steam Encrves, J. F. Thompson, London. 

11,618. Heets for Boots and Susogs, J. B. Tilley, 
London. 

11,619. Foor-warmers, &c., W. Farquhar, London. 

11,620. CLEANING ForeIGN SHEEPSKINS, A. Granville, 


mdon. 

11,621. Katerposcoric Errects, W. 8S. Simpson and W. 
8. Oliver, London. 

11,622. Furnaces, N. Petersen, London. 

11,623. Extractor MecHanisms for Dror-powNn SMALL- 
arms, H. W. Holland and J. Robertson, London. 

11,624. Sroves, J. A. Hanna and T. F. Shillington, 
London, 

11,625. Maxine Catcuuations, A. J. Boult.—(A. 7. 
Thomas.) 





204 





THE ENGINEER. 





Seer. 2, 1887. 








11,626. Comprnep Canz and Umsre.ua, W. P. Thomp- 
son.—{C. BE. Vail, United States.) 
11,627. Generatine Steam, J. F, Walker, Farnham, 


27th August, 1887. 


11,628. GeneRatine Seconpary Steam, C. Howe and 
B. and J. H. Beckwith, London, 

11,629. DousLe-curr Gove, H. Caston, London. 

11,630. Sroprme Looms, F. T. Schmidt, Bradford. 

11,631, Governor for Excrxes, W. F. Bowen, Bolton. 

11,632. Expansive Vesses of Steam Traps, A. Brad- 
shaw, Accrington. 

11,633. Wasninc Macutnes, J. C. Balmforth and H. 
Hutchinson, Nottingham. 

11,634. Mepats of CarpBoarD, &c., W. H. Watts, Bir- 


mi m. 

11,635. Wixprnc Macurves, W. and L. Tolson and J. 
Adams, Halifax. 

‘11,636. ATmospHERic Invector, R. Robson, Leeds. 

11,687. Bicyeies, &c., W. H. S. Aubin, Bloxwich. 

11,638. LNTERNALLY-STOPPERED Botties, D. Rylands, 


sley. 
11,639. Loaprnc and Untoapixe Coat, W. E. Kochs, 
Cardiff. 


11,640. KixpeRcaARTEN SpeLirnc-Box, C. Hossfeld, 
London. 

11,641. Borers, J. Peake, Manchester. 

11,642. Beer Pumps, 8. Smith, Sheffield. 


11,643. Saoormne Game, J. Hope, Live: 1. 
. ALL Cacean, a 8S. Walford, 


11,644. SELF-cLosine 
Birming! 

11,645. Srorinc and Automatic Suppiy of Om for 
Lamps, C. W. Clarkson and F. Burnard, Newport. 
11,646. Issurine and Reoisterinc Apparatus, D, R. 

O'Sullivan, London. 

11,647. Resprrator and Innater, 8S F. Smith, 
London. 

11,648. Parine, &c., VeceTaBLes and Fruit, D. Clan- 
Alpine Thatcher, London. 

11,649. SHop-wispow Stanps or Brackets, A. C. Mar- 
low, Worcestershire. 

11,650. Compousp Donkey Prunes, 8. C. Harris, 
London. 

11,651. Boxes or Cases, A. Hood, Glasgow. 

11, Hypravtic Motors, W. Fletcher, London. 

11,653. Caustic Sopa and Portas, F. P. E. de Lelande, 
London. 

11,654. Permanent Cramp Borrie Sroprer, 8. H. 
Musgrave, Acton. 

11,655. DovBLe-Groovep Neck Grass Borris, 8. H. 
Musgrave, Acton. 

11,656. Steerine Gear, J. Robinson, London. 

11,657. Sroprers for Borries, &c., J. Hands, London. 

11,658. ExpLosives, E. Edwards.-—-(R. Sjoberg, Sweden.) 

11,659. Revotvine Russer, L. Gillon, France. 

11,660. Re-numbered 9256a. 

11,661. Bune Busnes and Vatves, W. P. Thompson.— 
(M. Dukr, Prussia.) 

11,662. Srevine Apparatus, P. van Gelder, Liverpool. 

11,663, Fasteners for Scarves, &c., A. J. Boult —(A. 
Lowy, Austria.) 

11,664. CoLourtne or Starninc Woop, J. Munier and 
N. Salvaire, London. 

11,665. Macuive for Drymvc Woot, W. Nelson and E, 
Bowen, London. 

a ase. Meratiic Prates or Pxatine, 8. Robertson, 

iw. 

11,667. Extrncuisutne Fire, H. Christie, London. 

11,668. BaLtose Macurne, W. B. Lee, Bradford. 

11,669. Gas Lamps, H. W. and A. F. Cole, Stourport. 

11,670. Steam Enorves, W. G. Strype, London. 

11,671. Wrspow Fasteners, G. H. and A. A. E. Need- 
ham, London. 

11,672. Votatizisation of Leap, &c., M. M. Bair, 
London. 

11,673. Swacrne and WELDING the Exps of Wrovcut 
Merat Tuses, &c., J. P. and E. 8. T. Kennedy, 
London. 

11,674. Suspenpinec, &c., Evecrric Lamps, M. Bailey 
and J. Warner, London. 

11,675. Re-numbered 4135. 





29th August, 1887. 

11,676. Staxp Pires for Fire-extincuisHine, J. W. 
Hearfield, Hx 

11,677. Warp Macurygs, A. Paget, Loughborough. 

11,678. Muscrnc Macnixe and Gas Motor Encore, G. 
McGhee and P. Burt, Glasgow. 

11,679. AncHors, W. P. Strawson, Birmingham. 

11,680. Coupiine, &c., Sor Suutters, Doors, &c., E. 
Jones, London. 

11,681. Brusn, W. H. Sellwood, London. 

<= Sevr-actinc Muces, W. Dyson and T. Fisher, 





ax. 

11,683. Packixe for Cyritrypers, &c., J. Taylor, Man- 
chester. 

—— Sarery Ripive Stirrvups, J. Harrison, Stam- 
0} 


11,685. Lanp TrLLrsc Macurve, W. Gordon, Cullen. 

11,686. ArTacHMENT of Door Knoss to their Sprxp_es, 
J. Tomkys, Codsall. 

11,687. Lace and Fasrics on Twist Lace MacHINERY, 
W. Gadd, Manchester. 

11,688. Reet to Hotp Sewrnc Corton, &c., R. Wright, 
Redditch. 


11,689. Treatment of O11 or Tar obtained from BLast 
Furnaces, A. H. Allen and R. Angus, Sheffield. 

11,690. Bact and Wee. Castor Frame, J. Cheshire, 
Birming! 

11,691. Artiriciat Supports for SprxaL WEAKNESS, 
D. Kennedy, Gk we 

11,692. Conveyinc Pure Air into Citiss, &c., H. D. 
Child, London. 

11,693. Frxinc Beaps upon a Founpation Tareap, G. 
Stein, London. 

11,694. Rockrse Carr and Horses, J. Simpson and 
S. T. Fawcett, London. 

11,695. Exrractine Joint Pixs, &c., J. J. Hayhurst, 
St. Leonard’s-on-Sea. 

11,696. Takisc Measurements, &c., for GARMENTS, 
J. Couteau, London. 


Articies, 8. R. Stevenson, London. 
11,69. Gas Lamps, E. Stein.—(7. Gordon, United 
States. 


) 
—. Vatves for Liquip Meters, C. C. Barton, 


mdon. 

11,700. Pump or as a Motor Enoixe, G. de Mont- 
richard, London. 

11,701. Burwixc Gas for Cookinc and Heatine Pur- 
Poses, Q. S. Backus, London. 

11,702. Wire Ropes, H. R. I. Webster, London. 

11,703. Sarety Fasteners for Winpow Sas#es, A. 
Rose and R. Hunter, Glasgow. 

11,704. Insutators, W. E. Langdon, J. C. and G. 
Fuller, London. 

11,705. Evecrric Lamps, E. B. Burr and E. Bohm, 


mdon. 

11,706. Cans or Jars for Liquip Biackixo, &c., H. J. 
Allison.—(S. M. Bixby, United States.) 

11,707. Wisp Gavce Sicut for Fire-arms, H. J. 
Allison.—( W. Lyman, Uni'ed States.) 

11,708. Horizowtat Brit or Lerrer Fixe, F. Planner, 
London. 

11,709. Mera Cans or Cases, J. A. Lloyd, London. 

11,710. Sprinc Sappie for Hopsy Horszs, J. H. How- 
son, Sheffield. 

11,711. Acruatinc Brakes on Basstvetres, &., R. 
Ashton, Manchester. 

11,712. Warcues, H. Hammarlund, London. 

11,713. Rapiators, B. Russell, London. 

11,714. Connectinc Carriace Lamps to Lamp Irons, 
H. Rogers, W. Howes, W. Burley, and W. Howes, 
London. 

715. Macuines for Mixcinc Megat, &c., F. J. 
Gardner, London. 

11,716. Exricuic Prrcu, M. L. Honnay, London. 

11,717. Gas Motor Enoine, D. Embleton, London. 

11,718. Acruatisc Mecuanism for ELecrrosTatic 
Gexerators, H Glaser, London. 

11,719. Water. Crrcutatine, &c., Apparatus, &c., R. 
Fraser, Liverpool. 


ll noon Sarety Lockina Devices, A. B. Pickard, 


ndon, 

11,721. Rotuune Tea Lear, W. Jackson, London. 

11,722. TeLcernHone Apparatus, J. Stewart.—(J. 
Hutinet, France.) 

11,7238. ReoisreriInc AUTOMATICALLY the NuMBER of 
ArTicLes WEIGHED by a Weicninc Macuing, P. G. 
Shadbolt, London. 

11,724. Magazine Repeatinc Frre-arms, F. Passler 
and F. Seidl, London. 

11,725. BLank Ammunition, P. Thaine.—(7. Norden- 
Felt, Sweden.) 

11,726. Seacep Lock and Lape.-cas—e CoMBINED, J. 
Verney, Wolverton. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


$365,225. WaLt-PRoTECTING ATTACHMENT FOR FURNI- 
TURE, Frederick Barrows, Haverhill, Mass.—Filed 
April 5th, 1887. 
Claim.—(1) As a new article of manufacture, a device 
of the character described, consisting of a bracket carry- 





tall 


ing a roller and a spring, the latter being 


to 
maintain the roller in the vertical plane yas 


whereby variations in such mechanism in one engine 
are tr itted to the corresponding mechanism of 
both or all the other engines, substantially as set 
forth. (8) The combination, with the throttle valve 
or cut-off mechanisms of two or more engines and the 
line or lines of connected ‘ting, of removable and 
adjustable connections between them, substantially as 
set forth. (4) The combination of the valve or cut-off 
mechanisms of two or more engines, the line or lines 

















of connected shafting, connections between such 
mechanisms and such shafting, and means for holdi 
such shafting in any position to which it is moved, 





’ 
specified. (2) As a new article of manufacture, an 
attachment for sofas and other articles of furniture, 
consisting of a roller mounted in a supporting arm, 
and a bracket in which the said sup; arm is 
pivotted, substantially as described. (3) The combi- 
and the pivotted arm c, 

g a roller a, of a spring A, at the back of said 
supporting arm, substantially as described. (4) The 
cnnbtastion, ith the bracket /, formed with lugs ¢ of 
an arm c, pivotted between said lugs and = gy he 
roller a, and a spring A, secured to the bracket / be- 
tween the lugs ¢ e, substantially as described. 


,395. Gas Furnace, H. W. Loss, Bdge Moor, Del.— 
Filed June 7th, 1886. “ 

Ctaim.—A continuous hearth of a circular, elliptical, 

or polygonal outline with two removable partition 











doors, combined with and surrounding an inner inde- 
pendent structure consisting of an oe partition 
4 tor with a ible valve and a lower gas 








roducer with a similar valve, the inner structure 

ing connected with the outer hearth by two diame- 

trically opposite situated openings or throats, substan- 
tially as and for the purpose specified. 


365,465. Vatve Gear, 7. A. Edison, Menlo Park, N.J. 
—Filed October 12th, 1882. 

Claim.—{1) The combination, with two or more 
engines centrifugal governors, of ons 
between such governors ca’ them to actin uniscn, 
substantially as set forth. (2) combination, with 
two or more steam engi each operating one or more 
dynamo or magneto-electric machines, all of such 
machines being c 


, of a line or lines of connected 
, and connections from 
throttle valve 








to the 





said shafting 
or cut-off mechanism of each engine, 
* 





tially as set forth (5) The combination of 
two or more steam engines, one or more dynamo or 
magneto-electric machines driven by each of said 

gines, all such hi bein, ted in multiple 
1s. yy 








ng is 
arc, and means for regulat the speed of both or all 
wet engines foot mene J substantially as set 
forth. 


365,475. Avromatic WaTer-GavucE Vatve, J. Kayser, 
New York, N.Y.—Filed February 3rd, 1886. 

Claim. —(1) The combination of the automatic 
check valve E, the valve F, the pin D, and the 
spring C, whereby the closing of the valve F automati- 
cally opens the valve E, while the opening of the 


(365, 475] 
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valve F does not close the valve E, substantially as 
described. (2) In an automatic gauge-cock, the com- 
bination of the valve E and its seat F with the screw- 
stem B, having the pe D and the spring C surround- 
ing the D an against the outer portion 
of the valve E, substantially as described. 


365,482. Process or Rottinc DaMASKEENED Rops, R. 
M » Bi heid, Prussia, Germany.—Filed 
January 31st, 1885. 


Claim.—{(1) The process of wegey damaskeened 
rods, which consists in passing a block or billet 
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formed of metals differing in quality or kind between 
rolls, and thereby reducing the size of the block 
simultaneously with imparting a spiral twist to the 
fibres of the metal, substantially as set forth. (2) The 














poorem of forming damaskeened rods, which consists 
rolling a block or billet com 

in quality or kind through between rolls, so as to 
reduce the size and impart a spiral twist to the fibres, 
then uniting several of these rods and passing them 
——— rolls, 80 as to produce a like inter- 
twisting of the fibres, substantially as forth. 


365,508. Enos Governor, G. BE. Dow, San Francisco, 
Cal.—Filed September 7th, 1886. 

vr egg A governor consisting of a cylinder con- 
taining liquid, a main i moving vertically therein 
and connected with the supply valve of the engine, 
and the smaller alternately reciproca’ pistons 
tt) oy Ae nd! chambers in the main 
poten, n combination w: the upwardly-opening 
outlet valves in said pistons and the escape-passages 
through the main piston, substantially as herein 


[365,508] 
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described. In a governor, a cylinder or chamber con- 
wey I liquid, a piston fitting therein and connected 
with the supply valve of the engine, and smaller alter- 
nately reciprocating pistons operating in corresponding 
chambers in the main piston, and by which means the 
reactive force of the governor is sustained and con- 
trolled, in combination with the inlet valve K and 
passage L1, communicating with the reservoir-space L 
and Us passage W, substantially as herein de- 
scribed. 





365,'701. Gas-motor Enaing, N. A. Otto, Deutz-on-the- 
Rhine, Germany.—Filed February lith, 1887, 
os Igniting apparatus for gas-motor es, 
consisting of a slide n having a channel 6 communica- 
ting by a small hole ¢ with a chamber d that in its turn 
communicates by an annular opening d! with a passage 


365, 701 





e having opposite lateral openings ¢! ¢2, the passage ¢ 
being made to communicate with the firing port of the 





engine by a h, substantially as described. (2) 
In combination with the passage ¢ el ¢? of the igniting 
slide n, the chamber /, icating with the outer 





air by a regulating cock g, and with the said 
by an opening /, substantially as herein described. 
365,'707. Stone-pRressino Hammer, J. S. Squires, Jor- 
dan.—Filed December 4th, 1885. 
Claim.—The combination of the head or body A, the 
plate B, secured to said body on one side, removable 


(365,707) 








points or chisels ry oes by the body-plate, and the 

stirrup clamps C C, clasping said points or chisels and 

secured in holes formed in the plate near its ends 

substantially as described. 

365,819. Art or WeLpINno THE Enns or Meta TuBes, 
H. Jordan, Northampton, Mass,—Filed April 28rd, 


1886, 
Claim.—The improved art herein described of butt- 
welding the ends of metal tubes, consisting in first 
shaping the end to be welded, then closing the end of 


365,819 








Eee ane 


ed 8 


the tube sufficiently to bring the edges each opposite 
to the other, and then heating and welding between 
dies — to force the inwardly-bent ions of the 
end of the tube together and form a butt-weld, sub- 
stantially as and for the purpose set forth. 











Rattway Extension 1n Ceyion.—In his first re 
on the Uva ce, issued by Government, Mr. Kir g 
urges that a decision should be come to very soon a. 
regards the extension of the railway by some route and 
on some gauge. Ceylon Loe were glad to learn by 
last mail from Mr. T. N. Christie, the chairman of the 
Ceylon Planters’ Association, that on the day after the 
mail left England he was to have an interview with Sir 





Henry Holland on this subject, and they hoped tha 
at length the extension would be sanctioned. 
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ATHUS IRON AND STEEL WORKS. 
No, VI 
(Concluded from page 503, vol. lxiii.) 

Steel works’ blowing engine and steam hammers.—In our 
fourth article on these works!, we promised an illustra- 
tion and description of the steel works’ blowing engine, 
which is the latest development of the type so Tong 
adhered to by the Cockerill Company, and one of the 
early forms of which was described and _ illustrated in 
connection with the Reschitza Iron and Steel Works in 
Hungary.” The Athus engine, a side elevation and part 
plan of which are given on page 214, differs from its 

prototype in having the air cylinders below at the ground 
foal and the steam cylinders above, mainly for greater 
stability, but also to reduce height. The air cylinders are 
14 metre = 4ft. 7in. in diameter, the stroke being 1°5 
metre = 4ft. llin.; the high-pressure cylinder is 1°15 
metre = 3ft. 9in.; and the low-pressure, 1°9 metre = 
6ft. 3in. in diameter. With steam at about 65 lb. pres- 
sure in the small cylinder, the engines indicate 800-horse 
power. The usual speed at the above-named pressure is 
32 or 33 revolutions per minute, but as-many as 40 may 
be made if necessary. The jacket of the small cylinder 
acts as a steam reservoir between the high-pressure and 
the low-pressure cylinders, and each cylinder has its own 
condenser. A condenser may be disconnected if required, 
and either cylinder may be made to work with either 
condenser by means of a special valve and a suitable 
arrangement of pipes. As will be seen by the plan, the 
fly-wheel, 8 metres = 26ft. in diameter, and weighing 
18 tons, is built up with round spokes, keyed into 
the boss and the square rim, is keyed on its shaft 40 cm., 
or nearly 16in., in diameter, and is arranged between the 
two cylinders. To each cylinder there is a double cross- 
head, with ordinary connection for the connecting-rod, 
and another askew for the two piston rods, guided by 
brasses in the frame of the blowing cylinder; and pro- 
longations on each side of the crosshead work the beams 
of the air > two short rods each. The shaft of 
the air pump ms is carried by brackets on the 
octagonal columns, of which there are four to each 
engine, that is to say, four on each side of the fly-wheel. 
ne two cylinders are apparently of the same external 
diameter, because of the pa 2 forming the steam reser- 
voir between the two cylinders. The small cylinder 
exhausts into this jacket, whence it is led to the valve 
chest of the large cylinder by a hollow casting of square 
section; but this is not seen in the side elevation, being 
hidden by the entablature, as also is the lateral and hori- 
zontal passage forthe exhaust steam from thelarge cylinder. 
The steam s downwards tothe condenser by two steam 
pipes of circular section, that look like columns, to both 
condensers in the normal working of the engine; but, as 
stated above, one of the condensers may be shut off when 
required. The distribution of steam is effected by four 
lifting valves worked by two horizontal cams on a vertical 
shaft, actuated by a pair of mitre pinions from the main 
shaft. On the vertical shaft are two horizontal cams, 
which by levers work two horizontal rocking shafts; and 
these actuate by rods the beams of the lifting valves. 
The levers have screw plugs for compensating wear. The 
air valves, both inlet and compression, are also worked by 
cams, a plan and section of each being appended. The 
nlet valve is of gun-metal, with a leather washer bedding 
on a cast iron seat; and both the compression valve and 
its seat are cast of a special quality of iron with no washer 
between. 

Steam for the steel works’ blowing engine and the 
pumps is obtained from a battery of six horizontal boilers, 
each with two water tubes and one superheating tube. 
They are fired by the blast furnace gases, and have a 
heating surface of 100 square metres = 1076 square feet 
each. Besides the boilers just mentioned—see general 
plan of the works, p. 22 of vol. lxii—there are two 
other batteries, all fired by the blast furnace gases. Near 
the offices are five boilers, two with two water tubes and 
three with one water tube and one superheater. The 
steam from these is conveyed in pi lagged with slag 
wool made on the spot, and senelll with four expansion 
joints. The pipes are carried on light trellis work 
columns made of a happy combination of flat bars 
and angle irons. The steel works being at a lower 
level than the ironworks, the steam is let down a 
vertical pipe and then up to the cylinders of the steel 
works’ blowing engine, all water being intercepted in the 
bend at the bottom, which forms an effectual steam trap. 
Near the blast furnace blowing engines are twelve 
other boilers, each independent of the others, but all con- 
nected together by the common steam pipe. Six of these 
have water tubes, and six are without them. All the 
boilers at the works are horizontal, are externally fired by 
the blast furnace 8s, and communicate together, so 
that no department shall be stopped in case of accident to 
any one boiler or battery of boilers. 

e samples of each blow of steel are heated, drawn out, 
and bent cold, as already described, under the small double- 
acting steam hammer—shown in the annexed engraving 
—made by J. Banning, late Keller and Banning, of Hamm, 
Westphalia. The hammer-head, forged solid of cast steel 
in the same piece with the piston-rod, weighs 300 kilogs. 
= 6 cwt., and has a fall of 55cm. = 22in. The action 
will be seen by the engraving. The slide valve-rod is 
actuated automatically by a striker on a short horizontal 
ehaft, made to revolve partially on its axis by means of a 
rod working in a guide fixed to the hammer-head. But 
the intensity of blow, and also the stroke, may be regu- 
lated by a hand lever which alters the position of the ex- 
centric horizontal shaft. The hammer-head is guided by 
steel slide bars, which are readily renewable. e foun- 
dation consists of 20 cm. = 8in. oak planks laid on a mass 
of brickwork. 

The cylinder of the 15-ton steam hammer made b 
the Cockerill Company for drawing out the ingots, 





1 See Toe Encineer of 9th July, 1886, page 84. 
® See Tux Enaverr of let and 29th February, 1884, pp, 92 and 166, 





making slabs for plates, &c., has a diameter of 1:1 
metre = 3ft. 7Zin., and a fall of 2°5 metres = 8ft. 23in. 
Steam is admitted below the piston by a lifting valve 
worked by lever and rod. ne pillars, which are 
slightly conical, and the cross-beam, are made of 
late-iron rivetted, plenty of room being afforded 
or getting all round the anvil. The anvil-block was cast on 
the spot in three pieces from metal run directly from one 
of the blast furnaces, and from two cupolas simultaneously. 
First one piece was cast, and then another, by which time 
the ‘acuhl of the first was sufficiently cooled to receive 
the metal for the third. Below the anvil-block are two 
rows of oak balks 30cm. = 113in. square, tied together 
by bolts, and resting on a mass of concrete 2°5m. = 
sit. 2in. deep and 3m. = 9ft. 10in, square. The founda- 
tions of the hammer standards consist of two masses of 
brickwork 4m. = 13ft. lin. by 6°6 m, = 21ft. 8in. by 6°4 m. 
= 2I1ft. deep, each standard being tied to the foundation 
plates by two rows of three tie-bolts. 

Two more steam hammers, a 10 and a 20-ton, are 
eventually to be erected, and also several roll-trains. 


Until these are added, the full advantages cannot be got | h 


out of the eighteen Gjers’ soaking pits in two groups, 
with their hydraulic crane. The castings for the large 
Bicheroux heating furnace, the floor-plates, and the 
covers of the ingot-moulds, were, like the anvil-block, 
cast of iron run directly from the blast furnace. In 
No. II. of these articles some reflection was made on the 

licy of erecting the fifty Modesse coke ovens near the 

last furnaces, and of paying carriage on the raw coal 
instead of on the coke. 1t has been explained, however, 
that these ovens are only used in case of emergency, for 
it sometimes happens that supplies of coke cannot be ob- 


BANNING’S STEAM HAMMER. 


tained, while coal may be had at any time from more than 
one centre of production. When in full work the number 
of hands and officials employed at the ironworks and steel- 
works together approaches 300. The Belgian law as to 
employers’ responsibility in case of accident is very strin- 

ent; but the Company subscribes to the Société Royale 
Belge d’ Assurance contre les Accidents Industriels, which 
takes all risk devolving on employers, excluding, how- 
ever, accidents arising from the men’s own carelessness, 
for which they alone are held responsible. 

The Athus Steel Works have produced small ingots of 
extra mild steel, having a remarkably smooth external 
surface, which is difficult to obtain with very mild 
steel, containing 0°09 per cent. of carbon and from 0°2 to 
03 per cent. of manganese. The steel works have, 
however, fallen on bad times, for present prices of 
steel ingots are not sufficiently remunerative to keep 
them going. An eminent authority has said that 
a mistake was made in stopping short at ingots, in- 
stead of going on to produce rails and bars, which would 
more readily have secured a market; but it is probable 
that customs dues and railway rates have more to do 
with the matter than economical production. Pig iron, 
however, was not so much depreciated as steel last year, 
and the production of the two blast furnaces—76,816 tons, 
the largest on record since their erection in 1874—per- 


Y | mitted of a dividend being paid of 25f.= £1 on the 


4000f. = £160 shares, besides ae 5 per cent. to the 
reserve fund. This year Athus forge pig has been sold 
for 42f.= £1 13s. 7d. per ton, which is a great advance on 


the prices of last year, This improvement is due to all! 








the stocks of basic pig in the adjoining Grand Duchy of 
Luxemburg having been absorbed by Germany, and the 
production contracted for in advance. Consequently, far 
smaller quantities of forge and foundry pig are now made 
in the Grand Duchy, which strengthens the market for 
the furnaces of Athus, Halanzy, and Musson, in Belgian 
Luxemburg. Here it will not be out of place to state that 
only the above-named furnaces in Belgium are in a position 
to produce pig economically, being situated on the ore, 
which is the largest bulk and weight of the three items to 
be taken into consideration in calculating “the survival 
of the fittest” in this matter of blast furnaces, taking the 
weight of pig iron as 1, that of the coal is 2, and that of the 
ore 3, approximately. Now the ore for these furnaces is 
absolutely on the spot in the case of Halanzy and Musson, 
and practically so in that of Athus, exception being made 
for the comparatively small quantities of extraneous 
ore required to secure a good mixture and proper 
working of the blast furnace, as well as the Nassau 
ore for basic pig. The coal, or rather coke, has to be 
brought from the centre of Belgium; and the product 
as to be conveyed to its centre of consumption; but, 
even in the case of raw coal, these two items only amount 
to the same weight as that of the ore. Now, on the other 
hand, Liége or Charleroi, though they have coal on the 
spot, incur carriage on the ore or on the pig; that is 4 to 
2, so they are manifestly in an uneconomical position for 
making pig, though eminently in a favourable one, espe- 
cially the former, for making finished iron—thus bear- 
ing out the truth of the adage: The blast furnace on the 
ore; the rolling mill on the coal. There is, however, a 
raison @étre for a few blast furnaces at Charleroi, viz.,‘to 
work up the tap cinder, which is produced in large quanti- 
ties by the puddling and heating furnaces of the dis- 
trict— containing sometimes as much as 55 and 50 per cent. 
of iron respectively. There is little doubt but that 
all the blast furnaces in Belgium, except in the pro- 
vince of Luxemburg, embracing those already named, 
and perhaps a few at Chaleroi, would soon be put 
out, were they not helped up by the tax of of. = 
4s, per ton imposed by the Belgian Government on all 
foreign pig. This tax is exceedingly unfair to England, 
because all Scotch pig, which is after all only a 
semi-finished product, required to secure tough castings 
in Belgian foundries, is saddled with 4s. a ton at the 
Belgian frontier, while, on the other hand, the English 
Government is so very kind as to admit Belgian iron and 
steel—finished products, ready for use, and representing 
Belgian labour as well as raw material and fuel—abso- 
lutely free, to the exclusion of her own joists and girders 
from buildings. This is an anomaly which requires 
agitation to be abolished. Let Luxemburg, both Belgian 
and Grand-ducal, produce pig iron, forge, foundry, and 
basic, for which they are so well-endowed by nature ; 
let the coal districts of Belgium confine themselves to the 
production of finished iron and steel for which they are 
specially adapted ; and, if Belgium taxes our semi-raw 
Scotch pig, let England turn the tables by imposing a 
duty on Belgian finished joists and girders, thus giving a 
chance to Middlesbrough producers of these articles. 








THE GENERATION OF STEAM. 


In Tue Eneineer for August 19th, page 157, will be 
found an article on “Combustion.” The following 
article may be regarded as a sequel to it. Like it, it 
is intended for the perusal of non-scientific men and 
students. 

It will be remembered that when writing on combus- 
tion we explained how much heat can be got out of a 
pound of coal. We now propose to show what becomes 
of that heat in the process of generating steam. To 
make what follows clear, it will be necessary to say 
something of specific heat and latent heat. 

We have already explained that the thermometer can 
only measure temperature or intensity. It cannot measure 
quantity. For example, it is obvious that there must be 
twice as much heat in two pounds of boiling water as 
there is in one pound; but a thermometer first put into a 
vessel containing one pound, and then into another 
vessel containing two pounds, will still give the same 
indication, viz.,212deg. Now, different bodies havedifferent 
capacities for heat, or in other words, their specific heat 
varies. That is to say, if we bring two different bodies to 
the same temperature, the quantity of heat in each will 
vary. Water has the highest specific heat of any known 
substance, or liquid, and is therefore taken as a stan- 
dard. The following table gives the specific heat of a few 
well-known metals, water being taken as unity :— 





 . SPEER tee 
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To find the quantity of heat necessary to raise any of 
these metals to a —_ temperature, it is only neces- 
sary to multiply the quantity of heat required to raise 
an equal weight of water to the same temperature by the 
fraction given above. Thus, for example, let it be 
required to ascertain the quantity of heat necessary to 
raise, say, 10 1b. of cast iron 100deg. We know that the 
quantity of heat required to raise 10 lb. of water 100 deg. is 
10 x 100 = 1000 thermal units. Then 1000 x *12983 = 
129°83 thermal units.1_ In round numbers, the specific 
heat of water is about eight times as great as that of cast 
iron. 

Gases have in like manner their specific heats. The 
specific heat varies with the pressure under certain con- 
ditions, but with this we have at present nothing to do. 

Nor need we concern ourselves with the specific heat 





1 See page 157, 
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of any gas but air, which is ‘23. In round numbers, 1 lb. of 
water requires four times as great a quantity of heat to 
raise it to a given temperature as does a pound of air. 

It has already been shown in the article on combustion 
that a pound of coal properly burned will give out about 
14,500 thermal units, and that it requires for its com- 
bustion 18lb. to 241b. of air. The first effect of the 

“burning coal on the grate is to raise this air to a very high 
temperature; but as the air passes through the te or 
flues of the boiler it surrenders a large quantity of this 
heat. We may, therefore, neglect the furnace tempera- 
ture and deal only with that of the gases as they leave 
the boiler. A very common temperature is 500 deg. 

the air entered at 60deg., then it is clear that going away 
to the chimney at 500 deg., it has been raised by the coal 
through 440 deg. The total quantity of heat wasted up 
the chimney per pound of se will be found by multiply- 
ing the number of pounds of air admitted to the furnace 

r pound of coal by the elevation in temperature and 

y the fraction ‘23 representing the specific heat of air. 
We have then for 18 1b. of air, 18 x 440 x ‘23 = 1821°6, and 
if 241b. of air are admitted we have 24 x 440 x ‘23 = 
2428°8. From this it will be seen that the more air we 
admit to the furnace the greater the waste; but care must 
be taken not to admit too little, otherwise, as has been 
explained in the article on combustion, there will be still 
greater waste caused by the imperfect burning of the coal 

Of the 14,500 thermal units given out by the coal, then, 
we see that about 2000 are wasted up the chimney, 
unavoidably, leaving us only 12,500 to make steam with. 
It is to save some of this waste heat that “ Economisers ” 
are employed; these are pipes set in an enlargement of 
the flues, and through them the cold feed-water is pumped, 
and so raised in temperature. The object of all economical 
boilers is to send away the escaping gases at as low a 
temperature as possible, but this can never be less than 
that of the water in the boiler. 

We have now to consider the work done by the 12,500 
units remaining to us in generating steam. The first 
work is to raise the feed water to the boiling point, which 
varies with the pressure, increasing as the pressure 
increases. The following table gives a few of the more 
usual pressures and temperatures :— 


Absolute Pressure per sq. in. Temperature. 
Ths. ‘s 


deg. Fah, 
irae ee APR 
30 250 
40 . 267 
50 - 
60 . 293 
70 303 
80 . 312 
90 . 820 
100 . 328 
150 . 3858 
250 401 


The safety-valve loads will always be 14°7 lb.—in round 
number, 151lb.—less than these, because the pressure 
of the atmosphere loads the valve. Thus, 100 Ib. in 
the preceding table corresponds with a pressure, as 
shown by the pressure-gauge, of 85 1b. The feed-water 
goes on rising in temperature till it attains the tempera- 
ture proper to the pressure. Then it begins to boil, 
not before. Let us suppose, for the sake of illustration, 
that we have a boiler working at 851b. by the gauge; 
the boiling point is 328deg. Let the feed be pumped in 
at 60 deg.; then each pound of it will require 328 - 60 
= 268 thermal units to raise it to the boiling point. Once 
this is reached, the water gets no hotter. The heat is 
thenceforth expended, not in augmenting temperature, 
but in making steam, and is said to become “latent,” or 
hidden. This expression is not strictly correct, but as it 
is commonly used it may be allowed to pass. Thus, 
then, each pound of steam contains what may be regarded 
as two quantities of heat—one quantity foandeen «2° in 
raising temperature, the other in converting the water 
into steam. Now it is a noteworthy fact that the 
sum of the sensible and latent heats of steam is very 
nearly constant under all circumstances. Thus let us 
take steam at atmospheric pressure, as, for example, 
it comes from the spout of a tea-kettle; its sen- 
sible temperature is 212 deg., representing 212 
thermal units per pound. Its latent heat is 965 deg., 
representing 965 thermal units per pound, and 212 + 
965 = 1177 thermal units per pound, measured from zero. 
Steam 1001b. pressure—85 lb. by the gauge—has a sensi- 
ble temperature of 328 deg., on carer 328 thermal 
units, a latent heat of 883 thermal units, and 328 + 883 = 
1211 measured from zero, which, it will be seen, is only 
34 deg. in excess of the sum of the latent and sensible 
heats of steam at 212deg. The total number of units of 
heat which have to be used in making a pound of steam 
will vary with the temperature of the ped-aenee: Let 
that be 60deg. Then each pound of steam at 100 Ib. 
pressure represents 1211 — 60= 1151 thermal units. 
We have seen that all the eat left in after the air neces- 
sary for combustion has had its share, is 12,500 units per 
Then _ = 10°86 lb. as the greatest 
possible weight of water that can be converted into steam 
of 100 1b. absolute pressure; if the admission of air is at 
the rate of about 221b. of air per pound of coal, and if 
the temperature of the escaping gases is 500deg., With 
the data here given our readers can calculate for them- 
selves the return to be expected under other conditions of 
pressure, temperature, weight of air admitted, and so on. 

It must be remembered, however, that there are other 
sources of waste, concerning which we have said nothing. 
One is found in the fact that coal is not all combustible. 
It contains a greater or less weight of ash, which is 
simply incombustible mineral matter, and varies very 

tly in quantity with the quality of the coal. Some 
of the best Welsh coals contain hardly any incombustible 
matter; on the other hand, lignite or brown coal, much 
used on the Austrian railways, contains so much light 
ash, that after a run of twenty-five miles or so the smoke- 


pound of coal. 





boxes of the locomotives become half filled and have to be 
cleared out. Another source of waste is bad firing, which 
causes unburned coal to fall through the bars. tly a 

reat deal of heat is radiated from the boiler and the 

rickwork in which it is set. It is to prevent this loss 
that boilers are clothed. It does take place, however, 
and in some cases represents a good deal, When all these 
things are put together it will be seen that large 
deductions must be made from the total quantit 
of heat set free by combustion, and a boiler whic 
can evaporate 10°8 lb. of water from feed at 60 deg. must 
be exceptionally excellent. What we have said indicates 
that economy is to be sought, first, in securing the com- 
plete combustion of the fuel and the gases it liberates; 
secondly, in admitting the smallest quantity of air which 
will suffice to secure perfect combustion; thirdly, insending 
away the from the boiler at a temperature as near 
as possible to that of the water in the boiler; fourthly, in 
using the gases, after they have left the boiler, to heat 
the feed-water; fifthly, to prevent in every way possible 
the radiation of heat Na the boiler; and lastly, we may 
point out that considerable advantage might be derived 
from heating the air required for combustion before it 
enters the Beco if only it could be done cheaply and 
in a satisfactory way. The effect of heating it would be 
analogous to that produced by heating feed-water, and 
may be calculated in the same way. 

No attempt has been made to go into minute detail, 
but enough has, we think, been said to give a sufficiently 
precise idea of the principles involved in the generation 
of steam, and to enable the non-scientific reader to make 
for himself the few simple calculations necessary to esti- 
mate the possible efficiency of a steam boiler and its 
furnaces. i 








TRAVELLING CRANE, 50-FEET SPAN, TO LIFT 
THREE TONS. 

Ix our impression of the 29th of April, 1887, we gave a 
sketch of the cranes in use in the side departments of the boiler 
manufactory of the Paris-Lyons-Mediterranean Railway at 
Oullens. We give on page 211 an engraving of those employed 
in the central nave of the same factory. These are of greater 
span than the former, and are worked by the shop engine 
by means of a fly rope, instead of by hand like the others. 











SECTION 





over the driving pulley A. Each of the large girders is formed 
of an iron web of ‘39in., which varies from 2ft. deep in the 
middle to 16jin. at the extremities, of two flat flanges 6}in. x 
jin. from one end to the other, and of four connecting angle 
irons 2gin. x are x ‘39in. Each of the webs is formed of 
three plates, which are joined together by double-joint covers 
of 12in, x ‘39in. The plates of the lower flanges have their 
ends joined by joint-covers of 31'bin. x 6jin, x din, Those of 
the upper ones have no joint-covers, Fig. 4 gives the longi- 
tudinal section of the large girders, Rails are fixed on the 
large girders along which runs a four-wheeled wagon J J; which 
carries the load. This is sustained by an iron chain of *6in. fixed 
to the hook a, at one end of the crane, passes over the two pulleys} 
attached to the wagon, and over the movable pulley c, and rolls 
up over the barrel of the windlass U at the extremity of the 
crane. This disposition is the same as that of the hand crane 
described in our Apri] number ; it enables the wagon to run 
from one end of the crane to the other without either raising or 
lowering the load. The wagon is moved by means of an endless 
iron chain of 11 mm., the ends of which are fixed to the two 
ring bolts dd of the wagon, rolling over the pulley f/f at one 
part, and over the nut P at another. 

Working mechanism.—The fly rope enters the crane by 
one of the pulleys A!, which it quits vertically over the pulley A, 
describing a half circle ; after this it again descends over the 
second pulley A!, by which it leaves the crane. The pulleys A! 
are simple return pulleys; the pulley A, on the contrary, 
drives the whole mechanism. It is keyed on to its shaft, 
which consequently turns continually while the cable is in 
motion ; no other part of the mechanism is set in motion by 
this movement unless it be previously arranged so as to effect one 
of the three actions raising of the load, driving the wagon on the 
crane, or displacing the craneitself. The three mechanisms of move- 
ment are composed of conical pinions with smooth surfaces, which 
can at will be made closer or more distant from one another, and 
which work by friction. The mechanism for removing the 
crane is nearest to the starting pulley. The two conical 

inions BB are connected by a sleeve, and controlled by one 
nd wheel, one or other of the pinions B being put in contact 
with the pinion C, which is driven in one direction or another, 
according to which pinion it has been brought in contact with. 
The displacement of the movable handle is effected by means of 
one of the hand wheels Y, which is worked from the platform gh 
suspended from the crane. This hand wheel is fixed to a rod, 
the upper end of which is screwed, and which cannot be moved 
without driving back one of the two springs contained in the 
boxes & and /. The pinions are thus forced upon the wheel C 
with a spring pressure, and the movement is gradually brought 
































The same rope governs the four cranes of the central nave, one 
of which is of 20 tons power, the others being of 3 tons each. 
The engraving, page 211, represents a crane of 3 tons power. It 
must be remembered, however, that the dimensions of the 
rope by which it is worked, and of which we are about to give 
some details, have been calculated in regard to the 20 tons 
crane. This rope is of cotton; it is lin. in diameter, of 
three twists, without any central cord. These twists are them- 
selves composed of twenty-five strands each ; they are twisted 
in a contrary direction to the rope, and have thirteen to four- 
teen turns to the metre. Thus formed, the cable should weigh 
about 1b. per yard, and should have a breaking strength 
of about 2tons. Before being adjusted it is steeped in a 
mixture of twenty-five parts of tallow to ten of resin, and 
submitted for ten days to a tension of 100 kilos, When in 
work it is again coated with sixteen parts of tallow to ten of 
resin as occasion requires. The driving pulley of the rope 
is placed at one extremity of the factory. It is 4ft. in 
diameter, and makes 319 turns per minute. At the other 
end of the factory, being a distance of about 170 m., 
the rope returns over another pulley of the same dimen- 
sions, as shown by the engraving. Fig. 5 represents the 
grooves of both the pulleys. The pulleys by which the 
rope sets in metion the mechanism of the cranes have grooves 
of the first type; those which receive the cable on its 
return have grooves of the second type. All along its course 
the cable is supported by brass rollers 6in. in diameter, 
12 metres apart. When acted on by the cable these rollers 
revolve at the rate of 2546 turns per minute. So great a speed 
requires that the rollers should have their centres of gravity 
rigorously placed in the axis of rotation, and that their axes 
should not be allowed to have too much play in their sockets. 
Taking the lineal speed of the cable to be 20m. per second as 
indicated, it has been calculated that the following speeds per 
minute are obtained for the divers movements of the crane :— 


Cranes of Cranes of 
. 20 tons. 8 tons. 
Speed in raising a weight eight oe — 4 . 4 4 
Speed in transporting a w -. 9m, -. 9m, 
8 in the crane from 


one end of t caatapee the other 8 m. 965 +. 9m, 105 

Description of travelling crane.—The crane we propose 
describing is of 3 tons. The frame is composed of two large 
iron girders and angle irons, resting at each extremity on two 
transverse double T-iron girders of 6jin. x 4}in. x ‘39in. These 
latter are parallel with the ground; the rollers are placed 
between them, to which they are suspended by forked bolts. 
On the side where the rope runs, a third girder of double-T iron, 
parallel to the two first, and having the same transverse section, 
serves with them to sustain the pulleys A’, and directs the rope 
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about by a slowly increased friction. The springs used for the 
purpose are as follows:—Diameter of the steel wire, 8°2 mm.; 
outer diameter of the spring, 60°2 mm.; number of spirals, ten; 
height of free spring, 210°5 mm.; initial height of fixed spring, 
167 mm.; height of spring completely closed, 153 mm.; initial 
reaction of spring, 140 kilos.; reaction of spring completely 
closed, 185 kilogs. Under these conditions the movements 
are easy and continuous, but care must be taken to avoid 
the pinions being splashed with oil. In order to do so, the 
backs of all the pinions have been furnished with covers of 
brass, and screens have been placed between them for their pro- 
tection. The mechanism for transporting the load is similar to 
that already described. The mechanism for raising the load 
differs from the other two in that the pinion B"™ carried by the 
principal shaft is collared to a fixed post, while the pinion C™ 
approaches it by the action of the rod. Further, this rod pro- 
duces no action except in the direction of raising the load. For 
the descent it is sufficient to loosen the brake by pulling the 
rope m when the load is heavy. In a contrary case the rope n 
must also be pulled, which draws nearer to the pinion B"™ a 
pinion p carried by the same shaft as the pinion C", and held 
generally apart from B! by a buffer spring. The three fly- 
wheels Y and the ropes m and m are conveniently united in the 
hand of the conductor, who is placed upon the platform gh, and 
from this elevated position easily follows and conducts the 
manceuvres below him. In the engraving a system of notched 
pinions ZZ will be observed, and the pulleys for chains X 
placed below the platform gh, and commanding the three work- 
ing rods. This system was invented in order to be able to work 
the crane from the ground floor of the factory in case of need 
by means of pendent chains, But experience has proved that it 
is always best to work it from above on the platform gh. 

Lifting movement. —The pinion B" governs the ascension 
movement by means of the smooth pinion C™ of the cogged 
pinion Q gearing with the wheel R and of the cogged pinion S 
gearing with the wheel T, which is mounted upon the axis of 
the barrel U. The diameters of the governing pulley A, of the 
barrel U, and of the pinions and intermediary wheels are as 
follows: — Driving pulley A, 680 mm.; smooth’ pinion B', 
186°6 mm.; smooth pinion C!, 280 mm.; cogged pinion Q, 
63°15 mm.; cogged wheel R, 1200 mm.; co; pinion 
S, 159 mm.; cogged wheel T, 1035 mm.; barrel U, 650 mm. 
The result is that the relation between the course pursued by 
the cable passing over the pulley A and by the load is, 


680 x 280 x 1200 x 1085 x2 _ 5 
1866 x 63°15 x 1592 x 650 = 288 


The shaft on which the pinions C and Q are keyed carries a 
counterpoise brake and an automatic tightening brake of the 
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COMPOUND ENGINE FOR THE INDIAN STATE RAILWAYS.—DETAILS. 


(For description see page 198.) 
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Bourgougnon system, similar to that described in our April 
number, 1887, in connection with the hand crane of 8°80 mm. 
span. The diameter of the pulley of the break V is 360 mm. 
Traversing the wagon J J.—The pinion B' causes the tra 
of the wagon by means of the smooth pinion C' of the cogged 
pinion L, which gears into the wheel M, and of the cogged pinion 
N, which gears into the wheel Q mounted on the axis of the nut 
P. The diameters of the governing pulley A, of the nut P, and 
of the pinions and intermediary wheels are as follows :— 
Governing pulley A, 680 mm. ; smooth pinion B', 1866 mm. ; 
smooth pinion C', 280 mm. ; ; cogged pinion L, 85° 73 mm. ; cogged 
wheel M, 700 mm. ; ; cogged pinion N, 150 mm. ; cogged wheel 0, 
375mm. ; nut P, 160mm. The relation between the course 
pursued by the cable, passing over the pulley A, and by the 
wagon is : 
680 x 280 x 700 x 375 
186°6 x 85°73 x 150 x 160 


Traversing the crane.—The pinion B causes the traverse of 
the crane by means of the smooth pinion C; of the 
pinion D, which gears into the conical wheel E; of the two 
pinions F, which gear into the two wheels G; and of the two 
pinions H, which gear into the two wheels lL carried by the 
axes of the rollers K. The diameters of the dri iving pulley A, 
of the rollers K, and of the pinions and intermediary wheels are 
as follows :—Governing pulley A, 680mm.; smooth pulley B, 
186°6 mm.; smooth pulley C, 280 mm.; cogged pinion D, 100 mm. ; 
cogged wheel E, 300 mm.; cogged pinions F, 71°46 mm.; cogged 
wheels G, 250 mm.; cogged pinions H, 87 mm.; cogged wheels I, 
695 mm.; rollers K, 650mm. The relation between the course 
pursued ‘by the cable passing over the pulley A and by the 
crane is 


= 1302 


680 x 280 x 300 x 250 x 693 
186°6 x 100 x 71°46 x 87 x 650 
Weight.—The total weight of a crane of the type we have just 
described is about 10 tons. The load under which these ma- 
chines have been tested is 6 tons. This is double the normal 
weight they are called upon to raise in ordinary service. The 
Portfeuille Economique des Machines, from which we gather our 
information, says they have borne this test in the most satis- 
factory manner. 


sz 131. 











ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS, 


Australia—Irrigation.—The United States Consul at Sydney 
reports :—The recent publication of a series of elaborate reports 
by the various Colonial Governments on the conservation of 
water, together with the arrival in Sydney ot a number of 
American capitalists and engineers interested in irrigation, has 
awakened very general interest in the subject throughout 
Australia. The art of irrigation, as far as the colonies are con- 
cerned, is only in its theoretical stage. A few persons have 
made a beginning, but no important results have been obtained. 
The method adopted here consists principally In pumping the 
water out of the rivers on to the land. American pumping 
appliances are usually employed, and are admitted by everyone 
to be superior to all others. Those contemplating the inaugura- 
tion of an extensive system of irrigation in Australia should 
remember that the conditions of the country here are altogether 
different from those in the United States, especially in the 
absence of Jarge rivers and lofty mountains. There are no large 
fresh-water lakes, and those existing are all shallow and untrust- 
worthy for water supply. In most cases they are mere depres- 
sions. There is a great clamour throughout the colony for a 
grand national system of irrigation by those who have no know- 
ledge of its cost or from what source the water is to be obtained. 
The rivers and streams become dry at a time when water is 
most needed for irrigation purposes, in dry seasons amounting 
to but little more than a chain of water holes. The landowners 
on both sides of the Groydir river, an affluent of the Darling, 
are clamouring for the right to dam the river, without a thought 
of the injury it may de to others. Graziers have proposed to 
place obstructions or weirs in the rivers, so as to turn their 
flood waters into the numerous blind creeks and depressions in 
various places upon the plains. This scheme is objected to, 
because the country through which these rivers run is mostly 
so level, the fall being about 1ft. to the mile, and consequently 
the current is sluggish at best, that if obstructions are placed in 
them the current will be more sluggish, and the loss from 
evaporation and soakage enormous. At present, on account of 
a recent heavy fall of rain, the blind creeks and depressions 
along the plains are filled with water, which cannot well be im- 
pounded. If numerous weirs were placed in these streams the 
water would soon cease to flow. Several of the Australian 
Governments have entered into agreements for the transfer of 
extensive tracts of land to various irrigation companies. The 
South Australian Government have recently concluded arrange- 
ments with the Messrs. Chaffey Brothers, who have considerable 
cupuicnee with irrigation in California, by which the firm may 
acquire 250,000 acres of land in that colony. They are to have 
30,000 acres at once, upon condition that they will during the 
first five years spend £36,450; during the second five years, 
£145,800; during the third five years, £78,120; and during the 
fourth five years, £52,830, or a total of £312,500. On spending 
£1 0s. 10d. per acre on the land, inclusive of the first 30,000 
acres, the irrigationists may acquire the fee simple up to 5000 
acres. When the Messrs. Chaffey have expended £1 0s. 10d. per 
acre on the remaining 200,000 acres, they may purchase it for 
another £1 Qs. 10d. per acre, so that altogether it will cost them 
£463,540. It is further agreed that all the machinery and pipes 
shall be manufactured in the colony, unless the Government 
determines to send abroad for them. The Government of Vic- 
toria has also concluded an agreement with the same firm, by 
which they are to receive 50,000 acres in the Malley County, on 
the Lower Murray frontage, eleven miles east from’ the junction 
of the Darling, w ith the right of purchasing 200,000 acres here- 
after. The fee simple of the land was valued by the Surveyor- 
General at from 2s. 6d. to 5s. 1d. per acre, but the highest rent 
ever offered for it was 1d. for 14 acres. Messrs. Chaffey under- 
take in this agreement to expend £312,500 within twenty years 
in constructing irrigation works upon 47,000 acres and in build- 
ing an agricultural college. The land, when cleared for settle- 
ment, is to be cut up in small blocks not exceeding 80 acres, if 
planted and prepared for fruit growing, and not exceeding 160 
acres if for other purposes, each to be farmed separately, and 
no person to be allowed to purchase more than one block. As 
soon as 100 families are settled there, the college, in which 
chemistry, horticulture, and the principles of agriculture are to 
be taught, is to be opened. If the additional 200,000 acres are 
taken up, £437,500 is to be spent upon improvement of 235,000 
acres of Malley land and £437,500 be paid to the Gov ernment. 
This agreement met with much opposition in the Colonial Par- 
liament, but after a series of protracted debates it was agreed 
that Messrs. Chaffey should enter upon the occupation of the 
land. The following particulars may be of use to those con- 





templating engaging in irrigation works in Australia, The 
mountain system of the country is a very simple one, and can 
be very well understood by a reference to the various ranges in 
New South Wales. The system is distinguished by four main 
ranges. The coast on the east side of the great dividing chain, 
and forming the edge of the high table-land; the loftiest peak 
is 3712ft. high. The great dividing chain contains the highest 
peaks in Australia, 7308ft., and about 700ft. below the perpetual 
snow line, and runs through the island. It is subdivided into 
seven main branches, and separates the eastern and western 
watersheds of the colony. The interior ranges approach the 
western boundary of the colony and form the western water- 
shed of the Darling river; their greatest elevation is 2000ft. 
The isolated groups contain a large number of mountains, but 
none exceeding 3000ft. in height. Nearly all the rivers of the 
colony have their origin in the main dividing chain. The prin- 
cipal rivers of the eastern watershed are the Clarence, 240 
miles; the Hawksbury, 330 miles; and the Hunter, 300 miles in 
length. All flow into the Pacific Ocean and drain an area of 
about 50,000 square miles. The principal rivers of the western 
watershed are the Darling, 1160 miles long, and draining an 
area of 198,000 square miles. It is very narrow, and navigable 
only by very small vessels ; the Lachlan, the Murrumbidgee, the 
Murray, with which the others unite—is 1120 miles in length, 
has an average width of 240ft. and drains an area of 270,000 
square miles. It flows north-westerly and westerly through 
New South Wales and Victoria, and empties into the southern 
ocean near Adelaide. The report of a New South Wales Com- 
mission for the Conservation of Water maintains “that there 
are three lakes in the course of the river Darling, each having 
an area of sixty square miles, and that when rapid falls 
occur in the river the overflow from them keeps it navigable for 
nearly a fortnight longer, and this is an important feature, as 
the outlets from the Darling are in their natural state, and 
hardly any attempt has been made to increase or regulate the 
supply of water.” In the lakes east of the Darling, in Living- 

stone County, an almost permanent supply of water is kept 
through the construction of a dam across Tallawalka Creek, at a 
cost of about £4150 incurred by the lessee. This dam is said 
to have thrown the water into a series of lakes extending north 
and south a distance of eighty miles. The report of the Com- 
mission states “that the levels of the country between the 
Murray and the Murrumbidgee are favourable for the construc- 
tion of canals. In the vast area between the Darling and the 
Lachlan, which appears asa blank on the maps of the colony, 
the waters of the two rivers are ordinarily separated by about 
200 miles; but in times of flood they approach to within twenty- 
five or thirty miles of each other.” There are numerous depres- 
sions on the western plains from 8ft. to 10ft. deep. Many are 
partly formed by their banks being raised above the sur- 
rounding level, and if they could be kept full of water much 
of it could be drained off by gravitation for irrigation purposes ; 

but in times of drought they are dried and cannot be depended 
upon. There are various opinions among farmers and graziers 
as to the amount of evaporation from these depressions, ranging 
from a foot per month for three or four months to not more than 
Sit. per year. The engineer charged with the construction of 
tanks says that from a tank containing 18ft. of water the 
amount of evaporation would not exceed 4ft. or 5ft. per year. 
One witness before the Commission stated that’ the average 
depth of a swamp into which water from the Bulla river flowed 
was 4ft., and that the water lasted fifteen months before dis- 
appearing from evaporation and soakage; but the conditions 
under which observations are made differ materially. In 1885 
Mr. Russell, the Government astronomer, placed a self-regulat- 
ing evaporating gauge on Lake George for the purpose of 
testing the evaporation power of the larger lakes. This lake is 
about nineteen miles long by six miles broad, is situate on the 
eastern side of the great dividing chain, at an elevation above 
sea level of 2200ft. It has no outlet, has never been known to 
overflow, and in dry weather has failed utterly. The results of 
the experiments were that from March Ist to October 31st, 1885, 
the total loss by evaporation was 23in.; the smallest amount was 
0'12in. in July, the average for the eight months 2°875in. and 
the largest amount 5°03in. in May, which was very windy. Only 
the rain was taken into account which fell on the lake, and not 
that which flowed into it, taking the mean of rain gauges at 
each end. During the last fourteen years the loss by evapora- 
tion has been 12ft. The Commission are unable to express any 
opinion as to the theory of an underground flow of water in 
Australia to the ocean, but mention the places where water has 
been found at depths varying from 339ft. with a yield of 5000 
gallons a-day, to 1220ft. with a yield of 409 gallons a-day. The 
diameter of the bore in the former case—Hergott Springs—is 
6in., and in the latter—Turkania—3in. The most important 
discovery of water in Australia occurred during the present 
year at Wanaaring Bowrke district, at a depth of 942ft. The 
water flowed in a steady stream, and has increased steadily in 
volume ever since. Mr. Slee, superintendent of diamond drills 
for this colony, considers that this well will open up a tract of 
country hitherto impassable during seasons of drought; he also 
expects favourable results from other bores. The people in 
many districts have given up sinking for water, as it is of a 
brackish nature, and depend principally upon storage in tanks, 
Tanks are less expensive than wells, but when the right kind of 
water cannot be found by ordinary seeking, the artesian well 
should be the farmer’s main dependence. In some districts 
it has been noticed that in almost every case where water has 
been struck, salt water is invariably found at a higher 
level—and not unfrequently near the surface. Under the cir- 
cumstances, the presence of salt water should not discourage 
from undertaking deeper explorations. Some good work in 
artesian boring has been done by private enterprise, but the 
greater part of the work has been left to the Government. Mr. 
James Harold, of this city, who has had much experience in 
farming by irrigation in the United States, says that “the 
Australians need, more than anything, a few good sets of 
the ordinary Pennsylvania oil-boring appliances or apparatus of 
from 4-horse power to 6-horse power, put into the hands of men 
who know how to work them.” 

One of the most difficult questions with which Australians 
have to deal in connection with irrigation is the storage of 
water. Much of the rainfall is of only a temporary benefit on 
account of its tropical character, coming in vast quantities when 
it is not needed. The New South Wales Commission recom- 
mends the establishment of large reservoirs at the heads of the 
principal creeks and rivers and the placing of movable weirs 
across others in time of flood, and the establishment of sluice 
gates to prevent the return of water to the main stream. 
The Commission is very decided that the riparian rights existing 
under the common law of England are not applicable to 
Australia, holding that they have to deal not so much with 
flowing water as with the channels through which water flows, 
only at long and irregular intervals. It is required that these 
watercourses should be made to hold water—to be in effect 
converted into inundation canals; but this could not be possible 
under the present state of the law. They recommend that the 





presumpton of the English common law should be superseded 
by a clear enactment of State ownership, the effect of which 
would be to increase and make permanent the supply of water 
which now wholly fails. In the colony of Victoria the difficulty 
does not arise from the frontages to all rivers being reserved 
from sale, while in New South Wales and other colonies exten- 
sive alienations have taken place which involve the legal right of 
ownership to the middle of the beds of streams, 
Canada.—The following Table gives the new Customs 
tariffs :— 
Articles imported by and for the Dominion Government or mes. 
any of itsdepartments . 


Free, 
Brass in bars and bolts, drawn, fancy, and i plain tubing « ad twat. 10 : c. 
Coal, anthracite os — 


Gas-meters./ . val. 80 per © 
Hardware—Builders’ cabinet and carriuge- makers’ ‘bate 
and locks, tinsmiths’ tools - adval, 85 perc, 


Cut brads, sprigs, or tacks, not exceeding 1 16 ounces to the 
be +» « per1000 001 
Exceeding 16 ounces to the 1000 3) 3.1) 1! perlb 00 1 
Cut nails and spikes of iron and steel perlb, 0 0 O04 
Nails and ‘a oth pressed and wrought hob. horseshoe, and 
wire, and all other — iron or steel nails not elsewhere 
specified rhe perlb, 0 0 0} 
“put not less than, ad val. 85 per c, 
Nail rods of Swedish rolled iron, under }in. diameter, for 
horseshoe nails ++ «+ Gdval, 20 per c, 
Iron and steel manufactures—Articles or wares not specially 
enumerated or provided for, either in part or wholly of iron 
or steel in every stage of manufacture .. -. «dval, 80 perc, 
Axles and ae of iron or steel, parts thereof, ‘bars, blanks, 
or forgings for carriages other than rail or tramway per ton 413 4 
and ad ral. 30 per c. 
Ditto ditto, car wet all other aati not elsewhere speci- 
fied . Py perton 6 5 0 
“put not less than, ad val, 35 per c, 
Bar, hammered, and rolled iron, comprising flats, rounds, and 
a. and bars and shapes of rolled iron not elsewhere 


— —— ton 214 2 
Boiler and other er plate, , skelp ‘iron, rolled in grooves or 

sheet iron, b! or common, not thinner than 20 gauge, not 

elsewhere vified, including nail plate of iron or steel, 16 
gauge and thicker .. + .<>. 00 “ene O:34 8 
Boiler tubes of wrought iron or steel <. <. c.f) adval, 15 per c, 
Bridges and structural ironwork... +. perton 516 8 
but not less ‘than, ad val, 85 per c. 

Cast iron cages and ante of iron not elsewhere speci- 
fied . ee ~ perton 8 6 8 
“but not less than, ad val, 30 per ec. 
Cast iron pipes of every description .. . +. perton 210 0 
ut not less ‘than, ad val, 85 perc. 

Cw of asssapasttan iron and steel not elsewhere speci- 
fied . perton 5 4 2 
“but not less than, ad val. 30 perc 

Ferro-manganese, ferro-silicon, spiegel, steel bloom ends, and 
crop ends of steel rails for the manufacture of steel perton 0 8 4 
Fire engines -ad wl, 35 perc. 
Forgings of iron or steel, or forged iron not elsewhere Specified 700 
but not less than, ad ra/. 35 per c. 

Hoop, band, scroll, or other iron not over _ wide and not 
thinner No. 20 gauge ° ° - perton 214 2 
Thinner than No. 20 gauge. +. ad val, 124 perc. 


Locomotive and other steam engines, boilers and machinery, 
partly or wholly of iron or steel, not elsewhere speci- 
fied . +. ad val, 30 perc. 

Any locomotive with tender weighing 80 tons and ees to 


pay not less than.. ° 2 0 - 41610 0 
Locomotive tires of steel in the rough ae | se ° Free. 
Fig, k kentledge, and scrap cast iron 016 8 


tes of iron and steel combined, and steel not ok ene 
pe or provided for .. -» adval, 30 perc. 
Portable machines, planing "mills, separators, steam engines, 
threshers, and parts thereof in any stage of manufacture, 
ad val. 35 perc. 
Rails and tramway bars of iron or ‘gad of tga form not else- 
where specified . . ee ef perton 1 5 0 
Railway fish- plates" ps erton 210 0 
Rivets and bolts of iron and steel and bolt or nut blan 8, less 
than jin. diameter .. +. perton 7 0 0 
and ad ral. 30 perc. 
Rivets, bolts of iron or steel, bolt blanks, wrought iron and 
steel nuts and washers, not elsewhere specifi perton 413 4 
and ad vel, 25 perc. 
Rolled iron or steel angles, channels, special sections and 
structural shapes weigbing less than 25 1b. per lineal yard 
not elsewhere specified .. .. .. .. «. perton 2 6 8 
and ad ral, 10 perc. 
Rolled iron or steel angles, beams, channels, girder joists, 
special sections and structural shapes weighing not less than 
ae > r lineal yard.. -» ad val, 12) perc, 
ron or steel angles, beams, channels, eyebar blanks, 
Sn by the Kloman process, girders and joists, with all 
structural shapes of rolled iron or steel, including rolled iron 
or steel bridge plate, not less than gin. thick, nor less than 
ldin. wide, when imported by manufacturers of bridges for 
exclusive use in the manufacture of iren and steel bridges, 
ad val, 12) per c. 
Rolled reds of steel undcr jin. diameter or square when im- 
vorted by cutlers, knob and lock makers for use exclusively 
n such manufactures in their own factories .. Free. 
Safes, doors for safes and vaults, balances, scales, and weigh- 
ing beams of iron or steel ‘ ad val, 35 perc. 
Sheet iron, black or common, coated or galvanised, thinner 
than No. 20 gauge, Canadian ye, and plates of iron or 
steel not less than 30in. wide and not less than jin. 
thick . -. ad val, 12} per c. 
Slabs, blooms, loops, puddled bars, “or other form of iron less 
finished than iron in bars, and more advanced than pig 
except castings .. +. perton 117 6 
Steel wig coguet ingots, blooms and ‘slabs, bands, hoops, 
billets, sheets, and strips, valued at not less than £18 13s. 
— ‘ton, except blooms, cogged ingots, and slabs, upon 
which theduty shall not be less than £1 13s. 4d. per ton ad ral. 30 per c. 
but = less pertonthan 210 0 
Cc 


Ditto, os ean value than £18 13s. per to -- ad val, 124 perc. 
Steel for anufacture of files when imported by the manu- 

facturers for use in their factories Free. 
Steel rails weighing not less than 25 Ib. per lineal yard, for 

use in railway trucks.. Free. 


Tubing, not welded, of rolled steel under ljin. diameter ad ral. 15 perc 
Tubing, iron lap- -welded, lin. and 1}in. diameter, but not over 
2in., for use exclusiv ely in artesian wells, petroleum pipe 
lines, and refineries .. oo +. adval, Wperc. 
Tubing, w: ht iron, over din. diameter oe oe +» GQdral. 15 perc 
Tubing or piping, other than wrought iron .. - perton 216 0 
and ad val, 30 perc 
Wire of ~ aig and steel 15 gauge, and pgp not elsewhere 


spec es . oo val, 25 perc, 
Ditto, 16 gauge or smaller \, Free. 
Wire of spring steel, coppered. or ‘tinned; "No. 9° gauge or 

smaller, not elsewhere specified .. «. adval, 20 perc 


Wire round-rolled rods, of iron or steel, under fin. in dia- 

meter, imported by manufacturers for use in their factories Free. 
Wire rope, of iron or steel, not otherwise provided for ad val 25 perc. 
Wrought scrap iron and steel, being refuse or waste that has 

been in use, and is fit only to be manufactured . perton 0 8 4 
On all kinds of iron or steel bars, rods, sheets, or strips of 

steel, and on cold-hammered rolled, or lished in any way, 

in addition to the = gg hot-hammering or 

eo there shall be pa‘ perton 015 6 
All metal produced rod ies ‘or its ores, which is cast or 

malleable, without regard to the percentage of carbon con- 

tained therein, shall, except when known as malleable iron 

castings, be classed and known as steel. All articles rated 

as iron, or manufactured of iron, shall be c ble with 

the same rate of duty if made of steel or of iron and steel 





combined, unless otherwise vided for .. _ 
Tools and implements—Adzes of all kinds, axes, hammers, and 

hatchets not elsewhere specified .. .. .. .«. «. adval 85 perc. 
PS ee ee ee eee ee ee ee 4 


8 
ad val, 10 perc. 
Mowing machines, harvesters, self-adjusting, without binders, 

binding attachments, Dae need sulky and walking ploughs, 
all other agricultural i ts and not other- 
wise provided for .. . -. @dval 85 perc. 
Picks, blacksmith hammers. crowbars, mattocks, eng 
track tools, and wedges of iron or steel .. 0 0 0} 
and ad —" 25 per c. 


Shovels and spades and shovel and spade blanks ..perdoz, 0 4 2 
andad vel 25 perc. 





x 


























oa 








Serr. 9, 1887. 


THE ENGINEER. 


209 








RAILWAY MATTERS, 


Tur Midland Railway Company has opened a temporary 
goods station in Holliday-street, Birmingham. 


A LARGE railway order is being placed upon the market 
by the Ben, 1 Nagpur Railway Company. It includes 12,000 tons of 
steel Vignoles rails, 180,000 steel transverse sleepers, 750 tons of 
steel fish plates, and 180 tons of steel fish bolts and nuts, 


Tyr new Niagara suspension bridge, the one near the 
falls, is to be rebuilt to afford a double common road track, it being 
expected to finish the work by April, 1, 1888. ‘‘ The only old part 
left will be the towers,” says a contemporary, forgetting that the 
towers are not an old part, but were renewed in iron two or three 
years ago. 

Dr. P. H. Duptey, the chemist of the Pennsylvania 
Railroad Company, read a paper recently on the ‘Mechanical 
Inspection of Railway Tracks and the Results obtained therefrom.” 
The inspection is done by means of a car, which registers every 
deflection of the rails from a straight line, and at the same time a 
jet of white paint is ejected by means of compressed air upon the 
spot where the fault in the rail is, for the benefit of the track 
repairer. 

An inclined plane cable road of some magnitude is to be 
constructed this yearnearly in front of the Catskill Mountain House, 
to afford an easier and more direct access to the top of the moun- 
tain, and thence by the existing rail lines to the heart of the Cat- 
skills. The lift will be 1500ft. in a horizontal distance of 4600ft., 
the foot of the plane being approached by about three miles of 
new line on a grade of 150ft. to the mile. The “‘plane” will not 
be such, in fact, but the grade will correspond approximately to a 
curve of sines so as to balance the varying weight of the cables, 
which will run in the old fashion, one car coming up while the 
other goes down, and not continuously with an endless rope. On 
the plane will be two curves of 2 deg., one trestle about 70ft. high, 
and one rock cut of about the same depth. It is expected to com- 
plete the work this autumn, at a total cost of some 200,000 dols, It 
will save great loss of time to many thousands of summer tourists. 


A rast freight line which really deserves the name—in 
America at least—is, according to a Cleveland paper, now 
running on the New York, Lake Erie, and Western, which, with its 
controlled western connection, the Chicago and Atlantic, is runni 
a regular train through each way daily between New York ai 
Chicago in sixty hours. The distance is 986 miles, which would 
require a speed of 164 miles per hour, including stops. As there 
must be from seven to twelve divisional stops, which probably 
average a half hour or more each, and numerous other stops for 
water and grade crossings, the speed when running must be well up 
to 20 miles an hour, which for nearly a thousand miles is very 
creditable. Doubtless, the cars are not heavily loaded. The west- 
bound traffic includes a good share of lightly loaded cars, and the 
east-bound trains pe confine themselves to high-class freight. 
The paper referred to says the time of these trains is to be further 
reduced to fifty-six hours. The best time hitherto made by 
regular trains on the trunk lines is probably nearly twice that; at 
least, we have not heard any of them boast of less than four days 
for a shipment between the two cities, 


Tue hot weather, says the Engineering News, seems 
to be having a bad effect on the sanity of locomotives. On Aug. 18, 
two passenger engines in the Philadelphia yard of the Pennsylvania 
railroad performed in a way which would seem absurd if narrated in 
fiction. A shunting engine took a wrong track right in front of the 
station and ran into a passenger engine with no fireman on it 
hard enough to knock the engineer off senseless and knock the 
throttle wide open at the same time. The engine at once started 
off at full speed, and a mile beyond struck another engine with no 
fireman on it, knocked another engineer off senseless, and knocked 
another throttle wide open. The two engines bounded up the 
track together at their highest speed with every condition present 
for a terrible catastrophe a few miles beyond, where they were 
quite sure to meet some train. But here the luck turned. For 
some unexplained reason there was a short stub switch open in the 
main track, or both engines left the rails and took it, and after 
running 100 yards on it, they ran off the end of the 30ft. embank- 
ment and were badly wrecked. What might have happened had 
these two engines in succession struck a train is fearful to 
contemplate, 


Dvrine the six months ending July Ist, the output of 
Baldwin Locomotive Works was 318 locomotives, and for the year 
ending at that date 618 locomotives. This was the largest number 
ever manufactured in a year, being fifty-five more than in 1882, 
when, as it was sup , the high-water mark was reached, with 
563 engines. There are now in course of construction at the 
works 150 engines. The larger part of these are for roads in this 
country, less work being done for foreign roads than at any time 
during the past ten years, And all of them are for old existing 
roads, while the orders during the boom from 1879 to 1883 were 
almost exclusively for new roads like the Mexican National and 
Mexican Central, Consul Dupre, at San Salvador, closes his report 
to the State Department upon industrial and commercial topics 
with the following ph :—‘‘The trade of the Pacific States of 
Central America must be confined mainly, until railroads may be 
built across the republics to San Francisco. Recently, C. P. 
Hunti nm bought the railroad from San Jose, a village without 
any harbour, on the Pacific coast of Guatemala, seventy-five miles 
in length, to Guatemala — It is hardly more than 180 miles 
from Guatemala City to the bay of Honduras, hard by New 
Orleans and Mobile. But there is no harbour at San Jose, and to 
create one would cost an almost incalculable sum. On the con- 
trary, though the country be rough, the construction of a railroad 
from a perfectly landlocked harbour, on the bay of Honduras, 
to another, La Union, in Salvador, on the Pacific, is the most 
desirable of all ible cé cial and political consummations 
that could be achieved by American wealth and energy in Central 
America.” 





Mvcu complaint has been made in consequence of the 
introduction of a new ticket system on overland roads to California. 

e San Francisco Chronicle says the trouble all arises from the 
fact that the ticket given at the Missouri River contains what is 
called a ‘punch photograph ” of the holder. This is supposed to 
be a complete description of the passenger. Along the margin of 
the ticket is printed, in a straight column, the following words in 
small, black type :—Male—female ; slim—medium—-stout ; young 
--middle-aged—elderly. Eye: light—dark ; hair: light—dark ; 
beard: moustache—chin—side—none. The passenger is photo- 
graphed on the ticket bearing his signature by punching out all 
the words that are not descriptive of him, If for a male, the word 
‘‘female” is cut out by the punch; if he is slim, the words 
‘medium ” and ‘ stout” are punched ; if his eyes are light, the 
word “dark” is stricken out ; and if he wears no beard, the word 
“none” is left standing, while ‘‘ moustache,” “ chin,” and “ side” 
are punched, Now it is readily seen how a train agent passing 
hurriedly through a crowded car is likely to make errors in 
describing his passengers on their tickets, and so far from being 
a “photograph” of the holder, the marginal sketch often becomes 
a rank caricature. Even where the punch marks faithfully pour- 
tray the features and figure, the female passenger cannot always 
preserve her good temper on looking at the picture drawn for her. 
A well-developed ey of an uncertain age is not likely to consider 
it a compliment to be labelled in cold type as “stout” and “elderly.” 
Tourist passengers on the overland trains often derive great 
amusement from a comparison of notes, or rather, of tickets, but 
their fun is turned to disgust when they are told that they cannot 
secure re passage on the tickets when they have been wrongly 
pourtrayed by the train agent, 





NOTES AND MEMORANDA. 
Tue naval board on the oes for the Barrow battle- 


ship will assemble on the return of the president, Chief Constructor 
Wilson, September 15th. In the meantime, Chief Engineer Mel- 
ville is at work upon the plans for the engines and Assistant Naval 
Constructor Nixon upon the plans for the hull. 


Tue first Cincinnati Edison Illuminating Company is 
now furnishing power to eight motors of the Sprague type running 
on its incandescent circuits, and ranging from 1-horse power to 
5-horse power. The motors are used chiefly for printing presses 
and ventilating fans. The average rate charged is about 160 dols, 
per horse-power per year. 


Ay artesian well is being bored at Galveston. The 
city stands on a narrow rand spit, which fences off Galveston 
Bay from the Gulf of Mexico, and is surrounded by water, being 
at different places from two to forty miles from the mainland. 
It is therefore a peculiar place for an artesian well. So far a 
depth of 658ft. has been reached. The following is the stratifica- 
tion passed through:—Quicksand, 32ft.; blue clay, 17ft.; coarse 
sand, 26ft.; white clay, 107ft.; sea mud, 57ft.; olive clay, 116ft.; 
sea mud, 130ft.; blue clay, 26ft.; sea mud, 11ft.; blue clay, 147ft.; 
total 658ft. At a depth of 500ft. several palmetto logs were 
passed through. At present a Qin. tube is being sunk. 


Proressor GouLp, according to the Scientific American, 
has ascertained that aerial = wires on poles transmit elec- 
tricity at the rate of from 14, to 16,600 miles per second, and 
that the velocity of transmission increases with the distance 
between the wires and the earth, or, in other words, with the 
height of suspension. Subterranean wires, like submarine cables, 
transmit slowly. While wires suspended at a feeble height 
transmit signals at a velocity of 12,000 miles per second, those that 
are suspended higher give a velocity of from 16,000 to 24,000 
miles. Wheatstone’s experiments in 1833 seemed to show a velo- 
city of 288,000 miles per second, but this result has never been 
confirmed, 


Kuhlow says:—According to the report of the Chamber 
of Commerce of Halberstadt, the average consumption of potas- 
sium has increased in the five years from 1882-1886. According to 
a statement of the sale syndicate of the chloride of potassium 
factory owners at Stassfurt, 1,787,509 centners of chloride of potas- 
sium—80 per cent. per centner—were delivered in 1884, 1,939,908 
centners in 1885, and 1,884,060 centners in 1886. A decline, 
therefore, of 55,848 centners took place in the sales, compared with 

885, but an increase of 96,461 centners compared with 1884; 
1,003,100 centners were ex abroad, and 880,960 centners 
remained in rmany. e average receipts amounted to 
6°67 marks per centner against 6°68 marks in the previous year. 


AN es, ge for testing cements with a weighted 
needle has been described in La Nature a Be Bonami. The appli- 
ance consists of a tube terminating at the bottom in a flat dise which 
rests upon the cement specimen, and in one side of this tube is a 
set-screw acting upon a rod sliding in the tube. This rod carries a 
steel needle 0°03 m. long and one square millimetre in sectional 
area. On the upper end of the rod is a small flange upon which can 
be placed any required number of zinc discs weighing 50 grams 
each; the rod itself weighs 50 grams. In the side of the rod 
opposite the set screw is a notch whose upper surface forms an 
inclined pene against which the end of this screw rests, and by 
turning the screw the rod may be slowly lowered upon the cement. 
The upper part of the rod is provided with a scale from which the 
degree of penetration can be read. 


Mr. VILLon, engineer and chemist, after five months’ 
experimentation with various tannins in order to ascertain which is 
most effective in preventing the incrustation of boilers, states, in 
= Chronique Industrielle, bye Magrer e results a aed by Rumex 

ymenosepalum, a species of doc + grows plentifully in sand 
soils in ay oon territory on both sides of the Rio Goande, and im 
there northward over a large portion of Western Texas. The 
bulbous root—called ‘‘ canaigre”—is the part used. The roots are 
produced in clusters weighing several pounds. They contain 25 
per cent. of tannin, along with gum, starch, and ligneous matter. 
A liquid extract is made from them which is purified with acetate 
of zinc in order to remove the gum and resin, and a brown liquid 
is obtained marking 20 deg. B. Of this 5 grammes—75 grains— 
per hydrotimetric degree of water and per cubic meter—264 
gallons are used, 


Tue only trustworthy determinations of the quantities 
of substances necessary to excite the sense of smell have been 
hitherto carried out by Valentin. He found that the quantities 
thus capable of om ary were 1-600mg. bromine, 1-5000 
hydrogen sulphide, and 1-20,000 oil of roses. The authors have 
undertaken analogous experiments with other strongly smelling 
substances, and have arrived at still smaller values. In one of 
the experiments the quantity of mercaptan evaporated was 
0-01 m.g. This was faintly but distinctly recognised. The pro- 
portion of mercaptan to the air was in round bes 
1 : 50,000,000,000, and the quantity which could come in contact 
with the olfactory nerves was 1-460,000,000 mg. ‘his quantity is 
250 times smaller than the quantity of sodium detected spectro- 
scopically by Kirchoff and Bunsen. 


THE property of heated gases to convey electricity has 
long been recognised, but some recent studies Ss por our 
knowledge on the subject. Thus it is shown that the property is 

in far greater degree than was first ‘ht mia. nq and, 
even with the lowest electro-motive forces employed, reaching to the 
thousandths of a volt, a current has been over the space 
between the electrodes, and this though the air was heated to a 
comparatively limited degree. This is sought to be explained by 
the assumption that the electricity is conveyed by hotter threads or 
streamers which course within the lesser heated particles, The 
experiments cited elsewhere point to the fact that it is well to so 
dispose contiguous conductors that no arc conveyed by heated air 
can be formed between them, given the conditions, of course, that 
the heating is not effected by the current within the wire itself. 
The theory of the action by which electricity is conveyed by hot air, 
and by which the counter electro-motive force is produced in the 
are, presents a number of interesting points. The Electrical World 
says by means of the phenomena observed, it becomes possible, as is 
well known already, to start an arc between two terminals without 
bringing them into contact. 


AN ap ratus for automatically regulating the pressure 
of air in blowing hollow glassware was exhibited and described at a 
recent meeting of the Paris Society of Civil Engineers by M. Appert. 
It consists of a closed cylinder, with a piston which can be fixed at 
various points, so as to vary its cubical capacity. Two valves are 
fixed to the cover of the cylinder, one communicating with the main 
pests pa and the other with the pipe by the glass- 
blower, main supply valve is usually open, whilst the blowing 
valve is closed, so that the pressure in the cylinder is equal to that 
in the main supply pipe. Fixed between the two valves is a lever 
worked bya treadle, which upon being first closes the main 
supply valve and next opens the blowing valve. A definite amount 
of air thus escapes from the cylinder into the article under treat- 
ment. When the pressure is taken from the treadle, the blowing 
valve closes and the main supply valve opens and recharges the 
cylinder to the former pressure. If the treadle be — depressed, 
a supplementary quantity of air, but smaller than the first charge, 
is forced into the object being blown, and the operation may be 
repeated uutil the desired shape has been attained, each successive 
opening of the valves admitting smaller and smaller quantities of 
air. e Engineering and Mining Journal says that by setting the 
iston within the cylinder at various points, the apparatus is ren- 

ered suitable for the production of various sized objects, 





MISCELLANEA. 


CoLonEL Hopx’s gun, intended to revolutionise artillery 
construction, burst on being tested at the first round. 


Statistics show that 53,000 wells have been drilled in 
Pennsylvania and New York since the discovery of petroleum, at a 
cost of 200,000,000 dols. These wells have produced 310,000,000 
barrels of oil, which were sold at the wells for 500,000,000 dols. 
This represented a profit to the producer of 300,000,000 dols. 


Tue republic of Switzerland, which has never heretofore 
had a patent law, has voted by a majority of 146,000 in 260,000 in 
favour of granting patents, and it is expected the law will be 
enacted at once. By a curious limitation, however, it will cover 
only mechanical devices which can be represented by model. No 
p or itions of matter will be patentable. 


Tue fee of 20,000 dols. paid Jas. B. Eads for his opinion 
in reference to the Manchester Ship Canal, is said by the American 
ress to be the highest fee ever paid for an engineering consultation. 
;750,000 dols. has been expended upon this canal before a sod had 
been cut or a stone laid to forward the actual work, which is to cost 
28,750,000 dols., a firm of responsible contractors having agreed to - 

build it for this price. 


THE Organisation Committee of the Exhibition of Con- 
trivances and Materials used for Lighting Purposes, and also of 
everything connected with the naphtha Industry, which takes 
place in the winter of the present year, at St. Petersburg, informs 
us that the applications of those ‘he desire to participate in the 
exhibition will be received till the 27th of September, and the 
exhibits till the 27th of October. 


Tue Darlington Forge Co. has secured a good order in 
the shape of a large three-throw built crank shaft, together with 
the spare shaft. They will be built entirely of Siemens’ ingot steel, 
and the entire crank shaft is to be 27ft. long and 17in. diameter, 
stroke of engines 5ft. The finished weight of the shaft will be about 
25 tons. The crank is destined for the great Japanese line, the 
Nippon Yusen Kaisha of Yokohama, one of the vessels for which is 
being built and engined by the London and Glasgow Engineering 
Company. 


AN intimation has been received at Portsmouth that, in 
consequence of the decision of a Committee which sat to consider 
the question of coast def , the armament of the Spithead Forts 
will shortly be considerably strengthened and modernised. It is also 
proposed to lay a series of submarine and electric contact wires in 
the channels through which large ships of war would approach 
Spithead, and it is probable that a telegraphic cable will be laid to 
connect the whole of the Forts with the mainland. 


Ir is well known that some of the large yachts have a 
great many tons of lead stowed away in their keels. It has now 
been suggested that this lead could be utilised in the shape of 
accumulators, that could thus be made to carry several horse-power, 
which, with the intervention of a motor, could be utilised in working 
the windlass, hauling in the main sheet, &c.; and furnishing light 
as well. As is remarked, it would be rather a novelty to have the 
ballast weighing the anchor or hauling at the ropes, but stranger 
things than that have been done before. 


TuE Belgian Government is making extensive arrange- 
ments for the great international concourse of science and indus- 
try, which is fixed to take place at Brussels in 1888. The 
director of the Belgian section, accompanied by several mem- 
bers of the general commissariat department, is now going the 
round of the provinces and appointing local committees in the dif- 
ferent industrial centres. The duty of these committees will con- 
sist in grouping together the heads of local industries and in- 
ducing as many as possible to contribute to the national section. 


Tue placing of the South Staffordshire Iron Trade Wages 
rd upon a substantial footing is being energetically attempted. 
The ironworkers are being appealed to for a resumption of their 
quarterly contributions, and Mr. D. Jones, employers’ secretary 
to the board, is arranging for the holding of meetings of the men, 
at which to enforce the claims of the institution. After these pre- 
liminary assemblies, there will probably be held a combined meet- 
ing of masters and operatives’ representatives from each of the 
principal works in the district. 


Tue American Machinist says:—“ It appears that the 
axles manufactured by the Troy Steel Company are tested by 
selecting one from every twenty, and subjecting it to three succes- 
sive blows from a heavy trip hammer. On the occasion referred to 
several axles had successfully passed the test, and two blows had 
been given to another, when an accidental delay took place, and on 
striking the third biow some little time after, the axle broke. This 
being an unexpected occurrence another axle was tested in a 
similar way, the third blow being purposely delayed, and another 
breakage took place; the experiment was repeated two or three 
times with a similar result, though the axles from the same lot 
always stood the test when the blows were given in rapid 
succession.” 


Some fine examples of rollcastings have just been turned 
out at the Swan Village Iron Foundry, West Bromwich, of Messrs. 
J. and $. Roberts. One roll of 13 tons in weight, and another of 
20 tons, have been cast to form part of a large machine plant which 
is just now being got up in this country for the United States. A 
third roll, also of 20 tons, has also to be cast, and the work already 
turned out has been of a most successful description. It is under- 
stood that the plant is intended for the manufacture of linoleum 
cloth in the States, and that the total weight will be eer 
like 300 tons. The machinery, other than the rolls, is being turn 
out by a Gloucester engineering firm. The order is the more valu- 
able since there is some probability of its being duplicated if the 
buyers find the present plant answers their expectations. 


Tue new French Pralon rifle has a steel bullet, and its 
breech action is adapted to mechanism on the same principle of 
absolute closure as applied to the Eange patent cannon. The rifle 
is of an entirely new model, quite distinct from the recently intro- 
duced Lebel, although of the same calibre. More powerful 
charges of powder can be used and a longer range obtained by the 
Pralon system, but it is calculated that in the course of a few 
months six army corps will receive the new smail-bore rifle, model 
1886, or Chalons, or Lebel. At the same time the rifle of Captain 
Pralon is to be served out to a crack corps told off to disable bat- 
teries of artillery by picking off gunners and horses at some 
fabulous distance. Experiments will shortly be made with 1000 of 
these rifles, and in the meantime the inventor has been rewarded 
with the Legion of Honour. 


Tue American Sanitary Engineer prints a set of rules 
respecting the stringing of wires overhead, which were adopted at 
a recent meeting of the Board of Electrical Control in New York 
City, but have since been referred to an electrical engineer for 
revision. It is positively stated that permits for this purpose are 
but temporary, “‘ pending the providing of underground accommo- 
dation.” The important provisions are those limiting the lines of 
poles to but one on each side of each street or avenue for similar 
electric service. The poles for electric lights are to be twenty feet 
high and eight inches in diameter at base at least, and of iron, with 
wood cross-arms. Other poles to be at least sixty feet high. All 
poles to be at least ten feet from any lamp-post or other pole, and 
all poles, new and old, to be plainly marked with the initials of the 
company owning them. No are, electric light, or power wires are 
to be stretched over any portion of any house or building. No new 
wires to be stretched in streets where conduits are, or are being, 
provided. There are also provisions limiting the time that poles 
may lie upon the ground, 
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MACHINES FOR 


IN a previous article on 
the 17th of June last, upon 
gold mining machinery for 
the Transvaal, passing refer- 
ence was made to the con- 
centraiion of the auriferous 
pulp by means of Frue 
vanners. We now take the 
opportunity of illustrating 
and describing the machines 
of which Messrs. T. B. 
Jordan, Sun, and Commans 
are the sole makers in this 
country. It is claimed that 
they are the most successful 
form of fine ore concentrator 
yet introduced into the mar- 
ket. The most important 
feature in this class of ma- 
chine is an endless india- 
rubber belt having a steady 
lateral shaking motion. 

The employment of a re- 
volving belt is of very old 
date, but the application of 
a steady lateral motion is 
a novelty, and constitutes 
the essential element of suc- 
cess in this machine. 

The belt is about 4ft. 
wide and 12ft. between the 
centres of the end drums, 
and is bounded on the sides 
by rubber flanges. It is sup- 
ported by small rollers, and 
travels up a slight incline 
and around a lower drum, 
which dips into a water 
tank where the rich sul- 
phurets clinging to the belt 
are deposited. 

To understand the prin- 
ciple and action of this 
machine in extracting the 
metalliferous constituents of 
slime from the accompany- 
ing particles of rock, it 
will be worth while to ex- 
amine the process of “ van- 
ning” ou a shovel or pan, 
which is the most perfect 
method vf separation we 
know of. 

In vanning, the muddy 
water is kept in gentle 
motion for some time by a 
circular movement of the 
shovel, until the almost im- 
palpable mineral settles to 
the bottom. Then a gentle 
wave of water is caused to 
flow repeatedly over it, 
washing the fine rock across 
the shovel ahead of the 
mineral which, owing to its 
greater specific gravity, offers 
more resistance to the flow 
of water. In this process 
the mineral cannot be 
thrown forward, as is done 
when vanning comparatively 
coarse particles of united 
rock and mineral; it has 
not enough mass for that, 
but is separated from the 
sand. by taking advantage 
of the resistance it offers to 
a wash of water when once 
settled on the shovel. 

This clinging property of 
finely-divided mineral is a 
most important point, and it 
is to this property of the 
slime mineral that much 
of the success of the 
Frue vanner must be 
attributed; in fact, the 
taking advantage of th’s 
clinging property of the 
mineral was the feature 
chiefly borne in mind when 
these machines were first 
thought of, and the perfect 
separation obtained by them 
isa proof of the thorough- 
ness with which the principle 
has been carried out. 

To return to the method 
of working the machine: 
The ore is fed on in a stream 
of water about 3ft. from 
the head of the belt, and 
flows slowly down the in- 
cline, subject to the steady 
shaking motion which de- 
posits the mineral on the 
belt. At the head of the 
belt is a row of water jets. 
The slow upward travel of 
the belt brings up the 
deposited mineral, and the 
water jets wash back the 
lighter sand, the clinging 
mineral only passing on with 
the belt to the water tank 
below. We have said the 
side shake is the essential 
element of success in_ this 
machine, for not only does it 
cause the deposition of the 


mineral from the sand, but, by keeping the whole of the material 
in motion, the belt can be set at a slighter angle, a smaller quantity 
of water used and a much greater quantity of material treated, | channels and run off in small streams, but is always uniformly 
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than if a simple belt without shaking motion were employed. 
Further, the sand cannot “ pack” and cause the water to cut 
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TREATING AURIFEROUS MATERIALS. 


distributed over the belt, 
and, in addition to treating 
& greater quantity of mate. 
rial, there is an almost com- 
plete separation of mineral 
from the sand, as much as 
90 to 92 per cent. having 
been obtained repeatedly. 

Our other illustrations 
represent respectively a 
stamp battery of the wooden 
knee-frame design and a 
battery with framing of 
wrought iron. . The former 
is the style mostly in use 
in the Transvaal, and is very 
strong and substantial; the 
countershafting for driving 
is carried en the framing 
well out of the dirt. The 
launders with amalgamated 
copper plates, for catching 
the free gold, are shown in 
position. Wrought  iron- 
framed stamps are some- 
times preferred to wood, The 
25-head battery shown in 
the illustration was supplied 
to the No. 2 Queen Gold 
Mining Company, of Charters 
Towers, in which district 
only iron-framed stamps are 
employed, owing to the pre- 
valence of the white ant, 
which is so destructive to 
timber. These batteries are 
used in conjunction with the 
Frue vanuers above de- 
scribed, The plan of work- 
ing these requires no special 
description, and can be 
easily understood from the 
illustration. The Barberton 
Herald, in speaking of a 
plant recently supplied by 
Messrs. T. B. Jordan, Son, 
and Commans, and Messrs. 
Robey and Co., says, “The 
battery presents an imposing 
appearance, the height from 
the Frue vanners to the 
stone crusher being 50ft. 
It is undoubtedly the finest 
and most complete—in fact, 
the only complete battery in 
the fields,” 


GILCHRIST ENGI- 
NEERING SCHO- 
LARSHIPS, UNI- 
VERSITY COLLEGE. 

THESE scholarships, given by 

the Gilchrist Trustees, were 


first offered for competition 
in 1880. 


REGULATIONS.—A. ENTRANCE 
SCHOLARSHIPS, 


1. An entrance scholarship 
of the value of £35 per 
annum, tenable for two years, 
will, during the pleasure of 
the Gilchrist Trustees, be 
- amapene 4 offered for competi- 
tion subject to the following 
regulations :— 

2. The competition is limited 
to those who have not pre- 
viously been students of the 
college. 

3. Candidates must show, to 
the satisfaction of the coun- 
cil, that they will not be more 
than nineteen years of age 
on the Ist of October imme- 
diately succeeding the exami- 
nation. 

4. Candidates must, on or 
before the 23rd of September 
in each year, send to the 
secretary written notice of 
their intention to compete, 
stating the subjects—see 7— 
in which they desire to be ex- 
amined, together with certiti- 
cates of age and good conduct. 

5. The examination will take 
place in September at the 
college.* 

6. Every candidate must 
declare in —_s his bona 
fide intention of taking at least 
the two first years of one of 
the engineering courses as set 
forth in the prospectus. The 
first annual payment will be 
made on the award of the 
scholarship. The payment for 
the second year will be con- 
tingent on the scholar enter- 
ing at the commencement of 
that session the classes com- 
prised in the course which he 
has selected, and also upon 
his having presented himself 
at the class examinations of 
the preceding session and 
obtained not less than three 
cortificates in these examina- 
tions. 

7. The subjects of the en- 
trance examinations will be as 
follows: —(1) Mathematics. 
(2) Any two or more of 


subjects: — Mechanics; mechanical drawing ; 
essay on one of three given subjects connected with mechanics 








* The examination is held at the end of September. 
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or engineering; French or German; the use of tools, either 
carpenters’ tools, or the lathe—wood or metal—or the file. 


B. SENIOR SCHOLARSHIPS. 


1. A senior scholarship of the value of £80—half payable at the 
time of the award and half in the succeeding June—will, during 
the pleasure of the Gilchrist Trustees, be awarded at the close of 
each session from 7381-82 inclusive. 

2. Candidates for this scholarship must, to the satisfaction of 
the faculty of sci , have attended college classes in the follow- 
ing subjects during the whole of the session immediately preceding 
the award :—Applied mathematics, physics, engineering, engineer- 
ing drawing, geology. The scholarship will awarded on the 
results of the ordinary class examinations in these subjects. The 
payment of the second half of this eng. i 1—will be 
conditional upon the student’s attendance on c in any of the 
engineering courses, during the session succeeding that in which 
the scholarship is gained, to the satisfaction of the faculty of 
acience, 

The above entrance and senior scholarships will be awarded by 
the council upon the report of the faculty of science. Such report 
as regards the entrance scholarships will be based upon the result 
of special examinations; and as regards the senior scholarships, 
upon the result of the ordinary classexaminations, But no scholar- 
ship will be awarded unless, in the opinion of the faculty of science, 
sufficient merit has been shown to justify such award, 











LETTERS TO THE EDITOR. 
ieee <ul: our 


PROFESSOR MENDELEEF’S BALLOON ASCENT. 

Srr,—Having had the good fortune to find Professor Mendeleeff 
at the meeting of the British A iation, I obtained from him an 
account of his perilous balloon ascent for the purpose of observing 
the late eclipse of the sun. He told me that the idea of observing 
the eclipse from a high elevation originated with Mr. Djevetski, of 
the Imperial Russian Technical Society, which, having a section 
for aerostation, organised ascents at Iver and at Kleen. Here is 
the professor's t:—The il of the society, by a telegram 
dated July 29th, pro that I should make the observations in 
the ascent from on and when I stipulated for the use of a 
military balloon, they obtained from the Minister of War an order 
for all the necessary apparatus and staff. By the 6th of August 
the balloon was being filled with hydrogen gas at Kleen under the 
directions of Lieutenant Kovanko, an experienced aeronaut, and 
an efficient staff. I left all details to them, especially as Lieutenant 
Kovanko was to ascend with me and take charge of the navigation 
of the balloon. Shortly before the time agreed on for the ascent 
—6.35 a.m.—I was informed that all was ready, but that instead 
of 540 1b. of ballast, which was the proper quantity with two 
passengers, we could only take 2881b., and on trial I found that 
the balloon could not carry both me and Lieutenant Kovanko, so, 
though utterly inexperienced, I determined to go up alone, and I 
requested the lieutenant to leave the basket, and having taken in 
two more bags of sand, I found that the lifting power was suffi- 
cient. 

These unlooked-for difficulties delayed the ascent, and I did not 
start till 6.38, Kleen mean time. The barometer soon told me that 
the rate of ascent was very moderate, and I had at once to com- 
mence throwing out ballast, taking care to keep one bag for my 
descent. The sand was wet and difficult to throw out. I was sur- 
rounded by fog and clouds. The ascent was still slow. I threw 
out the contents of the first bag and then the bag itself, and 
attempted to throw overboard the electric lamp and its battery, 
but it was so securely fastened that I was obliged to abandon the 
attempt. The balloon, however, was now rising briskly, and I soon 
got through the clouds into clear space. Above me there were 
still a few clouds, but between them I could see the sun in full 
eclipse, and showing a distinct corona. I immediately got hold of 
the instruments for measuring the corona, but first a small cloud 
and afterwards the edge of a larger one shut out the view, and I 
could only see on the cloud a striped and irregularly-moving 
shadow, which indicated the close of the period of complete 
obscuration. My first impression was as of twilight among bills, 
followed by the dawn, which lighted up vividly the edges of 
the stratified clouds above me. A thick body of cloud hid 
the sun for a considerable time, and I did not see it again 
till the eclipse was completely over. All this time the bal- 
loon was rising in perfectly clear space from a height of 
5300ft. to 11,400ft., as indicated by the self-registering barometer. 
I wished to rise higher, but again my efforts to detach the 
electric lamp proved fruitless, and besides, I was unwilling to risk 
the possible danger of throwing out so heavy an object. In view 
of the circumstance that the eclipse was over, and that the clouds 
which interfered with my view were still very high above me, and 
that the balloon as it dried would mount a good deal higher as it 
was, I therefore thought it better to see to the gear of the balloon 
and prepare for my descent. I first looked around me. The earth 
pes § not be seen. The balloon fioated high above a level and 
apparently white layer of clouds or fog. All around me it was 
perfectly clear. The barometer indicated 525 mm., and the ther- 
mometer stood at - 1 deg. C. There was no sensation of cold. 
verified the reading of my minimum thermometer by three others. 
The guide rope and the rope with the grapnel, which someone had 
cast loose before the balloon left the earth, were hanging down 
outside the basket in a greatly tangled condition. I hauled in the 
heavy guide rope as far as the first tangle, unravelled it, and 
dropped it, hoping that the shock would set the rest free. This 
did not occur. I then noticed that the valve rope, which passed 
out of a lateral aperture near the main lower opening, was greatly 
entangled within the gas bag of the balloon. e main aperture 
was wide open, and hanging through it was a long loop of the 
valve rope. By pulling this I perceived that I could draw 
together the first knot, and that if I did so it would render 
it impossible to work the valve. Inexperienced as I was, I knew 
that the safety of my descent depended upon the power of working 
the valve. I therefore set about getting its rope into order. I 
succeeded, while sitting in the basket, by violent shaking, to 
disentangle one loop, but the others would not yield to this treat- 
ment, and I had to climb up to the opening for the purpose of 
cutting a communication between it and the rope aperture. The 
operation proved to be unnecessary, for I su from my ele- 
vated position in shaking out the remaining entanglements, and 
then found that upwards of 28ft. had been knotted together in the 
bag. Finding that the valve worked well I looked around again. 
The position of the balloon among the clouds seemed to be the 
same, but the air felt warmer, notwithstanding that I had risen to 
12,300ft. I then hauled in the whole of the guide rope, disen- 
tangled it completely, and let it hang down again, and determined 
not to use the grapnel except asa last resource. The labours I 
had undergone had exhausted me. I sat down on a sand-bag, ate 
a roll of bread and drank some tea, which the kind forethought of 
some friends had provided. To the north a strip of earth became 
visible, a large river and tributary streamlet soon appeared, and 
the sun shone out through the clouds. The river proved to be the 
Volga, and the tributary the Doubna. The course of the balloon, 
by compass, was due north, and as it held the gas perfectly, 
I devoted some time to making observations and examining 
the scene beneath me. At nine I began the descent, and accom- 
plished it safely about ten minutes past nine. I was tly 
assisted | a courageous and intelligent it, named rge 
Greegorieff, who caught the end of the guide rope, and would not 
relinquish it, though he was lifted from the ground, till he had 
under instructions shouted to him, wound it round a tree. A 
brother of George’s, an old soldier, and several others soon 
appeared upon the scene; the balloon was packed up, and I was 














hospitably received by the kind-hearted proprietor of the land on 
which I had alighted. I had travelled only about sixty miles from 
the spot where the ascent was made. 

Professor Mendeleeff is of opinion that good observations can be 
made from a balloon, and had he started in proper time, and been 
accompanied by the aeronaut, he would have risen completely 
above the clouds, and would have obtained valuable results. We 
must all admire the pluck and devotion to science which could 
prompt a man, who had never been in a balloon before, to ander- 
take so — a journey. W. ANDERSON, 

Manchester, September 5th. 








STRAINS IN THE LEGS OF CROSS-LEGGED STOOLS. 


Sir,—Referring to my solution of this problem, and the accom- 
ying sketches, I have to admit, as pointed out by Mr. J. E. 
Caine, that instead of as | the equations— 


WC, 15 ¢__ Whe, bg as-az Pt 
Tats ease + > (1) 
— 2fbl (d?-d,*) D) 
and Wes et @ 
I should have used the following :— 
Weyl sf p_ Wha i dd, a 
47 6° 1b (d2—d,2) d, 
from which W = ——— 246! (@i?—4,*) (@8- 4,8) _ . (2) 


d, {8el (d,2—d2) + 2h (d,>—dz)} 
also that the exact length of 4—if c = 6in. and / = 12in.—should 
be 10°39 ; but which, for simplicity’s sake, I took at 10in. I used 
(d,? —d,) so as to avoid “intricacies of calculation,” seeing that the 


difference in using the expression os di? only amounts to about 


24 per cent. in the example given, The exact value of W, by sub- 
stituting the values of the symbols in (2') being 919]b. 
It may be open to ar,;ument whether the compressive foree 


WA is an uniformly varying one or not. If there is the least 


deflection of the legs at the bolt hole the fibres of the under sides 
must be in tension, and any compressive force “4 parallel to 


the legs tends still further to increase such deflection, and, there- 
fore, also to increase the tensile and compressive strains at the 
cross section about the bolt hole. In any case it is erring on the 
safe side to treat this force as uniformly varying from the bolt hole 
to the extreme fibres. 

I scarcely think that any engineer in designing such a frame 
would take into consideration the friction between the legs and 
that which supports them, as this may be very small if the stool is 
on wheels, or rests on greasy iron or wet and soapy wood, and the 
feet of legs smooth and slippery through use. In any case, I 
searcely think that ‘‘T, E. N.” can be correct; because taking his 
expression for the bending moment, and substituting his value of 
6, and equating this to the moment of resistance M, thus:— 


> * Sarg Sin. (60 deg. -@) x 12= 3 W (v3 x cot. @-1) 
=3W(v3 xn+1)=M, 


3 (V3 x w+ 1) 
from which it would appear that the smaller the coefficient of 
friction (u), the smaller the divisor; and, therefore, the greater 
the value of W, which I think will not be readily admitted. I 
have further to point out that the seat of stool may be of wood, 
and not of a flexible material; but I fail to see that this can make 
any difference in the strains of the legs or the use of complicating 
the question by deriving these from the upper part of the stool, 
when they can be so much more easily derived, as shown by Mr. 
Caine and myself. R. W. M.-M. 
Scarborough, August 23rd. 





STRESSES IN A CAMP STOOL, 


Sm,—Your a gr “Puzzled,” will find a simple and 
practically correct solution of his problem to be as follows :—Let 
the accompanying sketch represent the stool (for the sake of 
simplicity) inverted. The resistance 
of the floor R = W; each leg taking 


c ae 
4 its share = 7 


Then the stress upon the free part 
of the leg ed is a bending one, its 


moment =W xad, The stress 
from this upon the pin is a shear one 
=~... Asimilar stress comes upon 








2 the pin from the leg c e, making total 

7 shear on pin = —. We now have to 

/ deal with a triangular braced frame 
/ e fg, the stress on either leg bein 

5 due to the shear of the pin ate mo 


= 7 X eg > e b 

If the weight W = 140 Ib., and the angles ced, ‘fg = 60 deg., 
and the length of the free part of the leg = ed =< = 12in. ; the 
maximum bending stress on e d = 210 inch-pounds, the shear on the 
pin 701b., the stress compressive on e g or e f = 41 |b. 
nearly. 

Neglecting the small pinhole—the resistance to bending at e for 
good ash of section 2} in, x 4= 12000 oe x d? — 1562 inch- 
pounds or a factor of safety of 74 nearly. 

Treating the part of the leg eg as a timber strut rounded both 


ends by Hodgkinson’s formule, A 8 = 1450 lb., or a factor 


412 
of safety of 5 nearly. 

Resistance of iron pin at 20 tons per square inch = 2195 lb., 
or a factor of about 31. 

The dip of the flexible seat when sat upon would not increase the 
stresses, as the sitter himself would be in compression between 
C D and neutralise the bending stress, which would otherwise 
come upon ce ed, 

The lowest safety factor being 5, ‘‘ Puzzled” will see it is 
perfectly safe for a 10-stone man with fair usage, D. 

Stoke Newington, Aug, 31st. 





- A PROBLEM IN STRAINS, 


S1r,—The question propounded by your correspondent ‘‘ X.,” 
and so concisely pont ~ ud 5 Cis part of a very compre- 
hensive subject. The excellence of the example referred to con- 

i in the selection of a rigid beam for the lower member of the 
structure, seeing that beams are not universally rigid, Two other 
examples might interest your readers. 

In Fig. 1 let A Band C D be equally elastic and brought to the 
parallel position by the rigid bolt in the centre. Now, if the stress 
on the bolt be 6 tons, and a weight of 6 tons be imposed at E, then 
A B will sustain a total downward pressure of 9 tons, and C D will 
a only 3 tons of upward pressure, the stress on the bolt being 

ns, 

In Fig. 2 the rigid bolt is replaced by one whose elasticity is 
equal to that of A B or C D, the stress upon it being 6 tons, as 
before. Now, when @ weight of 6 tons is applied at E, A B will 











sustain a downward pressure of 8 tons, and C D will sustain onl 
2 tons of upward pressure, the stress on the bolt being 8 tons, J 
The question in relation to trussed wooden bridges is explained 
in very simple | in a pamphlet by D, C, cCullum, from 
which Fig. 3 is taken! The braces D D, which are not ties, are 


FIA F182 FIL.Z 




















wedged up while the truss is submitted to a test load, so that tho 

bridge is ne rigid when the ordinary load passes over 

it. The permanent deflection, and consequent diminution of motion 

between the component members, is said to lengthen the life of the 

structure. +8 
Manchester, August 30th. 


5 


Sir,—Your correspondent ‘‘C, E. §.,” in his eriticiem of “ X,’s” 
query, omitted to note that the latter supposed at starting that B 
was a stiff girder. If the girder be considered perfectly rigid 
neither the lengthening of the bolt nor the depression of the 
spring will affect the strain on the top nut, which will be 5 tons, 
And if the girder deflects, I venture to think that “C. E. 8.” is 
wrong in his result, for he equates two expressions, forgetting, on 
his own assumption, that the bolt is subjected to a force in one case 
of 5 tons, and in the other of ~ tons. It is preferable, I think, to 
find the value of x from an equation giving the relation of the 
distances between the nuts, when the bolt is subjected to 2 and to 
5 ton strain. 
Firstly, let it be assumed that in each case the force is propor- 
tional to its effect, and let 
l=the distance between the bearings of the upper 
nut on the spring and the lower nut on the 
girder—when neither spring nor girder are 
strained. 

d =the elongation of a bolt of length / when acted 
upon by a force of 1 ton. 

a = the amount the spring falls for 1 ton pressure, 

b = the amount the girder rises for 1 ton pressure. 

x =the pressure on top nut = the strain on the bolt 
when 1 ton is added to the 5 tons, 

Then (a—1) = the reaction of the girder on the lower nut. 

When there is 5 tons pressure on both spring and girder, the 

distance between the nuts is 
1-5 (a+b) ie ae ere ee a ee AO) 
and when there is a pressure of x tons on the spring, and (x — 1) 
tons on the girder, the distance between the nuts is 
SUM <6 6 2 0 6.8 ge » S (a) 

It is evident that the difference between the expressions f (5) 
and f (x) must be the difference between the length of a bolt when 
strained by a force of 5 tons, and its length when strained by a 
force of x” tons. 

Now if the length of a bolt is f (5) when strained by a force of 
5 tons, its length mer rery by a force of x tons, on the above 

Pye +n oor 
su ion, wi . 5). 
pposition, would be x ba’! ) 


And let 


Therefore, , , 
f (mn) - £0) =F EGS O)- FO 
substituting the values of f 6) and f (n), 
=: oe +n —£ se 
t-n(atd) base {! 5 (a +0)} 

b (lL +5) 
i(a+bxd) 
If the girder is rigid, ) vanishes, and 2 = 5 tons, 


Brixton, September Ist. 


From this 
a=5+ 


T. N. M. 





AN EFFICIENT ACCUMULATOR, 


Sir,—I have been experimenting with electric accumulators, and 
wishing to have a more efficient one than I could buy, I made two 
cells which were a slight modification of the ‘‘ Plante” and “ Union 
battery” combined, which gives—to me—a wonderful result. I 
have one pair of plates only 4in. by 4in. for each cell, and having 
connected them in quantity with my otheraccumulators, worked them 
up together for some weeks, every evening running them partially 
down to light the house. When I considered the new cells ought to 
be worked up, after charging them for a day I disconnected from 
the main and connected in series with a five-volt lamp to test the 
capacity. After burning for three hours I was compelled to leave it, 
so I disconnected for the night without recharging and lit up again 
next morning. The whole of that day it remained burning, so 1 was 
again lied to di st for the night. The next evening I lit 
up again, and so on every evening for two, three, or four hows 
until I had obtained over thirty-five hours work from the two cells, 
extending over eleven days. After that the lamp would not burn 
for more than one hour at a time without getting duller, but 
seemed to recover itself after a few hours’ rest, losing from twelve to 
fourteen minutes in duration regularly each day. Now, I am not 
— that either = “Plante” or — nion aay ” will gre any- 
thing approaching this result; per some of your readers can 
tell me il such a result has ever Foon p enon f The loss of twelve 
to fourteen minutes a day must principally be due to leakage 
because I had taken no special care on that point, and my old 
accumulators placed in the same position would be nearly emptied 
through leakage alone in ten or twelve days, 

‘Sunny Lawn, Marrechville, W. T. DE L. Roperts, C.E. 
Sycn2y, Australia, July 16th. 








THE BOILER REGISTRY AND INSPECTION BILL, 


Sir,—I have been reading a draft of the above Bill, and cannot 
help coming to the conclusion that it will require considerable 
amendment before it will render itself ——_ to engineers and 
steam users generally. Lord Stanley and the Board of Trade seek 
to uire power which, unless very judiciously used, may cause 
a pre deal of friction and interfere considerably with the liberty 
of the subject. Given that pulsory inspection is advisable—I 
am of opinion that it is—the question arises whether the proposed 
Bill grasps the whole question or not. As it at present stands, I 
think not. The object of the Bill is to prevent boiler explosions, 
and yet several important factors in me gd them about are lost 
-~ of; for instance, the com cy the boiler attendants. 

e are all aware that labourers “and all sorts and conditions of 
men” are made to do duty, and many a good boiler has conse- 
quently been wrecked through gross ignorance or criminal care- 
lessness. What is the good, therefore, of constantly inspecting 
a boiler if its attendant is not a fit person to look after it! This 
may be overcome to a considerable degree by granting certificates 
of ——- This would give a good deal of trouble; but if a 
Bill is needed, why not have a tolerably complete one? Again, it 
is — that ee = ved use a Bw en are 
fruitful primary agents u explosions, e questions, 
then pel min wishes it shoul aot be ceapulsory that only iron 
capable of standing a certain test should be used in the construc- 
tion of boilers, This at any rate would put a stop to those gentle- 
men who use poor short grain iron, and hide defective work by the 
aid of sal ammoniac and cast iron borings, and pride themselves on 
being ‘‘the chea; boilermakers in the trade.” 

Referring to the question of i ion, the proposed Act says: 


1 “‘McCullum’s Inflexible Arched Tiuss Bridge.” 8, T, Callahan, 73, 
Fulton-street, New York, 1859, 
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“Any society, company, or body of persons whose rules for the 
survey of boilers are for the time being approved by the Board of 
Trade—in this Act referred to as an approved boiler inspection 
society—may from time to time appoint surveyors under this Act, 
and assign to them such remuneration and such travelling and 
other allowances as may be sanctioned by the said rules.” This 
says nothing about the considerable number of engineers in private 
practice who make it part of their business to inspect and report on 
steam boilers and engines. If the Act proposes to exclude these 
gentlemen from this work, I conclude it could hardly be done with- 
out giving them some quid pro quo, 

I notice that under Section 3, Clause 9, an inspector has the 
power to grant a certificate of fitness for a boiler for a period not 
exceeding twelve months, but for any less period he may think fit. 
The last portion of this clause appears to me an extraordinary pro- 
vision. As I take it, he would be a very clever inspector who could 
say a boiler was fit to work six but not twelve months. If a 
boiler is not fit to work for twelve months, it must certainly be 
dangerous to work it at all. There are many other points in the 
Bill that might be criticised, but I will not tres further on your 
space at present. I hope, however, before pr. yt important Bill 
becomes law, it will be fully discussed by those chiefly affected by 
its provisions. M. Powis BALe. 

Appold-street, E.C., September 5th. 





FURNACE EOILERS, 


Sir,—In our steam hammer shop we have an ordinary balling 
furnace working in connection with, say, a 20-cwt. steam hammer, 
which stand in the positions indicated at A und B in the annexed 
sketch. It is desired to put in duplicates of these, and the arrange- 

ments of the shop seem 

fol best suited for their 

being placed simply on 

the opposite hand. For 

the purpose of supplying 

steam to the hammers I 

propose to put in a 

single-flued boiler 24ft. 

— by 6ft. diameter, 

with fire-brick dampers 

as shown on sketch, so 
. that cither furnace ma 

FURNAG FURNACE be worked alone if Bond 

A sary ; and to seat it in 

the ordinary way, carry- 

ing the flame through 

Hammer the centre flue, under- 

neath the bottom of the 

boiler, and splitting the 

8B draught into two side 

flues terminating in a 

chimney about 3ft. square 

and 40ft. high. Perhaps some of yourreaders who have had experience 

in furnace boilers will S able to say whether I should get good results 

from this arrangement and sufficient draught in the furnaces for 

ordinary purposes, and I should be glad to have their suggestions. 

A friend who has had very considerable practical experience in such 

matters suggests using a double-flued boiler, and working one fur- 

nace into each flue, dividing by a centre wall and keeping each side 

separate, using dampers near the chimney. 

A discussion on such an arrangement would be interesting, 
bearing in mind the fact that at times the furnaces may not be 
— to work both together. F. B. 

irmingham, September 6th. 
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MULTI-CYLINDER ENGINES AND MONITORS ¥. TURRET SHIPS. 


S1r,—The carefully considered letters of ‘‘ M. E.” and ‘U.S. N.” 
—THE ENGINEER, p. 153, August 19th, 1887—rather tend to the in- 
crease of unnecessary and superabundant paradoxes, which, however 

leasing to the legal anil are of little use to other living beings. 

hus: (1) If ‘‘M. E.” assumes heat is a mode of motion, he must 
foresee the paradox he will be led into supposing the theory of 
multi-cylinder engines be a sound one with regard to steam evolved 
in the cumbrous and unwieldy boilers at present in fashion; he 
does well, therefore, to call attention to the data relied on for sub- 
stantive results, 

(2) In the case of monitors and turret ships, is it not also clear 
that if there be danger in either case of the crews being suffo- 
cated with smoke, in case anything goes wrong with smoke-stacks, 
fans, or ventilators, either a true monitor and turret ship has not 

et been invented or the proper mode of ventilating and driving 
as been utterly ignored, Stow CoacH, 





ACCIDENTS ON TRAMWAYS. 


Sir,—I greatly regret to find that a printer’s error entirely alters 
my statement and makes it completely confusing. You print, “ As 
to the practical application of life guards,” then, by the continua- 
tion of the sentence, condemning the application of life guards 
altogether, while I wrote, ‘‘ As to the application of iron guards” 
—condemning the application of iron guards only. I should feel 
greatly obliged if you would kindly correct the error and draw 
attention to the mis-statement so caused. H. ConraD1. 

13, Soho-square, London, September 5th. 

[Mr. Conradi wrote “life guards,” not “iron guards,” and what 
he wrote we printed.—Ep. E.] 








EXPERIMENTS ON THE “MECHANICAL EQUI- 
VALENT OF HEAT” ON A LARGE SCALE. 
By E. A. Cowper and W. ANDERSON.1! 

THE extremely interesting experiments of Dr. Joule on the 
mechanical equivalent of heat, led one of the authors of the pre- 
sent paper some years ago to speculate on the possibility of con- 
ducting such experiments on a much larger scale. It appeared 
that it would be possible to employ a powerful machine that would 
absorb a large amount of power, and to keep it continually going 
for a whole day at a time so as to get everything into a thoroughly 
normal state, and so arrange matters as to eliminate all loss or gain 
from radiation or conduction. The first idea was to employ an 
india-rubber masticating machine, which would absorb a very 
large amount of power in a small space, and to enclose it in a 
small tank, and that again in a larger tank, and then run cold 
water into the machine, and let the hot water from it run into the 
small tank so as to entirely surround the machine with hot water 
of the same temperature as the water coming out, and then let the 
water from the first small tank flow into the larger tank and from 
that to waste, the outside tank being kept up to the same 
temperature as the inside tank and the machine, so that the 
machine should neither lose heat nor absorb it. However, after 
much consideration it was thought best to employ one of the late 
Mr. Froude’s dynamometers, such as he used for trying the power 
of marine engines, though on a smaller scale, Accordingly, through 
the kindness of Messrs. Heenan and Froude, the loan of such a dyna- 
mometer was obtained and it was fitted up at Erith as above indi- 
cated, viz., with a small tank inside a larger one, which last was 
made of thick wood, and well lagged outside with three thicknesses 
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of hair felt, and this provision was found in practice to be so 
efficient that the tank of water only lost 2 deg. in 164 hours when 
standing, or about 1 deg. in 8} hours, 

Two very large thermometers about a yard long were specially 
made, having 25in. to 50deg. or jin. to 1deg., and these were 
used throughout for taking the temperature of the cold inflowing 
water and the hot outflowing water, whilst other thermometers 
were used throughout the outside tank to enable it to be kept to 
the same temperature as the outflowing water. The temperature 
of the outflowing water was, of course, taken immediately as it 
flowed out from the Froude’s dynamometer, not at the waste. The 
waste water was carefully taken at short given intervals and 
weighed, not measured, Several careful observers took observa- 
tions continually, one took the revolutions of the engine per 
minute, and the total revolutions by a counter that was always 


1 Section G, British Association. 











| going, and registered every revolution throughout the day. 
| Another observer took the weight lifted by the dynamometer, 
another the temperature of the inflowing water, another that of 
the outflowing water, and another the general temperature of the 
tank, whilst one in command watched the whole, and saw that 
every one kept his register closely. : ae 

Before entering on the calculations and results obtained, it will 
probably be more interesting if the apparatus is first described ; 
and it is to be understood that the object aimed at was to employ 
continuously a large amount of power—viz., about 5-horse power— 
and heat a very considerable quantity of water per minute—viz., 
about a gallon a minute—to a considerable extent—viz., about 
20 deg. Fah.—whilst all effects of radiation and conduction were 
neutralised as far as possible. The Froude dynamometer, coloured 
red in the diagrams, is shown in elevation and end view, and the 
lever connected with it is also coloured red, with its rod and scale 
for the reception of the weights to be lifted. In the engrav- 
ing, B is a tank, surrounding the dynamometer. C is an 
outer tank, surrounding the inner tank; this is well clothed 
outside with three thicknesses of hair felt. D isa small steam 
pipe to keep the outer tank up to the temperature of the inner 
tank and dynamometer. The water to be heated is 8 
into the dynamometer through an india-rubber inlet pipe, which 
is itself jacketted with water of the same temperature as the in- 
flowing water. The pipe O is the outlet pipe, where the hot water 
flows out from the dynamometer. The power for driving the 
dynamometer is communicated through the shaft S, and a piece of 
wood is introduced between the flanges of the coupling in order to 
prevent the communication of heat either way, though the tem- 

rature of this shaft is kept up by the water in the outer tank. 
| ecwvertr Ren were placed throughout the apparatus to enable it 
to be kept at an even temperature. . 

It will at once be seen how completely loss or gain of heat was 
prevented, as the temperature of the inner tank was the same as the 
outfiowing hot water from the outlet pipe O, and the hot water from 
it flowed into the outer tank, which had a very small quantity of 
steam, to keep it to the temperature of the hot water from the 
outlet pi 8. Thus the outer tank was, so to s vk, : down 
‘‘ stream,” and even if its temperature varied a little it is impos- 
sible to conceive that it could practically affect the temperature of 
the hot water coming out of the dynamometer, especially as the 
quantity passing continually was very great, and had thus full 
command over the temperature of the inner tank. This it was 
that enabled the apparatus to be kept in a normal state for many 
hours together, and from which results might be obtained for any 
given length of time. The only thing that interfered at all with 
the perfect regularity of the experiment, as checked every five 
minutes, was a very slight variation in the d of the engine, 
and an increase of speed of one revolution per minute on 
180 revolutions per minute, could at once be detected, and 
was followed after a few minutes by a perceptible rise or 
fall in]the temperature of the outflowing water, as the quan- 
tity passing was always almost exactly the same. The diagrams 
of the speed of dynamometer, weight lifted, and of the tempera- 
ture and weight of water heated, Fig. 4, show what these very slight 
fluctuations were, and when they were contrasted with the large 
volume of water heated, viz., about a gallon per minute 20 deg., it 
will be seen how slight they were, and further, as no loss of power 
on the one hand, or loss of heat on the other, was sustained, it was 
of minor importance, if, indeed, of any importance, that the 
fluctuation should besometimesslightly above and sometimes slightly 
below the given point, as the total power was accurately registered, 
as well as the total heat produced. The result showed a ‘‘mechani- 
cal equivalent of heat” = 769ft., that is to say, that i lb. of water 
raised 1deg. Fah. was equal to 1 lb. lifted 769ft., and it will beremem- 
bered that Professor\Joule made it 772ft. Itis not to be wondered at 
that the “equivalent” obtained was slightly lower than that obtained 
by Professor Joule in his last experiments, as all losses of heat were 

revented, and no losses had to be calculated, nor did the specific 
Peat of the apparatus enter into the calculation, as the apparatus 
was practically kept in a normal state throughout the experiment, 
and, in fact, for days together. : 

The authors are aware that the experiments described are by no 
means complete, and objections may on that account be justly 
taken to them ; but they are anxious to bring the work, so far as it 
has gone, before the British Association, in order to benefit by the 
suggestions and criticisms which discussion would not fail to pro- 
duce. They intend to renew the experiments at no distant date, 
and feel sanguine that absolutely trustworthy results will even 
tually be arrived at. A small improvement will be made in the 
machine before prosecuting further experiments, viz., certain pre- 
cautions to prevent the possibility of any heat being taken up from 
the surrounding water by any part of the d ometer that may 
be slightly below its general temperature close to the point where 
the cold water enters. 
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THE BRITISH ASSOCIATION. 

Tue Manchester meeting of the British Association is a 
thing of the past. Weare told that it has been very 
successful. It is worth while to ask in what its success 
has consisted. We fear that there can be but one 
answer—a considerable number of persons have had a 
pleasant holiday, and that is about the sum and substance 
of the success achieved. No doubt most of the gentlemen 
who delivered addresses or read papers enjoyed doing so 





very much; but it must not be forgotten that as there is no 
rose without a thorn, so the pleasure derived from reading 
a paper was attended by the infelicity of having to listen 
to a paper read by someone else. The utility of the 
British Association is open to question. Its value must, 
of course, be estimated in terms of the work it does ; 
whether this will be deemed good, however, depends on 
the point of view from which we regard it. The Associa- 
tion votes a small sum every year for “research” work, 
but we are not aware that much comes of the labour of the 
researchers. In addition, the Association meets once 
a year, and an immense number of papers is read. The 
papers and discussions which follow them represent the 
real work of the Association. What, may we ask, comes 
of them? How far is the world made wiser, or richer, or 
happier, or better? What effect have these papers and 
addresses on the course of trade, or political economy, or 
the social relations of man with man? The answer must 
be, we fear, that they have no effect whatever ; and this 
is due, we think, to the intensely unpractical character of 
the utterances of the speakers and readers. Of course 
there are exceptions. It would be impossible, we sup- 
pose, to get a y of Englishmen together for a week 
who would not say, or write, or do something more or less 
worthy of note and commendation; but the really good 
things brought forth at the British Association are well- 
nigh overwhelmed by the mass of matter which is not 
good, which is poured forth on every side. It. may be 
urged, perhaps, that if the pers read are not 
always admirable, this cannot be said of the presi- 
dential addresses in the various sections, which being 
delivered by eminent men of super-excellent mental 
power, cannot fail to be admirable. It is impossible to 
deal with such a proposition as this until some standard 
has been set up by which to measure them, and give them 
their place in the scale of merit. We ourselves, and we 
believe engineers in general, must perforce use a standard 
differing more or less-—but principally more—from that 
of the man of science, the professor, the “ researcher.” 
There are three reasons for conducting an inquiry or 
making a research. One is to discover something likely 
to be of use to mankind; another is to satisfy curiosity 
without any regard to the value of the satisfying; the 
third is to put money in the pockets of the researcher, 
with or without regard to the probable value of the 
results to be obtained. We fear we must say that the 
great mass of so-called scientific work done in the pre- 
sent day has no nobler motive than either the satisfying 
of curiosity or the earning of money. The result is that 
much of the work done reaily possesses no value whatever, 
estimated in view of the utility of the discoveries made or 
the theories put forward to mankind at large. The Pre- 
sident’s address is supposed to give an account of the pro- 
gress of science in the special department which he has 
made his own. Let us take Sir Henry Roscoe’s address 
and see what it all comes to. 

Sir Henry Roscoe is an eminent chemist, and his 
address was in substance a history of the atomic theory, 
as understood by chemists—which, be it understood, is a 
different thing from the atomic theory held by physicists, 
and flatly — to it in many respects. There can be 
no doubt whatever that this was a splendid address from 
one point of view. On the other hand, we fail to see how 
any human being can be the better for hearing or reading 
it. It is too deep for the superficial, too superficial for 
the deep. As we peruse it, we see with what fatal 
facility deductions can be drawn from premises about 
which there is really no certainty. Once grant that 
matter invariably appears under the atomic form, and all 
the rest follows. Sir Henry told his audience that a 
cubical box, so small that it could be just detected by the 
most powerful microscope known, would contain from 60 
to 100 millions of atoms. This conceded, we are not sur- 
prised to hear that the mathematician comes in and tells 
us that hydrogen atoms move at the rate of 6225-54ft. 
per second, and that each atom knocks against other 
atoms at the rate of 18,000 millions of times in a second. 
Weare naturally led to think of the Marchioness who 
told Mr. Swiveller that orange peel and water tasted like 
champagne, “if you make believe very much.” We have 
only to make believe very much about the atoms, and any- 
thing is possible. There can be no possible objection to 
the putting forth of views concerning the ultimate con- 
stitution of matter, if only they are put forward not as 
being certainly true, but as being convenient working 
hypotheses. But leaving atoms on one side, what could 
Sir Henry Roscoe point to as the result of the labours of 
the chemist? The production of coal tar colours—a 
thing, in one sense of the past, although further 
research is producing new dyes, or possible dyes, 
and within a comparatively recent period, of certain 
febrifuges, and an artificial sweetening agent called 
saccharin, 250 times sweeter than sugar, but apparently 
in no sense a food such as is sugar. We always find in 
such addresses as this under notice that a portion of them is 
taken up in demolishing the statements made just as dog- 
matically by some predecessor of the speaker. Sir Henry 
Roscoe took occasion to show that the time-honoured views 
of Liebig on the value of foods as heat formers and muscle 
builders were all wrong; just as someone will doubtless 
appear in a few years who will show that Sir Henry 

’s views were totally erroneous. In this connec- 
tion we cannot pass without notice a passage which is 
unworthy the pen of any man pretending to be scientific: 
“We thus come to the conclusion that it is the potential 
energy of the food which furnishes the actual energy of 
the body expressed in terms either of heat or of mechani- 
cal work.” This sentence is worthy of the Delphic 
Oracle. What on earth Sir Henry means by “ potential 
energy of food” we are quite at a loss to understand. We 
thought the words “potential energy” had disappeared in 
favour of the phrase energy of position, which has at least 
the merit of committing one to nothing. Sir Henry, it 
will be seen, completely ignores the energy of the oxygen 
which is breathed, the quantity of air inhaled varying 
very accurately with the amount of work done by the 
breather. This is, however, not the place or the time to 





discuss such a question. We must rest content with 
pointing out a manifest inaccuracy. 

Leaving Sir Henry Roscoe, let us turn to Professor 
Ball’s address in Section A, Mathematical and Physical 
Science. Doctor Ball is not only an eminent mathema- 
tician, but a charming lecturer and a most lucid writer. 
The influence of the British Association was too much for 
him, and he succumbed; he endeavoured to be popular, 
and ended in being obscure. We admire his courage; it 
showed no small temerity to attempt to give a “popular” 
lecture on a recondite mathematical enquiry, and we 
regret his defeat. He delivered himself of a mathema- 
tical parable—the theory of screws. The mathematician 
could learn nothing from this parable. ‘To the non- 
mathematician it might as well have been delivered in the 
Zulu tongue. The screws with which Dr. Ball concerned 
himself have little or nothing to do with the screws 
known to the engineer. 

We might extend our list, if we pleased. Concerning 
Professor Osborne Reynolds’ address in Section G, with 
which engineers have most to do, it will be enough to 
say that the influence of the Jubilee year was too much 
for him. Turn in what direction we may, we still en- 
counter the same truth—namely, that the British Associa- 
tion is more fertile in words than in anything else. It is 
not, perhaps, too much to say that no one ever yet heard 
a really good discussion at a British Association meeting. 
At one time there existed a society for the diffusion of 
useful knowledge. It has long since expired. No one 
cares now-a-days whether knowledge is useful or not. 
The man who ascertains that the moon is made of green 
cheese will be held in high esteem, though he will pro- 
bably have to divide the honours with the researcher 
who ascertains the precise composition of the colours with 
which his remote ancestor painted himself when he went 
on the war path. All this would be amusing if it were 
not lamentable to think that so much that is likely to be 
useful remains undiscovered, because unsought, while the 
pursuit of the satisfaction of mere curiosity is continued 
with unmitigated energy. Our consolation is that the 
world does not depend for its progress on the “man of 
science ” or the British Association. 


LOCAL GOVERNMENT AND PUBLIC WORKS. 


THE annual report of the Local Government Board is a 
highly composite volume, the administration of the poor 
law, the exercise of local government, and the care of the 
public health, being all combined in one department of 
the State. The catalogue of subjects contained in the 
table of contents is almost ludicrous in its variety, rang- 
ing from workhouses and pauper lunatics to highway 
authorities, canal boats, and cowsheds, together with the 
adulteration of food, the practice of vaccination, and 
various matters relative to the drainage of towns, water 
supply, local taxation, and turnpikes. Looking out for 
those particulars which more directly interest our readers, 
we refer in the first place to the topic of the water supply, 
especially in relation to the metropolis. The subject is 
discussed in the body of the report, and details are given 
in the appendix. Major-General A. de Courcy Scott, the 
successor to Sir Francis Bolton, as the Water Examiner 
appointed under the Metropolis Water Act of 1871, gives 
the usual report for the year, and Dr. Frankland’s report 
is also printed, followed by the report of the auditor, Mr. 
Allen Stoneham. The Local Government Board, repre- 
sented by Mr. Ritchie as president and Mr. Hugh Ower 
as secretary, express satisfaction in their official report at 
the steady extension of the constant service system, the 
nuinber of houses to which the eight Metropolitan 
Water Companies gave constant supply on Decer- 
ber 31st, 1886, being 24,765 in excess of the number 
so supplied a year earlier, while the increase in 
the total number of houses in their districts was 
15,840. This shows a clear gain of 56 per cent. on 
the side of the constant supply, as compared with the 
number of new houses, and so far things look well. But 
if we go back to 1885, we find a rate of progress much 
more rapid than in 1886. In the former year the constant 
service was extended to 41,327 houses, while the new 
houses in the districts were 19,412. The gain, therefore, 
in that year was 215 per cent. on the increase in the 
number of houses. 1f uo more houses were built in the 
districts of the Metropolitan Water Companies for the 
next 23 years, and the constant supply went on extending 
at the same rate as Jast year, it would take all that time 
for the constant supply to become universal. But if 
London is to go on adding 16,000 or 20,000 houses to its 
habitations every year, a still remoter date must be 
assigned to the period when every. house will have a 
constant supply. In 1885 the prospect was more hopeful. 
The drop in 1886 may be partly accounted for by the 
circumstance that by the close of the previous year the 
East London Company had given the constant service to 
a very large proportion of the houses in their district, 
including apparently the whole of their metropolitan 
area. It has to be borne in mind that some of the London 
Water Companies carry their Parliamentary limits far 
outside the metropolitan boundary. Thus, while the 
population of the metropolis at the close of last year 
would be about 4,180,000, the population in the districts 
of the Metropolitan Water Companies would be 5,339,000, 
the latter exceeding the former by considerably more - 
than a million. The fact is one which may properly 
increase our sense of the scale on which the water supply 
of London is conducted. After all that is said of scarcity, 
the average daily supply during the year was very nearly 
304 gallons per head. Inthe month of July last year, the 
Chelsea Company gave as much as 42 gallons per head. 
Nearly 1200 miles of streets have mains constantly 
charged, but the hydrants erected thereon are only 
eight per mile. Yet things are improving, for while 38 
miles of main have been added during the year, the 
increase in the number of hydrants has been nearly 900. 

Of the quality of the London water supply the present 
report speaks favourably. All the samples were clear 


and bright, and remarkably free from organic impurity. 
The improvement witnessed in recent years is attributed 
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to the measures taken by the companies for effectually 
filtering the supply, and drawing an increased quantity 
from underground sources. Care is also taken to avoid 
receiving water from the river when in flood, for which 
purpose large impounding reservoirs are u There are 
no “moving organisms” mentioned in the report, unless 
it be the eels which have been the cause of so much 
annoyance to the East London Company and some of 
their customers. The Local Government Board have 
thought it desirable to have a “thorough investigation” 
into this matter of the eels; but unfortunately, as the 
year had closed before the investigation commenced, we 
have to wait until the next annual report to know the 
result. This is the more tantalising, as we are told that 
the investigation is one which “from several points of 
view, is of considerable interest.” Respecting the finances 
of the London Water Companies, it appears that profits 
have been checked by the operation of the Act passed in 
1885, which compelled them to charge on the basis of 
rateable value, instead of “annual value,” as previously 
understood. That it costs something to maintain the 
London waterworks and meet the growing demand, is 
shown by the fact that the companies expended on works 
and improvements during the year more than £237,000, 
raising the total of their capital to £13,865,123. Their 
net rental for the year exhibits an increase of £34,200. 
Among the improvements of the year may be mentioned 
the extinction of the dustyard which had long existed in 
close proximity tothe filter beds of the Southwark and Vaux- 
hai! Company at Nine Elms. It is curious that the com- 
y looked upon this institution with great equanimity, 
aving perfect confidence that their filter-beds were more 
than a match for the dustyard. But the Local Govern- 
ment Board and the public refused? to share that con- 
fidence, and at last the nuisance has been extinguished 
“for a certain consideration,” much to the comfort and 
satisfaction of those who drink the Southwark and Vaux- 
hall water. As for the pollution of the Thames and the 
Lea, that is undergoing continual diminution, though it 
cannot be said as yet to have reached the vanishing 
point. The “house-boats” on the Thames, to which the 
present report makes no reference, are probably the most 
dangerous feature. But these are now being brought 
under the requisite regulations, and it is to be hoped they 
will not be allowed to infringe the rules laid down by the 
Conservators. Respecting the operation of the Rivers 
Pollution Prevention Act of 1876, the report says but 
little. An obnoxious paper mill in the Watford union, 
after causing a good deal of trouble, was at last effec- 
tually dealt with by the law courts, and soon afterwards 
gave up altogether. It may be interesting to know that 
the Local Government Board have power to extend the 
application of the word “stream” so as to include the sea 
—that is to say, such part of it as it may be deemed 
desirable so to include for sanitary reasons. Tidal waters 
come under the same rule, except apparently in the case 
of the Thames. Here the Conservators have jurisdiction, 
together with the Home Secretary, the Metropolitan 
Board, and the Port Sanitary Authority. In the case of 
the Lea, the Local Government Board get something of a 
foothold by their authority over the Tottenham 1 
Board. The statutory bodies that rule over land and 
water in England are apparently a bit “mixed,” espe- 
cially round about the metropolis. 

The public works that are now being executed in Eng- 
land and Wales by the local authorities necessarily have 
an effect on local finances, in the shape of loans and rates. 
The outstanding loans of the local authorities exceed 
£173,000,000. The amount is formidable; but then 
many of the works are profitable. Thus waterworks take 
£30,000,000, and gas works are not far short of 
£14,000,000. We fear that sewerage and sewage disposal, 
represented by £16,569,000, cannot be deemed to have 
much in the shape of a pecuniary set-off. It is pleasant 
to find parks, pleasure grounds, commons, and open 
spaces, absorbing nearly £2,500,000. Our forefathers 
knew nothing of such expenditure. Yet how much of 
the health and happiness of our urban population depends 
on the provision om made. Every pound spent in this 
way tends to diminish sickness, and consequently pauper- 
ism, among the people. It also helps to refine and elevate, 
creating a better class of workpeople, and developing 
brain power. The transformation of disused churchyards 
into green and pleasant spots in the midst of crowded 
neighbourhoods, is a happy change. Our cemeteries and 
burial grounds are often fair to look upon. So, indeed, 
were old rural churchyards; but the case was otherwise 
with many of the burial places in towns. It is a little 
remarkable that the expenditure for parks and other open 
spaces in the list of loans is about equal to that for ceme- 
teries and burial grounds. The latter, we may assume, 
give a fair return for the outlay. Markets take £5,000,000, 
and these, of course, yield a revenue. Bridges take more 
than £3,000,000, and artisans’ dwellings above £3,500,000. 
The loans for highways, street improvements, and 
turnpike roads amount to £27,000,000; while harbours, 
docks, and piers run yet higher. It is a notable fact that 
waterworks stand at the head of the list, comprehending 
more than one-sixth of the total. Amid this activity there 
is naturally an increase -in the rates. These have risen 
from something over £19,000,000, in 1875, to an amount 
which approximates to £26,000,000 in 1885. But the rise 
in the rates is accompanied by.an increase in the revenue 
from tolls, dues, fees, rents, and duties. The Metropolitan 
Vestries and District Boards received from the public 
rates last year as much as £1,624,000, in addition to 
£760,000 handed over to the Metropolitan Board. The 
public rates are shown to be growing more rapidly in 
urban than in rural districts. It try predicted that 
water supply, whether provided by local authorities or by 
joint-stock companies, will have to receive increased 
attention in future years, both in the extension of works 
already large and costly, so as to meet the wants of 
growing towns, and in the construction of smaller under- 
takings to relieve the exigencies of less populous districts, 
now sorely pressed in seasons of drought. London, apart 
from any question of immediate taxation, affords the 





example of a large and continuous expenditure in respect 
to the supply of water, and is giving rise to exceptional 
—— on the subject. Last year three of the London 

ater Companies applied to Parliament for power to raise 
additional capital in the form of debenture stock amounting 
in the aggregate to £700,000. This was granted on con- 
dition that the issue of theshares should be by publicauction 
or tender, and that out of the profits a sinking fund should 
be formed, to be held in trust by the Chamberlain of the 
City of London, so as to be appropriated to the relief of 
the consumers. The way is thus prepared for “ buyin 
up” the Metropolitan Water Companies, an event lookec 
upon as calculated to secure peculiar benefits for the com- 
munity. Had the London water supply been in the 
hands of a public authority, it may be doubted whether 
legislation with reference to water undertakings would 
have taken so stringent a form as we have wit- 
nessed of late years. To possess the water re as is the 
great ambition of local authorities, especially in the 
metropolis. But some serious considerations lie at the 
back of this question, so far as London is concerned, and 
the Imperial Government is at a loss what to say on the 
subject. If the metropolitan water supply were less pure 
and less abundant than it is, the crisis might: be nearer. 
The companies are wise in seeking to make the supply as 
perfect as they can, and the Local Government Board 
cannot do otherwise than admit the success which is being 
achieved. 





CLYDE SHIPBUILDING FOR AUGUST. 


Ir the briskness characterising the work of launching vessels 
on the Clyde during the month of August could be taken as an 
indication of a revival in trade, or of any immediate prospect of 
such a thing, there might be cause for rejoicing. The vessels 
launched numbered no fewer than nineteen, having an aggregate 
tonnage of as much as 36,556 tons, being fully five times 
greater than last month’s output, and of course largely in excess 
of any previous month of the present year, or, indeed, of any 
month during the past three years. The circumstance, how- 
ever, must be explained on other grounds than that of a revival 
in the industry. The amount of new tonnage ordered during 
the month scarcely amounts to one fourth of that launched, and 
prospects are not by any means cheering. One obvious reason 
why the month has been so prolific in launches is that during 
last month, owing to the usual summer holidays, the output was 
exceptionally small. The Greenock and Port Glasgow yards did 
not contribute a single ton to the July returns, while during 
this month they are to the front with 18,140 tons, or consider- 
ably more than half the total. Two firms were mainly respon- 
sible for this large output, Messrs. Caird and Co., who launched 
the Britannia for the Peninsular and Oriental Company, regis- 
tering about 6600 tons, and Messrs. Russell and Co., who 
launched from their two yards no fewer than five vessels, 
amounting to about 8600 tons. Of the total tonnage launched 
over the whole river, fourteen vessels were steamers, with a 
tonnage of 26,623 tons, and five were sailing ships of 9933 tons. 
Amongst other firms, besides those already named, making 
substantial contributions to this result, mention may be made 
of Messrs. A. Stephens and Sons, Linthouse, who with two 
vessels totalled up 6350 tuns, and of Messrs. Denny Brothers, 
Dumbarton, who put one vessel into the water with a tonnage 
of 5210 tons. As regards work on hand and prospects of fresh 
orders, the state of matters is deplorable. This is especially 
true of the lower reaches, from Dumbarton downwards. At 
the port named, Messrs. Macmillan and Son’s yard remains 
empty, although statements of an important contract pending 
have been receiving currency. Messrs. Birrell and Stenhouse, 
and Murray Brothers have each launched their last vessels, and 
Messrs. Denny Brothers have but a single keel on their stocks, 
although kept employed to some extent with light draught 
craft for shipment in pieces. Out of eleven shipyards in Port 
Glasgow and Greenock, as many as five are empty, or at a stand- 
still, while in the other six yards there are but eight vessels on 
hand, amounting to 13,250 tons. Messrs. Caird and Co., with 
the launch of the Britannia, have cleared their stocks, but it is 
rumoured that some important contracts are expected. It is 
stated also that Messrs. Caird propose making extensive altera- 
tions on their premises, so as to enable them to build larger 
vessels than hitherto. At Clydebank, above Dumbarton, 
Messrs. J. and G. Thomson are proceeding rapidly with the two 
notable Inman liners, and are finishing the Spanish cruiser 
Rena Regente. At Yoker, Messrs. Napier, Shanks, and Beil 
remain without work. At Renfrew, Messrs. Lobnitz and Co. 
continue to be busily employed with barges and dredgers for 
canal work, and Messrs. Simons and Co. are similarly employed. 
The smaller firms in Paisley are, with the exception of Messrs. 
McArthur and Co., without vessels on the stocks. At White- 
inch, Messrs. Barclay, Curle, and Co, have launched their last 
vessel, while their neighbours, Messrs. Aitken and Mansel, will 
follow suit in a few days. Messrs. Connell and Co, have now 
only one vessel on the stocks, and Messrs. Stephens and Sons 
have reduced their vessels to three. The yards of Govan and 
Partick are comparatively well off. The Fairfield yard, in 
addition to the two war vessels recently booked, has received 
the order for a passenger steamer of 1000 tons for the London, 
Brighton, and South Coast Railway Company, for service 
between Newhaven and Dieppe, to take the place of the Victoria, 
wrecked some time ago. This makes a total of five vessels of 
15,000 tons on hand by the Fairfield Company. Messrs. Inglis, 
in addition to the 5000-ton steamers already well advanced, 
have received the order for a steamer of 2500 tons for the Tas- 
manian Steam Navigation Company. The London and Glasgow 
Company, besides the steamers it started to build some months 
ago on its own account, is proceeding with two large vessels or- 
dered by a Japanese firm. Messrs. Napier and Sons are proceeding 
with a large steamer for the Australian service of Messrs.G. Thom- 
son and Co., anda steamer for cable laying service. While certain 
builders are inclined to believe that we are on the eve of an 
improved state of things, and are ordering quantities of steel 
on the prospect, there are others, and by far the largest number, 
who do not take such a sanguine view. Some good inquiries 
are certainly in the market, including one for a steamer of 
6000 tons, to steam at 19 knots, and another for the Indian 
mail trade. Two Glasgow companies are either in the market 
or about to issue specifications. 


MINING IN EAST SCOTLAND. 


ATTACHED to the blue book recently published on mines and 
minerals there is a list of mines in the districts of the various 
mining inspectors. Most of the inspectors give a bare list of 
the names of the mines, their situation, the owner, and the 
manager; but Mr. Ralph Moore, one of the inspectors for Scot- 
land, gives us a much more valuable table. 


In addition to the 











facts named above he supplies particulars of the number of 
persons employed at many of the chief mines, of the seams of 
coal worked, the sizes and depths of the shafts, the mode of 
ventilation, and many other interesting details. We find that 
in more than one instance in this Scotch district seams from 
lft, 8in. up to 14ft. are being wrought, but the majority of the 
seams are of moderate thickness, The mode of working is most 
often long wall, but the stoop and room system is also in use, 
The number of persons employed shows great variety. One 
colliery is worked with “three above ground” and five below 
ground, but it is at once evident that this is a seam at a colliery 
only. From that number up to 480 seems to be about the 
number employed in the seams of the collieries, The depth of 
the shafts varies also greatly, but the deepest seems to be a down- 
cast shaft at one of the Loanhead collieries, which is close upon 
2000ft. in depth. The fan and the furnace are the chief methods 
of ventilation adopted, but there are steam jets, and other 
methods occasionally in use-—several of the fans being 30ft. each 
in diameter and making 46 revolutions per minute. The 
average total quantity of air in feet per nvinute is also very 
different at the different pits, 10,000ft. to 15,000ft. being com- 
mon, and from that up to about 60,000ft. being the range. There 
is also given another table, that of the persons killed and persons 
injured in the separate mines for the year the blue book refers to, 
It is gratifying to find that the loss of life in the separate 
mines in small, few cases showing more than a unit, though the 
injured figure much more extensively in the collieries. Other 
particulars are given which greatly enhance the value of this 
table, and render it of interest to readers instead of a mere list, 
as in the case of the other districts. Somewhat similar facts 
are given as to the ironstone mines in the same district of East 
Scotland ; and there are also lists of shale mines, fireclay mines, 
and metalliferous mines. These have certainly as great value, 
and it is to the list of the shale mines that we look to obtain 
the fullest particulars of these interesting Scotch works. The 
depth of these shale mines varies very greatly, one at Pentland 
having a downcast shaft 2268ft. in depth, in which, with the 
adjacent mine of the same company, 480 persons are employed 
below ground and forty-eight above ground, whilst a fan gives 
adequate ventilation. It is noticeable that some of these shale 
mines are marked as “dipping 1 in 2’—a very heavy dip ; 
whilst in one instance the dip is 1 in lft. 6in.! In these shale 
mines of East Scotland 3895 persons are employed—3451 of 
whom are employed below ground ; and, contrary to the prac- 
tice at some of the coal mines in the same district, all those 
employed at the oil shale mines are males, It is as well that 
attention should be drawn to this valuable appendix to the 
report of Mr. Moore, for it would be an extremely useful 
addition to our mining literature if we had similar particulars 
of the mines in other districts, instead of the bare lists of names 
with which we are furnished, that in no way convey an idea of the 
extent of the mine, the number of persons employed, or any 
allied fact. 


THE EXETER DISASTER. 


A THEATRE has been burned down in Exeter, and over 100 
persons have lost their lives. This catastrophe differs in no way 
from others of the same kind, save in the number of deaths. In 
all cases the fire at a theatre bieaks out on the stage, then there 
is a panic in the house and the exits are blocked. A great deal 
is said about the value of plenty of exits; we do not dispute 
their value, but after all they are but secondary. No matter 
how many and how excellent the exits are, some minutes must 
be lost in emptying a house, and the risk incurred is very great. 
It is being pointed out that those in the stalls at the Exeter 
Theatre escaped with ease, because there were plenty of open- 
ings to the street; but it must not be forgotten that, in case of 
fire, the flames and smoke always rise, and the latter would 
begin to stifle the spectators in the gallery before those in the 
lower part of the house would suffer much inconvenience. In 
blinding, suffocating smoke, presence of mind is lost, just as it 
is when a man is suddenly thrown into water. The animal 
instinct asserts itself, and there is a blind fight for life. Since 
Octuber, 1886, theatres have been burnt down at the following 
places :—Ravenna, Paris, Leschin, Rotterdam, and now Exeter, 
all with more or less loss of life; and, further, at Philadelphia. 
Gottingen, Bucharest, Northampton, Laibach, Rouen, Caiceres 
in Spain, Venloo, and Stockport, without loss of life. According 
to the correspondent of the Standard, the Vienna papers are 
unanimously in favour of the adoption of the electric light in 
theatres, and hold that this mode of lighting, together with the 
provision of a larger number of exits for all classes of seats, are 
the only safeguards against fire and panic in theatres and similar 
places of public resort. If only managers would use the electric 
light and nothing else on the stage, while performances were 
going on, there would be an end to fatal fires in theatres. They 
might light the body of the house with gas, if they saw fit; but 
gas battens and flvat-lights should be prohibited. 


RAILWAY MISMANAGEMENT IN NEW SOUTH WALES. 


PARTICULARS have just come to hand from New South Wales 
regarding an accident to an excursion train on the Hawkesbury 
Railway, near Sydney, by which the engine driver and several 
passengers were killed, and between thirty and forty other 
persons were injured. The evidence given at the coroner's 
inquest—which occupied nearly three weeks—reveals a condition 
of things in the railway department of the colony in respect of 
mismanagement and injustice which is simply a disgrace to those 
responsible for its existence. The facts disclosed afford con- 
clusive proof, if any were required, of the necessity for at 
once placing on the Statute-book the measure for re-organising 
the railway department, to which we recently referred as having 
been introduced in the Legislative Assembly by the present 
Government, but which, like the similar Bill of their predeces- 
sors, has been shelved—after reaching its second reading—by the 
prorogation of Parliament. ~ But, apart from the injustice to 
individuals and the general mismanagement in the department 
which the incidents connected with the case reveal—injustice 
and mismanagement intensified, in our opinion, by the finding 
of the board of officials selected to inquire into and to report to 
the Government on the subject—and which calls for serious 
notice, the negligence shown by the traffic officials in the 
making up and equipment of the train in question, and in 
the abuse by them of the automatic air-brake with which it was 
provided, and which, as the evidence shows, was the immediate 
cause of the accident, necessitates in the interests of the 
travelling public in the colony our dealing with the case at some 
length. This we purpose doing at an early date. 


THE INVENTOR OF GAS LIGHTING. 


Some two or three years ago a movement was set on foot by 
the North British Association of Gas Managers having for its 
object the raising of a fund wherewith to erect a suitable 
memorial to William Murdoch, the founder of gas lighting and the 
worthy collaborateur of James Watt in his improvements on the 
steam engine. Up to date the fund only amounts to £275, and 
those in charge of it rightly consider that this sum is quite 
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inadequate to perpetuate the memory of one from whose genius 
all classes have reaped such incalculable benefit. In a recent 
letter on the subject from the treasurer of the fund—Mr. 
McGilchrist, Dumbarton—it is well remarked, “ One cannot but 
be struck with the unselfishness and modesty of Murdoch when 
we see how keen is the competition pecuniarily for questionable 
inventions, or even for modifications of useful patents. What a 
colossal fortune some ‘company mongers’ or astute persons 
would have made out of an original and exclusive patent for 
gas-making. Yet Murdoch preferred to let the full benefit of 
his genius go to the public without any tax upon it in his own 
interest,” Although undoubtedly one of the test benefac- 
tors our country has seen, Murdoch’s memory is fast perishing. 
Those who have reaped in any way the advantages of his great 
invention—especially those into whose pockets large dividends 
have dropped—might surely see the propriety of adding their 
mite to the fund, and helping to make the memorial worthy of 
the man. The sum already subscribed cannot be considered 
more than a substantial nucleus, and has for most part been 
given by the gas profession. 








LITERATURE. 


Factory Accounts: Their Principles and Practice. 
Garcke and J. M. FELLs, 
Co, 1887. 

Tue matters with which this book attempts to deal, 

though of great importance to manufacturers, are too 

seldom analysed with a view to publication, and we are 
glad therefore to welcome this freshattempt to state the 
srinciples on which factory accounts shosll be regulated. 

‘o the engineering trades, in which workshop operations 
are generally more varied than those in factories engaged 
in repetition work, the importance of systematised 
accounts cannot be too strongly insisted on, and often 
even among those who keep their ledgers and other 
books of purchase and sale in close order up to date, the 
details of cost in the workshops are either incomplete or 
recorded in a way that admits of error and fraud. There 
is not much difference of opinion as to the objects which 
should determine a system of accounts, for manufacturers 
would agree that they should correctly record the whole 
expenditure, but in practice there is the widest diver- 
gence, arising sometimes from inability to devise books 
and methods appropriate to the purpose in view, and 
sometimes from disinclination to spend trouble and money 
on what does not appear directly remunerative. 

But although there is a natural reluctance to increase 
the clerical work in a business, it will generally be found 
that if trouble be once taken to arrange a proper system, 
it may be worked almost automatically at moderate 
expense, and this expense will be more than repaid in the 
guidance afforded and errors avoided. It is almost incre- 
dible how loosely are kept the records of expenditure in 
some manufacturing concerns, and accountants who are 
called in to disentangle a confused business are often 
unable, from the absence of detailed records, to clear up 
the past, and can only recommend a proper method for 
the future. In such cases it is evident that an earlier 
expenditure on professional assistance would have been 
well bestowed. 

The book now before us will aid those who wish to 
inaugurate a proper system, for in numerous examples 
and workshop forms of account, it shows how in the daily 
routine of a factory the material, labour, and stores can be 
properly tabulated and allotted. But though the forms 
= are good so far as they go, we think the authors 
1ave hardly realised the immense variety of manufacturin 
trades which demand special methods, and have tena 
their forms on too narrow an experience. They will do 
well in any new edition of their book to consider these 
differences. Piecework is becoming every day more 
necessary and customary; but, speaking for engineers 
alone, there are few branches of trade where piecework is 
not impossible in some departments, and where in others 
day and piece wages are not earned in the same shops. The 
contiguity and overlapping of the two afford great oppor- 
tunity for errors and petty frauds, which, though singly 
of small importance, may in the aggregate make all the 
difference between profit and loss, ) a private business 
sheer necessity often compels attention to such evils, and 
provides a remedy; but in large joint-stock undertakings, 
and still more in Government and railway workshops, 
cheating is possible, and, we fear, frequent. Printed 
forms and an admirable theoretical system are not sufti- 
cient without periodical revision, for some of the most 
successful frauds are those which take advantage of 
checks and supposed safeguards which have lulled the 
officials into a mistaken security. 

Apart altogether from the evils of actual peculation 
are those arising from insufficient analysis of expenditure, 
especially in regard to what are known as the general or 
establishment charges. Much of the mystery of low 
tenders and final bankruptcy arises from errors in this 
respect. In some factories a tonnage rate is supposed to 
cover these expenses; in others a percentage on the 
wages; and sometimes a percentage on the two combined. 
The choice of these spateds depends a good deal on the 
nature of the business, and the proportion which the cost 
of material bears to that of the labour bestowed upon it. 
Another factor to which sufficient consideration is not 
always given is that of the period of time during which 
any specified work is occupying space or attention ina 
factory. This circumstance was emphasised in a book 
entitled, ‘ The Cost of Manufacture and the Administra- 
tion of Workshops,” by Captain Henry Metcalfe, of the 
Ordnance Department, United States army, published 
in 1885, noticed in Tue ENGINEER of 16th April, 1886. 
The allowances for wear and tear of machinery and 
for the general depreciation of buildings, plant, and 
patterns are touched upon in the book before us, the 
authors making copious reference to Mr. Ewing Mathe- 
son’s admirable treatise on “The Depreciation of Fac- 
tories.” This is a branch of factory management on which 
there is a wide divergence of opinion, and where account- 
ants and auditors are unable without the co-operation of 
those technically informed to insist on proper allow- 
ances. 


By EMILe 
London: Crosby Lockwood and 





THE BRITISH ASSOCIATION. 


Durina the meeting of the British Association many works 
and places of interest were thrown open for inspection. We 
have, in the following notices of a few of them, endeavoured to 
place before our readers only those points which are likely to 
possess interest for them, 


EXCURSION TO NORTHWICH AND ANDERTON, 


On Saturday, September 3rd, a special train, furnished by the 
Cheshire Lines Committee, conveyed about two hundred mem- 
bers to Marston, where they descended Messrs. Joseph Verdin’s 
rock salt mine, specially illuminated for the occasion, As these 
mines have already been described in THE ENGINEER, we will 
merely remark that the pillars left to support the roof are 
10 yards square instead of 8 yards, as usual, and are therefore 
in a better position to resist the solvent action of any water 
that may find its way into the mine, and so prevent a falling in 
of the workings, and consequent subsidence of the surface. At 
the present time about 1200 acres of land in and around North- 
wich are more or less affected by surface subsidence due to the 
melting of pillars in the old mines, but also and principally to 
the pumping out of brine and falling in of the unsupported 
roof. Landowners have no remedy, because they cannot fix the 
blame upon any particular brine-pumper ; and there is a general 
feeling that the only practical manner in which the hardship 
can be met is to compensate surface owners out of the Weaver 
navigation dues. The visitors were shown a row of houses, only 
built five years ago, one of which has fallen so that the mate- 
rials have been carted away ; the next is in a fair way to share 
the same fate; and probably the whole row will yield sooner or 
later to the inexorable subsidence of the ground. 

After the long and tedious process of lowering at least half the 
visitors, three or four at a time in buckets, to the depth of 55 
fathoms, and raising them to the surface again, a section of the 
party proceeded in an open barge, under pouring rain, to the 
famous Anderton lift of the River Weaver Navigation, Mr. Leader 
Williams, formerly its engineer, and now engineer for the Man- 
chester Ship Canal, being one of the party. M. A. Gobert, of 
Brussels, the engineer who stands in the same relation to the pro- 
jected “ Bruxelles, Port de Mer” that Mr. Daniel Adamson does 
to the Manchester scheme—notwithstanding his resignation of 
the chairmanship of the company—also accompanied the expedi- 
tion. On reaching the lift, the barge was towed into one of the two 
troughs, 75ft. long by 15ft. wide, built up of iron plates. The 
gates at each end, and also that of the conducting aqueduct, 
were then closed; and the trough, with its barge floating in 5ft. 
of water, weighing altogether about 240 tons, began to descend. 
The lift is started by opening the valve communicating with an 
accumulator of 2lin. diameter, loaded to 530]b. per square 
inch, self-acting syphons abstracting 6in. of water from the 
rising trough. As soon as the simultaneous rising of one trough 
and descent of the other are fairly started, communication with 
the accumulator is shut off, and that between the two ram 
cylinders opened by means of another valve. The descending 
trough, with its 5ft. of water, then raises the ascending trough 
with only 4ft. 6in. of water, until the lifting force is diminished 
by the descending trough entering the river basin, 50ft. 4in. 
below the canal. The connection between the two cylinders is 
then closed, when the lift is completed by means of the accu- 
mulator. The rams are 60ft. long and 3ft. in diameter, the 
time occupied ina single lift being three and a-half minutes. 
Owing to delay in starting and bad weather, the intended 
visit to the Saltersford and Dutton locks was abandoned. They 
are each 230ft. long, 42ft. 6in. wide, and 15ft. deep on the sill, 
having a small one at the side; and one steam barge with three 
flats, carrying together about 1000 tons, may be passed through 
at one lockage. The gates are opened and closed by hydraulic 
power obtained from turbines; and there is a sluice arrange- 
ment for passing the top water from one lock into that adjacent, 
so as to partially fill it and economise the water. 

The Weaver has steadily progressed in the tonnage of the 
boats used, and in the capacity of the navigation to take them, 
the ordinary depth being now about 9ft. 6in., with a width of 
70ft. to 110ft. The speed is not restricted. The traffic 
amounts to about one and three-quarter million tons per annum, 
of which over one millon tons are salt. The dues for the use of the 
navigation are—for salt, 1s.; merchant goods, 8d.; bricks, stone, 
&c., nominal rates per ton, irrespective of the distance travelled. 
The movable weir at Dutton takes the place of two stone weirs, 
and is formed of masonry piers with eight sluices or floodgates, 
each 15ft. wide and 13ft. 6in. deep. The sectional area is in 
excess of that of portions of the river above, this area and the 
mobile character of the weir having been arranged so that the 
works of the trustees might not be considered to have in any 
way impeded the flow of water in time of flood. The new 
locks at Dutton took the place of two old sets; and, as they are 
at the lower end, the water immediately above them was raised 
4ft. The flood level of the Weaver Valley has been permanently 
lowered; and, were it not for the difficulty of passing off the 
water into the Mersey at high tide, the benefit derived would 
be still greater. Spring tides raise the level of the pond below 
these sluices about 4ft. 

After making the descent from the canal to the river, a few 
observations on the lift were made by the leader of the party, 
Mr. Lionel B. Wells, C.E. The visitors then embarked on board 
a steamer, placed at their disposal by the Weaver Navigation 
Committee, and proceeded along the river Weaver, noticing the 
subsidence of the surface and the salt lakes, especially Neu- 
mann’s Flash; the great subsidence of 1880, due to the inunda- 
tion of Platt’s Hill rock salt mine, forming a lake eight acres in 
extent; and a lake called Top o’ th’ Brook, 100 acres in area, 
and in some places 50ft. deep, which in 1765 was a brook wind- 
ing along the bottom of a deep but narrow valley. Disembark- 
ing at Northwich, the visitors partook of what north-country 
folk call a “ thick tea,” and left for Manchester after paying a 
hurried visit to the museum, with its collection of English and 
foreign salt specimens, sections of salt mines and maps of sub- 
sidences. 


MESSRS. MATHER AND PLATT’S MACHINE AND ELEC- 
TRICAL WORKS. 

The Salford Ironworks of Messrs. Mather and Platt are 
situated in Deal-street, Salford, and now give work to about 
400 men, though as many as 1200 have been employed. The 
light and airy foundry, above 200ft. long, is lighted by arc lamps 
in the roof, and provided with two of Messrs. Craven Bros.’ over- 
head travelling cranes, having the driver's seat suspended below 
the platform, so that he has a clear view of all that is going on 
beneath. The moulds, of ordinary foundry sand, are faced with 
powdered plumbago used dry; and the castings have a remark- 
ably fine surface. The principal shop for the erection of heavy 
machines has a forge and smiths’ fires at one end, while the 
fitting and small machine shops are on an upper floor, off the 
main shop. A great many fitters are still employed, the con- 
stant variety of work not permitting of much automatic 





machinery being introduced. The offices are lighted throughout 
by Swan-Edison incandescent lamps ; and a drawing floor, for 
setting out important work full size, similarly lighted, is pro- 
vided with Grinnell’s patent automatic fire extinguishers, of 
which the firm is sole maker in Europe. In the event of the 
temperature exceeding 150 deg. Fah., a fusible joint would be 
melted, allowing a valve to open and let fall such a deluge of 
water as would speedily extinguish any fire that could break out. 
With fires, like that at Exeter, occurring: so constantly in 
theatres, one is tempted to ask why these extinguishers are not 
universally adopted. 

Messrs. Mather and Platt’s business lies principally with the 
staple trades of Manchester and the neighbourhood ; and pro- 
minent objects in the works are four large receivers for the 
Mather and Thompson patent bleaching process, by which goods 
are bleached under pressure in one-third the usual time. The 
receivers are large cast iron cylinders, closed by wedge-shaped 
disc valves, like those of a penstock, worked by a chain and 
hydraulic ram, and securely clamped when closed. 

There is also an eight-colour calico printing machine combined 
with a 25-horse power diagonal engine. The engine appears 
strangely out of proportion tothe machine ; but in “setting the 
pattern” it is necessary that the speed of the machine be so 
thoroughly under control that it may be made to merely “creep” 
round, and may be stopped in the fraction of a revolution, 
so as to enable the printer to see that the rollers, each 
printing one colour, are properly adjusted relatively to one 
another. But, notwithstanding the stop-valve spindle being 
brought within the printer’s reach, it is found difficult to stop 
the machine as suddenly as might be desired on account of the 
momentum acquired by the fly-wheel. Accordingly Messrs. 
Mather and Platt have combined a ten-colour machine with one 
of their “ Manchester” dynamos, acting as motor in place of a 
double-cylinder engine—10in. diameter by 12in. stroke—making 
about 180 revolutions per minute. The dynamo makes 700 
revolutions; and the speed is reduced by belt and spur gearing 
in the ratio of 56 to 1. The dynamo shaft is fitted with a 164in. 
pulley driving a 54in. pulley by a short belt, the grip being 
increased by a loose jockey pulley bearing on the slack side 
of the belt. The speed is further diminished by two internal 
spur wheels and pinions forming a noiseless and effective gear, 
under perfect control, and occupying no more space than that 
which would be required for reducing the speed of a steam 
engine. The machine prints up to 34in. wide, with from one to 
ten colours simultaneously, at a speed of 30 yards per minute, 
and is fitted with transverse motion for the “doctors,” or 
straight-edges for removing all excess of colour, drag roller, 
steam chest and drying cylinder. As the dynamo has no dead 
points, and therefore no fly-wheel, and the current may be 
interrupted instantaneously, the machine may be stopped 
more quickly than if driven by a steam engine. In 
addition to perfect control over the machine, this system of 
electrical driving—applicable to many machines self-contained 
with motor—has the advantages of economy, cleanliness, and 
diminished risk from fire and breakdowns, while the economy 
will be even more marked in cases where an electrical in- 
stallation already exists. Messrs. Mather and Platt have 
also brought out a cloth singeing machine, in which plati- 
num plates, raised to a bright red heat by the electrical current, 
take the place of copper plates heated in an ordinary furnace 
or of oxy-hydrogen burners, with several advantages, including 
the saving of about 75 per cent. in the cost of working. 

There are now in the shop some steam engines, got out under 
the superintendence of Professor Reynolds, for demonstration at 
Owens College, and also for driving the workshop there. They 
have separate copper condensers, and are calculated to give a 
high degree of efficiency; but we reserve description to accom- 
pany drawings. There are also in the shop several small sizes 
of a convenient engine for hoisting or driving, with the cylinder 
sufficiently inclined from the horizontal to allow the fly-wheel to 
clear the floor without requiring a recess. 


MESSRS. SHARP, STEWART, AND CO.’S WORKS. 


Tue Atlas Works of Messrs. Sharp,Stewart,and Company suffer, 
in comparison with more recently erected works of the same kind, 
in being situated almost in the centre of Manchester, and there- 
fore cramped for space, as well as from having been added to at 
various times as occasion required, instead of having been laid 
out on acomprehensive general plan at the commencement. But 
the fact that these time-honoured works, now employing about 
1000 men, are able to hold their own, while so heavily handicapped, 
says no little for the excellence of management and the quality 
of work turned out. Without, therefore, describing the works 
themselves, we will content ourselves on the present occasion with 
a few notes of such plant, practice, and work in hand as came 
under our notice in a very hurried inspection made on Wednes- 
day afternoon. 

No original drawing is seen in the shops, carefully mounted 

per tracings, which present a smoother surface, less lisble to 
catch the dirt, being substituted ; but these are carefully finished, 
so as to be perfectly legible. 

Although, of course, hand work is superseded as far as possible 
by machining, we noticed that the fitter and his file are by no 
means disestablished ; but this is chiefly on account of the varied 
and various work undertaken by the company. 

The erecting shop is so well lighted by Brush are lamps that 
even a pin may readily be picked up from the floor; and the 
foreman would now be very sorry to do without them. By means 
of overhead travellers, the boilers brought in from the boiler 
shop adjoining are turned in any position, sideways and upside- 
down, so as the more readily to permit of drilling the holes for 
receiving the various fittings; but, unlike the topsy-turvy prac- 
tice which prevails at the Cockerill works in Belgium, the engines 
are erected in their normal position. The fire-box wrapping 
plates have previously been drilled all together—as many as the 
number of engines ordered—under a template ; but the holes are 
tapped to receive the stays by the company’s locomotive fire-box 
stay tapping machine, which works by rope gear. We saw no 
less than six frame plates, about l}in. thick, being slotted 
together in a powerful slotting machine made at the works. 
Such parts as cannot be turned, of water-gauge fittings and other 
similar work, are slotted very cleanly in Whitworth’s compound 
slotting machine, the table of which may be self-acted longitu- 
dinally and transversely, and also rotated horizontally by hand. 

Some powerful eight-wheel coupled engines, with 20in. cylinders 
and weighing 46 tons, for mineral traffic in Norway, are now in 
the shops. They have extra large fire-boxes, the roof stays of 
which look quite gigantic, for burning wood at need. Some 
locomotives for South America are being fitted with the 
suspended bogies designed by Mr. Bottomley, the head draughts- 
man. The bogie is hung on links, which give the effect of the 
radial axle-box in going round sharp curves. The tenders for 
these engines are supported on two four-wheel trucks, the swivel- 
ling motion of which is limited by side pins working in circular 
recesses. Some small locomotives for colliery work are fitted 
with cast iron wheels, which are said to have given very good 
results without any breakage. They may be said to be a combi- 
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nation of the spoke and the dise wheel; that is to say, they are | lies between a wooden bridge railway and no railway at all, there 


disc on one side and spokes on the other. The whole casting is | can be no doubt as to what the result will be. 
hollow, the holes left for taking out the core being afterwards | thousands of bridges 


There are 
and culverts of the kind in the United 


plugged. Previous to this, however, molten lead is poured in | States, which will probably be better looked after than heretofore 
from the spoke portion, so as to solidify in the dise portion, and | for some time to come. We regret to add that there is reason 
give the requisite amount of counter-weight. Steel tires are | to think the bridge was destroyed by incendiaries in order to 


afterwards shrunk on in the ordinary manner. 


correspond with the full extent of throw—are now being finished 
in the fitting shop for some engines for driving dynamos; but 
this job is a friendly turn for other works, so no further informa- 
tion is available about the engines. 

In the evening of Wednesday, after the President’s address, 
the Committee of the Arts Club extended the right hand of 
fellowship to scientific correspondents at a very agreeable 
musical evening where ceremony was conspicuous by its absence. 
The walls of the club are adorned by a collection of highly 
meritorious paintings by Sam Bough, a Manchester artist, now 
no more, 








THE CHATSWORTH DISASTER. 


In this country we have been troubled by the telegraphic 
reports which have reached us concerning a fearful railway 
catastrophe, which took place in the United States near Chats- 
worth, Ilinois, on the 10th of August. It was stated that a 
Lridge had given way, and knowing what the recent record of 
American railway bridge failures has been, we suspected that the 
engineer and contractor had once more been to blame. The 
Chatworth disaster has little or nothing in common with the 
bridge failures which preceded it. We condense from the 
Engineering News the following account of the affair:—“A 
Niagara Falls bound excursion train from Peoria on the Toledo, 
Wabash, and Western-road, plunged through a burning ‘culvert,’ 
24 miles west of Chatsworth, Ill, about midnight on August 
10th. There were a few more than 600 persons in the train, of 
whom 71 were killed outright, and two have since died of 
injuries received, 129 were so seriously wounded as to occupy 
couches, and about 250 were slightly wounded ; the total being 
73 dead, and 374 wounded, or 447 more or less injured. Four 
or five of the wounded are not expected to live, and one or two 
are still unaccounted for. 

“The train was drawn by two engines and made up as follows, 
in order from the front. car, private car of general 
superintendent, six day coaches, two chair cars, and six Pullman 
sleepers. The culvert was an ordinary pile trestle, 15ft. span 
and 6ft. high, in a 4ft. embankment. The grade from Chats- 
worth east is a succession of small undulations, with a slight 
general descent for a mile and a-half before reaching the scene 
of the disaster. 


1800ft. each way is 25ft. to 30ft. per mile. The line is perfectly 


straight. The engineer of the leading locomotive testified that | 


he was running 30 miles per hour ; 


From the fatal culvert the grade for about | 


Some double- wreck the train and rob it. It is said, indeed, that several 
throw crank-shafts, with the excentric sheaves in the middle of 
the throws—though, of course, the greatest excentricity does not 


| robberies actually took place. The following extract from a 
United States contemporary, bearing on this point, deserves 
attention :— 

| “Quite a number of our exchanges hold up their hands in 
| horror and reject as impossible the theory that the late wreck 
| (at Chatsworth) was due to the burning of the bridge by train- 
| wreckers for the purpose of robbery. ‘ How is it possible that 
| human nature can be so depraved ?’ they exclaim with one 
| voice. ‘There are on earth no fiends so black that they can be 
| guilty of a crime so infamous.’ We know that train-wrecking 
is a matter of every-day occurrence. Is it possible that the 
train-wrecker in advance estimates his work with such a 
degree of nicety that he contemplates the killing of two or 
three persons, possibly the unfortunate trainmen? Then we 
presume that he is not much of a criminal after all. But if he 
should intentionally, or through mistake, increase the number 
of his murdered and mangled victims to hundreds, his crime 
becomes of such magnitude that it is past belief.” 











IMPROVEMENTS IN THE MANUFACTURE OF 
PORTLAND CEMENT.! 

By Mr. F. Ransome. 
So much has been said and written on and in relation to Port- 
land cement, that further communications upon the subject may 
| appear to be superfluous. But the author hopes to present some 
facts which have up to the present time, or until within a very 
| recent date, been practically disregarded or overlooked in the pro- 
| duction of this material. “Portland cement is, as is well known, 
composed of a mixture of chalk, or other carbonate of lime, and 
| clay—such as is obtained on the banks of the Thames or the 
| Medway—intimately mixed and then subjected to heat in a kiln, 
| ucing incipient fusion, and thereby forming a chemical com- 
ination of lime with silica and alumina, or practically of lime with 
dehydrated clay. In order to effect this, the usual method is to 
place the mechanically-mixed chalk and clay—technically called 
slurry—in lumps varying in size, say from 4]b. to 101b., in kilns 
with alternate layers of coke, and raise the mass to a glowing heat 
sufficient to effect the required combination, in the form of very 
hard clinker. These kilns differ in capacity, but perhaps a fair 
average size would be capable of producing about 30 tons of 
| clinker, requiring for the operation, say, from 60 to 70 tons of the 
| dried slurry, with from 12 to 15 tons of coke or other fuel. The 
kiln, after being thus loaded, is lighted by means of wood and 
shavings at the base, and, as a matter of course, the lumps of 
slurry at the lower part of the kiln are burnt first, but the mois- 
ture and sulphurous gases liberated by the heat are condensed by 








intelligent and experienced } gers 
place it at 40. As the train was on a 
descending grade, two hours late, and 
the engineer, as he stated, trying to 
make up time, the latter figure is prob- 
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ably more nearly correct. 

“The culvert seems to have been 
nearly consumed before the excursion 
train approached it. The engineer of 
the leading locomotive saw a fire under 





the bridge when he was about 200ft. 
distant ; he reversed his engine, and 
according to the testimony of the 
general superintendent, who was in his 
specialcar, the second cnginver immediately thereafter applied the 
automatic air brake. After the crash the first engine was found on 
the track about 250ft. from the east end of the culvert, and the 
tender also on the track about 50ft. back of that. The second 
engine was thrown on its side on the south side of the track. 
The baggage and special car were across the track. Seven pas- 
senger cars were piled one upon top of the other on the track 
immediately to the west ; the forward truck of the first sleeper 
rested over the culvert. The débris of the nine cars and the 
engine occupied a little less than 180ft. ; the waterway was 
filled with trucks. No one was seriously hurt in the baggage or 
special cars, and no one was injured in the sleepers. No part of 
the wreck burned, owing to the heroic efforts of passengers and 
citizens, and the rain which set in about an hour after the disaster. 

“The accident occurred about midnight. Ample evidence was 
introduced at the coroner’s inquiry to show that a general in- 
spection of the track and bridges had been ordered, as a special 
precaution for the excursion train. The bridge engineer 
inspected the culvert from the rear end of a car at 4 o'clock of 
the day of the accident. The section men claimed to have 
inspected it between half-past five and six o’clock of the after- 
noon before the accident, but of this the evidence is not conclu- 
sive. They had been burning weeds near the trestle late in the 
afternoon. The hand car had been left near the bridge, and the 
evidence before the coroner, although conflicting, seems to show 
that they did nothing more than push the car over the bridge 
on their way home from work. The bridge engineer's special 
was the last train over the culvert, and the fire appears to have 
originated either from sparks from this train or from the fire 
set by the section men, probably the latter. 

“On the other hand, the railroad men claim that about three 
weeks before, the grass under and around the culvert had been 
cut away for 10ft, from the timber, and the surface shovelled 
back for 3ft. or 4ft. An inspection of a dozen or fifteen similar 
structures adjacent shows that they had been so treated. 
However, the work had not been as carefully done as the dry 
dry season and the decayed condition of the timbers d ded.” 








THE CHATSWORTH CULVERT. 


the cooler layers above, and remain until the heat from combustion 
gradually ascending, raises the temperature to a sufficient degree 
| to drive them further upwards, until at length they escape at the 
| top of the kiln. The time occupied in loading, burning, and 
drawing a kiln of 30 tons of clinker averages about seven days. 
| It will be readily understood that the outside of the clinker so 
SS must have been subjected to a much greater amount of 

eat than was necessary, before the centre of such clinker could 
have received sufficient to have produced the incipient fusion 
ni to effect the chemical combination of its ingredients ; 
and the result is not only a considerable waste of heat, but, as 
always occurs, the clinker is not uniformly burnt, a portion of 
the outer part has to be discarded as over-burnt and useless, whilst 
| the inner part is insufficiently burnt, and has to be re-burned 
| afterwards. Moreover, the clinker, which is of excessively hard 
character, has to be reduced by means of a crusher to particles 
sufficiently small to be admitted by the millstones, where it is 
ground into a fine powder, and becomes the Portland cement of 
commerce. This process of manufacture is almost identical in 
principle and in practice with that described and patented by Mr. 
Joseph Aspden in the year 1824, and though various methods have 
been patented for utilising the waste heat of the kilns in drying 
the slurry previous to calcination, still the main feature of burning 
the material in mass in large and expensive kilns remained the 
same, and is continued in practice to the present day. The atten- 
tion of the author was directed to this subject some time since 
in consequence of the failure of a structure in which Portland 
cement formed an essential element, and he had not pro- 
ceeded far in his investigation of the cause of the failure 
when he was struck with what appeared to him to be the 
unscientific method adopted in its manufacture, and the uncer- 
tain results that must “oy accrue therefrom. Admit- 
ting, in the first place, that the materials employed were 
considered the best and most economical for the purpose readily 
accessible—viz., chalk and an alluvial deposit pe in abundance 
on the banks of the Thames and the Medway—and being intimately 
mixed together in suitable proportions, was it necessary, in order 
to effect the chemical combination of the ingredients at an intense 
heat, to employ such massive and expensive structures of masonry. 


occupying such an enormous space of valuable ground, with tall 








We have very little comment to make. The event possesses 
no special engineering interest. The railway was, it is stated, a 
bankrupt concern, taken out of the hands of a receiver last July. 
It is stated to be “in very poor condition, the track overgrown with 
weeds and grass, the sleepers badly decayed, the rails bad,and but 
little rolling stock.” On the other hand, it is said that special care 
was taken in making up the train to have it as good as possible. 
The event shows the necessity for having some independent 
inspecting authority. Had such existed the line would probably 
have been closed for repairs. In new countries where there is little 
money the population must be satisfied with imperfect lines. On 
such a good deal of risk is of necessity incurred. If Americans 
would recognise this fact, Jess blame would fall on them than is 
usually meted out them on this side of the Atlantic. Their 
newspapers are never done asserting that United States railways 
are perfect, in every respect patterns for the whole world. In 
reality, the great bulk of them are in no sense or way perfect, 
although they are well enough adapted to the wants of the com- 
munity. If the little bridge had been made of iron and brick- 
work, it would not have been burnt down ; but when the choice 


y stacks for the purpose of discharging the objectionable 
gases, &c., at such a height, in order to reduce the nuisance to the 
surrounding neighbourhood! Again, was it possible to effect the 
— calcination of the interior of the lumps alluded to without 
towing upon the outer portions a greater heat than was neces- 
— for the purpose, causing a wasteful expenditure both of time 
fuel? And further: as cement is required to be used in the 
state of powder, could not the mixture of the raw materials be 
calcined in powder, thereby avoiding the production of such a hard 
clinker, which has afterwards to be broken up and reduced toa 
fine powder by grinding in an ordinary mill ? 

The foregoing are some of the defects which the author applied 
himself to remove, and he now desires to draw attention to the 
way in which the object has been attained by the substitution of a 
revolving furnace for the massive cement kilns now in general use, 
and by . application of gaseous products to effect calcination, in 
the place of coke or other solid fuel. The revolving furnace con- 
sists of a cylindrical casing of steel or boiler plate supported 
upon steel rollers—and rotated by means of a worm Pon: wheel, 
driven by a pulley upon the shaft carrying the worm—lined with 
good refractory fire-brick, so arra that certain courses are 





set so as to form three or more radial projecting fins or ledges, 
The cylindrical casing is provided with two circular rails or 
pathways, turned perfectly true, to revolve upon the steel rollers, 
mounted on suitable brickwork, with regenerative flues, b 
ee through which the gas and air severally become heated, 

fore they meet in the combustion chamber, at the mouth of the 
revolving furnace ; the gas may be supplied from slack coal or other 
hydrocarben burnt in any suitable gas producer—such, for instance, 
as those for which patents have been obtained by Messrs, Brook 
and Wilson, of Middlesbrough, or by Mr. Thwaite, of Liverpool— 
which producer may be placed in any convenient situation. The 
cement mixture or slurry—instead of being burnt in lumps—is 

ssed between rollers or any suitable mill, when it readily falls 
Into coarse dry powder, which powder is thence conveyed by an 
elevator and fed into the revolving furnace by means of a hopper 
and pipe, which being set at an angle with the horizon, as it turns, 
gradually conveys the cement material in a tortuous path 
towards the lower and hotter end, where it is discharged properly 
calcined, The material having been fed into the upper poh of the 
cylinder falls through the flame to the lower side of it; the 
cylinder being in motion lifts it on its advancing side, where it 
rests against one of its projecting fins or ledges, until it has reached 
svch an angle that it shoots off in a shower through the flame and 
falls once more on the lower side; this again causes it to travel in a 
similar path, and every rotation of the cylinder produces a like 
effect, so that by the time it arrives at the lower and hotter end it 
has pursued a roughly helical path, during which it bas been con- 
stantly lifted and shot through the flame, occupying about half an 
hour in its transit. To some who have been accustomed to the 
more tedious process of kiln-burning, the time thus occupied may 
appear insufficient to effect the combinations necessary to produce 
the required result, but it will be seen that the conditions here 
attained are, in fact, those best suited to carry out effectively the 
chemical changes necessary for the production of cement. The 
raw material being in powder offers every facility for the speedy 
liberation of water and carbonic acid, the operation being greatly 
hastened by the velocity of the furnace gases through which the 
— pass, That such is practically the case is shown by the 
ollowing analysis of cement so burnt in the revolving furnace or 
cylinder :— 





Carbonic acid, anhydrous “40 
Sulphuric ,, - 26 
Silica, soluble .. 24°68 
Silica, insoluble eae “60 
Alumina and oxide of iron .. 10°56 
OS eee 61°48 
Magnesia, water and alkalics 2°02 

100°00 


Again, fineness of the particles results in their being speedily 
heated to a uniform temperature, so that they do not serve as 
nuclei for the condensation of the moisture existing in the furnace 
gas. The calcined material, on reaching the lower end of the 
furnace, is discharged on to the floor, or on to a suitable ‘‘con- 
veyor,” and removed to a convenient locality for cooling and sub- 
sequent grinding or finishing. It, however, is not in the condition 
of hard, heavy clinkers, such as are produced in the ordinary 
cement kiln, which require special machinery for breaking up into 
smaller pieces before being admitted between the millstones for the 
final process of grinding; nor does it consist of an overburnt 
exterior and an underburnt ‘ core” or centre portion ; but it issues 
from the cylindrical furnace in a condition resembling in appear- 
ance coarse gunpowder, with occasional agglutinations of small 
friable particles, readily reduced to fine powder in an ordinary mill, 
requiring but small power to work, and producing but little wear 
and tear upon the millstones, The operation is continuous, The 
revolver or furnace, once started, works on night and day, receiving 
the adjusted quantity of powdered material at the upper or feed 
end, and delivering its equivalent in properly burnt cement at the 
opposite end, thus effecting a great saving of time and eos 
the enormous waste of heat and serious injury to the brickwork, 
&e., incidental to the cooling down, withdrawing the charge and 
re-loading the ordinary kiln. Cement, when taken from the fur- 
nace, weighed 110 lb. per bushel. Cement, when ground, leaving 
10 per cent. on sieve with 2500 holes to the inch, weighed 121 Ib. 
= bushel, and when cold 118 lb. per bushel. When made into 

riquettes the tensile breaking strain upon the square inch, at four 
days, was 410 1b. per square inch; at six days, 610 lb. per square 
inch ; at fourteen days, 810 lb. per square inch; at forty-nine days, 
900 Ib. per square ious and at seventy-six days, 1040 lb. per square 
inch. A cylindrical turnace, such as the author has described, is 
capable of turning out ut least 20 tons of good cement per day of 
twenty-four hours, with a consumption of about three tons of slack 
coal, It will be readily understood that these furnaces can be 
worked more economically in pairs than singly, as they can be so 
arranged that one producer may furnish a sufficient quantity of 
gas for the supply of two cylinders, and the same Jabour will suf- 
tice; but in order to provide for possible contingencies, the author 
advises that a spare gas-producer and an extra furnace should be 
in readiness, so that Ly a simple arrangement of valves, &c., two 
cylinders may always be in operation, whilst from any cause one 
may be undergoing temporary repairs, and by this means any 
diminution in the output may be avoided. 

As compared with the more complex methods and machinery 
generally employed, the system described by the author is advan- 
tageous in many respects :—(1) Economy of space—the furnaces 
requiring only about one-fourth the space ; (2) continuous working 
and consequent economy of fuel ; (3) economy of repairs, which 
are of a simple and comparatively inexpensive character and of 
much less frequent occurrence, as the continuous heat avoids the 
racking occasioned by the alternate heating and cooling; (4) 
economy in first cost ; (5) economy in grinding, a friable granular 
substance being produced instead of a hard clinker, whereby 
crushers are quite abolished, and the wear and tear of millstones 
greatly reduced ; (6) economy of labour—the conveyance to and 
removal from the revolving furnace being conducted automatically 
by mechanical ‘‘ elevators” and “ conveyors”; (7) improved quality 
of the cement ; (8) thorough control—from the facility of increasing 
or diminishing the flow of crushed slurry, and of regulating the 
heat in the furnace ; and (9) absence of smoke and deleterious 
gases. 








SPECIMENS OF STEEL PRODUCED BY SKID- 
DING RAILWAY WHEELS.! 


By JEREMIAH Heap, M. Inst. C.E., &c., Vice-President of the 
Section, 


WHERE a heavy gradient or incline occurs upon a railway neces- 
sitating the frequent and severe use of brakes to prevent too rapid 
descents, pieces of metal of a peculiar former resembling the leaves 
of ferns have frequently been found alongside the rails. A close 
examination of the specimens will satisfy the observer: (1) That, 
though differing in size and colour, they have all the same origin 
and the same cause. (2) That being found on steep inclines only, 
they are probably due in some way to the action of the brakes of 
descending trains, (3) That being—as will hereafter be shown—of 
steel, they must have come from the tires or rails, and not from the 
brake blocks. (4) That in assuming their present form they have 
undergone considerable pressure, and at a temperature higher than 


ordinary. 

It is the purpose of the present paper to consider and determine, 
if possible, how these specimens have been produced, and how far 
their existence has significance, either practically, as an element of 
destruction or danger on railways, or scientifically, as indicating 
what may happen when the power of metals to resist pressure or 
abrasion has been exceeded, By favour of Sir Lowthian Bell, who 
has taken an interest in the matter, I have obtained from Mr. R. 








1 Section G, British Association, 





1 Section G, British Association, 








pee 


SOR Pa oe mtn PORK MES! 














Sept. 9, 1887. 


THE ENGINEER. 


219 








Routledge, Chemical Analyst at the North-Eastern Railway labora- 






































tory, Gateshead, an analysis of some of the specimens. He found 
them to contain the el ts—-see col No, 1—in the following 
table :— 
| | ; 1 
| Great'st 
a sr Tires, | Rails, resemb- 
| ‘| | lance to 
ColumnNo, | 1 | 2 |8{ 4 | 6 |6| 7 8 
em eas amis PR Py OS Ee Ry 
| from to. age. from | to. 
Phosphorus .. (P “06°04 *05 —*046| “03 | “07°05 | Rails, 
sulphur... .. (8); ‘07 ‘Ol °09 “062; °04 ‘14 ‘07 | Rails, 
Carbon .. Cc 57 24 «83 486) °35 | *60 *475| Tires. 
Silicon... (Si)|-—~-UW, 16°83) 274) 04 10) «07 | Rails, 
Manganese .. (Mn ‘7°81 «+58 390} *80 1°00; 90 Rails, 
Tin oo o—- i —-| —-}|— ~ ~ 
Jron «. «+ (Fe) 98°35 - 98°742) — 98°435, Rails. 
Nee ee ee Se ae ee nN, 
Total. 100-00 10°00 | 100°00 | 


Mr. Routledge has also been good enough to give me typical 
analyses of tires and rails at present in use on the North-Eastern 
Railway—see columns Nos, 2 to 7 inclusive. 

The railway official who—as far as I know—first called attention 
to the pieces on the line, and who studied them at the time and 
place of formation, says:— ‘‘I beg to state that the pieces of iron 
found near the rails leave the wheels whilst the train is in motion, 
and the wheels are skidding. Therefore, you will perceive it would 
be difficult to determine which wheels they come off.’ Again, he 
describes them as “‘ pieces of iron picked up on the incline, that 
have left the wheels by abrasion with the rail.” 

Mr. Charles Markham, of Staveley, to whom I am indebted for 
information and assistance, says:——‘‘ I am certainly under the im- 
»ression that the pieces are rubbed off the tires, but the matter 
fon not been, as far as 1 know, investigated by any competent 
authority. My attention was drawn to the subject some four or 
five years ago, in consequence of a signalman having collected a 
number of specimens in his box, at the foot of an incline. For 
many years I had a good deal to do with the working of the Likey 
incline, near Bromsgrove. ‘This appeared to me a place where 
there would be plenty of them. 1 believe that wherever there are 
inclined planes, and brakes are used, similar specimens could be 
obtained,” 

One of our most experienced locomotive superintendents, whose 
opinion I asked upon these specimens, has kindly given it as 
follows :—He says, ‘‘Some years ago I collected specimens of the 
abraded iron and steel cuttings, which had evidently been caused 
by skidding of wheels while passing over curves on falling gra- 
dients. At that time we came to the conclusion that these cuttings 
came from the tires of goods brake vans, while going down inclines 
with the brake fully on. The goods’ guards have brake vans 
weighing 10 tons, and have the power by their own brakes to skid 
the wheels should they find it necessary. The specimens consisted 
of both iron and steel, and might come from either rail or tire; but 
1 am inclined to the opinion that, except in case of worn rails, they 





accept the following conclusions, viz.:—(1) That the pieces have 
come from the tires of skidding wheels, and not from the rails ; 
(2) that they were produced at a sufficiently high temperature for 
the formation of magnetic oxide, 7.¢., at a red heat ; (3) that they 
were forced out from behind the skidding wheels—the folds being 
on the under side—-until from their accumulated length and weight 
they fell off ; ) that the only way to avoid the destructive action 
a they indicate is to brake more wheels to an extent short of 
skidding. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday last the Barrow Shipbuilding Company launched 
from its yard a fine sailing ship, named the Hainaut, for Messrs. 
F. Sheth and Co., of Antwerp. She is full-ship rigged, and her 
dimensions are 240ft. in length by 39ft. beam by 23ft. 8}in. depth, 
moulded. She is built entirely of steel, manufactured by the 
Barrow Hematite Steel —— . She has been built under the 
superintendence of Mr. A. G, Schaffer, of Newcastle-upon-Tyne, 
and the Bureau Veritas Surveyors, Liverpool, and will freceive the 
highest class in the Bureau Veritas Register of Shipping. Her 
tonnage is 1750 tons gross, and will be capable of carrying 2500 
tons, and she is the first sailing ship built for carrying petroleum 
in bulk. The hold in which the petroleum is carried is divided into 
ten separate compartments, and the ship has altogether fifteen 
watertight compartments, The divisions are n for the 
safe carrying of petroleum in bulk; but this also adds to the safety 
of the ship, as it renders her practically unsinkable in the event of 
collision. The vessel is — with three powerful pumps, two 
of them for loading and discharging petroleum and one for ballast 
purposes, Each ~~ engine has two ee 7hin. diameter 
and two pum fin. iameter, the stroke being 10in., and each 
engine capable of discharging 16,800 gallons per minute. The 
usual style and finish which characterises the vessels turned out by 
the Barrow Company has been fully maintained in this vessel, and 
she is a ship which will do credit both to owners and builders. 
The recent rapid development of the petroleum trade will, it is 
believed, lead to a large demand for vessels similar to the Hainant, 
and it will probably not be long before the owners will be in a 
position to duplicate her. There was a large number of ladies and 

entlemen present to witness the launch, including Sir James 
Ramsden. As the vessel left the ways she was named the Hainaut 
by Mrs, E. A. Cohan, of Liverpool. 

On Saturday there was fully | hed from the shipbuild- 
ing yard of Messrs. Wm. Simons and Co., of Renfrew, one of their 
patent hopper dredgers. This vessel has been constructed to the 
order of the Bombay Port Trust, and built from designs revised by 
Mr. Geo. E. Ormiston, C.E., engineer to the Trust, to suit the 
requirements of the port, and in connection with the extensive ad- 
dition to the dock accommodation which the Port Trust have under 
construction to provide for the rapid increases in the trade of the 

rt. This vessel, which is one of the largest and most oe of 
its type yet constructed, is of the following dimensions :—Length, 
222ft.; breadth, 40ft. ; depth, 15ft. ; and the hopper, which is situated 
near the centre of the vessel, is capable of containing 1000 tons of 
dredged material, The bucket ladder is supported on a fore-and- 











for the most part come from the tires. They are, in my opinion, 
torn off when the wheels are skidded, and while passing 
round sharp curves when the rails are somewhat worn. 
With continuous brakes we do not skid the wheels, except 
when the drivers keep the full power on to the end of the stop, 
and then es | may skid, just before the train is brought to a 
stand only. We find that tires which frequently pass over inclines 
wear out only in proportion to the duration of time the brake 
is applied, and to the number of such applications of the brake. 
During the nF aga em of the brake, more especially if the 
wheels are skidded, sharp curves and crossings are greater factors 
in the destruction of tires than inclines where brakes are applied 
without skidding. Tires wear into flat places, indicating skidding 
but only in the case of guards’ brake vans, and of wagon tires 
when spragged, and which work frequently over inclines where 
spragging is necessary.” 

The opinions I have quoted, although perhaps not in all cases 
very decided, seem to incline to the belief that the specimens have 
been torn from the tires rather than from the rai/s. Mr. Koutledge, 
however, whose opinion I invited, takes a somewhat different view. 
He thinks that they come from the rai/s and not from the tires, 

An examination of column No. 8, which shows whether the 

proportion of each element found in the specimens inclines most 
towards what is usual in rails, or in tyres, favours this view. It 
will be seen that in every case except that of the carbon, where 
the difference is very slight, the analyte agrees most nearly with 
that of rails. As compared with rails, the tires analysed seem to 
be characterised by high silicon and low manganese, which is not 
the case with the specimens. The presence of a small quantity of 
tin is somewhat remarkable ; but Mr. Routledge informs me that 
that element occasionally occurs in pig iron. 
_ Inasmuch, however, as the blows or charges of steel are often run 
indiscriminately into ingots for rails, or for tires, and as it cannot 
be stated certainly what was the composition of the identical tires 
and rails concerned in forming the specimens analysed, it is scarcely 
prudent to found any strong argument upon these analyses. 

Such shavings as these, rubbed off from the surface of tires or 
of rails whenever a wheel is skidded, indicates for the time being 
=> id destruction. 

_ Phe lesson taught, or rather re-taught (for it has often been 
inculcated before), is that wheels should never be skidded. But, on 
the other hand, trains, whether passenger, goods, or mineral, 
should always be retarded by brakeing a sufficient number of 
wheels to effect the desired object with a pressure somewhat short 
of skidding, Skidding wheels are indeed a barbarous and ineffectual 
attempt at retardation, whilst they are most effectual causes of 
disintegration. 
_ The specimens, looked at from a scientific point of view, are 
interesting. Their colour indicates that they have been formed at 
a high temperature, as they have clearly all been originally coated 
with magnetic oxide—Fe,; 0, The comparatively large body of 
metal forming the rail, and its continual presentation of new sur- 
faces during skidding, make it improbable that it could have 
reached any high temperature; whereas skidded wheels might 
easily present the same surface long enough to accumulate heat 
locally to a greater extent than pe Mo pari passu, dissipated by 
oe, om 
e multitude of folds which appear in all the specimens, and 
the tendency to spread into various Seven, seem to’ indicate that 
under the pressure to which they have been subjected the metal 
has “‘flowed” with great freedom. 
Reviewing the evidence obtained so far, the writer inclines to 
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aft horizontal framing and is moved to project in advance of the 
dredger, and cut the vessel’s own flotation, or — to a depth of 
35ft. at the bottom of the quay walls, if necessary, by means of the 
builders’ patent traversing gear. The dredger is supplied with two 
sets of buckets, a large and a small set ; the former are for dredging 
in free soil, and the latter, which are alternated with ripping claws, 
are used for dredging in hard material. They are made entirely of 
steel, and the large buckets will easily raise 500 tons per hour. The 
gearing generally is arranged in the most improved manner and is 
chiefly of steel ; ing wheels are fitted to prevent undue strain 
on machinery when dredging hard ground. e upper and lower 
tumblers are of solid steel. Independent steam crab winches with 
the barrels working independently or conjointly are fitted at bow 
and stern of vessel. There are two pairs of compound surface 
condensing engines of 1100 indicated horse-power collectively, and 
working independently of each other, one pair only being required 
for deviates, Two steel boilers, with corrugated steel furnaces, 
having a working pressure of 951b. per square inch, centrifugal 
pump, auxiliary engine for driving the hoisting gear, hopper door 
winches, steam steering gear, and turning lathes. The accommo- 
dation for the officers and crew is of the most spacious and comfort- 
able description. Teakwood is entirely used for decks, deckhouses, 
&c. The vessel, which was launched with the engines, boilers, and 
machinery in position and nearly ready for work, presents a most 
substantial and fine appearance, and reflects credit on all concerned 
with its construction. The whole work has been carried out under 
the supervision of Mr. James A. McConnachie, C.E., London, and 
Messrs. Dutton and Sanderson, Lloyd’s surveyors, Mr. W. N. Bain, 
Glasgow, being resident inspector. The vessel as it left the ways 
was named the Kuphus by Mrs. J. A. McConnachie. 








THe Water Capacity or Soms.—Herr E. Wollny arrives at 
the following conclusions, based on his experiments :—I. The water 
capacity (measured by volumes) of a soil diminishes with a rise in 
temperature. The opposite is the case with peat. This diminution 
is relatively ter the larger the pores in the soil. II. (a) The 
freezing of the water in soils usually causes a diminution in their 
water capacity. (b) This latter result is merely transient in the 
case of soils of only a slightly cohesive character—t.e., coarsely 
granular, sandy, poor in vegetable matter. It is of a more 

rmanent nature in the case of soils which show a tendency to 
‘orm crumbs—e.g., finely granular, argillaceous soils, or soils rich 
in vegetable matter. (c) The result mentioned in (a) is more 
marked, the greater the quantity of water in the soil, and the more 
frequently (within certain limits) the frosts alternate with 
thaws. (d) In the case of crumby soils the duration of the 
diminished water-holding capacity may be materially altered, and 
even converted into an Leer capacity if there are frequent 
alternations of frost and thaw or the crumbs are loosely aggregated, 
as this facilitates the breaking up of the crumbs into a finer 
state. An explanation of these facts is the increased or diminished 
aggregation of the soil, resulting from the freezing of the water in 
the soil. III. (a) The water-holding capacity of a coarsely granular 
soil is increased by the presence of even a very thin (3—5 cm.) 
difficulty permeable subsoil—e.g., clay. The more so, the nearer 
the latter is to the surface. This effect is more marked the greater 
the difference in water capacity of the upper and lower soils, (b) An 
easily permeated subsoil only slightly increases the water capacity 
of the soil above it, if the latter is of a finely a or argillaceous 
character, but diminishes its capacity if it is more coarsely 
granular.—Journal of the Society of Chemical Industry. 





LEGAL INTELLIGENCE. 


QUEEN’S BENCH DIVISION. 


Before Mr, Justice STEPHEN, without a jury. 
HASLAM FOUNDRY COMPANY v. HALL AND ANOTHER. 


THIS wasan action, commenced on the Ist of August, brought to 
obtain an injunction to restrain the defendants from using certain 
inventions in which the plaintiffs claimed patent rights. The 
plaintiffs also claimed damages for past infringements, and an 
account to be taken of all profits derived by the defendants, by 
reason of those infringements, The defendants denied that they 
had infringed the plaintiffs’ patent ; and pleaded (a) that the 
alleged invention is not new ; (4) that it is not useful; (c) that it 
is not proper subject matter for a patent. The defendants further 
pleaded that the patent was bad on account of various defects in 
the complete specification, and for variation between the pro- 
Pose ig and complete specifications. Upon these pleas issue was 
joined, 

The Attorney-General—Sir Richard Webster, Q.C. ; Mr. Aston, 
Q.C.; and Mr. E. Carpmael, ap for the plaintiffs ; and Sir 
Henry James, Q.C.; Mr. F. S. Moulton, Q.C.; and Mr. Bousfield, 
were for the defendants. 

The ATTORNEY-GENERAL, in opening the case, said that the 
action was brought by the Haslam Foundry and Engineering Com- 

ny, Limited, who are the owners of Bell-Coleman’s Patent of 
Go 15th, 1877. That invention related to refrigerating 
machines, which had been so largely used in the last few years for 
bringing home meat from the Colonies and from the River Plate. 
It consisted in a new and improved apparatus whereby air is pro- 
perly made cold for the purpose of keeping the meat fresh during 
the voyage, either in the holds of the ship or in other chambers 
where it is required to keep it stored. His lordship would in the 
course of the case have his attention directed to numerous prior 
machines which had a very fg aye historical bearing upon 
the present case. It would shown that for something 
like twenty-five years persons had striven to attain the object 
which Bell-Coleman’s Patent claimed to achieve, and had failed, 
notwithstanding the ingenuity of their resource, because they one 
and all failed to hit upon the one mark which constituted all the 
difference between success and failure. Prior to the year 1877 
there had practically been no successful refrigerating machine for 
the purpose of preserving such things as meat. There had been 

bers of hines which were used for freezing, and several 
which were used for condensing gases ani a variety of pu 
which were very nearly a success, but still failed. So Roubtful 
were the inventors themselves that this invention would prove a 
success that they made two or three experimental voyages to 
test it. Whereas the importation of fresh meat was prior to 
1877 practically unknown, and continued unknown as a commercial 
enterprise between two or three years afterwards until the trial had 
been made in the last three or four years, certainly upwards of 100 
of these machines had been put up on board ship, and the foreign 
meat trade had already—he believed—grown to a million carcases 
of fresh meat coming in one year from various parts of the 
world. He mentioned that fact in order to show that what 
had been before a complete failure had since, by the plain- 
tiffs’ invention become a complete commercial success. The 
learned counsel then proceeded to explain certain elementary 
principles of thermo-dynamics in order to show that when com- 
pressed air—air which had by compression had its temperature 
raised—was cooled by artificial or external means, and allowed 
then to re-expand, the consequence was that you got a greater 
diminution of temperature than in the single process of expansion. 
The plantiffs’ machine, and several others, was one which worked 
upon that principle, viz., air was first compressed, then cooled, and 
then re-expanded. There were two methods of cooling air, which 
were perfectly well-known—one by an injection of cold water into 
the air itself, and another, surface cooling, by — the com- 
pressed air through pipes surrounded by some cold medium. These 
cooling methods could be used separately or together. It was easy 
enough to reduce the temperature enormously—to many degrees 
below zero— but the difficulty was how to get rid of the moisture. 
His lordship would see in the history of this matter the various 
devices that were arranged for the purpose of getting over this 
difficulty. Amongst them was the use of chloride of calcium, which 
acted chemically in that way. If the moisture was not got rid of, 
it froze as soon as the temperature fell sufficiently and clogged the 
machine. He would now describe the invention which the plaintiffs 
had discovered to meet this difficulty, and which they had 
patented, and which they now complained the defendants were 
using. It was this, that the moisture from the compressed air 
coal be successfully removed in the form of a liquid—in other 
words, that in the course of the cooling of the air there was 
a stage at which the liquid was not frozen, and the moisture 
could then be drained off. Mr. Bell and Mr. Coleman dis- 
covered together that by an arrangement of pipes and the 
apparatus in a peculiar manner, they were able, at a certain 
of the cooling, antecedent to the final cooling, so to take the 
moisture away. The plaintiffs put either the pipes into the re- 
frigerating chamber, or they brought the air from the refrigerating 
chamber round the pipes; but after the air in the pipes had been 
cooled by this jacket, or surrounding medium of air from the 
refrigerating chamber, it was further cooled after the moisture 
had m taken out, and was then sent into the refrigerating 
chamber in a highly cooled state to act upon and pass over the 
meat carcasses contained therein. The learned counsel then 
referred his lordship to the diagrams, and proceeded, with their 
assistance, to describe the plaintiffs’ machine. The air was 
drawn from the refrigerating chambers by pipes into the 
compression cylinders. There it was compressed and its tem- 
perature raised, it might be taken—was in some machines— 
into two vessels in which water was mixed, and was then 
drawn off into the pipe which passes round the refrigerating cham- 
ber, the water and air being so far mixed together. The air did 
not then go into the refrigerating chamber; it was kept entirely 
distinct, and from the pipes round the chamber into the 
expanding cylinders, where it reached its ultimate coldness, and 
then it passed —_ pipes into the refrigerating chamber—that 
is, the cylinder. When it arrived in the refrigerating chamber it 
was at its coldest. A series of bottom cocks or taps were fitted to 
the system of piping conveying the moist air from the com- 
pression cylinders to the expansion cylinders, through which 
the moisture in the air drained away before it reached the 
ex ion cylinders. This system of taps was the substantial 
wis andher of the plaintiffs’ invention. In short, the plaintiffs 
claimed as new the principle of drawing off the moisture 
of the circulating air between its compression and re-expan- 
sion by means of air already partially cooled, and a system of 
sloping piping and drain cocks fitted accordingly. The learned 
counsel then dealt with the specifications of the plaintiffs’ patent, 
and passed on to deal with the state of knowledge on such matters 
rior to the plaintiffs’ invention, with a view of meeting and deal- 
ing with the alleged anticipations. Continuing, he said that it 
might be shown that their—the plaintiffs’—refrigerating chamber 
was not always above the freezing point, as the specification 
stated was the inventors’ object; but the end to be attained was to 
cool the com air to a point at which the moisture would 
condense and so be drawn off. The defendants would probably 
contend that there had been no infringement, because they—the 
defendants—did not bring their pipes ae the refrigerating 
chamber. Whether they did or not, he would submit that they 
did the same thing by bringing the air by pipes from the refrig- 
erating chamber and making a jacket of it round the pipes for sur- 
‘ace cooli The infringement which they—the plaintifis— 
specifically attacked was the setting up by the defendants of a 








refrigerating machine on their—the plaintiffs’—principle on board 
the s,s. Selembria. In that machine the air was compressed, then 
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cooled by a jacket of cold water—not by injection of cold water as 
in the plaintiffs’—then passed into a series of pipes surrounded by 
air drawn direct from the refrigerating chamber. Then the 
moisture deposited by that process was drawn off by cocks before 
the air passed along into the re-expansion cylinder, and so on into 
the refrigerating chamber again. e submitted that there was no 
practical difference in that process and the plaintiffs’. In all the 
eighteen previous sperifications of refrigerating machines he failed 
to see any hint which would indicate the application and use of 
these particular pipes as used by the plaintiffs for getting rid of 
the moisture in the circulating air. ll and Coleman's specifica- 
tion expressly referred to the then state of knowledge in such 
matters, and pointed out the very things which are now being 
relied upon as anticipations. 

Sir F. Bramwell, Sir W. Thompson, Dr. Hopkinson, Dr. 
Meidenger, and Prof. Dewar, were amongst the scientific witnesses 
called on behalf of the plaintiffs. The evidence of all these wit- 
nesses was of a highly technical and scientific character. Sir F. 
BRAMWELL stated that in his opinion the improvements patented 
by Bell-Coleman had converted a machine which had been before a 
commercial failure into a commercial success. Numerous other 
witnesses were also examined, eng Mr. Coleman, whose 
evidence had been taken on commission, Mr. Haslam, Mr. Fernie, 
and the engineer who had charge of one of the plaintiffs’ machines 
on board the Pavonia, before they were fitted with any such 
drying pipes as were now used in their machines. It was after 
Haslam had adopted these drying pipes that Bell-Coleman com- 
menced an action against Goodfellow, who had been using one of 
Haslam’s machines. Since that time Haslam had purchased Bell- 
Coleman's patent. The plaintiffs’ evidence occupied four days and 
a-half, and at its close on the fifth day, 

Sir Henry James, Q.C., opened the defendants’ case. Hesaid that 
he would give but a general outline of their contention, and leave his 
learned friend to deal with all the minute technical details which 
might become necessary in course of their case. Referring to the 
Bell-Coleman patent, he said he wished to keep claims 2 and 3 quite 
separate and distinct. As regarded Claim 1, he had nothing to say 
against it. They—the defendants—submitted that Claim 2 was 
made for that which was not proper subject matter for a patent, 
and that in consequence the whole patent was invalid. In other 
words, what was claimed was neither new nor useful. The plain- 
tiffs, in order to support that claim, must show that they duly 
described and ascertained the nature of their invention, é.e., had 
clearly told the public what it was. This, he submitted, they—the 
plaintiffs—had not done. This claim was ‘‘The arranging or 
combining together of steam engine, air-compressing, and air-expan- 
sion a tus in the improved manner as hereinbefore substantially 
described.” The learned counsel then went to show by reference to 
the whole specification and drawings that there was therein 
waren | **substantially described, &c,” of any improved or novel 
methods for working or combining the machinery in question. Dr. 
Hopkinson, in his evidence for the plaintiff, had sworn in his 
affidavit that he understood the meaning of this (No. 2) claim to be 
for the arrangement of steam engine, air-compressing, and air- 
expanding apparatus in such a manner as to avoid the use of heav 
fiy-wheels. Both Sir Fredk. Bramwell and Dr. Hopkinson said, 
**When we had the specification alone, which we had at the time 
we made our affidavits, we read this in the broad view of the 
matter as claiming one half as well as the whole combination.” 
‘ao Justice STEPHEN : They say I include both. I include the 

our cranks. I also include two cranks, and I include the hine, 
whether you make it with four or with two.] There was nothing 
new in putting two duplicate engines in the place of one, so that if 
desired either could be worked separately. The learned counsel 
had proceeded some way further in this connection,and was passing 
on to deal with Claim 3, when 

Mr. Justice STEPHEN pointed out that if Sir Henry James’ view 
of the case upon Claim 2 were correct it would end the case, and 
he thought that under the circumstances it would be better to 
decide that point first. After a short discussion the Attorney- 
General came into court, and the learned judge, addressing him, 
said that Sir Henry James had submitted to him that their (the 
plaintiffs’) patent was bad, inasmuch as Claim 2 ought to be read in 
the manner suggested by the witnesses (Sir F. Bramwell and Dr. 
Hopkinson), and that, if so read, the Bathgate machine, according 
to their view of the case, as he puts it, was an anticipation of what 
the plaintiffs claim. On the es hand, it is said, if is to be read 
in the other way, that then the claim was bad for want of novelty 
and utility, and that this being so, he thought it would be best to 
decide this point first, and then, should it become necessary, to go 
on with the case afterwards. 

The ATTORNEY-GENERAL explained to his lordship that unless 
Sir Henry James was prepared to make certain admissions—which 
he could not expect he would do—the course proposed by his lord- 
ship could not be followed with any advantage, owing to certain 
enactments in the Patent Act of 1883. 

Mr. Justice STEPHEN said that he thought he was answered, and 
so they had better go on. 

Sir Henry James then continued, and passed on to deal with 
Claim 3, viz., ‘‘The application of the pipes C provided for the 
passage of the compressed air to the expansion cylinder and tra- 
versing the chamber in which the meat, &c., are subjected to the 
refrigerating preservative action.” Referring to the plaintiffs’ 
specification, the learned counsel showed therefrom that when it 
was drawn out, Bell-Coleman had had the Windhaussen patent in 
their mind. That patent did not carry the pipes through the meat 
chamber. Apart from that it was in substance the same as the 
Bell-Coleman patent. This, the learned counsel submitted, Bell- 
Coleman knew, and in order to prevent theirs clashing with Wind- 
haussen’s patent, they made it an essential to their patent that 
‘the pipes provided for the passage of the compressed air to the 
expansion cylinders,” &c.—as in Claim 3. The defendants have no 
meat chamber, as pertinent to this special object, and they do not 
carry their pipes through the meat chambers in the same way and 
with the same object as the plaintiffs. The plaintiffs, seeing that 
if this remained a portion of their claim there would be no infringe- 
ment by the defendants, have sought to disclaim, by asking your 
lordship to strike out those words, and then they would read the 
Claim as being ‘‘the application of the pipes provided for the 
passage of the compressed air to the expansion cylinders, substan- 
tially as and for the purposes hereinbefore described.” That is 
how they—the plaintifle—read it. They were bound so to read it, 
because they said, ‘‘if this is necessary to our claim the defendants 
have not infringed it.” Now, therefore, they were, he said, in 
this dilemma. If they struck out those words, and if they said 
the claim was to be read without them, and if ‘‘ the application of 
the pipes provided for the passage of the comp: air into the 
expansion cylinders” constituted their claim, and if they said that 
therefore the defendants had infringed, then they—the plaintiffs 
—fell into Windhaussen’s arms, for we—the defendants—held 
that with the exception of the words so struck out the Wind- 
haussen and Bell-Coleman patents are identical. The only differ- 
ence suggested—if their, the plaintiffs’, claim was read in the only 
possible way in which it could be read so that they, the plaintiffs, 
could succeed in their action—was that in Windhaussen’s patent 
there was not at one particular portion of his—Windhaussen’s— 
a an exit cock to get rid of the water deposited in the pipes. 

e admissions of all the experts went to show clearly that there 
must be a deposition of water in the y= between the compression 
and expansion cylinders. Again, all the skilled evidence showed 
that where you find deposited water of course it would be common 
knowledge that it ought to be withdrawn, or got rid of. How? 
If not by a cock or valve! It would be too absurd to argue that 
because Windhaussen did not show these cocks or valves in his 
drawings—the natural and self-evident method for water freeing— - 
and the plaintiffs did that, therefore there was any difference 
between the two patents. But it did not rest there, for the 
plaintiffs’ witnesses had admitted that a cock would ae pret to 
drain off the water from the one portion of the pipes which was the 








common drainage ground of both if you would drain them. Further, 
in the much abused patent of Nehrlich, prior to the plaintiffs’, the 
cock was shown. At this stage of his opening the court adjourned 
for the day, it being arranged that Mr. ah Q.C., should 
continue the defendants’ opening from where Sir Henry James had 
left off. Accordingly on the following day, 

Mr. F. 8. Moutton, Q.C., took up the opening, stating that he 
would confine himself entirely to Claim 3, he would read the whole 
of the passages referring to that claim, which any person desirous of 
knowing its true interpretation would use in ascertaining it. For 
a patentee was bound to let the public know exactly what it was 
that he claimed to be his invention, which the public would use at 
their peril. Reading the plaintiffs’ claims in their provisional and 
complete specifications, he pointed out that so far from putting it 
that theirs was the first machine that would work, they simply put it 
as an improvement on the existing ones. It wasa patent for improve- 
ments. They—the plaintiffs—mentioned one of their difficulties, 
namely, the formation of ice in the expansion cylinder. The compres- 
sion cylinder, which increases the pressure of the air and its tempera- 
ature as well; the coolers, which reduce the temperature of the com- 
pressed air; the expansion cylinder, which availed itself of this great 
pressure and makes the air do its work, i.e., the cooling; at the 
falling of the temperature in the refrigerating chamber. These four 
things were, he said, common toall the refrigerating patents. It was 
in the structure of the four in which they alone differed. There was 
no suggestion but that all these were old. He submitted that 
every cooling pipe caused a deposition of moisture, and if that 
moisture was got rid of in each instance they were drying pipes, 
and he objected to the distinction—in that sense suggested by the 
Attorney-General—between Windhaussen’s pipes and the plaintiffs’ 

i C. All such pipes were both cooling and drying pi 
Ate Justice STEPHEN: Yes; drying because they do cool. Your 
view is that the cooling is the purpose of the pipe, but that inci- 
dentally it does dry the air, and cannot help doing so, because as 
its temperature falls its moisture condenses and deposits, and 
naturally commends its being at once got rid of.] That was 
exactly the position they took, and his lordship would see the 
enormous importance of it when he—the learned counsel—came to 
draw attention to the admissions that had been made by the plain- 
tiffs’ witnesses. The defendants simply used ‘‘ surface coolers.” 
It was not suggested that they used the whole apparatus. The 
only question was whether they used the particular position of the 
plaintiffs’ apparatus called C. Any one reading the plaintiffs’ 
specification would, the learned counsel submitted, understand 
from it that the differentia of the cooling apparatus was his 
arrangement of the pipes. The plaintiffs further said that they 
placed the pipes C in the meat chamber, and they inclined upward 
towards it so that as the moisture was deposited in them it drained 
down to a vessel B, where it was drawn off by a cock, and ‘‘in that 
way we get in the most convenient and economical manner that 
which we want.” It would be noticed that these pipes were 
expressly described as to be made sloping, and in the chamber 
itself, and he submitted that anyone reading it would naturally 
conclude that it was this that the inventor claimed as new and 
useful. The plaintiffs’ claim here was for an entire combination, 
which they thus described:—‘‘The combination of refrigerative 

for preserving meat, Xc. wherein compressed 
air is cooled first by injecting water during compression ; secondly, 
by intermingling opposite currents of water with the air”—that 
is in the water tower—‘“ thirdly, by passing it through consider- 
able lengths of piping traversing the chamber or chambers con- 
taining the substances to be preserved, and having a temperature 
never below the freezing point.” When he is describing his mode 
of cooling, of which one portion, on his own statement, is specially 
arrai piping, when he comes to that he describes again the 
special arrangement which was novel, which Windhaussen certainly 
had not got, and that was the pipe traversing the meat chamber. 
The only other place in which the plaintiffs refer to these pipes 
was in Claim 3, where it was said, ‘“‘The application of the 
pipes C provided for the passage of the compressed air to 
the expansion cylinders, and traversing the chamber in 
which the meat or other food is, &c., are subjected to 
the refrigerative preservative action.” The plaintiffs were going 
to claim C specially, and how did they describe it? Once more 
they reiterated their uliar arrangement, which we admit is 
novel, and which Windhaussen had not got. Fairly interpreted, 
had not the patentees singled out, to their great safety, this pecu- 
liarity of arrangement in the meat chamber as being the differentia 
of their invention? This differentia the plaintiffs could not now 
depart from. The pipes traversing the meat chamber was this 
differentia, for the mere arrangement of the air pipes was simply 
Windhaussen’s plan. The defendants did not put their pipes in 
the meat ee en but exactly as did Windhaussen. erefore 
the defendants said that if it be any special arrangement of the 
pipes, that is the differentia of the plaintiffs’ patent, the patent 
must be bad, or we must be outside of it, for the only arrange- 
ment of pipes which we use is an old one, viz, Windhaussen’s. 
The consideration for a patent is that the patentee has extended 
the knowledge of the world, and so far he is to have the right of 
monopoly over it; but if you can show that he was using old 
knowledge, and was doing what had been done before, either his 
patent does not include it, or, if it does include it, it goes too far, 
and is therefore bad. If, said the learned counsel, the learned 
judge adopted the view, which he suggested, of the specification, 
there would be an end of the case, because in that view the 
defendants had not committed any infringement. 

Mr. Justice STEPHEN: If Dr. Hopkinson is right in making that 
part of the differentia of the invention, then you would say that 
the specification is wrong, because it makes the pipes the dif- 
ferentia ? 

Mr. MovuLton: Quite so, my lord; that is exactly my contention. 

Mr. Justice STEPHEN: You say, whatever account the’plaintiffs 
might have given of it so as to make their specification square with 
the result they wished to obtain, that they did not doit. That 
is the first string to your bow. Then the second string is, if they 
had made a claim which would not have described what is set up as 
being the specific peculiarity and differentia of their invention, or 
the specific merit of their invention, it would have been bad on 
various grounds, which you gave, viz., that it was old. 

Mr. Mouton: Exactly, my lord. The learned counsel then 
referred his lordship to the Windhaussen machine, which was 
admittedly the one which they were using; and pointed out that 
the only real difference between it and the plaintiffs’ machine was 
that in the latter the pipes between the compression and expansion 
cylinders were sloping upwards towards, and traversed, the meat 
chamber, while theirs—the defendants’ pipes—were level, and not 
in the meat chamber. As the defendants did not use either of 
those distinctions of the plaintiffs’, they had clearly not infringed 
their—the plaintiffs’—patent ; unless it were held that the exit 
cock for getting rid of the condensed and deposited moisture was 
the invention of the plaintiffs. Upon that point he submitted 
that the evidence was all the other way, and that its use was old 
and common knowledge. The learn 1 then pr ded to 
deal with the evidence of the scientific witnesses for the plaintiffs, 
and to describe and explain the various schemes which from 
time to time been tried for refrigerating purposes, with the object 
of showing that the plaintiffs’ present machine was in substance 
no invention, but merely a copy of the best of the old systems, 
with one or two novelties not present or used in the defendants’ 
machine. In conclusion, he said, that because capital had been 
put into an invention that did not justify, in any way, the exten- 
sion of the meaning of the patent so as to make it comprehend 
things which were well known before. With regard to the novelty 
of this invention, it seemed to him that Mr. Coleman studied very 
carefully the patents of his predecessors, and made his machine 
with a minimum of invention and a maximum of claims. He had 
taken from Giffard—Clarke—the water towers, and nothing else, 
and there was a disclaimer, and that was thrown out. In his 





second claim he had used up Bathgate’s methods, clothing 





them in the too transparent dress of duplication. Then, in the 
third claim, he claimed there what he—counsel—admitted was 
novel, but a minimum of invention. It was simply using air that 
was not waste cold air, instead of using waste cold air. is no- 
body envied. And finally, it came to this, viz., that the only way 
in which you could make this patent a patent which would hinder 
the free use by the public of the old invention was by saying that 
a claim for sloping pipes specially arranged in the meat chamber, 
without any cock, ought to be read as a claim for putting a cock in 
a cooler in which air was used. But Mr. Coleman, in his Bathgate 
machine, had used cocks—as Nehrlich had done before—for the 
purpose of drawing off the moisture before it went into the expan- 
sion cylinder. Therefore, how could it be argued that this exit 
cock was a novelty? Under all these circumstances, he submitted 
that the plaintiffs’ third claim could not be interpreted so as to 
include what the defendants did without making it bad. As to the 
second claim, the defendants contended that it was bad, whether 
it referred to the half machine or to the whole, That it was bad 
as referred to the half hine was led. If it referred 
to the whole machine it was simply claiming a patent for the dupli- 
cation and putting together two twin machines which might be 
coupled in any way, and with regard to which the drawings showed 
them coupled in the worst way, and all that Coleman said was that 
in the specification, in working it, it was most desirable to couple 
them in a different way—that was to say, at 45 deg. Coleman Nid 
not, of course, restrict his claim to that. If he had it would have 
made no difference; it was a perfectly ordinary thing, so that in 
either sense, the defendants said the second claim was bad. There- 
fore he would submit that, on the whole case, the claims of the 
plaintiffs could not and had not been sustained, and that therefore 
the defendants were entitled to his lordship’s judgment. 

Herr FRANZ WINDHAUSSEN, the inventor, in 1869, of the re- 
frigerating apparatus which the defendants alleged that they were 
now using, was called and examined at length by Mr. Moulton 
upon his and other analogous machines, and also as to the state of 

ublic knowledge on such matters prior to and at the date of 

‘oleman’s patent. He also stated that when he had come to work 
his machine, prior to the plaintiffs’ patent, he had used a cock to 
drain off the deposited moisture from the pipes before the air 
entered the expansion cylinders, It was also stated that a com- 
bination of Nehrlich’s and Windhaussen’s machines would produce 
a perfectly workable and efficient refrigerating machine. Professor 
Kennedy, Herr Ulrich, and Dr, Frankland were also called as 
scientific witnesses, and gave evidence of a similar character to 
that of Windhaussen. Mr. Hesketh, one of the defendants, and 
several engineers and other witnesses, were also called, and at the 
close of their evidence, 

Mr. MOULTON summed up the defendants’ case in a most careful 
and exhaustive s h, in which he dealt with the whole of the 
evidence material to the case, and su pectes the arguments and 
submissions put forward’ by him and Sir Henry James in their 
opening address. 

The ATTORNEY-GENERAL then replied upon the whole case in a 
very minute and comprehensive manner, Dealing first with the 
question of novelty, he cited numerous authorities in support of 
his contention that the plaintiffs’ improvements and combinations 
were novel, He also reminded his lordship of the fact that until 
after Mr. Ellis (an engineer who had been in the plaintiffs’ employ- 
ment) who had gone into the defendants’ service, the plaintiffs had 
never made their machines on the pattern of that which 
they had erected on board the Selembria, and which machine 
was actually designed by this Mr. Ellis, and was, he sub- 
mitted, an infringement of the plaintiffs’ patent. Upon the 
question of anticipation, relied upon by the defendants, he sub- 
mitted that fitting together, piece by piece, all the prior 
+ nee sonra in any way you liked, it was quite impossible on 
the evidence to put the prior knowledge any higher than he had 
put it in the opening speech. The learned counsel preceeded to 
deal with the whole of the evidence as applicable to his very able 
and interesting arguments. The court sat a day beyond the pre- 
scribed limit of the sittings in order to enable the learned gentle- 
man to finish his reply. The learned judge reserved his judg- 
ment. 











Tue ProposeD AGRA WaterworkKs.—A plan for furnishing 
Agra with a purer supply of water has been under discussion for 
some years. Heretofore, however, it has been but a scheme. Now 
that the Municipality have resolved to push forward the project, it 
may be considered that there is every prospect of the inhabitants 
seeing their wishes fulfilled. The source of supply is to be the 
Jumna, which, according to the Indian Engineer, will provide 
comparatively clean water, and in sufficient quantity during ten 
months of the year, the discharge falling in the hot weather, i.¢., 
May and June, to about fifty feet per second ; and, in addition to 
the decrease in the supply, the water at this season contains an 
amount of organic matter. The system of filtration has not been 
finally settled, the choice of which is said to be between the lime 
and iron processes. The distribution of water is to be effected 
through twelve miles of piping, furnished with stand-posts on three 
patterns, viz., the ordinary one with two or four taps, those with 
roofs and cattle troughs for bazaars, &c., and others for filling 
bullock massaks to provide a supply for the outskirts of the town to 
where the pipes do not lead. 


DUNDEE MECHANICAL SocreEty.—On the Ist inst. a oe on “SA 
Visit to the North Derbyshire Colliery” was read to the Dundee 
Mechanical Society by Mr. George Worrall, jun., in the Y.M.C.A. 
Hall. The lecturer referred at the outset to the large number of 
isolated accidents which occur in the course of each year in the coal 
mines in Great Britain, but which attract little notice, being over- 
shadowed by the catastrophes in which many lives are lost at one 
time. He stated that a large proportion—fully three-fourths—of 
the annual return of accidents in mines was composed of these 
separate cases, and his p se in the paper was to show how these 
minor disasters were ca With this intention he described in 
detail a visit lately paid to Norwood Colliery, near Sheffield, the 
property of the Sheepbridge Coal and Iron Company, which afforded 
striking instances of the dangers to be dreaded, and the means 
whereby they were overcome. Many accidents are caused by over- 
winding—the engine is not stopped in time, the cage strikes the 
headgear, the rope is overstrained and snaps, and the cage with its 
occupants is precipitated to the bottom of the shaft. An ingenious 
link 289 been devised which is put into operation when the link 
passes a bell-mouthed cylinder in the headgear, liberating the rope, 
which flies away, leaving the cage safely suspended by the link. 
Mr. Worrall described the velocity of the descent into the mine in 
a graphic manner, and by means of ys ort showed the position 
of the underground office, and the different roads which radiate 
from the shaft to the various parts of the mine. The method of 
ventilating adopted, the system of haulage by means of an endless 
rope, the arrangement of stables, and the motto board, by which 
dangerous parts of the workings are indicated, were illustrated by 
numerous drawings; and the details of the dangers from stored 
gas, fire-damp, and choke-damp were made clear by the description 
of the lecturer and the apparatus which he exhibited. The question 
of an efficient safety-lamp, which is at present exciting much atten- 
tion, was considered, and the lecturer showed wherein the lamps 
now in use were deficient, and what was yet n before they 
would be ‘‘safe” in reality. As the distant workings of Norwood 
Colliery are in close proximity to an abandoned mine, he was able 
to describe the means adopted to prevent flooding by the accumu- 
lated water in the old shaft, and to show how this danger is mini- 
mised. The paper throughout was a most instructive one, and was 
listened to with close attention. An interesting discussion upon 
some of the points raised took place after the close of the lecture, 
and the proceedings were terminated by a vote of thanks to the 
lecturer. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


TE improved tone and the greater activity recently observable in 
the Staffordshire iron trade is kept up. Sheets of single gauge are 
from £6 2s. 6d. to £6 5s.; doubles, £6 7s. 6d. to £6 10s.; and 
trebles, £7 7s. 6d. per ton. 

Messrs. E, P. and W. Baldwin quote Severn angles £11; B., £12; 
B.B., £13; and B.B,.B., £14 per ton; while the Shield brand is £10 
for singles. Siemens steel sheets are £12 up to 24 gauge, and 
Bessemer ditto, £11. 

Galvanisers this week again speak of an abundance of orders, 
chiefly on Colonial aud South American account. Some firms who, 
though young in the trade, have established a good reputation for 
quality, are quoting £10 10s. for sheets of 24 gauge, delivered 

ndon, and they are firm in demanding £12 for 26 gauge and 
nearly £14 for 28 gauge. These last are mostly uncorrugated. 

The prices of galvanised iron manufactured by Messrs. More- 
wood and Co, are as follows:—Crystallised corrugated sheets, 
‘*Red Star” brand, £10 15s. for 18 and 20 B.G., £11 for 24 B.G., 
£12 10s. for 26 B.G., £13 10s, for 28 B,G., and £15 10s. for 30 B.G. ; 
tinned corrugated sheets, ‘‘ Lion” or ‘‘ Anchor” brands, £11 5s., 
£11 10s., £13, £14, and £16 for the respective gauges ; best best 
close annealed and cold-rolled lvanised tinned flat sheets, 
“Lion” brand, £20, £21, £23, and £24 for 18 and 20, 24, 26, and 
28 gauges respectively ; best close annealed and cold-rolled gal- 
vanised tinned sheets, ‘‘ Anchor” brand, £17, £18, £20, and £21; 
close annealed and cold-rolled galvanised flat sheets, ‘‘ Woodford 
Crown” brand, £13 10s,, £14, £15, and £17 ; close annealed gal- 
org flat sheets, ‘‘ Wheatsheaf” brand, £12, £12 10s., £14, 
and £15. 

Increased competition from the North of England is threatened 
in sheets, Up till recently only poor quality sheets were all that 
could be obtained from the North, and for all superior work the 
orders had to be placed with Staffordshire makers. But a report 
was this week current on this exchange that superior quality iron 
is now being manufactured in the North by at least one firm. 

Barsand strips are affording an increase of employment in several 
directions. For high-class work in the colonies best bars are still 
selling in limited quantities at £7 ; second-class bars are abundant 
at £6, and there are frequent sales at between that figure and 
£5 10s, Common bars are in plentiful supply at from £4 15s. to 
£5, and the competition is severe. 

Native pig makers, though not very busy, have yet some good 
contracts on their books. One of the largest firms in this district 
have some 26,000 tons yet to turn out in addition to the stocks now 
in hand, and long before these contracts are complete other good 
lines are confidently expected. Prices vary according to the posi- 
tion of makers’ order ks, but, generally speaking, a fair Jevel 
is maintained. Some consumers stated this week that common 
sorts can be bought as low as 27s, 6d., but most makers decline to 
accept less than 28s. 6d., and quote 30s. Medium pigs are 40s, to 
42s. 6d., and all mines are in slow sale at 50s, to 52s. 6d. 

Sellers of foreign pigs spoke to-day of the lessened business 
which they are doing now that steel blooms and billets have 
come so prominently to the front, and are being used in increasing 

uantities for rolling down in the mills in place of puddled bars, 
Tnstances were mentioned in which large finished iron cc S; 
who formerly were in the habit of consuming 200 tons of pigs per 
month for sheet making, who are now taking very small deliveries 
on account of the circumstances mentioned. The economy which 
results to the sheet makers under the new order of things is con- 
= and it is not for him to consider the position of the pig 
maker. 

It is a very gratifying circumstance that United States orders 
are being received for large steel rounds for shafting purposes. 
The sizes which are being supplied are of the unusual diameter of 
from 6in, to 8in., and probably they are these large sizes which 
account in much part for the orders coming across to this side, 

Steelmasters hereabouts express much technical interest in the 
result of the investigations thus far of the committee appointed by 
the British Association, at its Birmingham meeting last year, to 
investigate the influence of silicon on the properties of steel. The 
first series of experiments were undertaken to determine the effect 
of silicon on the properties of especially pureiron. The mechanical 
tests have been conducted by Professor A. B. W. Kennedy, and 
duplicate experiments have given corcordant results, It is 
proved that the relative hardness is not very greatly increased by 
the proportion of silicon added. Mr. T. Turner, of Sacan College, 
Birmingham, secretary of the committee, when he presented his 
report at the opening of the current Manchester meeting of the 
Association, stated this much, together with the further fact that 
on adding silicon in the form of silicon pig to the purest Bessemer 
iron, it was seen, amongst other interesting results, that the 
hardness increased with the increase of silicon, but appeared to be 
closely connected with the tenacity, Steelmasters are awaiting a 
report upon the second series of experiments, which are also being 
conducted by the same committee, which, it should be stated, con- 
sists of Professors Tylden and W. Chandler Roberts-Austen, and 
Mr. Turner. This second series are not quite ready for publica- 
tion, but it is made known that they show that manganese greatly 
modifies the effect of silicon in producing shortness, and hence 
enables the metal to be readily rolled, and otherwise worked, even 
in the presence of several tenths per cent. of silicon. It is added 
that for the majority of the applications of mild steel silicon does 
not appear to be advantageous, The discussion which is likely to 
arise at the next week’s meeting of the Iron and Steel Institute at 
Manchester, when Mr. Turner's —_— on the ‘‘ Mutual Action of 
Sulphur and Silicon on Iron at igh Temperatures” will be pre- 
sented, is deemed likely to still further contribute to valuable 
information upon the same theme, 


Messrs, G. Kynoch and Co., of Birmingham, are stated to have 
made an offer to the Australian Governments for the establishment 
by them of an ammunition factory in the colonies. They are said 
to ask from the Government: First, 25 acres of land; secondly, an 
advance, as a loan, of £15,000 in three instalments, to be repaid 
by a 10 per cent. deduction upon the State purchases ; thirdly, an 
advance of 10 to 15 per cent. in price in the cost of imported 
ammunition; fourthly, a guarantee of an annual minimum pur- 
chase by the combined colonies of 10,000,000 cartridges and absolu- 
tion from any loss arising from delay due to strikes, fire, or other 
incontrollable causes ; fifthly, to be allowed to import, free of duty, 
and to have conveyed, free of charge, all materials required in the 
erection of the factory and machinery ; and lastly, to have the 
monopoly for fifteen years. The colonies are understood to be 
anxious for the establishment of a manufactory of gunpowder and 
small arms ammunition in Australia; but it is not known with 
what amount of favour the Birmingham firm’s negotiations have 
been received. But a Melbourne commercial paper refers to them 
as distinctly more likely to be advantageous to Messrs. Kynoch 
than to the Government. This authority declares that such con- 
cessions would involve a great loss of public revenue and also a loss 
of trade to local merchants and manufacturers. The Government 
is to have the privilege of purchasing the factory, supposing it to 
be established, for £10,000 within five years of its erection. 

The South Staffordshire and East Worcestershire nailmakers are 
demanding an advance of 10 per cent. in the rate of wages. The 
masters have assumed a conciliatory attitude, and a meeting of 
the trade is to be called to consider the application. 

The chainmakers of the Meas f Heath district have petitioned 
the Trades’ Union Congress to take steps against the employment 
of female labour in their industry. They ask onslleuiate for the 
appointment of a Parliamentary Commission to visit the district. 
Some of the masters have not yet consented to the payment of the 
advanced list, and there are about 400 workmen still on strike. 
These are determined to maintain the struggle. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—There is a good deal of talk about improvement in 
the iron trade, but, so far as this district is concerned, it is not 
being borne out by the actual condition of trade. If there is any 
improvement at all, it is confined to some descriptions of finished 
iron for which there is a temporary extra d d for shi t, 
but this does not extend to home trade requirements, which show 
no real sign of improvement. The tone generally throughout the 
iron trade of this district is one of depression, and, so far as pig 
iron is concerned, the tendency of the market is in the favour of 
buyers. This depression is not so much the result of what could 
be at all described as a seriously decreased trade, as there is a very 
considerable weight of business which is necessarily brought for- 
ward by the ordinary every-day requirements of the users of iron, 
but the means of production have so far overstepped requirements 
that the demand is not adequate to keep up with even the present 
restricted output. The dormant means of production which could 
be immediately brought into operation to more than meet any 
increased requirements that are likely to come forward have also 
a depressing effect upon the future, and the result is that prices 
are kept down to the lowest possible point, that, under the most 
favourable conditions, leaves the barest margin of profit to the 
producer, and in a great many cases does not cover the actual cost 
of production. This, more than any actual absence of business, is 
the most discouraging feature in the outlook of the iron trade, and 
the only possibility of higher prices being obtained would seem to 
lie in a permanently lessened output which would bring production 
more to the level of the actual wants of consumers. 

The iron market at Manchester on Tuesday was fairly well 
attended, but apart from shipping orders for manufactured iron, 
the actual business reported was extremely small. For pig iron 
there has been extremely little inquiry during the past week beyond 
one or two offers at prices so much under the minimum market 
rates that makers did not care to entertain them. Prices are, 
however, easier in some instances, although quoted rates remaining 
without material change give an apparently steady tone to the 
market. Buyers are very chary about giving out orders at current 
rates, and when makers are not —— to give way, consumers 
for the most part prefer to buy only for hand-to-mouth require- 
ments. The position of makers is that they have no margin what- 
ever to work upon for any further reduction in prices ; in fact, 
they are already in many cases quite down to, if not below, actual 
cost, and there is a disposition to still further reduce the output 
than come down lower in price. On the other hand, consumers see 
no immediate prospect of any upward movement in prices, and 
consequently no inducement to buy beyond present wants unless 
they can get some concession on current rates. For Lancashire 

ig iron quotations remain at 38s. 6d. for forge, and 39s. 6d. for 
Costes, less 24, delivered equal to Manchester. These figures 
place local makers quite out of the open market, but they are not 
at all inclined to give way, and as at present they have really only 
a very small quantity of iron actually to offer, they are 
pretty well able to move this away in small lots to regular 
customers from whom they are in a ition to obtain their 
full prices. Lincolnshire iron still holds the position of the 
cheapest and the only really saleable iron in this market; the 
quoted prices for delivery equal to Manchester are about 36s. 6d. 
to 37s. for forge, and 37s. 6d. for foundry, less 2}, but these figures 
do not tempt buyers, who offer about 3d. to 6d. per ton less, and 
in some instances there is a little giving way to effect sales. 
Derbyshire foundry iron is still oes at 40s., less 24, delivered 
here, but could be bought at a little under this figure, and Middles- 
brough iron is, if anything, rather easier, 42s. 10d. net cash being 
now about the average selling price for good named foundry 
brands delivered equal to Manchester, whilst in Scotch iron there 
is continued underselling at quite 1s, per ton below makers’ quoted 
rates. The prices for the above-named brands are, however, still 
relatively too high for business beyond occasional small purchases 
for special requirements. 

For hematites there is still only a very small inquiry in this 
market, but with the continued large consumption going on in the 
steel making centres, makers are very firm, and for delivery into 
this district quoted prices remain at about 52s, 6d. to 53s., less 24, 
for good No, 3 foundry qualities. 

In the manufactured iron trade the home demand continues only 
very indifferent, but most of the forges are being kept fully em- 
ployed with shipping orders, and, in some instances, rather better 

rices are being got, although list rates are not quotably any higher. 
‘or delivery into the Manchester district bars remain at about 
£4 17s. 6d. per ton ; hoops are firm at £5 5s.; and for sheets about 
£6 7s. 6d. to £6 10s. per ton is now being got. 

There seems to be a fair amount of work stirring amongst boiler- 
makers, stationary engine builders, tool makers, and machinists, 
but there is still no really substantial improvement in the engineer- 
ing branches of industry in this district; any new work that is got 
having in most cases to be taken at quite as low prices as ever, 
whilst in the important branch of locomotive building, trade 
remains in an extremely depressed condition. 

The unsuccessful efforts which have been made by the Mayor of 
Bolton to find some means whereby an amicable settlement of the 
dispute in the engineering trades of the above town could be 
arrived at have been followed by a final offer from the employers 
to submit the question of wages to an open arbitration. This pro- 
posal, however, does not seem to meet with much favour from the 
men, and it is questionable whether it will be accepted as a means 
of bringing the dispute to an end. The employers having shown 
their willingness to meet the men fairly before an impartial 
arbitration, are indifferent whether the proposal is accepted or not; 
no reply has yet been received to it, and in the meantime the 
filling up of the shops with men from other districts is steadily 
going on, 

Most of the engineering and iron works, and some of the collieries 
in this district, have for the past week been thrown open for 
inspection to the members and associates of the British Association 
during the meeting in Manchester, but the weather, unfortunately, 
has been so unfavourable as scarcely to allow of much getting 
about. Amongst the works visited were those of Messrs. Hulse 
and Co,, Salford, and fortunately, the firm had just completed one 
of their large lathes for turning steel propeller shafts and similar 
steel forgings, which they were enabled to keep in their 
works in a complete state during the week. This lathe, which 
is similar to others I have described, is constructed on Messrs. 
Hulse’s patent principle, which enables each sliding carriage to 
be traversed in either direction independently of the other; it is 
capable of operating upon objects up to 45ft. in length and 5ft. in 
diameter, there are four tools each of which will take a cut of lin. 
deep and over jin. in feed, which at the ordinary cutting speed for 
steel is equal to about 5cwt. of cuttings per hour, or ten tons for 
four tools per day of ten hours. In the works were also other large 
tools in course of construction, and amongst these special mention 
may be made of a large lathe for finish turning guns up to 10in. 
bore and 32ft. long. This lathe has a powerful single, double, and 
treble-geared headstock with steel spindle of large diameter, the 
back bearing of which is collared as ina propeller for taking the end 
thrust. The bed is of the three-girder type, and wholly supports 
the sliding carriages when a upon the exterior of the built- 
up guns, and self-actions are provided for screw-cutting, surfacing, 
and tapering. Also two patent combined vertical and horizontal 

laning machines, one of which is capable of planing a surface of 
4ft. vertically and 16ft. horizontally. The horizontal beds in this 
machine are framed together forming one massive casting, this 
form of construction being adopted where such machines are 
attached to the workshop, but tresses or columns instead of inde- 
pendent uprights. The other machine will plane over a surface 
of 16ft. horizontally and 12ft. vertically, and unlike the one first 
described, the horizontal beds are in two parts, and firmly secured 
to independent uprights. These machines have self-acting feed 
motions graduating from jin. up to lin., and are applied by 








regular small increments, There were also several other special 
tools in hand for use on ges and marine engine construction, several 
of their patent vertical milling machines, which are coming into 
increasing use for marine works, horizontal milling machines, uni- 
versal cutter-grinding machines, &c., all of which were of interest 
to the visitors. 

The wet weather also interfered greatly with the success of the 
show of the Manchester and Liverpool Agricultural Society held 
during the week. There was a very fair average display of imple- 
ments and machinery, including exhibits by many of the well-known 
makers of agricultural engines ; but following so closely upon the 
Royal Show, none of the exhibits presented any special feature of 
novelty that was not shown at Newcastle. 

There is still no really material improvement to report in the 
coal trade. In the better qualities of round coal, suitable fer house 
fire consumption, there has been more doing since the commence- 
ment of the week, but for other classes of fuel foriron making, steam, 
and general trade purposes, the demand remains much the same. 
Supplies of all classes of fuel continue plentiful in the market, with 
very few of the collieries as yet working more than four days a 
week, and although there is perhaps not quite such low selling as 
last month, the current market rates are no higher, best coal at the 
pit mouth still averaging 8s. to 8s. 6d.; seconds, fs. 6d. to 7s.; 
common, 5s. to 5s, 6d.; burgy, 4s. 6d. to 5s.; best slack, 3s. 6d. to 
4s.; and common, 2s. 6d. to 3s. per ton. 

For shipment there is only a moderate demand, with steam coal 
averaging 6s, 9d. per ton delivered at the high level, Liverpool, or 
the Garston Docks, 

Barrow.—In the iron trade there is a very brisk demand, and 
Bessemer qualities are in especial favour, being largely used not 
only on home account, but by foreign steel makers. There is, 
however, not so heavy a shipment of pig iron frora local ports as 
was the case some time ago; but the falling off in iron is fully 
compensated for by the increased shipment of steel. America is a 
ps buyer of steel, but a small buyer of iron; but the Colonies 
and Continent are large consumers of both, and prospects favour 
the continuance of a good trade for months to come. Prices of 
iron are steady at 45s, 6d. per ton, net f.o.b., for parcels of mixed 
Bessemer iron, and 44s. 6d. for No. 3 forge and foundry iron, while 
sales of the former are noted at 44s. 9d. per ton, and of the 
latter at 44s. 3d. per ton. Makers are fully sold for prompt 
delivery, and are asking fuller prices for forwards. Stocks 
in the hands of second-hand dealers have increased, but they are 
small so far as makers are concerned. Steel rails are in brisk 
request at late prices, and there is a good demand for rails, and all 
classes of steel made in the district. Blooms, bars, and billets are 
in good demand, and firm prices are ruling. In all departments 
of the steel trade full time is being worked. Finished iron is in 
quiet demand, and likely to remain so. Iron ore finds a brisk 
market, and best samples are quoted still at 11s. 6d. per ton net 
at mines, but the supply of best sorts is short, and some of the 
mineowners who raise best qualities are not quoting, as they are so 
fully sold forward. Coal and coke is in good demand, and there 
is likely to be an increased consumption. There have been more 
inquiries for ships and steamers than for two or three years past, 
and it is probable a better trade in shipbuilding and engineering 
will soon come about. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

A TERRIBLE captasine— the most serious that has ever occurred 
in a Sheffield workshop—took place on Tuesday afternoon at the 
extensive and well-known River Don Works of Messrs. Vickers, 
Sons, and Co, The company have at present in hand a consider- 
able amount of ordnance work for the Government. At ten 
minutes to four o’clock on Tuesday a number of men were engaged 
on a 26-ton ingot intended for a gun jacket. The steel was poured 
in by means of three ladles. These ladles were filled direct from 
the furnaces; then they were run on their carriages along the 
metal lines to the top of the mould, which stood ner to 
receive the metal. e steel runs out of the ladles through 
holes known as “‘ plugs.” Mr. Job Holland, the manager of the 
moulding department, was in his place in charge of the operations, 
which were carried out in the ordinary way. The mould having 
received the metal, the first ladle was being removed across the 
shed, when a tremendous explosion shook the works, a cloud of 
dust and smoke hung over the pit, and the furnance was com- 
pletely shattered. Mr. Job Holland and four others were killed 
outright; six men were terribly burnt about the body, face, and 
arms ; some—with their legs broken—were conveyed to the infirm- 
ary, where three died the same evening, and another next morn- 
ing, making the number of killed nine. Two workmen most 
seriously injured remain at the institution. The cause of the explo- 
sion is unknown at present. There were two explosions, the minorone 
following immediately after the other. This gives rise to the belief 
that the accident was caused by the gas which heats the furnace. 
Had the mould been damp the whole force of the explosion would 
have been expended at first. Commander Hamilton Smith, the 
Factory Act inspector, has examined the scene of the disaster, and 
the result of the investigation being made by the company and 
himself, will, no doubt, be disclosed at the inquest, which was 
opened for the identification of bodies on Wednesday evening. 

Lieut. Col. Rich, R.E., of the Board of Trade, conducted an 
inquiry on Friday into the circumstances attending the collision on 
the Midland Railway at Wath-on-Dearne the previous Saturday, 
when the 12.20 Scotch express from St. Yancras was wrecked 
across a coal train. The inquiry was conducted in private, and 
followed an investigation by the Midland officials a few days before. 
Col. Rich will report to the Board of Trade in due course. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
has issued a general order to its engine-drivers and firemen 
which seems to indicate that there is more to follow. At present 
the engine-drivers and firemen are guaranteed six days’ pay irre- 
spective of Sunday duty, if, through no fault of their own, the 
time worked by them did not reach six days, notwithstanding that 
they might have received overtime for some of the days within 
the same week. Mr. William Pollitt, the general manager, states: 
‘‘This was more than had been conceded by most of the other 
railway companies, and having regard to what has recently occurred 
on another railway in connection with the same question, I think 
I shall be justified in terminating the arrangement come to in 
January, and reverting to the old practice of paying only for 
actual time worked. I do not, however, now propose taking this 
course, but shall advise the directors to allow the present system 
to continue in force, although at the same time I must reserve to 
— the right to do so if I should find the privilege at any time 
abused.” 

Mr. William Cobby, for thirty-five years the local traffic 
manager of the Midland Railway, died on Sunday morning at his 
residence, Broomhill, Sheffield, in the 75th year of his age. 

The Cutlers’ Feast passed off most successfully, the Master 
Cutler, Mr. James Dixon, having around him a distinguished and 
thoroughly representative company. The chief political guest wes 
the Right Hon. E, Stanhope, whose s h was particularly inte- 
resting from a business point of view. Ihave repeatedly put before 
you the case for the Sheffield manufacturers as against Government 
competition at Woolwich. Mr. Stanhope took pains to make it 

rfectly clear that he had noted this complaint, and his references 

ave given the utmost local satisfaction. When he became War 
Minister, there were two grievances urged by Sheffield—first, that 
certain promises made by the War-office with regard to the pro- 
duction of steel forgings that used to be given out to the 
trade had not been fulfilled, and that capital had been ex- 
— in putting down new plant on the faith of these promises. 





. Howard Vincent, Mr. Stuart Wortley, and Mr. Bartlett had 
interested themselves vigorously in the matter, and Mr. Stanhope 
repeated the assurance he then gave the Sheffield deputation, viz., 
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‘ Within the limits of the money which Parliament might think 
fit to vote, the promises made in 1884 should be observed in the 
spirit as well as in the letter, and we will not depart one single 
iota from all the e' ments into which we have entered ;” ‘‘nor 
have we the smallest desire,” added Mr. Stanhope—‘“‘ and I say this 
speaking as the head of the War-office—at the present time to 
extend the manufacturing departments of the Government.” 
Its second complaint, which was not peculiar to Sheffield, 
related to the system of inspection. Traders in general complained 
that it was hardly fair to them that their products should be 
inspected by officials of the department which was itself producing 
articles in competition with them, and they asked for an indepen- 
dent inspection. Mr. Stanhope states that in the proposals he 
intends to lay before the House of Commons, he hopes to find a 
remedy for this grievance. He further intimated that “recent 
inquiries had furnished sufficient ground for thinking that there 
ought to be a very considerable remedy applied to the defects 
pointed out in various a ote en of the War-office, and the 
present Government would apply that remedy without fear, with- 
out hesitation, and without delay.” Further orders have been 
given out by the War-office for guns to be supplied to the Mauri- 
tius and Ceylon, and these are expected to be followed by similar 
work for coast and harbour fortifications at the Cape and else- 
where. 

On Friday the principal guests, —4y Marquis of Carmar- 
then, M.P., Rear-Admiral the Hon. E. R. Freemantle, the Borough 
members, and others, visited the extensive silver and plating 
establishment of Messrs. James Dixon and Sons, known as Cornish- 
place. There they were shown the various interesting processes 
associated with the making of German silver, the running into 
ingots, and the rolling of the ingots into various lengths as required 
for hollow-ware goods. Larger sheets, cut into the required form, 
were passed into the steam stamping shop, where the sheets were 
prvemet pom a die, the stamp came down with a blow of from seven to 
ten tons, and tray, dish-cover, or other article was embossed. It was 
noticed that designsin the Queen Annestyle were stillin the majority, 
fiuting afterthis pattern being exceedingly popularat present. Public 
preference at present is for the em goods, and thus the 
more costly work of the engraver is not so largely called for. No- 
where has machinery been more effectively used in the production 
of goods than at Cornish-place, and yet there has been no reduction 
in the workmen employed. The visitors were much struck with 
the immense resources of the establishment, and in the show-room 
saw many splendid samples of the beautiful and costly art-preduc- 
tions of the firm. They were conducted over the works by 
Mr. H. I. Dixon, J.P. (father of the Master-Cutler), Mr. J. Wills 
Dixon, of Hillsbro’ Hall (twice President of the Sheffield Chamber 
of Commerce), Mr. J. D. Fawcett, and Mr. James Dixon (the 
Master-Cutler). At the River Don Works (Messrs. Vickers, Sons, 
and Co.), the visitors were shown the processes of forging 
by the new hydraulic press, which has a capacity of 3000 tons; the 
turning and boring of shafting for the Sardegna, the Italian 
Government’s new war-ship, and for the new Inman liner. The 
former has engines of 25,000-horse power, and the latter of 
18,000-horse power. At the Cyclops Works (Messrs. Charles 
Cammell and Co.), they saw the making of an armour- 

late for H.M.’s Nile, now being built at Pembroke. As it came 
rom the furnace, where it had been heating 35 hours, its weight 
was about 40 tons, and its thickness some 30in.; finished, the 
plate will be 10ft. by 8ft. 6in., and will taper from 20in. to 8in. 
in thickness. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


ALTHOUGH the ironmasters’ statistics for August were more 
favourable than was generally expected, they have not «0 far had 
much effect on the Cleveland pig iron trade. The tone of the 
market held at Middlesbrough on Tuesday last was quieter than a 
week ago, and prices were a shade easier. Sales of No. 3 g.m.b. 
were made by merchants at 34s. 3d. per ton, or 14d. below last 
week. Certain makers, who for long have been firm at 35s., are 
now anxious to book orders, and are prepared to accept 34s. 9d. 
and even 34s. 74d. per ton. There is no change in the value of 
forge iron, which remains at 32s. 3d. Foreign buyers are still 
holding back their orders, but they must take action soon if they 
desire to obtain their winter supplies without ; paying the increased 
freight and insurance which will be demanded at the end of this 
month. 

Stevenson, Jaques, and Co.’s current quotations are:—‘‘ Acklam 
hematite,” (mixed nos.), 45s, per ton; ‘‘Acklam Yorkshire,” 
(Cleveland) No. 3, 35s. per ton; ‘‘ Acklam basic,” 36s. per ton; 
refined iron, 48s. to 63s. per ton, net cash at furnaces. 

Business in warrants is decidedly stagnant. The price demanded 
is 34s. 14d. per ton. 

Ship plates and common bars are offered at £4 8s. 9d. per ton, 
and angles at £4 5s. free on trucks at makers’ works, less 24 per 
cent. discount. Even at these low prices buyers are not tempted ; 
_— few fresh orders are placed, and they are for small quantities 
only. 

The shipments of pig iron from Middlesbrough during August 
were above what was at one time expected, they baving exceeded 
the average per month for this and last year. The total quantit 
exported was 73,445 tons, the chief items being:—To Stotland, 
32,598 tons; to Germany, 12,000 tons; to the United States, 
4674 tons ; to Italy, 2750 tons ; to Russia, 2652 tons; to Holland, 
2610 tons ; to Belgium, 2555 tons ; and to France, 2275 tons. The 
pig iron sent away during the first eight months of the year 
amounted to 535,230 tons as compared with 486,233 tons during 
the corresponding period of last year. Last month 17,246 tons of 
manufactured iron and 29,151 tons of steel were also exported from 
Middlesbrough. 

The August returns of the Cleveland Iromasters’ Association 

show that there are ninety-five furnaces now in blast, being one 
more than at the end of July, and three more than in A’ 
1886. There were fifty-two furnaces at work on Cleveland iron, 
and forty-three on hematite. The output of iron of all kinds was 
214,570 tons, being an increase of 3298 tons as compared with July. 
The pig iron in stock in the whole district on the 3lst was 627,439 
tons, or an increase of 2926 tons for the month. The stock of pig 
iron in Messrs. Connall and Co.’s store was 331,977 tons, or a de- 
crease of 3030 tons for the month. At Glasgow they held at the 
same date 916,206 tons, or an increase of 9630 tons. 

Last York Assizes an action was brought against the Tees Con- 
servancy Commissioners to recover the amount of damage done to 
a steamer called the Castledale, by <a the ground at a berth 
opposite the wharf belonging to Messrs. Walker,’-Maynard, and Co. 
It was contended by the plaintiffs, the owners of the steamer, that 
the berth had not been properly dredged out for the accommoda- 
tion of large-laden vessels ; that the harbour master, a responsible 
servant of defendants, knew this, and nevertheless gave leave or 
did not prevent the vessel from being taken there, and that, there- 
fore, defendants were liable. The vessel received to the 
extent of £8000. Judgment was given by Mr. Justice Matthews 
for plaintiffs, the amount payable to them to be afterwards assessed. 
The Commissioners held a private meeting on the 22nd ult., and 
after much discussion it was decided to appeal against this judg- 
ment to a higher court. They seem, however, virtually to admit 
their responsibility for the action of the harbour master, and to 
think that it was not a proper one in the present instance, for they 
have made up their minds to advertise for a new one. 

The following official statistics of the salt industry in the county 
of Durham have just been issued, viz.:—Total weight of salt pro- 


duced, 98,562 tons ; total value, £49,281. Number of evaporating 
pans in existence, and their owners: Newcastle Chemical Works 
Company, 20 pans; Haverton Hill Salt Company, 9 ; Lennard 


and Co., Hebburn-on-Tyne, 20 pans; Bell Brothers, 19 pans ; total, 
68. It appears from this statement that the average value of salt 





has been about 10s. per ton, presumably at producers’ works. The 
present price is, however, considerably lower, being about 9s. 6d. per 
ton delivered on the Tyne, or, say, 7s. 6d, at works. It is clear that 
when the cost of raising, of fuel for evaporation, of labour, interest, 
depreciation, contingencies, management, and other ch are 
taken into account, there cannot be much, if any, profit in pro- 
ducing raw salt at the present time. The total value of the Dur 
ham output is so small, and the number of men employed so few, 
that the industry generally, though decidedly worth having, is of 
far less importance to the district than is generally sup All 
told, it does little more than represent the value of the production 
of one good blast furnace. 

During the month of July the revenue of the Tees Conservancy 
Commissioners amounted to £ 16s, 3d., which represents an 
increase of £927 11s. 9d. upon the receipts during the correspond- 
ing month of last year. The total revenue for the past nine months 
is £45,640 14s. 6d., or £9634 19s. 6d. more than for the correspond- 
ing period of 1886. This is remarkably satisfactory, as it is an 
indication of improved trade. 

The Stockton and Middlesbrough Corporation Water Board find 
that the consumption of water by their customers has steadily 
increased during the present year, to the extent of about 11 per 
cent, over last year. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market opened very flat this week, and 
prices receded about 9d. below the highest figure of last week, 
Afterwards, however, a certain improvement took place. The past 
week’s pig iron shipments were 8543 tons, as compared with 9192 
in the same month of 1886. Of the total quantity, 2360 tons were 
despatched to the United States, and 1385 to Italy. It was stated 
on ‘Change this week that the inquiry both for Italy and the States 
has slackened, at least for the moment, and this fact has exercised 
a somewhat depressing effect upon the speculative market. There 
is no change in the production, the furnaces in blast being 85, the 
same number as last week. Rather more iron is again being placed 
in the warrant stores. 

The current values of makers’ pig iron are nominally without 
much alteration, although makers are reported to be more anxious 
sellers than they were last week :—Gartsherrie, f.o.b. at Glasgow, 
No. 1 is quoted at 48s, 6d.; No. 3, 44s.; Coltness, 53s. 6d. and 
44s.; Langloan, 49s. 6d. and 45s. 6d.; Summerlee, 51s. 6d. and 43s. ; 
Calder, 48s. 6d. and 42s. 3d.; Carnbroe, 44s. and 40s. ; Clyde, 46s. 6d. 
and 41s, 6d.; Monkland, 43s. 3d. and 39s, 3d.; Govan at Broomie- 
law, 43s. 6d. and 39s. 34.; Shotts at Leith, 49s. and 45s. 6d.; 
Carron at Grangemouth, 52s. and 44s. 6d.; Glengarnock at 
Ardrossan, 49s, 6d. and 41s.; Eglinton, 43s, 3d. and 39s. 3d.; Dal- 
mellington, 44s, and 40s. 6d. . 

The trade in Spanish iron ore has of late been in an improving 
position. Inquiries are being made just now for contracts for 
delivery over next year, and the price sought by merchants is 
13s. 9d. per ton f.o.b. in Clyde. This rate is being firmly adhered 
to. The ore freights, Bilbao to Clyde, are 6s. 14d. for prompt 
vessels, while the rate for next year is from 6s. 44d. to 6s. 6d. e 
consumption of Spanish ore in our ironworks is increasing. 

The steel trade is fairly active, but there are complaints that 
the bears are underselling makers, their object probably being to 
fill up future contracts at lower prices, 

Malleable iron is well employed, but fresh orders do not come 
forward so readily as they did several weeks ago. 

The “ggg week's coal shipments have, on the whole, bulked satis- 
factorily. From Glasgow, 28,661 tons were despatched; Greenock, 
5147; Ayr, 9390; Irvine, 2010; Troon, 6578; Burntisland, 10,423; 
Leith, 2326; Grangemouth, 13,359; Bo'ness, 6563; Granton, 2451; 
and Port Glasgow, 1050; the total of 87,935 tons comparing with 
74,904 in the same week of 1886. 

Coalmasters report that the miners are adhering in most places 
closely to the five days’ work a week arrangement, and on this 
account supplies are pretty well cleared off at the moment, with 
the result that the prices are a shade firmer. No material advance 
can, however, be obtained, though the shipping trade is in a com- 
paratively active state. 

The general shipping trade of the Clyde is in a satisfactory con- 
dition. During August the arrivals showed an increase of 68,046, 
and the sailing an increase of 27,946 tons, as compared with those 
for the same month of last year. 

It isreported that Messrs. Caird and Co., shipbuilders, Greenock, 
were obliged to discharge a hundred workmen at the end of the 
past week. The firm have only one vessel in hand, a Peninsular 
and Oriental steamer, which is well on towards completion. 

Messrs, William Simons and Co., of Renfrew, have launched the 
Kuphus, a hopper dredger of 222ft. in length by 40ft. by 15ft., 
for the Bombay Port Trust, to be a ae in deepening the port 
of Bombay. e vessel is one of the largest and most complete of 
its kind yet constructed, and its hopper, which is placed in the 
centre, can carry 1000 tons. 

Efforts are being made to settle by arbitration the dispute be- 
tween the Scottish mineral oil companies and their shale miners, 
who have now been on strike about two months. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE Taff Vale Railway lost this week one of its oldest officials 

Mr. John Williams, the engineer to the company, one who had 

m associated with the line from the first, and concerned in the 
various plans and parliamentary Bills of the company throughout. 
Mr. Brewer, his able lieutenant, will no doubt succeed him. He 
has shown thorough engineering capacity in more ways than have 
been publicly notified. 

With the ending of the drought the various works have resumed 
their old condition, and in a short time still greater activity may be 
— in working off the accumulations. The Dowlais works 
suffered most from the drought. Last week _— was started, 
and this week a further part, and by the end of the week I expect 
that the whole will be in action. The Dowlais Company in this 
respect, as in the case of the Bedlinog pit, has shown the power of 
large capitalists. What would shake a firm to ruin passes by with 
them scarcely noticed. Throughout the long period of three 
months I have not heard of a man discharged, and yet a population 
of 30,000 souls have been maintained, for there is no other industry 
in Dowlais. 

The reputation of the steel rails of the company is, I see, spread- 
ing. Special praise was given to them lately in the Vale of 
Clwyd, North Wales, at a railway meeting. 

There is an increase in the iron and steel exports. Good 
to San Diego and America have gone of late, blooms being chiefly 
consigned to the latter. An increase may be petal in the 
demand for this article, if the rails continue in the States at 36 dols., 
which is a late quotation. 

The principal works have their books tolerably full of one kind 
of order or another, tin bar figuring chiefly, In tin bar Barrow is 
competing with Welsh ironmasters in the supply of tin works here, 
but this is principally due to the shortness of supply from the 
Welsh works, the drought having told upon all, more or less, 


Perhaps the least to suffer was Cyfarthfa, and the last week of the 
drought required all the energy and iron will of the managers to 
combat. Cyfarthfa, Vale, with 


Tredegar, Rhymney, and Ebbw 
Blaenavon may now be regarded as in excellent form to meet the 
needs of the market. Quotations are easy — to warrant 
trade, prices of rails varying from £4 5s, to £4 15s, for heavy, and 
to £5 10s. for light rail specifications. 

An upward movement is not at all unlikely. Tin-plate is, as was 
forecasted in these columns, fetching better prices, The market 








price is going up, and those who failed to place orders last w 
will have to pay from 3d, to 6d, per box more this week, = 

The Swansea Exchange, which is going along well, showed this 
week conclusively the indication of this improvement. 

Next to nothing of any first-class brand could be obtained for 
18s. ; ordinary cokes were quoted from 13s, 3d. to 18s, 6d., and 
more business done at the latter than at the former figure, 
Bessemer steels sold freely at 13s. 3d. to 13s, 9d., and for prompt 
delivery more was conceded ; while Siemens’ best obtained 14s, 6d, 
and in special brands as much as 18s, 6d.; those of lesser value, 
14s, to 14s, 3d. -Larger imports of tin bars was announced, but as 
stocks are no less than 60, boxes below the average it will be 
some time before makerscan meet demands. The export last week 
was close upon 60,000 boxes, and at one time the anxiety of buyers 
to place orders was such that it seemed very like a rush, 

e coal districts have not shown much animation of late, and 
with lessened demand and lessened output prices have — to 
weaken, At present the fall has been a slight one, generally 3d, 
per ton, but in a few cases business has been conducted at a reduc- 
tion of 6d. from late quotations, 

Quotations for best are now from 9s, to 9s, 6d., thus almost esta- 
blishing a 6d. decline. Small steam, consequent upon this, has 
receded to 3s, 9d., and best house coal to 8s, 

Monmouthshire coal is selling at from 8s. 3d. to 8s. 6d. Coal 
exports from Cardiff last week were a good deal below the late 
averages. Swansea maintained its average, and slightly exceeded 
it by sending away close upon 28,000 tons. Newport coasting 
total was 20,964 tons. 

The decline in sales and price of steam coal is not regarded as 
a permanent one, but merely a transitory c due to various 
causes, stormy weather and absence of shipping being one. There 
has been a crowd of — § disasters of late, and several Cardiff 
vessels have suffered and other steamers and ships laden with 


Welsh coal come to grief. 
Swansea export of patent fuel shows badly, only 3612 tons 
having been sent away last week. 


The Llanelly movement by tin-plate workers—the formation of a 
Workers’ Union—seems to be successful. The tin-plate workers in 
Wales now amount to 25,000. A ‘‘General Trades Congress” is 
being held this week at Swansea, and makers and men may well 
hope that the promising industry tin-plate has become may not be 
marred by injudicious interference. 

The death of Mr. John Griffiths, of Neath, is announced. For 
forty-five years he has been in charge of steamers on the Black 
Sea. He successfully ran the blockade during the Crimean War. 
He was tirst engineer on the Great Western, one of the first steamers 
that crossed the Atlantic. 

There is a rumour of an iron and steel works being brought into 
connection and ownership with the Barry Docks, but the project 
is not sufficiently matured for fuller notice. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE business doing in the iron trade of this country continues, 
though it is quite the summer season, to increase in a steady, 
healthy manner, and if no political disquiet of any serious kind 
ensues, it seems likely to hold this improved condition for some 
time to come. Confidence on the part of consumers and indus- 
trials is gaining ground, and in consequence more speculation and 
an increase of works is here and there taking place and new ones 
are go amongst them another tube-rolling mill in Bohemia, 
in which Westphalian houses are e' This will make Austria 
independent of foreign supplies, which only a very few years back 
came in quantities, chiefly from Staffordshire. Again, on the 
Rhine, by Duisburg, an extensive chain and chain-cable smithy, 
with testing machines complete, has just been set to work. Till 
lately chains for ships and lifting purposes all came from England. 
Nothing can show better than this how necessary it is for English 
manufacturers to seek in time new outlets beyond seas for their 
wares. There is now but one manufacture in which England still 
has the exceptional pull everywhere, and that is in tin-plates; but 
how long this will last, who can tell ! 

The pig iron market in Silesia keeps satisfactory, the demand is 
brisk, especially for puddling sorts, and M. 48 to 50 p.t. is being 
paid by consumers, but speculation and imports from other — 
are likely to soon lower these quotations. Foundry pig has been 
advanced beyond the figure founders will readily give, but as these 
are very busy ye now sellers will not give way, and the former 
will in the end have to acquiesce. The oi 3 iron and steel 
works are all well —_— on bars, rods, plates, and sheets, at 
prices tending upwai and are despatching far more goods at 
present than for years _ M. 127-50 1 to 130 is asked for bars at 
works, and 135 by merchantsat Breslau, and for plates 145 to 155 p.t. 

machine works are well supplied with work to go on with, 

In the Siegerland there is a full demand for crude iron of all 
sorts and for forge pig in particular, and a ry deal has already 
been sold into the next quarter. M. 45 and 46 is easily obtained 
for good forge pig. Spiegel and Bessemer, after having been some 
time neglected, are both in good request, America being the chief 
customer for the 20 p.c. quality of the former. The latter costs 
M. 47 to 48 and 12 p.c. spiegel 50 to 51 p.t. Iron ores range from 
M. 9 to 12°50 p.t. for calcined steel stone, which, as also red 
hematite, is rare just now, for mineowners, not ex ting a rush, 
had of late only driven their mines slackly. The rolling mill 
business is brisker than before for years, and, thanks to the con- 
ventions, prices are steady, and as those for thin sheets are now in 
proportion to the prices of pig iron and a rise of M. 5 is again con- 
templated, the trade has a more hopeful look than heretofore. 

The ition of the Rhenish-Westphalian iron market is a 
thoroughly firm one, and promises to remain so permanently. 
Demand is very brisk and prices rather on the rise than remaining 


stationary. The pig iron market becomes more and more satisfac- 
tory, and production is slowly rising—280,347 t. and 326,075 t. last 
July and this tively. As the foundries are fuller of orders, 


M. 49 to 55 p.t. for foundry sorts of pig are obtainable, and the 
convention price of M. 46 to 46°50 for forge sorts is readily paid, 
as the consumption at the rolling mills is very large just now. 
The bar mills are especially well placed, and the Syndicate 
price of M. 115 p.t. can be realised without trouble, but in justice 
it should be raised a trifle to compensate for advances in pigs as 
they occur. At present, however, the large old parcels of <4 in 
dealers’ hands forbids it. Hoops are in greater requ and have 
been advanced to M. 125. Plates are noted at M. 150, and any- 
thing under this price buyers are ready to give, but they must soon 


be raised in rtion to the pig iron advances, in sheets 
are up to,M. 140, though 135 is perhaps nearer the actual 
selling price. Wire rods in either steel or iron can be main- 


tai at M. 109 to 110, and drawn at 127°50, as the 
demand from abroad has i d. In Holland, Krupp has just 
taken the order for 9770 tons of steel. rails and accessories for 
Sumatra at 68°85 fl. delivered at Brandenwijnbaai, and German 
works have taken the Danish order in competition with England 
and Belgium. The nominal price of light section steel rails is 
M. 110 | Some of the machine shops are very full of work, 
while others again are only moderately well off. e@ wagon works 
have very little on hand, but autumn orders are in expectation. 
In Belgium the position of the iron market, has for some weeks 
t, is extremely strong, and even the French market shows a few 
opeful symptoms of a revival, In the Nord Department business 
is Sosttelhy pretty satisfactory, if the Paris houses would not 
continue to sell @ tout priz, which mode of doing business has 
extended to some of the provinces, Girders have been selling in 
Paris at 120f., while bars are 130 p.t. Some of the French works 
are anticipating the receipt of work for war material for Belgium, 
resumably for the Maas (Meuse) fortifications, If so, surely 
lish works stand a chance of participating in such supply. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 27th, 

Come have been placed within two weeks 

oo 60,000 tons of foreign iron and steel, and 
tiations in hand wil probably increase it to 
00,000 tons by September Ist, or soon after. 

Blast furnace production is gaining ground, as all 

the coke furnaces are in blast and the entire pro- 
ducing ey is being increased to maximum 
limits. and tin-plates have been selling well. 

Bridge builders are now in market for over 8000 

tons of material to be delivered during the sag 
months, ready for construction. Bessemer 
selling well. Old rails are in active demand, 
quotations are 24 dols. New steel rail voor Naor 
are being placed in 5000 and 10,000-ton lots at 
37s. dols. to 38 dols. 

The iron and steel mills are being overcrowded, 
and as yet there are no indications that supply is 
overtaking demand. Nails are 2°10 dols, 
2°25 dols. The railroad builders are placing large 
orders for all kinds of material and equipments. 
The summer season has been exceptionally hot, 
and the production of mills has been curtailed 
more than in former years, 

Western advices, as far as Chicago and St. 
Louis, show great activity, as the wheat, corn, 
and cotton-growing interests are confident of 
strong prices. The manufacturing ee are 
exceptionally pr ti re:—lIron, 
Bessemer, foreign, | 20 dols. ; fn oot 18 dols, at 





furnace; forge, 17dols.; foundry, 19dols, to 
22 dols.; merchant iron, 40 dols. per ton at mill ; 
umn trade is at 


late, 40 dols, to 50 dols, The au’ 
one and an immense demand is in sight for all 
kinds of iron and steel and manufactured pro- 
ducts. Crop reports are favourable. Machinery 
is in very active demand, 








NEW COMPANIES. 
a. following companies have just been regis- 


Cornish Ochre Company, Limited, 

This company was registered on the 26th ult., 
with a capital of £20,000, in £5 shares, to acc uire 
mining rights in Cornwall, upon terms of an 
agreement of the 24th ult. between Richard San- 


ford and Moritz Steinberger. The subscribers 
are:— 


8 
yy a Target, C. a. 8, Great Queen-street, 8. W. . 
Stansfi 


York, from the executors of Mr, William Brace- 
well. The subscribers are :— 


E. Heap, Burnley, contractor .. . 

H. Marsden, Sal rforth, boat owner 

T. Bell, — architect 

J. Heap Nelson, canal agent 

M. Hawley, Nelson, contractor. . 

E. W. Bateman, Skipton, canal inspector 
J. Hawley, Colne, contractor .. .. .. 


Most of the articles of Table A will g dome the 
company. 


') 


Lae 





Steamship “Great Eastern” Company. 
This com proposes to adop A an agreement 

of the ist" inst between Tea ee be 
ns hton House, Swinton oon 

rles Woolverton, of Bootle, near Liver 
hw which Mr, Worsley has agreed to ooh 
jan company the Great Eastern steamship. It 

as registered on the 30th ult., with a capital of 
£40, 000, in £1 shares, In addition to transacting 
shippin business, the company proposes to use 
the sai — a place of exhibition and amuse- 
ment, and to carry on the business of licensed 
victuallers and refreshment dealers thereon. The 
purchase is made subject to a first mortgage of 
£17,000, bearing £6 per cent. per annum, given 
to Henry Gowan, of Belfast, and to a second 
mortgage of £13,000, carrying £6 per cent. per 
annum interest, given to Sarah Ann Worsley. 
The purchase consideration is 2000 fully- paid 
shares, and the payments of the amounts secured 
by the several securities subject to which the said 
steamship is agreed to be sold. The subscribers 
are :— 








Shares. 
*Joseph Worsley, Joh street, Manchester, 
merchant 1 
*James Brocklehurst, Market- street, Manchester, 
valuer . se 1 
Mrs. 8. A. Worsley, Swinton, Manchester ’ 1 
C. Woolverton, Bootle, nt 1 
J. H. Brown, Ancoats, anchester, cotton manu- 
facturer.. . 1 
E. Robinson, | 16, “Mark- lane, “Manchester, 
tobacco manufacture: 1 
G. H, Browne, Higher Walton, "Cheshire, cashier 1 


The number of directors is not to be less than 
two; the first being the subscribers denoted by 
an asterisk. Mr. h Worsley is appointed 
managing director, per will be entitled to 5 per 
cent. on the earnings of the ship. 





Universal Electric Company, Limited. 
On the 29th ult. this company was registered, 
with a capital of £50,000, in £5 shares, to carry on 





, Barrow: Ww. in an rt of the world ‘the business of an elec- 

a = ons segs 1 | tric light company in all branches, The sub- 
W. 0. Lyon, Harlesden, N.W. 1 | scribers are :— 

A. E. Sarti, 108, St. Paul’s-road, N., , ‘engineer ws 1 Shares. 

a bs Hervé, = Farringdo m- road, honsesreaapel C. Capito, M.E., 63, Queen Victoria-street . 1 

+ ee M. P. ’. Haroz, 63, Queen Victoria-street, electrical 

u “Hurras, 4, Tollington- ‘road, N., fi so 0s 1 

turer x sa 4s 1 | E. Daminquet, "24, Rue Baudin, Paris :: 1 

H. Barnett, “12; Ockenden- road, N ee 1 | A. de Cavaillon, 24, Rue Baudin, Paris, financier 1 

R. J. Atcherley, 23, Seer, engineer. :: 1] T. Fardon, M.E., Luton .. . > se 

The number of directors is not to be less than = > Marah, Laxton, o eountant street, merchant ; 


three, or more than seven; the subscribers are to 
appoint the first, and are to act ad interim. 
Under the said agreement the company will 
acquire leasehold mining grants, and licenses to 
work for ochre, ironstone, copper, and other 
minerals, upon the Grogley Estate, in the parish 
of St. Brockin, Cornwall, for £10,000 in fully- 
paid shares, 





Improved Fusee aay # Patent Light Syndicate, 
tmit 

This syndicate was registered on the 26th ult., 
with a capital of £10, 000, in £10 shares, to pur- 
chase certain inventi ‘or impro ts in the 
manufacture of cigar lights or fusees, and stems 
or holders for the same, and apparatus therefor. 
The subscribers are :— 








Shares. 

C. T. J. Vautin, 46, C ght-street, metallur- 
gist . ~~ £2 
R. Bally, Queen’s-road, . Forest Hill, merebant - a 
R. ati a én: Kah 00 oo 
C. G, Hill, Not ‘ham ee 08 cs ce ce oe DS 
do. F Cox, Notti ttingham.. oo oe 6S 
J. A. Jacoby, 45, Queen’ "agate, merchant oo oe «68 
C, Howard, 23 , Old Jewry, cler ee ‘ 1 


Most of the regulations ro Table A oseiy. 
Directors’ qualification, 20 shares, 


John Bright and Brothers, Limited. 


This is the conversion to a company of the busi- 
ness of cotton spinners, manufacturers, and silk 
vods manufacturers, carried on at Fieldhouse 

ills, Rochdale, by Messrs, John Bright and 
Brothers, lt was istered on the 26th ult., 
with a capital of £250,000, divided into 1420 
ordinary shares of £100 each, “and 1080 preference 
shares of £100 each; the latter to be entitled to 
an unvarying reference dividend of £5 per cent. 
per annum, less income-tax. ‘The subscribers 
are :— 


Shares. 
*Right Hon. John Bright, M.P., One Ash, Roch- 
Se Saree Gap eaee ae 
*Thos. Bright, Green Bank, Rochdale, cotton 


manufacturer... ws ts ce oe ee 
81, St. James’s-place, London, 


> 


*Jacob Brigh 
cotton manu: facturer. . 
Frank se Bright, Bentfield, ‘Ruchdale, manu- 


facture 
John ‘Albert Bright, Rose Hill, Rochdale, cotton 
manufacture: 
tham Bi Bright, MP. ‘ny, "Leadenhall-street 
LC. | Whitworth, near Rochdale, cotton 


ufacturer : 
Philip Bright, 2, Newgate-street, engineer . ea 


The number of directors is not to be less than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk, who are whol a 
for life, provided they each continue to hold at 
least £5000 of the capital. Messrs. Thos. Bright, 
Frank Jobn Bright, and John Albert Bright” are 
appointed life managing directors, Yat rg they 
continue to hold the said qualitication, The 
remuneration of the directors will be such sums 
respectively as they may determine, subject to 
confirmation by the company in general meeting. 


ee 





Aalterforth Stone and Brick Company, Limited. 
red on the 25th ult., with a capital of 
£5000, in £10 shares, to purchase the Park Close 
Farm, with quarry buildings, &c., at Salterforth, 





The number of directors shall not be less than 
five, nor more than seven; the subscribers are to 
appoint the first ; qualification, 100 shares; remu- 
neration of ordinary directors, £200 per annum. 
Messrs. Charles Capito, E. Daminquet, and A. de 
Cavaillon are appointed managing directors and 
engineers of the company for ten years, at salaries 
of £100 each, to be increased to £300 per annum 
when 5000 lamps are in operation by the company, 
and, in addition, they may divide in equal pro- 
portions one-half of the surplus net profits after 

r cent. dividend has been paid; the right to 
aie of profits to be continued for fifteen 
yen, 


Cramlington Coal Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £252,000, in £100 shares, to take 
a transfer from the partnership firm of the owners 
of the Cramlington Collieries of all their collieries, 
engines, plant, &c, The subscribers are:— 


*B. W. Lamb, Newcastle-on-Tyne .. .. 
oe 0, Lamb, Ryton, Newcastle-on-Tyne 
*T, Wrightson, Stockton-on-Tees 
E. A. Potter, M. E., reetaenagnel House, North- 
umberland .. ee 
John My gos Downton, Wits, professor 
Rev. W. G. Wrightson, Wort ee 
*Lieutenant-Colonel D. M. Potter, Edinburgh -" 
The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk and Mr. Wm. 
Scott ; remuneration, £600 per annum, 


a ee 


New South Wales Colliery Company, Limited. 


This company was registered on the Ist inst., 
with a capital of £100,000, divided into 75, 000 
preference and 25,000 ordinary shares of £1 each, 
to acquire the leasehold property known as the 
Lake Macquaire Coal Estate, consisting of 5100 
acres, situate in the parish of Wallarah, North- 
umberland, New South Wales. The subscribers 


are :— 

Shares. 
W. Salmon, 4, Mansion House-buildings . 
Ww. ae § ‘Cooper, 11, South-square, Gray's- -inn, 


a. x |, Bnaresbrook, chartered. ac- 


1 
1 
untant ee 1 
KF o. Still, 64, ‘Edith-road, West Kensington ee 1 
C. Bright, C.E., 79, Philbeach-gardens, S.W. .. 1 
John arren, 90, London Wall, solicitor .. .. 1 
J. F, Allright, C.E., Mansion House-chambers |. 1 
The number of directors is not to be less than 
two, nor more than six; qualification, 500 shares ; 
the first are Messrs. R. D. Adams, W. Lishman, 
G. B. Walker, C. S. Smith, and W, J. B, Salmon ; 
remuneration, £300 per annum each, 








PROPOSED RAILWAY FOR SUMATRA.—The Dutch 
Government contemplates the construction of a 
railroad on the island of Sumatra, for the purpose 
of utilising some coalfields discovered about twenty 
years ago. The coal is stated to be superior in 
quality to the best English coal, and the yield is 
estimated at 200,000,000 tons. The work on the 
railroad is to extend over six years, and the cost 
will be about 16,000,000. 





THE PATENT JOURNAL. 
Condensed from es 


Application for Letters Patent. 


*,.* When patents have been ‘‘communicated” the 
“name address of the communicating party are 
printed in italics, 


80th August, 1887. 


11,727. he oe Tuses, H. J. Allison.—(J. H. Kelly 
and C. H. Broad, United 

11,728, Reservoir Pen, W. E. Burton, London. 

ll, "729. Letrer Fites, B. Lawrence, London. 

11, 730. Fopper for Horses, &c., C. A. Coombe, Shef- 


field. 
eg Rattway Burrers, T. and W. Latham, Shef- 


11,782, Fire-aALaRMs and Sprinkuers, R, A. Wilson, 
anchester. 

11,733. —e Merta.uic Cucoripes, J. E. Bennett, 
anches' 

11,734, SteicHING Sxipz, W. G. B. Parr, Gateshead. 

1, 735. Pressino Paper, J. Baldwin, King’s Norton. 

ll, 786. ee Gear for Boats, . J. Davis, 


ll, 787, ‘Preveqaane for Suipes, W. Welch, Portsmouth. 
ll, 738, yey Gear of Bicycuies, J. L. Garsed and 
F. W. Green, Halifax. 
11,789. Gout Mixture, J. L. Bu 
ll, 740. Sitz Barus, J. Drake, 
11,741. WasHine Macutnes, z red Glasgow. 
11,742. Draw Pires, J. Honeyman, Glasgow 
ll, 48, Kuve for Raitway CHAIRS, T. H. Heard, 
effie 
11,744. Brick-makino Macuiyes, T. T, Crook and W. 
v1 oanred London. 
1,745. SELF-LUBRICATING MovuLp for Brick-MAKING, 
a Ormrod, London. 
11,746, RECREATION Raitways, J. C. Sellars, Liv 1. 
11,747. Perampuxators, L, L’Hollier and ". Luckett, 
Birmingham. 


ener 


11,748. Smoxina Toxacco, T. E. ny ee. 

ll, "749. Heavy Gun EMPLACEMENTS ajor A. R. Puzey, 
‘Alverstoke. 

11,750, Evecrric Current Inpicator, E. J. Paterson, 
©. F. Cooper, and 8. Joyce, don. 

ll, ¥ Le Evectric AuToMATIC BLOcK SIGNALLING, A. E. 


mdon. 
11,752. Bricks ior "Frxixa Woopwork, J. H. Goodman, 


ng 
see TeLescore Burnp Rouuer, J. Siree, Gateshead- 
on-Tyne. 
11,754. Sprinc Locomotive Rattway CaBLe TRAM 
ink, J. Farnsworth, Manchester. 
11,755. Game, J. Brierley, Halifax. 
11,756. gy the ANKLE from Kicks, 8. Hey- 


wood, wood, 
11,757. beans Enares WorkinG Compound in ONE 
Cy.inper, A. H. Wallis, Basingstoke. 
11,758. Desks, &c., A. Ashworth, Manchester. 
pS a oo. Raitway, &c., Carriaces, F, E. 
don. 
11,760. Ratsinc, &c., Rattway CarriaGeE WInDows, 
. Shorten.—(Z. Geba uer, Germany. 
ll 761. STOPPERING Borttes, C. L. Morehouse and H. 
W. Rozell, London. 
11,762. SEAL Locks, A. J. Boult.—(P. Brown.) 
ll, "763. MECHANICAL Movements, E. B. Coxe and 8. 
Salmon, London. 
11,764, Fituixe Sacks, J. B. Williams and I. Brad- 
burn, Liverpool. 
11,765. WueeEts for CarriaGes, &c., A. J. Boult.—(Z. 
Batlle, Spain.) 
11,766. faux Storrers for Borties, T. E. Harper, 


11,767. “Wunnow Fittinos, G. H. Couch, London. 

11,768. PEDESTRIAN’s SPEED INDICATOR, M. D. Rucker, 
London. 

11,769. Penci. Cases, O. Wollenberg, Berlin. 

11 * pos \ caeng System CaLLore, J. ullierat-Berthoud, 

ll a ‘Sonpeme in the Corxs of Borries, C. A. 
Beney, London. 

11,772. a Fastenina, 8. J. Spencer, London. 

i, 778. Snap Hooks, H. H. Lake.—(J. R. Macmillan, 
United States.) 

11,774. ScREW-THREADED Nalts, H. H. Lake.—(H. E£. 
Russell, United States.) 

11,775. Horse-sHoEs, W. D. Bohm, Acton. 

11,776. 35 Exectric TeLecRaPH INsTRU- 
ments, W. H. Beck.—(G. A. Cassagnes, France.) 

11,777. Buckgs, G. F, Attwood, London. 

ll, "778. Rotary STEAM ENGINES, P. Jensen. —(W. H. 
Bright United States.) 

11,779. BurTon-HOLE ATTACHMENTS for SEwinG Ma- 
cuines, H. H. Lake.—({The Peerless Button-hole 
Attachment Co. (Incorporated), United States.) 

11,780. Cootinc Apparatus, R. Cahn, London, 

11,781. TransportTiInc Heavy Goons, P. Gasc, London. 

1. 782. Sirpinc SHUTTER for PHOTOGRAPHIC PURPOSES, 
v7. Mayfield and J. T. Todman, London. 

ll, pee ae of ARTIFICAL Fue, J. Hall, 


11,784. ‘tows Sirxs, T. W. 8. Wheatley and E. J. 
Thompson, London. 


Slst August, 1887. 
11,785. Stups for Stay Busks, &c., G. Twigg, Birming- 


Canda, 


am. 
—— Eco Boriine Apparatus, J. Thropp, Birming- 


11,787. 
ll 


Cuppoarp Tursy, E. V. Bailey, Birmingha 

788. Bet PULLEYs, &., J. P. Tapley, C. Wilson, cand 

W. T. Alexander, Manchester. 

11,789. Manirotps for Steam GENERATORS, W. Fair- 
weather.--(The Badcock and Wilcox Company, United 
States.) 

11,790. Frre-Escare, W. R. Lawson, London. 

11,791. Sewine Macurves, J. Gutmann, London. 

11,792. Runninec Rapsit for SHootine Practice, H. 
Hendley and H. Jones, Wolverhampton. 

. Movutpine Boxes, J. Sinclair, North Hylton. 

. Friction Gear, J. W. Howlett, Birmingham. 

. Mitiine Macurnes, J. Garvie, jun., London. 

. Curtine Frocks, R. Ellis, Halifax. 

. PREPARING FeRRUGINOUS MATERIALS for SMELT- 


. M. e ow. 
. Race GAME, Ez R. Barnett, Birmingham. 
. Distittinc AmMmoniacaL Liquors, R. Wyllie, 


11,800. Hyorenic Hovsemarn’s Dust and SELF-sIFTING 
Crnper-Box, B, W. and H. M. Dove, London. 

11,801. Sarety WHEEL with Two Rims, H. Coleman, 
London. 

11,802. INCANDESCENT Lamps, A. Shippey; London. 

11,808. Heat Enornes, H. W. Coo! ndon. 

11,804. Arcanp Lamps, A. J. Boult.—(W. Duffield, 
Canada.) 

11,805. Treatine Restns, &c., 8S. Banner, Liverpool. 

11,806. Takino Corres of WRITTEN or PRINTED MATTER, 

W. Bland, London. 
. CALCULATING Macuryes, W. P. Thompson.—(C. 
Lorenz, Germany.) 

11,808. REGISTERING TuermometerR, W. P. Thompson. 
=O, Draper, United oy ) 

ll, peg Bicycies, &c., T. Cooke and W. H. Boyens, 

11, ae Loam, C. A. Day.—(J. T. Cole, New South 

nt. Reovnatine the SupPLy of Gas, J. H. Hayes, 

ndon. 

11,812. BLeacnine Cotton, &c., J. Smith and P. W. 
Nicolle, Jersey. 

11,813. Ouewane CuraTIVE APLLICATION, A. Dubois, 
London, 

11,814. VeLocrrepe, G. Singer and R. H. London. 

11,815. Preventine Loss of Lire through Fire, &c., 
0. A. Rode, London. 


11,816. MaGNETO-ELECTRIC APPLIANCES for MEDICAL 
Purposes, R. Lonsdale, London. 





11,817. Winpinc or Roiiina Wire-Nnetrine, W. P. 
ullivant, London. 
11,818. TRAVELLING by Warer without the Aw of 
Oars, J. rrett, Carshalton. 
11,819. ‘Leap Penci1s, H, J. Allison.—(B. B. Goldsmith, 
United States 8.) 
11,820, Pencits, H. J. Allison.—(J. Hoffman, United 
utes, 


‘Sto 
11,821, Exrractina Cu Lorine from Soxvtions of 
Cutoripe of MaonesivM, T, Se! ng, Paris. 
11,822. Rucues, C. et Hill, London. 
11}823. VeLociPevE, & , WHEELS Ww. Clegg, London. 
11,824. CoupLinas for P Pipes, F. i. and Lecellier, 


mdon, 
11,825, Frecans Oven, J. L. Watkins, London. 
ll, 826. MiLis for GRINDING QuaRtTz, "ke., R. Morris 
and J. Wood, London. 
11,827. Cuvromes and ae for Suartina, R. 
Morri rris and J. Wood, 
11,828. Ruppers for Surps, J. "i. Laidman, London. 
1 829. Sas ys Sasu Fasrener, W. R. Crozier, 
mn 
ie Live Permanent Way, G. oor 
1,831. — Lamps, E. A. G. Street and F. V 
gy os London, 


lst September, 1887. 


11,832. Automatic Coupiines, 8. Hawkins and R. 
Littlej ohn, London. 


11,8338. Watt Paper, R. Herrmann, London. 
11,834, Morors worked by Vapour, A. Fehlen, 
mdon. 


11,835. Stream Excavators, J. Gill, London. 

ll, "336, Macuine for TURNING in CarTRivogs, G. H. 
Hockey, Bristol. 

11,837. VeLocipepes, J. Sharp, Birmingham. 

ll, 838, VALVE Gear, H. C. Lobnitz, Glasgow. 

11,880. 1 aoe and Suxoes, 8. E. and H. Michelstiidter, 


usa ‘Guaviry Raitway Racecourses, B. T. Hembry, 


11,841, Bor uTtons, T. Hughes, Manchester. 
ll, "842. Horses’ Saors to PREVENT Siirpino, T. Walley 
nd J. Brownlee, Glasgow. 
1,843. Too. Fg many: and Dritt Cuvucks, G. Chal- 
Tee, D. D. Rees, and E. Jones, Swansea. 
11,844. Pipgs for SMOKING, P. M. Walker, Halifax. 
1 845. Pipes for SMOKING’ Toxsacco, J. Wood, Bath. 
_ 846. ALKaLies, G. E. Davis, Manchester. 
1847. Pors and Pans for CooxKixe Purposes, A. J. 
gs itn Liverpool. 
os 848. Pen-HoLpeER, G. Bennett, Birmingham. 
1,849. C-sprinc Cups for HoL_pina Parana, &c., M. 
2° and J. Low, Birmingham. 
11,850. Rovcuine and Borinc Bopprns or Spoors, 
‘A. Greg, London. 
11,851. ReeuLatine the Backinc-or¥ Motion in Se.r- 
ACTING Mou es, J. T. Ainsworth, London, 
11,852. Preparine Buocks for Cauico, &c., Printing, 
W. Duxbury, London. 
11,853. FLExiBLE Supports for TELEGRAPH WIRES, 
F. Caws, London. 
11,854. Boots and Ssoes for Foorsat, &c., H. Howe, 
Leicester. 
11,855. Topacco Pipgs, E. Brennan, see 
11, 856. Money TILLs, J. E. Farrow, Manchester. 
ll, 7. eae for CounTING Coins, C. Borchardt, 


1,858. Cuntansuenes. Desians on WATERPROOF FaBRICs, 
“— Birnbaum, London. 
&e., 


11,859. Guns, 
London, 

11,860. Artists’ BrusH and Pexncit Cases, W. H. 
Wood, Kingston-on-Thames. 

11,861. Sitripinc Trivets, E. Burrows, London. 

11,862. Prerparinc MovuLps for Castinc HoLLoware, 
C. F. Clark, London. 

11,863. Draw-Back and Rim Locks, D. H. Kempson, 
London. 

11,864. PLantino Potatoes, &c., J. G. Hall, London. 


Cannons, W. Reynolds, jun., 


11,865. Fitter, R. Gough, London. 

11,866. INDEPENDENT Fire Escape, H. F. Dale, 
ndon, 

11,867. Automatic Sypnons, 8. Cutler, London. 


11,868. Workine up of Scrap Iron and Sree, J. 
Gilligan, London. 

11,869. BuTron-HoLE Sew1ne Macutnes, F. H. Bennett, 
Twick enham, J. Dowling, London 

11,870. Coat Bunkers for Torrepo and other Steam 
V 1s, H. O. Arnold-Forster, London. 

11,871. VENTILATING Fats, &c., M. Postlethwaite, 
London. 

11,872, DirrERENTIAL Pumps, J. Miller, London. 

11,873. Compinep SHears and Hovper, L. A. Fosbery, 


ndon, 
ll, por Vs. Borzers, F. W. Cannon, G. P. Addison, 
F. R. Burnett, London. 

ll, os. Fire- -BARS, F. W. Cannon, G. P. Addison, and 
F. R. Burnett, London. 

11,876. GENERATING Sream, F. W. Cannon, G. P. Addi- 
son, and F, R. Burnett, London. 

. Liguip GavucEs, J. Nicholas and H. H. Fan- 
shawe, London. 

11,878. AUTOMATIC WEIGHING Macuings, M, Alexander- 
Katz, London. 

11,879. Propuctios of Compounps and ALKALINE 
AnTimonic Fivoripg, C. D, Abel.—(C. Wachendorff, 
Germany.) 

11,880. Azo CoLtourntnc Matrers, C. D. Abel.—(The 
Actiengesellachaft fiir Anilin-Fabrikation, Germany.) 

11,881. Bottina Macurnery, F. G. Winkler, London. 


2nd September, 1887. 

11,882. Recenerative Gas Lamps and Burners, E. 
Derval, London. 

11,883. Ftax Breakinc and Dovus.e-acrine Scutca- 
ING Macurng, F. Kasparek, London. 

11, ins Attacaine Lips to EARTHENWARE Teapots, &c., 

J. Rhodes, Longport. 

ll, 885. Trusses, T. G. Daw, Sevenoaks. 

11'ss6. Work1nG and Locxinc RaiLway Sianats and 
Switcues, J. Holms.—(J. A. Zinn, United States.) 

11,887. Drum Heaps and Mantroips for SEcTIONAL 
STEAM GENERATORS, W. Fairweather.—(The Babcock 
and Wilcox Company, United States.) 

11,888. Apptyryc Postage Stamps and Lapets, C. 
Ziegler, Germany. 

11,889. ENAMELLED Metatiic [PLANT LasBets, T. 
Stocker, Lisk 

a Om Cans, C. “Gaul and T. Wolstenholme, Brad- 


11,891. Lusricator for Loosk Putters, D. Hartley, 
Bradford. 
11,892. Lowrrine Suips’ Boats, L. ©. Niebour, 
Kingsto’ 
nee Nasomecens Boxes, &c., H. A. Stuart, 
lete!) 
11,894, lt and Work1nG Furnace Rockin Bars, 
B. ealey, Bamber Bridge. 
11,895. SCREENING Coat, &c., G. C. Greenwell, jun., 
anchester. 
ll, a CHINESE or JAPANESE SuHok, W. Hoyle, Roch- 


e 

11,897. Sewrne and Reparrinc Macutnery for Boots 
nd Suoss, J. Brown, Leeds. 

11,898. Benpine ANGLE, Tee, and other Bars, N. 

ur, Newcastle. 

11,899. Borter Fives and Fire-soxes, H. P. Fenby, 
Farnley. 

11,900. Extraction of Antimony from its Orgs, A. J. 
Shannon, London. 

11,901. Lamp-HOLDERS or Sockets for INCANDESCENCE 
Lamps, R. A. Scott, London. 

"Baiat MEasuRING and Foupina Ciotn, A. Dobson, 


1,903. Tictanei and CrrcuLaTinc WaTeR, H. H. 


mo London. 

11,904. MANIFOLD Copyinc-Boox, S. 8. Bromhead.— 
W. L. O'Conner, United States.) 

11,905. PackaGe Ho.per and Carrier, 8. 8. Brom- 
head.—(C. W. Dudley, United States.) 

11,906. CrysTALLisaTIon of Giass, J. Budd, London. 
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nee: =, H. J. Allison.—(V. F. X. P. Pags, 
nee, 
11,908. Hansom Cass, J. Pe.) London. 


ly 1009. CARPET Linnea, C. H. Col 

11,910. Wixpow Cieaner, A. T. Ail _— 

11,911. Gas Encorxes, J. Atkinson, a 

11,912. Door Fasteners, A. J. Boult.—(J. Sharpe and 
J. A. Banfield, Canada.) 

11,913. Horsesnors, R. Bradshaw, Liverpool. 

11.914. Sortixe Prits, W. 8. Hubbard and R. Gibbins, 


don. 
ll, oe Motor Enotes, A. J. Boult.—{/. F. Case, 
United States, 
11,916. Crvrcu-Boxes, J. C. Johnson and A. Rea, 
Manchester. 


11,917. Contisvovs Current Dynamo ELEcTRIC 
‘Macnrvgs, R. —— Glasgow. 

11,918. Lire Beur, A. Williams, ‘London. 

11 (019. Arm-tiaut Aten &c., A. H. 


on. 

11,920. Rarr-seats, A. H. Williams, London. 

11,921. Fire-escare, G. W. Hick, London. 

11,922. Bicycte or Tricycte Beit, A. Guye, jun., 


11,923. Pirates for Evecrric Batreriss, C. L. R. E. 
enges, London. 
11,924. Napxixs Hoiper and Rive, C. W. Higgins, 


on. 
11,925. Looxme-cLass Centres, C. F. Hall, London. 
1 926. HEART-SHAPED CaM = NEEDLE-BAR = 


Williams, 


for SEWING Macuines, H. Hengstenburg and R. 
Wittenstein, London. 
11,927. CONCENTRATED. ‘Essences of Tea, &c., A. Me- 


jun., London. 
11,928. Ixpicatinc the Presence of Frre-Damp in 
CoaL-MINES, &c., J. W. Swan, London. 
ll, —— FIRE-BARS OF Grates, B. Willeox.—(M. Perret, 
nce. 


11,930. * ee H. H. Lake.—{(J. 7. Smith, 
United States.) 

11,931. Specracies, T. and E. Rowley, London. 

11,932. Jormsts of Evecrricat Conpuctine CaBLEs, C. 
D. Abel.— (Siemens and Halske, Germany. 

11,933. ELECTRICAL —' R. en A London. 


11,934. Sappie-Bars, &c., A. Douglas- Hamilton, 

mdon. 

— Surmximc and Dryixc Crore, E. James, 
on. 


ndon. 

11,936. Gas Encrve, C. Wells, London. 
11,937. FrrepRoor Fioors, J. ‘Homan, London. 

11,938. SELF-WINDING Cuocgs, J . G. Lorrain, London. 


11,939, SELF-wINDING Cuocks, J. G. Lorrain, London. 


Srd September, 1887. 


11,940. Looms for Weavuxe, D. B. Bailey, Halifax. 

11,941. Corrroiiine the Drrection, &c., of Boats, W. 
P. Thompson.—{6. C. Baker, United States.) 

11,942. CarriaceE, &c., Wixpow Sasues, C. T. Clegg, 
Manches' 

11,943. Vevoctrepes to Carry Four or Five RIpERs, 

a Dc eg perce 
,944. KS, wrence, Birmingham. 

ll, -— Castine of Metats, H. A. Rowland, Man- 


11,946. Hose and Bettine, F. Redd Manchest 

11,947. Separatine the Soutps from the Fivms of 
Sewace Matrer, G. Liscoe, London. 

11,948. Straw Prarrs, 8. P. Howard, London. 

11,949. Brti-postinc Stations, H. R. and W. H. 

m, Longport. 

11,950. Evecrricat TeLepsones, J. S. Ross and H. 
Baines, London. 

11,951. HyprocarBon Lamps, J. 8. Muir, London. 

11,952. Jacguarps or Dospres for Looms for Weavine, 
3 Wild, Halifax. 

11,953. DELIVERY of a MEASURED Quantity of Liguip 
in Excuance for Cory, &c., E. G. Matthewson, 
Upper Norwood. 

ona and other Looms, E. Pont y Ricart, 





— Cotiar, &c., Inoninc Macaig, J. Ritchie, 

gow 

11,956. ATracnixc Giass Or Cowrrarners to Lamp 
9g J. A. Ellis and G. W. Pridmore, Hands- 


Sr. Mounts of Doors and other Kwnoss, J. F. 
Wiltshaw, Birmingham 

11,958, FELT Hat Bovis, J. Nasmith, Manchester. 

11,959. Fevt Hat Bootes, J. Nasmith, Manchester. 

11/960. Testixe the Grip ‘of your Hanp, E., A., and A. 


y, - 
11,961. Door Sprincs, B. Turner, London. 
~~ ee and Scroiu Irons, B. F. Cocker, 
e! 


a Srrtrsc Macurxe, A. Struthers and 


Craig, Glasgow. 
11,964. Surps’ Locs, G. W. Heath.—( W. 7 Walters.) 
11,965. Bassnett and R. C. Saxby, 
Seafo: 


Ixpicators, T. 
rth. 

— 966. Stoves, =. J. B. Petter, London. 
1,967. Pumps, W. Clarke, J. B. Furneaux, and C. 
"a London. 

11,968. Steam Genzratous, W. Clarke, London. 

11,969. Heatinc and STEAMING Hoss, &e., A. C. Nagel, 
R. H. Kaemp, and A. Linnenbrigge, London 

11,970. Steam Pumprne Enorves, J. Tangye and R. J. 
Connock, mdon. 

11,971. CoxpENsess, J. Tangye and R. J. Connock, 

mdon. 

11,972. Drrvosc Betts, H. Miller, London. 

11,978. Garnerr Wire for Carps, J. Thornton, 
London, 

11,974. Convertisc Sea-waTer into a THIRsT Assvac- 
me Drink, G. 8. a Live 

ll, 975. Krvs for Locks, H. H Lake (7. Kromer, 


11,976. i CoLtourtnc Matrers, J. Imray.—({la 
‘Société Anonyme des Matiéres Colorantes et Produits 
Chimiques de St. Denis, A. F. Poirrier, and D, A. 
Rosenstichl, France.) : 

11,977. WRAPPERS, J. Pascall, London. 

11/978. Boots and SHOES, L. E. Scafe, London. 

11,979. MILLiNc or FULLING Faprics, W. Fox, London, 

11,980. PortaBLe Fitters, P. Everitt, London. 

11,981. AMALGAMATING APPARATUS, w. Leigh, Lonéon. 

11,982. Ixpicator for Tram-cars, &c., J. R. R. Law- 
rence, London. 

11,983. ROcK-BREAKING Macuines, A. Myall.—(J. H. 
‘Lancaster, United States.) 

11,984. Propucine Currents of Air, &., H. F. Green, 
London. 

11,985. — Or Lamp for use in PHotomerry, 
‘a. G. V . Harcourt, London. 


5th September, 1887. 


11,986. Protection of Lire at Raitway Levet Cross- 
1nos, W. T. Folks, London. 

11,987. le, ey 

11,988. Rosaxitine SuLPHO Acip, J. - Dawson Kirk- 
heaton, and R. Hirsch, Huddersfield. 

11,989. ALPHA- -NAPHTYLAMINE-MONO-SULPHO-ACID and 
'ALPAA-NAPHTYLAMINE DisuLpHo-acip, J. Dawson, 
Kirkheaton, and R. Hirsch, Huddersfield. 

11,990. SoLes and Hees of Boots and SHogs, A. A. 
Walker, Birmi 

11,991. Steam ENGINES, A. H. London. 

ll, "992. Licatine RaiLway CARRIAGES, ‘ke. , J. Lawson, 
Haxby, near York. 

11,993. Sasu Fasteners, G. F. Woodcroft, Birming- 

ll, 994. AtarMs for STREAMERS in Foacy WEATHER, 
R. W. Roberts, Menai Bridge. 

11,995. Prope.iixc Tramcars, &c., B. Journeaux, 

Dublin. 

11,996. Bricks, 8. G. Rhodes, Leeds. 

11,997. AuTomaTic Pieasure Raitway, H. Thwaites, 


n. 
ll, = Waeets of Raitway Enornes, F. B. von Wech- 
jirmingham. 
11,999; Burxina ‘Ou for Heatine, J. W. Newall, 
London. 





anges. Dovusite Action RerricERators, E. Schofield, 
vi 


12,001. Po.isuinc Cur Grass, J. Millar and The Sower- 
by’ 's Ellison Glass Works, London. 

12,002. Buckies, 8S. May, London. 

12, (00s. Puvenisiva Harp Svusstances, J. R. Alsing, 

12,004. BLeacuine VeceTaBLe Freres, A. C. Hender- 
son.—(U. C. G, Hérisson and C. Lefort, France.) 

12,005. DrrEcTINnG as Fire of Macuine Guns, W. T. 


en, Londor 
12,006. r ceaneny “&e., 8S. and F, E. Andrews, Liver- 
1. 
121007. ee Ranaes, W. Mitchell and W. Morrison, 
G 


12,008. Bao Boxes, A. H. Storey, Lond: 
— TICKET a E. G. Linawne, ‘and W. G.G. 


12,010. Meaxs for E ExtINGUISHING Fires, H. C. Carver, 

12,011. Grose Hotpers of CanpLe Lamps, W. Nunn, 
jon. 

12,012. Openine and CLosinc Carriace Winpows, R. 

5 on. 

12,018. Copyinc Waitinos, H. J. Allison.—(G. N. San- 
United 

12,014. CLosixe Doors, G. Brewer.—( 8. Bender and B. 

Stevens, Belgium.) 
es INCANDESCENT Exectric Lamps, W. Lonholdt, 


12,016. Boots, J. T. Southorn, London. 
12,017. ~~, for Vottaic Batreriss, P. L. Vercher’, 


12,018. , Way of Rartways, V. G. Webb, 
London. 

12,019. ELecrro-maGNetic Motors, H. Hartig, London. 

12) 020. CoLtourrnc Matrers, J. Imray.—{la Société 
Anonyme des Matiéres Colorantes et poeaaies Chimig ues 


le St. —— A. F. Poirrier, and D. A. Rosenatiehl, 
Fre 
12,021. ye Envevores, D. C. A. ‘Thatcher, 
London. 


12,022. Pocket Knives, L. A. ux, London. 
12,023. Bars of GLazep SasHes, C. Hayes, London. 
12,024. Wixpine THREAD upon QuILis, H. H. Lake.— 
12988 Ni * Factarea United States. 
— the Rapip Pustication of News, 
Law, 
oon. ‘ae or Harvestrsc Macures, H. H. 
e.—{F. B. Dole, United States. 
12,027. a Damace to WaLts or Paper, C. E. 


12,028. 4 Mattresses, 8. P. Kittle, London. 
12,029. Disiyrectant, J. Bennett, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Ofice Official Gazette.) 





365,820. Sream Generator, G. A. Karwiese, Louis- 
ville, Ky.—Filed November 5th, 1886. 

Claim. — In a steam fen with’ the combination 
of a cylindrical tubular shell with a —— 
fire-box, the sides of the latter secured to the 
end of the former in such manner that the said sides 
extend beyond the tubular shell on either side down- 
wardly and outwardly, and are curved substantially 
in the form shown = deseri 


tantially as and for the o~ 
ra Sy a "— cleaner, the combination the 
having bars J, and the annular elastic packing 

ee I, for the purpose specified. 
$65,842. Evecrric Carrrincs, E. A. Monfort, New 

York, _ oe January ~—. my 
Caim.— n electric cartridge v' 

de ion with a conductor, as 
depression with a conductor, as 


an annular 
a, and a central 
al, the inner ends of 








ducti at ty. 0 este pew, 
as Dl, embedded in the powder, constructed an 

to serve with an arm ha’ projections to 
agree with the de and electri tions, 
as forth, 





Filed February 23rd, ier 
descril 


’ 
—— pivotted to its 
are curved or welled, the camo 
teing “eees with the screw point a, di ed to 
operate in advance of the blades when rev = 
rotated, and shoulders ¢ ¢, limiting the 


— of th 
knives, substantially as specified. (2) 








tion, with the drill formed with screw point a, designed 
to operate in advance of the blades — revolved or 
Ee ee ters D having 
blades, e coneet es ving 
ribs d on their inner faces denned to abut against the 
point a for —_: the > from crossing 
each other when closed tially as de- 
scribed. (3) The combination, with a drill of the 4 
racter described, formed with lugs or shoulders ¢ ¢ and 

me ee a, and flattened, as at b, of knives D D, 
= ly attached and formed with ribs d on their 
er faces, substantially as set forth. 


365,927. Bacancep Vatve, W. W. Lewis, Cincinnati, 
Ohio.—Filed March 12th, 1836, 
Claim.—{1) In a balanced valve, the combination of 








A steam 
of the 1 bly cylindrical in cross 
section, none + wey a tubular and a fire-box 
section, the u upper paction of the latter mere | semi- 
cylindrical and provided with water legs, w! curve 


rting tube, for the —~ 
nN or 
The combination, wi 


perf pla’ 
veying duct, the air chamber in the rear of the fur- 
‘and the perforated fire-brick, all 
es in the manner set forth. The 
fire-box of a locomotive with the front air supply 
ving front and back chambers 

and distributing pipe located within 
said d duct for heating air and inducing a current, in 

the manner and for the purpose set forth. 


365,832. Rerractrory FILAMENT For Licutina, C. M. 
Lungren, New York, ). ¥.—Filed August 12th, 1885. 
Claim.—{1) An incandescent t organ for oe or other 
burners, consisting of a filamentary body of refractory 
earth, such as lime, magnesia, zirconia, and the like. 


(365.832) 





filamentary structure of the desired 
365,836. Boner Five Cieaner, F. L. McGahan, 
Indianapolis, Ind,—Filed September 25th, 1886. 
Claim.—(1) In a flue cleaner of the class 
the com wo the nozzle having annular dis- 
charge ports and the valve actuating plate, of the 
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guide frame consisting of a series of converging bars 
secured to said between said ports and 








combination with the balancing plate, its its supporting 


rod, the steam chest cover, and the ad. je stuffing- 
ed in the nae cover and 


box, the bolts thread 
adjustable against the back of the plate, substantially 
3) The ab d valve, 


as set forth. (3) 
parallel with ita face’ 
flanges, 





of the valve having a plane back p 
a relief plate provided with depending side 





as NN DHS 


WAMU UY); 


balance In a agen pa in com’ 
ite an supporting rod, 8, 
of two members acting in com te “ 

Gems to resist pressure = steam upon the pla’ 

to relieve the weight‘of the plate when pr is shut 

off, substantially as set forth. 

valve, the steam pro 

or more check cok rales in combination with adjustabl 

screws 0, arranged and operated as set forth. 


365,996. Lamp, LZ. Henkle, Rochester, N.Y.—Filed 
December 9th, 1885. 
Claim.—({1) In a central draught lamp burner, and in 


combination with the central tube, a cone or thimble 
oe its sides perforated, ha 


out y: portions also 

Lp i seat the sides of the tube and 

ntain the cone in u ht tion. (2) The com- 

pr mee 4 a central draught p, the central tube 
whic! 


tha 
able cone or ically toe its sides - 
having an ou’ flange or rim lapted to 
seat on said bead po fh ony (3) The combination, in a 
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bead ate 7 wea peat 
forated, and 























The combination By GY oy the cen 
draught lamp, of @ cone or “nimble f formed in one 


= having an imperforate top and perforated sides 
twardly- adapted to seat 
against the cides of the tube; and a geojention or ont 


sides, AEE 
of an Argand lamp, substantially as set 
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366,028. Steam Vatve, C. F. Rigby, Foxbu’ ei 
oitiet Beat 24th, 16h . cn bein 
im, The combina two shells mae 
Darien ee aa = 
e Ox! po! th ° 
caved heads which are placed inside of so chelle, - 
stantially as shown. (2) The combination of the two 





pes 
366,044. Porato Dicorso Macutye, F. M. Thorn, 
wpe tanh ry Le yl 
Claim.—(1) In a pot e erein- 
me indicated, — combination, with in We poet 
heels, and pulle v8 arranged in rd 
endless chains, 


3 the la 
rods that foot jeened toward said su’ oo 
tially as pros and described, where’ e mingled 


soil and potatoes turned = to the rods or fingers are 
carried backward and and separa 

specified. (2) In combination with the endless chain 
and — of sifting rods or fingers, the combined 
shield and constructed substantially as do- 
scribed and adapted to prevent potato tops or other 


[366.04 4] 








materials from falling into the wheel spokes or other- 
_. clogging, and to remove the potatoes, soil, or 
rans arn. from the ses beam sete om or ae at any 
Geeired height from the 
combination of the endless 
sifting rods or fingers with the combined shield 
carrier, arranged as specified, and the double ‘h 
having its mould board curved spirally, substant' raed 
as shown fa gto described, whereby the soil and oe 
the plough are not = turned laterally 
upon the sifting rods or fingers, but also inverted, so 
that the centre of the row, which coniains most = the 
potatoes, is thrown toward the outside of the — 
of rods and next to the shield and carrier, leaving 
most of the soil nearer the inner or free ends of the 
sifting rods, so that it will be first pushed off by the 
carrier, as specified. 
366,184. Execrric Rocx-priui, L. J. Phelps, New 
York.—Filed December 31at, 1885. 
Cloim.—In a drill, the combination of a frame, a 
rotary electric motor mounted in the frame, seeshanian 


366,184) 





for adjusting or SE hig the motor iene to the 
frame, a drill stock, and a crank-and-pitman con- 
which the drill stock is connected with the 
spindle of the motor. 


366,254. Device ror Castino MetaL, R. A. Regeater, 
Baltimore, Md,—Filed November 19th, 1886. 
Claim.—{1) In a device for casting molten metal, ~ 
pe oe ~ maha Fas Le Prgrond 9, and mechanism 
said pots in unison, for the purpose Le 
evice for casting molten metal, the 


forthe (a Ina 
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combination of the pots 9, mechanism. to operate said 

me! in unison, and the frame 8, = the pn oy set 

— a device for casting molten metal, the 
of the pots 9, mechanism to operate the 

ts, the frame 8, and the mould 5, with its 

gos tempo gate will receive a stream 

he ty sar 19, A. which the pots 9 are 
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THE RIO TINTO MINES. 


Tne Rio Tinto, or Red River, from which the mines 
take their name, enters the sea on the south coast of 
Spain, between the mouths of the Guadalquivir and the 
Guadiana. The mines are near the source of the river, 
about fifty miles from the town of Huelva, and are con- 
nected with it by a 3ft. 6in, gauge railway. Huelva 
twenty years ago was scarcely more than a fishing village, 
but it is now one of the most important sea ports of 
Spain. It is situated between the rivers Tinto and Odiel, 
eight miles from the sea, and it is the terminus of the 
Seville and Huelva Railway, and also of the Zafra and 
Huelva line, which is nearly completed, and when finished 
will put Huelva into direct communication with Lisbon. 
The visitor who arrives by sea will disembark at the 
magnificent pier of the Rio Tinto Company in the river 
Odiel. A full description of this pier was given in a 
paper read by Mr. T. Gibson before the Institution of 
Civil Engineers—vol. liii., pase 130, After having in- 

ected the well-arranged foundry and repairing shops, 
through which we were conducted by the company’s resi- 
dent engineer, Mr, W. Langdon, M.LC.E., we continued 
our journey to the mines. The rails are Cammell steel, 
Vignoles section, 501b. to the yard, spiked direct on to 
the sleepers, as is the custom throughout Spain. The 
first part of the road presents no features of special 
interest; but as we approach the mines the scener 
becomes wilder—fields of corn give way to hil 
covered with gum-cystus, and we wind round them 
by sharp curves and up numerous inclines —some 
as ye as 1 in 40—crossing and re-crossing the 
river till we reach the new cementation works at Naya. 
Shortly afterwards wee ceases, and we enter Rio 
Tinto station. Here the scene baffles description. On 
the right rise clouds of smoke from heaps of mineral which 
is being slowly calcined; high above us, on the left, the 
slag from the blast furnaces pours its long, narrow 
streams of fire down a tip; thousands of children, both 
boys and girls, are carrying small wooden trays of mineral 
to fill wagons, and locomotives seem to be passing in all 
directions. Our carriage is here detached from the train, 
and another locomotive takes it up a steep incline to the 
town. The most important feature of Rio Tinto is the 
open-cast, of which a model was exhibited at the Inven- 
tions Exhibition in 1885. This vast chasm, about 600 
yards long by 300 yards wide at the top, and more than 
100 yards in depth, has all been excavated since the pre- 
sent company commenced its operations in 1874. The 
mines were previously worked by the Spanish Govern- 
ment, but not on a very large scale. It is laid out in 
steps, or benches, as they are termed, each one 10m. 
below the other. The lode narrows as it deepens, but 
the ore improves in quality. Borings with the diamond 
drill have been carried down to a depth of 240ft. below 
the — lowest workings without reaching the bottom 
of the lode. In fact, the company has ore in sight for 
upwards of 100 years at the present rate of output. 
From the open-cast the lode runs westward for several 
miles, but, of course, with varying width. Adjoining the 
open-cast is the Contramina, which is connected with it 
by tunnels at various levels, and some way beyond that 
is San Dionisio, To the north of the open-cast is a 
mountain of red porphyry and ironstone, and at the back 
of this are further deposits of copper ore known as the 
North Lode. 

At San Dionisio there are three shafts, viz., the Alicia, 
the San Dionisio main shaft, and the Alfonso, the latter 
being called after the late King Alfonso in honour of 
his visit to the mines in 1882. All these shafts have 
galleries at distances of 10 metres one below the other, 
the Alicia being already at the seventeenth level, or a 
depth of 558ft. The galleries are large and well venti- 
lated. Those of each shaft are gradually being connected. 
The boring is done partly by hand, but chiefly by means 
of rock drills. Of these two systems are used—McKean’s 
and McCulloch’s, otherwise known as the “Cornish rock 
drill.” In both the drill is driven by compressed air, and 
in both the same rotary and percussive movement is given 
to the drill which a miner would give when drilling by 
hand. The blasting is almost entirely done by dynamite, 
as the object being to get as much ore as possible 
in pieces of a convenient size for transport, the shatter- 
ing caused by this explosive is not a disadvantage. 
There are several tunnels connecting San Dionisio with 
the open-cast. The lowest one, at the tenth level, is 
continued to the main line railway station, joining 
another tunnel from the main lode, so that it is only 
below this level that the ore has to be raised by winding 
engines, 

The total quantity of ore extracted in 1886 from all 
the Rio Tinto mines was 1,378,381 tons, which gives an 
average of 4400 tons per working day. The quality of 
copper pyrites varies considerably; even in the same 
lode, and at distances of a few feet, the percentage of 
copper is very different. It may fall as low as $ per 
cent., and it may rise to 20 per cent. In some mines 
it is even richer, At Rio Tinto the average is rather 
over 3 per cent. Besides copper, the ore contains sul- 
phur and iron ; also traces of gold, silver, lead, arsenic, 
and other metals. 

There is hardly a mine of any importance in the south 
of mee which does not show traces of having been 
worked by the Romans, and Rio Tinto is no exception to 
this rule. Coins, water-jars, weights, tear-bottles, &c., 
have been found at various depths at different parts of 
the mine, and, what is perhaps even more curious and 
interesting, the remains of two Roman water-wheels were 
recently discovered in the North Lode. One of these 
about 13ft. diameter by 12in. wide, is in a very good 
state of preservation. It is of wood, with a bronze axle, 
and it isa remarkable fact that the mixture of metals in 
this axle was found on analysis to be almost exactly the 
same as that now used for underground work at Rio 
Tinto. The acid copper-liquor rapidly destroys all usual 
descriptions of bronze, brass, or gun-metal which come in 








contact with it; but a special mixture, containing an 
unusually large proportion of copper, is found to stand 
very well, The Romans had evidently discovered this 
fact, as their ordinary brasses for above-ground work 
contained about 10 per cent. less copper than that used 
for this special purpose. 

As we stated above, the percentage of copper in the 
Rio Tinto ores varies considerably. Roughly speaking, 
pref may be divided into three classes—poor, medium, 
and rich. Each of these classes is again sub-divided in 
the Rio Tinto classification, but these three divisions will 
suffice for the present article. The poor ore we may 
term that which contains less than 2 per cent. of copper, 
the medium between two and five, and the rich all above 
5 per cent. Of these only the medium quality is exported 
asore. From 300,000 to 400,000 tons of this are sent 
annually to Huelva, and thence shipped to Great Britain, 
France, Germany, and the United States. It may seem 
strange that with the large production of copper from the 
Lake Superior and other mines of North America, there 
should be a large and increasing demand for Rio Tinto 
ore in the United States. This, however, is because Rio 
Tinto ore, which usually contains about 50 per cent. of 
— is very suitable for the manufacture of sulphuric 
aci 

A good deal of the poorer ore a less than 
2 per cent. of copper is treated by what is called the wet 
or cementation process. In this process the ore is first 
usually piled in conical heaps, carefully constructed with 
stone flues passing through them. e heaps are then 
ignited with brushwood, and the heat drives off a large 
proportion of the sulphur, reducing the sulphide of copper 
to sulphate. After slowly smouldering for from nine to 
twelve months, the teleras, as these heaps are called in 
Andalusia, have burnt out. The calcined ore is then 
removed, shot into long narrow tanks, and washed for 
some days. The sulphate of copper contained in the liquor 
flowing from these tanks is conducted to other tanks 
containing pig iron, and the iron gradually precipitates 
the copper. e effluent liquor is strongly impregnated 
with iron, but contains only traces of copper. 

The precipitate at first resembles pure copper, which, in 
fact, it very nearly is; but after a few hours’ exposure to 
the air it oxidises and becomes black. When removed 
from the tanks it is passed through buddles, or jiggers, to 
free it from graphite, and from any iron that may have 
become ssinel ok it, and it is then dried in kilns, and 
packed in bags for shipment. 

The richer ores, viz., those containing more than 5 per 
cent. of copper, are destined for the blast furnaces. They 
are also calcined before they are sent to the furnaces, but 
much more rapidly than for the cementation process. At 
Rio Tinto there are twenty blast furnaces. Eight of 
these are of the ordinary pot type, modifications of which 
are found in all of the world. They are built from 
stone found on the spot, and held — with iron ties, 
so as to allow of partial repair without destroying the 
furnace. There is a separate chimney for each furnace, 
and the charge is tipped in from the back, through 
openings in the chimneys. The slag, which chiefly consists 
of oxide of iron and silica, is drawn off into conical cast 
iron vessels running on wheels, and is — over an 
incline. It forms excellent railway ballast, but has not 
yet been utilised for any other purpose. The matte, 
containing from 35 to 45 per cent. of copper, is run into 
cast iron moulds, and when cold is broken up and 
examined before being loaded up for shipment. The 
greater part of it is sent to the Rio Tinto Company’s 
smelting works at Cwmavon, in South Wales, where it is 
converted into marketable copper. 

The other twelve blast furnaces are more of the type of 
the German Pilz-ofen, but they present several new 
features. There are only two chimneys, one for each 
six furnaces, but there is a separate blowing engine for 
each furnace. No. 5 size of Roots’ blowers is u and a 
pressure of 1lb. per square inch, or even less, is found 
sufficient. These furnaces also differ from the others in 
having eight tuyeres, and water jackets; and in the matte, 
as it is formed, being run into a separate receptacle, 
instead of remaining at the bottom of the furnace. The 
quality of the matte is similar to that produced by the 
other furnaces. 

The total number of hands employed at Rio Tinto is 
about 10,000. Of these more than a hundred are English, 
mostly chiefs of departments, but also chemists, clerks, 
winders, underground timbermen, &c. The machinery is 
extensive, and in good condition. It consists of winding 
engines, air compressors for rock drills, pumps for drain- 
ing the mines, and for the supply of fresh water, pumps 
raising 3,000,000 gallons daily for the cementation pro- 
cess, the blowing engines for the blast furnaces to which 
we have alluded above, and a large quantity of mills, ore- 
crushing rolls, and other miscellaneous machines. There 
are sixty locomotives for the mines and works, besides 
another twenty for the main line between Rio Tinto and 
Huelva. The workshops, which employ over 1000 men, 
are well supplied with English drills, —— and slotting 
machines, 4 All work is done to — dimensions, 
the mince Sea fitters, carpenters, &c., use English 
rules, and understand inches and sixteenths far better 
than centimetres and millimetres. 

In conclusion, we wish to express thanks to the manager 
—Mr. James Osborne, M.I.C.E.—and to his staff, for the 
readiness with which they afforded us every information 
in their power. 





PRESTON DOCKS AND THE RIBBLE. 


THERE is, we regret to say, reason to believe that 
matters are going very unsatisfactorily with Preston 
Docks and the Ribble improvements. The workswere esti- 
mated to cost £600,000, and now it is said that they will 
cost double this amount. The difficulty lies not in 
making the docks, but in getting access to them from the 
sea, through a sand bank extending some five miles out. 
The cost of making a channel through this beach 
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cannot be estimated with any accuracy, and whether it 
can or cannot be kept open, no one can say. Thus, then, 
the docks are being made, while it is a matter of pure 
conjecture whether the ships for which they are intended 
can getinto them. Of course, with sufficient expenditure 
of money and power, a channel may be made and kept 
open, because engineers can do almost ne. But the 
people of Preston want to make a profit, not a loss, out of 
the docks, and it is clear that no profit can be made if 
the expenses incurred for construction and maintenance 
are to be very heavy. It is more than probable that more 
ey Se have to be raised, and we venture to suggest 
that before another sixpence is invested in the eo 
taking, some highly competent and independent authority 
be called in to report on the whole. 

It is not easy to say who first started it, and it would be 
worth while to ascertain whether the engineers have had 
extended experience in work of the kind. If they have, 
then their opinions must be valuable and the expenditure 
of additional capital on their advice may be quite — 
able. What is most needed at present ic a definite 
independent statement of facts, and such a statement 
ought to be forthcoming before another iarthing of 
capital is raised. It may be said that in writing as we 
do we are damaging the prospects of the undertaking. 
Nothing is further from our intention. The key of the 
whole position is the construction of a navigable channel 
from ies to the sea. As for the es of the 
Ribble itself, and the construction of the docks, these 
present few difficulties. The originators of the scheme 
should by this time be in a position to show what 
progress been made with the formation of the 
channel. It is absurd to say that this will cause no 
trouble worth mentioning. We repeat that it must 

resent great difficulties, and before the public invest 

farther sums, or Preston spends more amy | on the 
scheme, proper data should be supplied to show that 
the further expenditure is justifiable. To demand the 
production of such data is in no wise to damage the 
chances of the undertaking. When we hear that the 
estimate must be largely exceeded, we have a right on the 
part of the public to ask why? The construction of the 
channel being the weak part of the scheme, we are 
naturally led to suppose that the additional outlay is 
needed for it. But it is only too well known that the 
sums which may be expended dredging channels through 
sand and subsequently keeping them open, are 
limitless. Dredgers have now been at work some time ; 
what have they effected? What will happen to the 
channel when the winter gales set in? Is there any 
known instance where docks communicate with the sea 
through a sandbank left nearly dry at low-water and 
some Tee miles wide? 

In our impression for May 13th, 1887, will be found a 
sketch map showing the situation. A reference to this 
map will make what we have said clear. The figures 
show buoys on the existing channel, such as it is. 

There is some reason to believe that the whole scheme 
has been based on the circumstance that a deep water 
channel did years ago exist between Lytham and the sea. 
There is no such channel now, and the fact that it has 
been obliterated is a very ominous matter, and bodes no 
good for an artificial ¢c el. Once more we would 
urge on the good people of Preston the necessity for 
having a report from some highly competent and inde- 
pendent engineer before any large addition is made to 
the capital expenditure. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Belgium—Tradeof Antwerpin1886.—Businessin some branches 
has been more favourable than during the previous year. Prices 
in many instances have considerably revived, and navigation has 
been very active throughout the year. The imports embrace a 
variety of British goods, those in much demand being agricul- 
tural implements, cutlery, and hardware, which, as a rule, com- 
mand higher prices than the corresponding native products. 
British coal decreased by 9050 tons, or 7} per cent., the greater 
part of coal imported now coming from Germany. The Belgian 
portion of the enterprise, known as ‘ Canal de Ja Campine,” by 
means of which, when completed, communication with the 
Rhine district, comprising the important commercial centres of 
Frankport and Mayence, will be greatly facilitated, is terminated 
and in operation. The works necessary to complete the under- 
taking are being carried out in the Dutch and German territory 
between the Belgian frontier and the Rhine. 

Brazil—How to increase British trade—-Porto Alegre.—Stress 
has been iaid on the necessity of commercial travellers being 
sent abroad as an important means of extending trade, and as 
one reason why Germans have taken away a portion of the 
foreign trade from English houses, Travellers may be useful in 
backward places, such as parts of Eastern Europe, or in semi- 
barbarous localities, but in such a market as this I doubt 
if they are of any use. It is rare for a traveller from Germany 
to come here, whilst they are constantly arriving from England, 
yet the business of the place is principally in the hands of the 
Germans, though a great part, perhaps more than half, of the 
manufactured imported here is of British origin. The 
merchants and wholesale dealers who import direct from Europe 
are intelligent and practical enough to know where the most 
suitable articles can be got, and have their agents in Europe who 
go there for them irrespective of country. It has been stated 
that two-thirds of the South American trade is in the hands of 
the Germans, who can transfer their connection to Germany. I 
cannot agree with this, it is the goods that are wanted; if they 
could be got as well or better from Germany the trade would 
have long been transferred, for I know cases in which everything 
that can be done in the way of sending samples of British goods 
to Germany to be imitated is done. It is not so much British 
manufacturers that have been driven out of the field as that 
British merchants have had the foreign trade with their own 
country wrested from them. I will endeavour to give a reason 
for this which has hardly been touched upon, but which is 
very important and of considerable influence on the subject. 
Hardly any English house takes any trouble to provide itself 
with successors against the time when the founders or heads 
have to retire. The employés are looked upon as nothing more, 
partnerships are seldom given to them, nor held out as a reward 
for long and steady service. When the principals become more 
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or less independent of business, there is no one in the concern 
with sufficient interest to push it properly and compete with 
younger and more vigorous opponents, especially when these 
are foreigners. In this way houses are continually dying out, 
even when there are sons, for these generally er to remain 


in England. 
of English firms in securing successors to 
there can be no question as to the great advantage from a 
national point of view in the German system of keeping the 
business together. They take care to provide themselves with 
successors in their clerks, whom they make junior partners as 
the older ones retire, and so the continuity of the house is car- 
ried on with all the advan: of unbroken connection and ex- 
perience joined to new bl and ideas. The business is kept, 
if not in the same hands, in the same nationality. It is said 
that there is a difficulty on the part of English houses in finding 
suitable successors among their employés, for the British clerk 
is inferior to his German colleague in commercial education and 
qualifications, such as a knowledge of foreign languages, &c., and 
this is probably one of the reasons why the British merchan 
has to give way to his more linguistically gifted competitor. 
New houses of English nationality are being constantly esta- 
blished in different places, but even in this case new British 
firms are generally at a disadvantage compared with new Ger- 
man firms. A young German house can get far more assistance 
and facilities in the way of credit, &c., in Germany than a young 
English firm can get in England. There is more backing 7 had 
one’s countrymen and clannishness amongst the Germans 
amongst the English, and even in England more facilities are 
given, or are more readily given, to foreign than to English 
houses. As long as these matters remain as they are, there is 
nothing very surprising in English merchants being replaced by 
Germans, by which British manufacturers and trade generally 
must suffer in the long run. Amongst other suggestions made 
for the furtherance of British trade is one that show-rooms 
should be established in connection with all the principal Con- 
sulates. To have a complete range of samples of every manu- 
facturer’s goods in all branches of trade would require enormous 
premises and be impracticable, but the idea to some extent is 
good, and could, sies, be carried out in part with advan- 
. “Asa trading Consular officer I should be glad to take 
charge of and exhibit, by means of my own firm, any samples 
suitable to this market which manufacturers may wish to 
send.”? Workmen were brought from England for an earthen- 
ware factory here, but in many instances gave a great deal of 
trouble, which was one cause of the factory proving unsuccess- 
fuland having to stop. “In connection with this matter, I wish 
to say that the experience I have had of British workmen who 
come here is very unsatisfactory. They are generally given to 
drink, unsteady, exacting, overbearing, and a great contrast to 
foreigners. In the few undertakings here originally commenced 
under British auspices and with British workpeople, such as 
coal-mines, gasworks, &c., which are now in other hands, the 
British are generally got rid of and their places filled by Ger- 
mans, I tali and others, who are found more reliable and 
steady. British contractors prefer foreign to such British 
labourers as are to be met with here. The British steamers 
engaged in the coasting trade between here and Rio de Janeiro 
prefer a foreign to a British crew, the latter giving far more 
annoyance and trouble.” These remarks are ted by an 
experience extending over a considerable number of years, and 
it is a depressing and unpleasant fact to an Englishman to find 
his fellow-countrymen compare so unfavourably with other 
nationalities. 

Brazil—Rio Grande do Sul.—The Germans are continually 
making great efforts to completely control the trade of this dis- 
trict, with results not very gratifying to the well-wishers of 
British commerce. In the last six months of 1885, British im- 
ports exceeded those of Germany by 114 per cent., and at the 
end of 1886 the imports from the two countries were almost 
equal, and it is very probable that such British goods as hold 
their own are being gradually squeezed out. This is not to be 
wondered at, there being only three British importing houses in 
the town, and nearly all the remainder are controlled by Ger- 
mans, who live and thrive upon smaller profits, and there is 
always someone in the house being trained to carry it on when 
the principals retire, a good custom rarely observed by British 
houses abroad, and the absence of which may account for the 
decay of many old houses, and the brief efforts of the units into 
which they split up. In this province a very large proportion 
of the purchasing class is either of German descent or nation- 
ality, and purchases from their own countrymen rather than 
from the foreigner. The bulk of the British imports may there- 
fore be considered as goods which cannot yet be produced in and 
exported from Germany as cheaply as from England. The 
feeling widely prevails that what is of British manufacture 
is good, but the selling power primarily lies in cheapness ; and 
a familiarly-coloured box, a fraudulent trade-mark, or a well- 
known label, will generally induce the purchaser to believe that 
he is buying cheaper the article which previously answered his 
purpose. Through the knowledge gained by customers, com- 
plaints, experience, and reduced sales, one wholesale dealer has 
given up importing German goods, and again ordered largely 
from England. The question of supplying inferior goods to 
compete with German requires careful attention ; but the risk 
of making a present profit at the risk of a loss of reputation for 
good workmanship, which may easily affect more persons than 
the actual manufacturer, should never be lost sight of, especially 
as a revival of trade generally would probably first be felt by 
those who had consistently produced the best work. As regards 
improving British trade, it is difficult to suggest any means 
that have not been frequently pointed out. The British com- 
mercial traveller is conspicuous by his absence, and the expansive 
power of British trade is therefore still seriously crippled. 
Lately this Consulate has been deluged with circulars and letters 
from home manufacturers. The information asked for is given 
as far as is possible, but the mass of illustrated catalogues, price 
lists, printed matter, trade newspapers, &c., is not and cannot 
be put to proper use. It is useless to retain them in the Con- 
sulate, for they would never be seen by the proper persons. 
During the eleven years I have been in the service I have only 
once had a merchant apply to me for information concerning a 
branch of British trade. The papers are distributed among 
importers, but once out of the Consulate they remain where 
they are sent, for merchants abroad are no more inclined to 
further their competitors’ business than at home. It is also 
very difficult for a Consular officer to act fairly in such matters, 
for in bringing the manufacturer at home and the merchant 
abroad in direct communication, he is generally damaging the 
trade of a third person, who has hitherto acted as the middle- 
man through whom the purchases have been made. A distinction 
is thus created which may impair the Consul’s influence for good 
in other ways. Were there a local institution for the futherance 
and protection of British trade, all communications i 
private as distingui from general trade questions might with 





1 Mr, Ambrose Archer, Vice-Consul, Porto Alegre, Brazil, 


advantage to all parties be referred to it. A private firm with 
a small staff of good local travellers, who would undertake to 
keep a sample room and act as local agents fora number of 
different trades, would answer a useful and might be 
made remunerative, and such a firm would not be difficult to 
find. The facilities now within the reach of everybody for 
importing direct from any European port, instead of through 
ymin and London, has done much to decrease the business 
of the old commission importing houses, and have caused trade 
to settle down upon a broader and firmer basis of direct demand 
and supply. In this light the above suggestion may look like 
an attempt to bolster up a decaying trade and interfere with 
natural laws ; but the method is honest, which is more than can 
be said of all the influences adversely affecting British trade in 
Rio Grande. 

Chili — Study of market requirements. — Merchants here 
generally complain that English manufacturers do not study 
the changes in the requirements of the market in the same 
manner as their continental competitors ; and the consequence 
is, that whilst articles of regular consumption, which seldom 
change in character, are imported chiefly from England, articles 
which require manipulation to | mili ad an as good taste— 
and which constantly change in design or make, are imported 
from continental houses. As the market requires constant 
change in the character of its merchandise, it has given the con- 
tinental houses the opportunity of competing successfully with 


nee—Trade of La Rochelle in 1886.—The depression of 
trade in this district has greatly increased in 1886. Imports 
have decreased by 221,000 tons, or 47°5 per cent. under 1885; 
and exports by 18,000 tons, or over 78 percent. The trade with 
Great Britain has not only held its own, but shows an increase 
of exports both in value and volume; a fact worth noting, 
because hitherto that trade has shared in the fluctuations of 
trade generally. British shipping has increased by 5000 tons, 
or over 15 per cent. This increase is not exceptional, and indi- 
cates that the carrying trade is falling more and more into 
English hands. French vessels are unable to go on working at 
present rates of freight, and merchants here who have hitherto 
employed French ships in the foreign trade are substituting 
English vessels for hen, being unwilling to pay the dearer 
rates which their own countrymen must charge if they are to go 
on working at all. If our merchant navy is able to hold on 
while those of other countries are giving up, in spite of the 
great advantages they have over us in freedom from restrictions 
as to lading, lower wages to seamen, and shipping bounties— 
which handicap us so unfavourably—our position must be a very 
strong one, and will become more so in the future when this 
depression shall pass by, because these disadvantages are com- 
pelling our shipowners to adopt every appliance and means for 
working economically, while foreigners are depending upon 
bounties and protection, which has not done much for them 
so far, and must in the end leave them more helpless 
than they were before. The works at the new port of 
La Pallice have made considerable progress, upwards of 
£80,000 having been spent on it during the past year. It is 
expected to be complete in 1889, and being easier of 
access at all tides, will entirely supersede the present port. 
Since I called attention to the necessity of employing 
commercial travellers if English houses wish to do business in 
France, I have received letters from manufacturers, who send 
prices and samples of their goods, and beg me to bring them 
under the notice of buyers. I have much pleasure in doing so, 
but can only repeat it is useless here, as no one cares to look at 
patterns unless there is some one on the spot to sell the goods 
to him. They will not be at the trouble of procuring them 
from England, and the choice is between sending out agents 
who can speak to the customers, or not doing any business at 
all. As to having museums of samples attached to the Con- 
sulates, they would not be any use unless the Consular officer 
were to take orders for and sell the goods, For other reasons 
diso the scheme would be very objectionable. There is a great 
amount of suffering from depression of trade at present in 
France, which has led to a strong feeling against the importation 
and importers of foreign goods, even when French traders. Con- 
suls, by mixing themselves with the sale of foreign goods, would 
incur an amount of ill-will that would impair their power of 
making themselves useful in other ways. ny tradesmen sell 
foreign goods quietly, without saying where they come from, 


long as they do not make themselves obnoxious. They ought 
to have the opportunity of buying their goods without calling 


will be best attained by following the usual mode of doing busi- 
ness in this country—sending round private agents who under- 
stand the business, and avoiding the appearance of official inter- 
ference as much as ible. 

France—Trade of Nantes in 1886.—Nantes, from its position 
on the Loire, its industries, manufactures, and port, is one of the 
most important commercial towns of France. I cannot report 
any marked improvement in the general state of commercial 
affairs during 1886. British shipping decreased twelve in num- 
ber and 5043 in tonnage. Little inducement is offered to vessels 
to call at this port, the larger vessels going to St. Nazaire, which 
is increasing in importance. Some think that the lateral ship 
canal between these ports now constructing will not be profitable. 

Chamber of Commerce is of opinion that when completed 
the canal will vastly increase the importance of Nantes as a port. 
in imports there is a slight decrease, principally in coal, 
machinery, and metals. Exports are slightly increased in cast 
iron, hardware, machinery, and rails. The depression of trade 
and the reduction of the import duty in saplonioasal implements 


industry, the local workshops being unable to compete with 
British and German manufacturers. No noticeable recovery has 


great activity, owing to large orders for public works. The 
most practical way of giving an impetus to British trade abroad 
is the employment of commercial travellers. A competent man 
speaking well the language of the country in which he is called 
upon to act might represent several firms in different branches 
of British industry. An earlier report states that there is a 
field here open to English manufacturers if they make their 
goods more generally known, and, above all, dispose of them 
direct to the purchaser, without passing through the houses of 
the Paris middle-man.* The absence of travellers here may be 
due to the disinclination of our manufacturers to open numerous 
small accounts, owing to the difficulty in recovering cheques, 
and so they prefer to deal with wholesale houses of responsi- 
bility. 








AT a special meeting of the Manchester Chamber of 
Commerce on Tuesday, it was unanimously resolved to have a Lan- 
cashire annexe in the Melbourne Exhibition next year. 








2 For kind of goods see EnGinger 4th March, 1886, p. 170. 
5 For full details see Trade Reports, Part V., 1886, p. 638-9, 


and will continue to do so if they can make money by it, so | A’ 


attention that they are doing so, or trouble to themselves ; this | December 


for the relief of the farming classes have greatly affected this _ 


taken place in the metal trade, which in former years showed | December 


PETROLEUM FUEL. 


Mr. F. V. Unquuart, whose system for burning petroleum is 
almost universally adopted by the railways in Russia using 
that kind of fuel, and who is most probably the most com. 
petent authority on the subject, has recently published the 
results of working with coal and petroleum residuum on the 
Grazi-Tsaritsin Railway, where petroleum residuum has been 
the sole fuel used since Ist October, 1884, The comparison 
is accurate, complete, and comprehensive, and is the result of 
a year's use of each article. The comparison of the results 
appeared in our “Abstracts of Consular and Diplomatic 
Reports,” on page 168. The details are as follows :— 


GRIAZI-TSARITSIN RAILWAY. . 
iture of Coal in 1882 and Petroleum Residuum in 1885, 
inclusive of Kindling Wood, on two Types of Engines, 

EIGHT-WHEELED ENGINES. 











































































































With Coal in 1882. 
2 Average 
8 gs g H consumption 
rf ts é 2 of fuel and 
Month. 3 5 3 He 8% cost per mile, 
“468 5 ? plaice 
8 Coals. | Cost. 
miles, miles, miles. Ibs. 
January . 83°82 41,296 7,008 1,294,696 98°83 | 14°76 
February . 84°21 87,444 5,770 1,082,924 86°91 | 12°66 
March.. . 83°41 20,881 1,956 682,410 87°44 | 12°99 
od es 83°14 24,298 8,329 850,147 73°01 | 10°60 
. aD 41°24 81,145 4,757 1,170,956 70°62 | 10°36 
June .. 40°53 87,520 4,907 1,821,885 78°04 | 10°73 
July .. 43°64 29,749 5,802 1,045,201 71°74) 10°55 
August 89°99 88,751 6,028 1,808,734 71°28 | 10°01 
tem ber 89°54 586 9,298 1,866,171 76°26 | 10°75 
October 85°13 71,041 11,891 2,081,474 77°06 | 11°04 
November 36°56 466 12,648 2,114,172 92°54) 13°49 
December 84°00 52,768 7,166 1,416,010 99°82 | 14°42 
Total and 
average 87°51 | 511,935 80,555 | 16,184,780 81°43 | 11°50 
for year 
With Petroleum Residuum in 1885, 
Average con- 
Se g axe $ 8, H |sumption of fuel 
#2 2 g see) BS land cost permile, 
Month. z 3 a | 3 : Bes ——a 
5 2 BE B% | Petro- 
<5 < | 2 leum re-| Cost, 
5 siduum. 
miles. miles, miles. Ibs, d, 
January ..| 87°72 83,686 16,066 | 2,549,230 48°30 | 6°71 
February ..| 87°15 55,222 10,449 1,663,818 49°98 | 5°36 
March.. ..| 80°95 88,742 8,247 1,405,162 52°79 | 8°82 
oa oo oof GD 60,477 9,809 2,079,544 42°68 | 6°95 
mw .. lo COR 87,805 18,489 3,033,003 41°00 | 6°82 
June .. ..| 41°68 75,175 11,029 2,673,988 41°84) 5°47 
July .. ..| 88°80 901 8,160 2,120,526 88°19 | 5°46 
August ..| 40°82 74,272 10,796 2,560,084 41°50 | 6°02 
teniber..| 39°76 415 18,241 2,654,637 41°22 | 5°88 
ber ..| 87°61 | 101,253 5,468 8,226,698 47°74) 677 
November . 86°24 346 6,434 2,888,761 42°95 | 7°48 
ber ..| 84°85 | 63,468 9,482 | 1,881,186 | 54°19] 8-60 
Total and 
average 88°08 | 868,712 | 187,670 | 28,565,555 45°83 | 6°50 
for year | 
SIX-WHEELED ENGINES. 
With Coal in 1882. 
2 | Av 
|e. 8 \s® 3 H consumption 
BS | gers $n8 Bes | of fuel and 
Month. Fa 3 ae 5 | 2 cost per mile. 
<ag| BSE E E E y 
u§ al | | Coals. | Cost, 
miles. miles, miles. | Ibs. d, 
January . 21°82 78,244 86,032 897,826 | 62°60 | 9°35 
February . 27°47 43,160 23,008 560,152 | 55°15 | 9°90 
March.. ..| 26°52 27,742 15,337 $29,249 | 52°7 7°66 
_ oe 28°59 57,514 22,497 1,004,129 | 53°84) 7°78 
OF <0 31°90 111,181 40,974 2,241,278 56°58 | 8°08 
June .. 80°74 147,720 48,638 8,048,884 | 57°46 | 8°46 
July .. 28°39 145,282 51,826 2,652,482 | 48°69 | 7°13 
ugust 27°04 152,659 52,697 2,708,475 | 49°88 | 6°92 
September..| 28°93 | 148,000} 50,112 | 2,693, 65°49 | 7°71 
«-| 28°80 163,442 53,837 8,101,778 | 62°29 8°26 
November ..; 21°60 159,669 43,640 2,508,388 | 63°88 9°15 
™ --| 20°04 112,118 081 1,517,773 | 68°87 9°72 
Total and j 
average 26°32 | 1,841,681 | 474,679 | 28,258,148 57°25 | 7°80 
for year | | 
With Petroleum Residuum in 1885, 
° | Average con- 
8 3 £5 g 8 5 sumption of fuel 
5 Ps Sbs BS and cost permile. 
Month. z is #2 az a 
<84 z leum re-| Cost. 
| 3 /°C8 ‘siduum, 
miles. | miles, miles. Ibs. a 
January ..| 22°14) 114,192 | 46,052 | 1,509,005 | 84°48] 4°77 
February . 22°01 89,648 87,513 1,148,056 84°09 | 4°84 
March.. ..| 22°58 | 88,950} 88,721 | 1,097,442 | 28°98 | 4°82 
April +» «| 25°88 | 141,584 | 46,654 | 2,854,348 | 81°73] 5°16 
Wives 28°49 | 179,872 | 65,985 | 8,246,003 | 20°88] 4°59 
June .. 28°35 | 144,669 | + 55,847 | 2,583,104 | 29°93 | 4°28 
July .. 24°77 | 181,841 | 48,001 | 2,064,742 | 97°57 | 8°71 
ugust 28°27 | 128,559 | 46,677 | 2,815,544 | 28°75 | 4°17 
tem ber 81°89 130,846 46,088 2, 087 82°07 | 4°55 
28°04 125,523 88,266 | 2,448,912 85°55 | 5°09 
November ..| 21°41 | 119,788 | 86,258 | 2,451,578 | 85°74 | 5°21 
22°15 861 | 84,171 | 1,287,808 | 88°18 | 5°74 
Total and 
average 25°45 | 1,487,383 | 534,788 | 25,159,709 82°28 | 4°50 
for year 
A New TransvaaL Inpustry.—A Transvaal paper calls atten- 


tion to a new industry which is being started in the eee and 
which may possibly be the beginning of an outburst of manufacj 
turing enterprise there, consequent on the impulse given to the 
country by the gold discoveries. Some years ago a concession for 
the establishment of a tannery was obtained, and was subsequently 
| er mereo to a company started EY oe pital ot #50 000 
ther Preparation Com —wi' es ca o! A 
guilders, which may be rm to 500,000 guilders, Some eight 
months ago the company sent out an expert to look into the state 
of affairs, and the t has been that steps have been taken to 





establish a factory. ‘This building is now completed. ‘‘It is 
unn to point out,” says Transvaal authority, ‘‘the 
prezor cree fhe 7 aan iw: ent, as everybody knows how 
many hides are annually exported from the Transvaal and how 
much leather is again imported. Until now South African hides 
have obtained low on the European for the reason 
that they have not properly prepared,” 
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THE HERRESHOFF YACHT 





THE STEAM YACHT NOW THEN. 


WE are enabled, by the courtesy of the Herreshoff Company, of 
Bristol, R.1., to lay before our readers an engraving and dimensions 
of the steam yacht Now Then, which vessel, considering her 
displacerent, is the fastest vessel in the world. No yacht, torpedo 
boat, or other steam craft of 81ft. on the water line and 10ft. beam, 
has ever achieved the same rate of speed. Recent torpedo boats 
abroad have run more knots on the measured mile and made a 
higher rate of speed for short distances, but these boats are 150ft. 
long with corresponding displacements and capacity to carry power 
to drive them. 

The dimensions are as follows:—Hull, over all, 86ft.; water 
line, 8lft.; beam, 10ft.; draft, 38in.; displacement, 19 tons 
net. Engines, triple expansion condensing type, with cylinders 
7hin., 12in., ‘ad 1%in., by 104in. 
stroke; diameter of screw, 36in. ; 
Herreshoff safety boiler, 5ft. by 
6ft.; the working pressure is 
250 Ib. ee square inch, There is \ 
a peculiarity in the construction 
of the after body and stern of 






of Works 


the hull, by which ‘‘squatting” rv; 
at high speed is prevented, but | i 
we are without any advices con- | 
cerning it. Regarding the name 3 


of this vessel, it is asserted that 
it originated with the owner, 
Norman L. Munro, of this city, 
who, upon seeing her completed, 
exclaimed : “Now then — we 
shall do something!” As to her 
speed, the mean of six runs over 
the measured mile was 232 
miles; with the tide in her 
favour the vessel has made 239 
miles per hour ; velocity of tide 
not stated. — The Mechanical 
Engineer. 
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THE ACTON SEW 
WORKS. 

On Thursday, the 25th ult., 
Mr. W. Roebuck, C.E., chairman 
of the Acton Local Board, per- 
formed the opening ceremony 
of the Acton new sewerage a 
and sewage disposal works, il 
which have been designed to ! 
provide the parish of Acton ‘ 
with a complete system inde- 
pendent of the metropolis. The 
area of the parish comprisesa high 
and low-level district, situated 
respectively north and south of 
the Uxbridge-road, the works 
for purifying the sewage being 
situated in the lowest part of 
the parish. The sewage from 
the high-level district runs 
into the works through an 
egg-shaped sewer 3ft. by 2ft.; 
and that from the low-level 
through a circular sewer 
2ft. 6in. diameter. The sewage 
is then pumped up by two 35-horse power engines into a 
channel leading to the tanks, where itis mixed with chemicals 
and then run into the tanks to allow all solid matter to settle. 
The purification is effected by a combined process of precipitation 
and filtration, a special feature being the absence of lime in the 
ingredients used fur this purpose. The material used for pre- 
pr rer is the magnetic ferrous carbon and compound sewage 
salts supplied by the International Sewage Purification Company. 
After precipitation in the tanks, the surface liquid is drawn off 
and passed through a filter bed composed of layers of sand and 
granulated magnetic spongy carbon, and the purified effluent 
from this discharged by an outfall sewer into the river 
Thames, . 

The sediment or sludge left at the bottom of the precipitation 
tanks is next run into a well at the back of the press-room, from 
which it is pumped up as required by a pair of 8in. by 12in. 
plunger pumps driven, with other machinery, by a 10-horse 
power steam engine. The sludge is then: orced by a horizontal 


hydraulic pumping engine of the duplex type, having two steam 
cylinders and four pump plungers into one or other of a pair of 
Drake-Muirhead patent filter presses. This engine has specially 
designed valves, by means of which it is enabled to pump the 








sludge directly, i.c., without the intervention of compressed air, 


thus considerably reducing the working expenses, The sludge 
is thus forced into the filter-press, the principal novelty in which 
is the entire absence of the cloths or canvas bags ordinarily used 
in machines of this class, the frequent renewal of which forms 
such a large item in the working expenses. As it would be 
difficult to make the construction of this very ingenious and 
economical press clear without the aid of drawings, we must 
postpone the description of it toa future occasion. 
time we may say that each press, which is of very massive con- 
struction, consists of thirty chambers or cells of 36in. internal 
diameter, in which the sludge is pressed into hard compact slabs 
or cakes of 1gin. thickness. Each press is able to turn outa 
charge weighing from 164 cwt. to 174 cwt. in from thirty to 
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GROUND PLAN OF ACTON SEWERAGE WCRKS. 


forty minutes, after which the solid cake is dropped into a truck 


and conveyed into the adjoining room to be dried and ground | rest the glass roofs of the central nave. 
| braced by a system of seven purlins, page 234, five of which 


for manure. 
The whole of the machinery and other appliances for dealing 
with the sludge, including pumping, pressing, and grinding, &c., 


| was designed and constructed by Messrs. Drake and Muirhead, 





Maidstone, who had previously carried out a somewhat similar 
installation at the latter town with such very satisfactory results 


that the Acton Local Board, after making a searching inquiry | angle irons. 
| composed of lattice N-girders, angle irons, and iron bands. 


and visiting Chiswick, Leyton, Brentford, &c., where other 


systems are in use, unanimously decided to adopt Messrs. Drake | 


and Muirhead’s plan, it being considered the best both as regards 
superiority of design and in economy of working. 

The works as now constructed are capable of treating the 
sewage of a population of 20,000 persons, but the permanent 
machinery is of sufficient power to deal with a much larger 
population. They have been carried out under the direction of 
the Local Board by Mr. C. Nicholson Lailey, the Board’s engineer, 
and have necessitated an expenditure of about £70,000. 

After the opening ceremony had been performed and the 
machinery started by the chairman turning on the steam, about 
250 ladies and gentlemen were entertained at luncheon in a 


In the mean- | 





“NOW THEN.” 








large marquee erected on the grounds, which, by the way, are 
tastefully laid out with flower beds, shrubs, &c. 

In the sketch plan of the works the buildings marked by 
figures are as follows:—1, entrance lodge; 2, engine and sewage 
pumps; 3, boilers; 4, coals; 5, chemical mixers; 6, sludge 
presses; 7, sludge cake grinders; 8, manure store; 9, sludge 
tank ; 10, stores; 11, settling tanks; 12, 13, 14, for sewage; 15, 
filter bed; 16, water tank; 17, well. 








THE INTERNATIONAL EXHIBITION OF PARIS 
OF 1889. 


Tue Beaux Arts and Arts Libéraux Courts, which have on 
one side the Rapp and Desaix Galleries, are surrounded on the 
other three by the lateral gal- 

leries. These galleries are con- 

ye structed of a succession of prin- 
cipals of 14°55 m. span. The 
several principals are identical ; 


< 
? 
<4 


Bp neclion, they are composed very simply 
y of two main rafters and a round 
» iron tie-rod supported in “the 
3 middle by a suspension rod. 


> Each rafter is formed of a lattice 
», girder. The two girders are 


a united at their summit by a 
Aa solid iron plate 9 mm. thick ; 
| they rest at one part on the 


50 m. principal, with the help of 
brackets and angle irons, and at 
another on the facade pillars of 
0°110 m. by 0110 m., the upper 
part only of which appears in 
our engraving. The divers 
principals, being 9°05 m. apart, 
and the 50m. principals being 
separated by 18°10 m., it results 
that between two great princi- 
pals there is a principal of 
14°55 m. for the lateral galleries. 
In front these intermediate 
principals are sustained by the 
same pillars of 0°110 m. by 
0°110 m., the lower part resting 
on especial pillars 0°60 m. 
by 0°80 m., which rise to 
below the gutter purlin of 
the central nave. The dis- 
tance of 9°05 m. between the 
principals is not regular; it is 
not more than 6°75 m. for the 
Le two bays next to the Rapp and 

Wy. Seine galleries. The galleries, 
which border the sides of the 
rectangle formed by the great 
nave, are composed of principals 
9°20 m. apart. These principals, 
which are at right angles to the 
great principals, reston the lower 
side on especial pillars. We will 
speak later of the glazed gables, 
and meanwhile give details of 
those pillars which support, 
besides the principals, a great girder 50 m. in length, on which 
The principals are 
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support the skylight. The uprights of this skylight are formed 
of two U-irons fixed on to the upper limb of the purlin. These 
U-irons have a space of 6 mm., into which the rib of a simple 
T-iron is inserted, 60 by 60 by 60. It is on this horizontal 
T-iron that the iron window frames are fixed by means of two 
The purlins, where the strain is not great, are 


These purlins are connected with the principals by means 
of a gusset of 6mm. iron plate fixed to the principal Ly 


| two angle irons noms =. We give also the details of the 


horizontal and vertical tie rods. The horizontal tie rod is 
fitted as shown with stirrups and tension screws at the 
ends. The vertical tie rod is connected with the principal 
very simply by means of a flat band of iron bent to the desired 


| angle. These flat bands nip the upper part of the tie rod, which 


is flattened at this peint ; the three pieces are united by a bolt 
and constitute a very solid fastening. Below, the vertical tie 
rod : ustains the horizontal rod by mens of a simple strap. 
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HANGLETON BRIDGE, BRIGHTON AND DYKE RAILWAY. 
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BRIGHTON AND DYKE RAILWAY. 


| the London, Brighton, and South Coast Railway that the Dyke 
—— Railway should have all the help they could give it. We may also 

Tus little railway, which was opened on September Ist, and | add here that the construction of the line was found tobe so satis- 
about which we are not surprised so much has been written in | factory,that Major-General Hutchison, the Government Inspector 
the various commercial, social, and financial papers, is one | of the Board of Trade, passed it at the first inspection. We cannot 
possessing considerable interest, not only for the public in | conclude this notice without mentioning that Mr. Jackson has 
general but also to engineers in particular. Everyone who has shown great perseverance and courage in battling against all 
visited Brighton will have heard of the Devil’s Dyke, which is difficulties, engineering and financial, in carrying out this under- 
so well known on account of the quaint legends and historical taking; and it must be a source of gratification to all parties 
facts connected with it, but for the information of those | concerned to see it brought to such a satisfactory stage. The 
of our readers who have not visited the spot we may mention directors and shareholders also are to be congratulated on the 
that the “ Dyke” lies about five and a-half milés to the north- | result of the first week’s traffic, for we learn that in spite of the 
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Bessemer, and other prominent members of the Institute. The 
Mayor, on behalf of himself and the Corporation, welcomed the 
Institute to Manchester; and the Bishop, in a few choice 
sentences, did the same on behalf of the ecclesiastical portion of 
the city. Mr. Alderman Thompson, one of the council of 
Owen's College. spoke on behalf of that body, and referred to 
the splendid bequest of £105,000 which had been made to them 
by the late Mr. Beyer. Principal Greenwood followed with some 
appropriate observations on the dependence of pure and applied 
science one on the other; and lastly Mr. L. Platt, Chairman of 
the Local Committee, invited the iron and steel-making mem- 
bers to pervade the works and mills in the district, and observe 








west of Brighton, at an elevation of 700ft. above the level of the | 
sea, and from the summit the most beautiful panoramic | 
view can be obtained of the surrounding country. We have 
therefore much pleasure in bringing this unique 
little railway under the notice of our readers. 

Although the line is not quite four miles in length, 
yet it has a vertical rise of 415ft. The Ordnance 
reduced level of the rails at the commencement of 
the line’s junction with the London, Brighton, and 
South Coast Railway is 86°05ft., and at the termina- 
tion at the Dyke station is 501°05ft. The railway 
commences by a junction with the Brighton and 
Portsmouth branch of the London, Brighton, and 
South Coast Railway at a point about half a mile 
west of West Brighton station, thence by a serpen- 
tine course skirts the escarpments of the hills, which 
are almost entirely of a rock chalk formation, and 
terminates within a few hundred yards of the hotel 
on the summit of the Dyke. This site for the ter- 
minal station was specially selected so that the 
beauty and romance of such a spot might not be 
destroyed, and we must congratulate Mr. Blaber, 
A.M.LC.E., the company’s engineer, on his happy 
selection. 

The chalk in many of the cuttings at the end of 
the line was of a very hard nature and required blast- 
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unsatisfactory condition of the weather, great numbers of the various uses to which those materials were there put. The 
mgers have already travelled over the line; in fact, on President, in thanking the local authorities for their cordial 
Sunday, September 4th, the crowd was so great that the issue welcome, enlarged on the topics raised by some of the previous 
z speakers, giving it as his opinion that future pro- 
e gress in the applied sciences must increasingly depend 
vif on the study of the pure sciences. Certain formal 
J business was next disposed of, and then the Presi- 
dent presented the Bessemer medal for the year to 
Mr. James Riley, of Glasgow, as a recognition of 
valuable assistance rendered by him in the develop- 
ment of the open hearth process. Mr. Riley briefly 
responded, 
40 The President then read his opening address. In 
it he said that whereas formerly 200 tons of pig iron 
were considered a good week’s work for a blast fur- 
nace, now 700 tons to 1000 tons were often obtained, 
and in America even 2000 tons had been reached. 
He next entered into a disquisition on the composi- 
tion of molten steel in the ingot, stating the specific 
gravity and the specific heat of the various metals and 
metalloids with which it is usually found associated. 
He contended that dissociation takes place more or 
less during cooling, the carbon being subsequently 
found more at the top than at the bottom, and more 
in the centre than at the surface. The proper way to 
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ing. It is found that this chalk stands, in the cut- 
tings, much better vertically than if sloped, as no 
water can permeate into the crevices and cause ex- 
pansion by frost; of course where the chalk is at all 
rotten or mixed with soil, slopes have been made 
varying from half to one to one and a-half to one. 
Both banks and cuttings are 18ft. wide at formation 
level, the slopes, as mentioned before, in the cuttings 
varying according to the nature of the material through 
which the line passes; but all the slopes of the em- 
bankments are one and a-half to one. Between the 
first 36 chains and 70 chains of the mileage there 
is a long shallow cutting of an extraordinary 
geological formation, containing clay, peat and fine 
sand in various situations, and also flints, which 
have the appearance of being broken by a hammer, 
but which, we can only conclude, have been rendered 
brittle by oxide of iron. At present there is only a 
single line, though the over bridges have been built 
to allow ofa double line. The construction of the per- 
manent way is similar to that of the London, Brighton, 
and South Coast Railway, viz., 84 1b. steel rails being laid with | 
40 Ib. chairs and spikes and trenails on rectangular transverse 

sleepers, creosoted, the bolts used in fastening the fish plates 

being Messrs. Bayliss, Jones, and Bayliss’s new patent “ Eureka” 

lock nuts and bolts. The rvad has been well ballasted with 

chalk, covered with a top ballast of gravel. 

We must refer briefly to a fine-looking brick arch bridge 
beneath the railway at Hangleton, the bank here being nearly 
40.t. in height (see engraving). This bridge has been built nearly 
two years,and although this high bank has been tipped against and 
over it, there has never been the remotest sign of a settlement , 
in the arch; this, we understand, is due to the fact that the 
contractor, Mr. Henry Jackson, personally took the greatest 
care that the bridge should be properly backed and carefully 
covered. 

We give a plan and section of the line, which will show its 
circuitous route and the nature of its gradients better than we 
can describe them. At the opening ceremony of the line, Mr. | 
Banister, engineer-in-chief of the London, Brighton, and South | 
Coast Railway, congratulated Mr. Jackson on the substantial 
nature of the works, and promised on behalf of the directors of 
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deal with this evil tendency is, he considers, that so 
long advocated and practised by Sir Joseph Whit- 
worth, viz., to forge into shape the cooling ingot by 
powerful hydraulic presses, and so anticipate or 
prevent contraction and dissociation. In the French 
ordnance works the difficulty is recognised and dealt 

. a ee with by the wasteful process of cutting off a head 
dog of 28 per cent. from the top of the ingot and boring 

4%0 out 4 per cent. from the interior, and at Woolwich 
“§ a similar custom prevails, 

The President then digressed into the region of 
political economy, condemning unsparingly the Free 
Trade policy which permitted Belgium and other 
ovte countries to compete in rolled joists for British 


cts consumption. The policy he advocated was, as 
DEVILS Lo 


nearly as could be gathered, in accordance with the 
BRIGHTON AND DYKE RAILWAY—PLAN AND SECTION. 
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programme of the Fair-Traders. He concluded 
his address with some observations on the pollu- 
tion of the atmosphere in large towns with smoke, 
most of which comes, he thinks, from domestic fires ; 
and on the fouling of rivers by drainage. The 
address was attentively listened to and frequently 
of tickets had to be temporarily suspended. This promises well applauded. The reading of papers followed by Mr. Thos, Ash- 
for the fine weather, and dividends should rule high. bury and Sir I. L. Bell. 

In conclusion, besides the gentlemen above mentioned, we | 
must specially add the names of Mr. G. W. Willcocks, M. Inst. | 
C.E., of Westminster, who acted as engineer for Mr. Jackson, | 
and set out all the works ; Mr. Pollard, who represented Mr. | 
Blaber on the works ; and Mr. Funnell, Mr. Jackson’s agent. 
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An Eyormovs Pumptnc Piant.—The Lawrence Machine Com- 

| pany, Lawrence, Mass., have just been awarded the contract for 

| one of the largest pumping plants ever planned in America. The 

lant is for the city of ouee P.Q., and ee = — 

; ) 7 ik ‘ TTR | fugal pumps, each with a discharging opening of 24in. diameter, 

THE IRON AND sT EEL INSTITUTE AT | and conte of handling 18,000 gallons of water per minute, and 

MANCHESTER. | four similar pumps of 15in. discharge opening, and a capacity of 

THE autumn meeting of the Iron and Steel Institute | 7000 gallons per minute. Thus the four ay B50 ¢ have a com- 
’ 


commenced on Wednesday last in the buildings of Owen's | ecw 10 660 000 gave, tebe alow ad A ar yeh 
College, Manchester, under favourable auspices. The day was | Sein eaten : aad the four isin. have 6 combined capacity of 28,000 


fine and dry, though without sunshine; and no less than 500 | — A alions per hour, These pum 
members were oy attendance. At ten o'clock Mr. Daniel | pape cb ce Rag ag ad Bemaiteen of Perel ry 
Adamson, the President, took the chair in the chemical theatre, are designed to pump the sewage of the a over the walls and 
recently the scene of the labours of Sir Henry € dykes now in process of erection, to protect the lower portions of 
was supported by the Mayor, the Bishop of Manchester, Principal | the city from the annual inundation caused by the floods and ice 
Greenwood, Sir Lowthian Bell, Sir James Kitson, Sir Henry gorges of the St. Lawrence River. 
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RAILWAY MATTERS, 


Tux Peoria and Pekin Union Railroad runs from Peoria 
to Pekin, a distance of fourteen miles. That is the main line. 
Being a belt road, caring for cars of several roads running into 
Peoria, and transferring the cars from one road to another, it has 
many miles of side tracks—over 100. This accounts for the road 
having more miles of side track than it has in its main line. 


Two successive Conferences have taken place at Domo 
Dossola and Lausanne between the delegates of the Swiss cantons 
and those of Italy to examine the tracings of the project of a 
tunnel through the Simplon. Italy would agree to it providing 
that the entry to the southern portion of the tunnel be situated on 
Italian territory, which is generally admitted. It is ay 
that the French Government will not participate financially in the 
enterprise. 


Partour cars are being built by the Wason Manu- 
facturing Company for the State Railroad of Chili. The ex- 
terior of the cars is painted cream colour, with designs in gilt 
and colours, high odoutien and polish being appreciated in 
South America. The interior is finished in mahogany, and the 
designs for the carving and the silken hangings were made 
expressly for this order. The windows are 4ft. wide, and as every- 
body smokes, a match case is placed between each pair of windows. 
The cars cost 12,000 dols, each, 


Tue Baltimore and Ohio Road is to build a transfer 
elevator on a new plan, to be located in its South Chicago yards. 
It will be 20ft. wide, 40ft. high, and 100ft. long. By means of 
shovels operated by a 50-horse power engine, the grain is to be 
unloaded from a car on one track and elevated into hopper scales, 
where it is weighed and immediately run by self-loading spouts 
into a car on the other track, It is expected that eight men—fore- 
man, engineer, weighmaster, and five labourers—can transfer and 
weigh 100 cars in ten hours, It is estimated that the cost of 
transfer will be only about 18c, per car. 


In the last sixteen years the railroads of the United 
States have increased in mileage yearly at the following rates :— 


Miles. Miles, Miles. 
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This statement covers main track only, second or other additional 
tracks and sidings not being counted. 


Dr. W. H. Saunpers, a physician appointed to make 
examinations of locomotive engineers and other railroad employés 
under the new State Jaw, which went into effect August Ist, 
abandoned his work. He was arrested on a writ of mandamus, 
which requires him to complete his tests as to colour blindness, 
His reason for abandoning the work is said to be trouble with rail- 
road men, who dislike the new law. All railroad men who operate 
in Alabama are incensed, and call it an outrageous law, many 
refusing to submit to examination. More than 20,000 are affected 
by the law, and it is estimated that 3000 will be forced to give up 
their places, 


Ix the United States it has been proposed to heat 
street cars by raising the temperature of wires by an electrical 
current. Baron Gostkowski, General Manager of Austrian Rail- 
ways, has calculated the power necessary to heat a railway car in 
this way, and his results for an ordinary German car holding forty 
two persons show that 20-H.P. are necessary to heat it, while it 
requires only 8-H.P. to haul it at the rate of twenty-two miles per 
hour. Proceeding in the same way with an ordinary street railway 
car seating twenty persons, we find that to keep the temperature 
of the interior of the car 30 deg. Fah. above that of the exterior 
requires an expenditure of about 3-H.P. So heating street railway 
cars in this way is rather visionary. 


Tue Montreal Star says editorially about Russia’s 
trans-Siberian line :—This line will shorten the time occupied in 
travelling to Japan from Western Europe to about eighteen days, 
and will open up to trade a part of Siberia said to be fertile, but 
previously unsettled. It will in many respects be an undertaking 
similar to the Canadian Pacific. The principal difference will be 
that the work will be a purely Government one, The Russian 
‘Government appears in earnest about this undertaking, and some 
English journals are urging the British Government to discuss some 
scheme for a short route to the Pacific through India and Burmah. 
The advantages of the Euphrates Valley route are being discussed, 
and the Government urged to employ speedily its own means for 
effecting analogous abridgments of time and space, 


In driving a tram-car by storage batteries, it has been 
found that seventy to Lo cells are needed, weighing 41 Ib. per 
cell, when in running order, Assuming the weight of the loaded 
car to be 15001b., a battery of seventy cells would be about 20 per 
cent. or one of eighty cells about 25 per cent. of the entire weight 
of the car loaded; and this, it must be borne in mind, does not 
include the motor and driving machinery, which would add any- 
where from one-third to 50 per cent. to the weight of the 14 ton 
batteries. A seventy cell battery on ordinary traffic, or eighty cell 
battery on very hard traffic, is capable of running continuously 
43 hours, but it is found advisable to change the batteries about 
once in three hours. As one set of cells is being charged when 
another is being discharged, two sets of cells are required. It need 
not take more than three minutes to make a change of batteries. 
‘The loss of power in standing is practically nothing. 


A CORRESPONDENT of the American Railroad Gazette, 
speaking of old injectors, which will not work because they have 
become worn, says: ‘‘In looking the matter up, I found that the 
injector would admit of the steam ram being turned on pretty 
nearly full before it would fly off. This led me to believe that the 
steam ram, the thread on it, and other parts had become so worn 
that there was too much steam and water admitted for the over- 
flow, and consequently, when it got up to a certain pressure, the 
overflow not being sufficiently large, a reaction must take place. 
With this idea in view I took one of our injectors that would 
not work with over 601b, steam pressure under any circum- 
stances, and took the overflow out and increased it from in. to 
fin., and started the injector to work at 125 1b. pressure. We 

ave continued to do the same with the other old injectors that 
would not work, and it overcomes the difficulty in each case 
where the injector fails to go to work with a high pressure.” 


Mr. B. C. Favurot, president of the Lima Street Rail- 
way Motor and Power Company, writes to General Stiles, of 
the Van Depoele Company as follows :—‘‘My contract with 
the Van Depoele people was that they were to guarantee the power 
—sixteen hours being a day’s work, and the cars running eighty 
miles per day, and carrying forty passengers each trip—should not 
cost over 2dols, per car per day, and that I was to have a trial of 
six months before final settlement was made or required. I have 
operated these cars about forty days, and have so thoroughly 
satisfied myself of the worth of the system that I have settled and 
paid the company in‘full. I find from actual trial, with new track 
and cars and everything close and tight, making the cars require 
more power than they do to-day, and very much more than they 
will three months hence, that the actual figures for cost for power 
alone shows less than 1 dol. per day per car for a run of seventecn 
hours, and does not exceed Pools per car for the entire expense. 
T have no hesitation in saying to the public that it isa grand suc- 
cess, and that too much cannot be said in its favour. Anyone 
doubting the truthfulness of this report will do well to visit Lima, 
and investigate for themselves,” 





NOTES AND MEMORANDA, 


To restore faded ink on parchment, &c., the Bodleian 
Library, at Oxford, has long employed hydrosulphide of ammonia, 
a solution of which is spread in a thin layer over the writing, by 
means of a camel's hair pencil. 


A remepy for burns, proposed by M. Dubois (Jour. de 
Med. de Nantes), consists in allowing the contents of a syphon of 
seltzer water to flow slowly over the affected parts. It quiets the 
pain almost instantly, and the writer believes it hastens the final 
cure. He ascribes the good effects to the carbonic acid gas and to 
the local lowering of the temperature. 

To make ice at home, says La Science en Famille, “take 
a cylindrica] earthen vessel and pour 34 oz. of cial sulphuric 
acid, and 1$0z. of water into it, and then add loz, of powdered 
sulphate of soda. In the centre of this mixture place a smaller 
vessel containing the water to be frozen ; then cover the vessel, and, 
if possible, revolve the whole with a gentle motion. In a few 
minutes, the water in the small vessel will be converted into ice. 
The same mixture can be used a second or third time for making a 
block of ice. The operation should, if possible, be performed ina 
cool place, in a cellar, for example. 


Tue Journal des Applications Electriques says that eleven 
different colours may be communicated to well cleaned copper, and 
eight to nickel-plated objects, by means of the following bath :— 
Acetate of lead, 300 grains ; hyposulphite of soda, 600 grains ; water, 
l quart. After the salts are dissolved, the solution is heated to 
ebullition, and the metal is afterward immersed therein. At first, 
a gray colour is obtained, and this, on the immersions being 
continued, passes to violet, and successively to maroon, red, &c., 
and finally to blue, which is the last colour. As the substances that 
enter into the composition of the solution cost very little, the process 
is acheap one. It is especially applicable in the manufacture of 
buttons, 


Pesier’s natrometer was first introduced in 1846 for the 
valuation of potash in the residues obtained from the calcination of 
beetroot molasses, and it was soon abandoned for the better method 
of determining potash by platinum chloride. Herr E. Pfeiffer 
(Chem. Zeit.) states that in the hands of a careful analyst, the 
natrometer gives with little trouble results well agreeing with those 
obtained by the platinum method. The apparatus consists of a 
hydrometer, the scale of which is based on the fact that the density 
of a potassium sulphate solution increases proportionately with the 
amount of solid matter in solution. If the solution contains sodium 
sulphate, the density rises iderably, pot sulphate being 
more soluble in the presence of sodium sulphate. 


THE current number of L’Astronomie contains a descrip- 
tion of a new observatory belonging to M. Camille Flammarion, 








MISCELLANEA. 


Messrs. Haywarp TyLER AND Co.’s only office for 
steam pumps will in future be at 84 and 85, Whitecross-street, E.C’. 


ExecrricaL machinery will be the chief feature in the 
next fair of the American Institute, in New York City. The 
penaipet manufacturers of electrical appliances in the States 

ve promised to take almost half of the space in the Third Avenue 
building. No prizes will be offered. 


Messrs. Ruston, Proctor and Co. have obtained this 
month the following first prizes for the best portable engine and 
thrashing machine at the recent competitive trials of the principal 
English and foreign makers held at the following towns, viz. :— 
Charkow, Russia, gold medal; Viborg, Finland, silver medal; and 
Toulouse, France, gold medal. 


Tue completion of the Russian ironclad Tchesmé is 
likely to be delayed, owing to the recent rapid silting at the 
entrance of the dry dock at Sebastopol. The shoal at the mouth 
is so large that extensive dredging will be required to fit it for the 
reception of large vessels. A commission has been sent from St. 
Petersburg to inquire into the matter. 


Two sister turret ships are about to be laid down in 
Cronstadt for the Black Sea. Their displacement will be 8000 tons. 
For protection of the centre of the ship and machinery steel armour 
20in. thick will be used, decreasing to 10in. towards the extremities. 
The breastwork and turret armour will be 16in. They will be armed 
with two -12in. guns in each turret, and will carry in addition four 
9in. guns, eight Gatlings, and a torpedo apparatus. 


Tue water supply of Bradford is causing considerable 
anxiety to the inhabitants, and it has been found necessary to pre- 
pare a scheme for an additional supply. Three sites for a new 
reservoir have been suggested, one of which, in the Masham dis- 
trict, commends itself to the townspeople. ‘The cost will be about 
a million and a-quarter sterling. The Town Council on Tuesday 
on parliamentary proceedings in favour of the Masham 
scheme. 


UNLEss a minimum sum of £10,000 is guaranteed by the 
15th proximo there is but little probability of further arrangements 
being made for holding the proposed industrial exhibition in North 
Staffordshire. Should the finance committee be successful in 
securing this guarantee, it is probable that the exhibition will be 
held on land at Fenton Manor, adjoining the North Staffordshire 
Railway. The cost of this land will be £1700. The Earl of Gran- 
be has signified his willingness to become president of the exhi- 

ition. 


Ir is stated that the company which has. secured the 





which has just been completed. An admirer of M. F| ion had 
presented him some five years ago with a little chateau and park 
situated on the road from Paris to Fontainebleau of historic name 
and interest. The house, which was built in 1730, possessed walls 
so thick and solid as to serve as a perfectly stable base for the 
equatorial and dome with which M. Flammarion has surmounted it. 
The dome is 5 m. in interior diameter, and covers an equatorial by 
Bardou of 0°24 m. aperture and 3°75 m. focal length, with clockwork 
by Bréguet, furnished with a Villarceau governor. Two smaller 
telescopes—one by Secretan of 108 mm. aperture, the other by 
Foucault of 160 mm., stand on the adjoining terrace. The observa- 
tory, the co-ordinates of which are East longitude from Paris 
Oh. Om. 8s., N. latitude 48° 41’ 36”, commands an uninterrupted hori- 
zon, and an atmosphere noticeably purer than that of Paris. 


Ivy the manufacture of glucose with nitric acid, the 
originators of this process, A. Seyberlich and A. Trampedach, use 
nitric acid for the saccharitication of starchy or amylaceous matter. 
To eliminate, then, the nitric acid from the solution of glucose thus 
obtained, water saturated with sulphurous acid is added in such 
quantity that the syrup smells of this gas. The mixture, heated 
rapidly, brings about the decomposition of the nitric acid. At the 
expense of the oxygen contained in this acid, the sulphurous acid is 
rapidly converted into sulphuric acid, and nitric oxide is evolved. 
The reaction is so perfect that no trace of nitric acid can be found 
with Schinbein’s reagent. On heating to boiling, the excess of 
sulphurous acid is expelled from the saccharine solution. This last 
operation must be conducted rapidly, and with an abundant supply 
of steam, so that the saccharine solution shall not remain lony in 
contact with the sulphuric acid formed, as otherwise the sugar 
would be liable todecomposition. The solution of glucose obtained 
is neutralised with carbonate of lime, and made alkaline with alka- 
line carbonates, evaporated and crystallised. 


Tue Division of Mining Statistics and Technology, 
under the direction of the United States Geological Survey, has 
issued a return showing the production of coal throughout the 
States in the year 1886. The total production of all kinds of coal, 
exclusive of that consumed at the mines and known as colliery 
consumption, was 107,682,209 short tons, valued at 147,112,755 dols. 
at the mines. This may be divided into Pennsylvania anthracite, 
36,696,475 short tons, valued at 71,558,126 dols.; all other ecals, 
including bituminous, brown coal, lignite, and small lots of anthra- 
cite produced in Arkansas and Colorado, 70,985,734 short tons, 
valued at 75,554,629 dols. The colliery consumption at the 
different mines varied from nothing to 8 per cent. of the total pro- 
duct, being greatest at special Pennsylvania anthracite mines, and 
lowest at the bituminous mines, where the bed is nearly horizontal 
and where no steam power or ventilating furnaces are employed. 
Including colliery consumption, the total production of all coal in 
the United States was 112,743,403 short tons, valued as follows :— 
Anthracite, 76,119,120 dols.; bituminous, 78,481,056 dols.—total 
value 154,600,176 dols. The total production shows a net gain of 
1,783,881 short tons compared with 1885, but a loss in spot value 
of 4,419,420 dols. Pennsylvania raises more than half of the whole 
coal product, but Illinois and Ohio are advancing, the former pro- 
ducing in 1886, 9,246,435 tons; the latter, 8,435,211 tons. Iowa 
and West Virginia come next, with a production respectively of 
about 4,000,000 tons per annum. 7 


Dr. CHoquet, in a work recently published in Paris, 
gives the following figures as to the theatres burnt since 1750; the 
average of theatres burned is forty-eight per annum :—The most 
calamitous of these disasters was that at Cape d’Istria, in 1794, 
when 1090 persons were killed; that in St. Petersburg in 1836, 
which resulted in the loss of 800 lives; the fire in Canton in 1845, 
which had 1670 victims; that of Brooklyn in 1876, with 283 
victims; that of Shanghai in 1871, with 120 victims; that of 
Tientsin in 1872, with 600 victims; and lastly, that of Vienna, 
which had 450 victims. February 5th, 1876—Robinson’s Opera 
House, Cincinnati; false alarm of fire; 11 killed and 30 injured. 
April 25, 1876—Theatre des Arts, Rouen; 8 killed and 12 injured. 
October 30th, 1876—Chinese Theatre, San Francisco; 19 killed, 
others injured—small fire. November 13th, 1876—Circus Theatre, 
Madrid; 2 killed. December 5th, 1876—Mrs. Conway’s Theatre, 
Brooklyn, U.S.A.; 283 known to have perished. October 11th, 
1878—Colosseum, Liverpool; 37 killed and several injured; false 
alarm. January Ist, 1881—Cronstadt Theatre; 8 burned. March 
23rd, 1881—Opera House, Nice; about 150 supposed to have 

rished. December 8th, 1881—Ring Theatre, Vienna; about 794 
ives lost. January 7th, 1883—Butf Theatre, Moscow; about 300 
lives lost. June 24th, 1883—Temporary Theatre, Dervio, Italy; 
about 50 lives lost. August 20th, 1883—Theatre Govi Sumuki, 
Japan; 75 killed, over 100 seriously hurt. November Ist, 1884— 
Star Theatre, Glasgow; faise alarm of fire; 14 killed, others in- 
ured. July 28th, 1886—Tinnivelly, India; about 100 natives 

illed. January 18th, 1887—Hebrew Dramatic Club, London; 
false alarm of fire; 17 persons crushed to death. 25th May, 1887 
-—Paris Opera Comique, in which 200 lives were lost. 








co ion from the Nicaraguan Government for the construction 
of the Nicaragua Canal intends to put in the field ten parties of 
engineers by December lst. Mr. Menocal is reported to have said 
that the preparatory work done would probably take one or two 
years, and that after that is done the canal can be completed within 
six years, at a cost of from 60 to 75 million dollars. It is the 
intention to make the canal 120ft. wide on the bottom, with not 
less than 28ft. of water. 


A MEETING of the North Staffordshire Mining Institute 
was held at Stoke-on-Trent, on Monday, Mr. James Lucas presiding. 
In a discussion on papers which had been read by him, Mr. A. R. 
Sawyer, Government inspector, said that the water cartridge was 
perfectly safe if properly used. Its safety, however, depended 
upon the manner in which it was manipulated and used, and one 
of the staunchest advocates of the water cartridge had written that 
nothing but practical experience and careful attention could make 
any water cartridge safe. 


Bips for three overhead travelling cranes were opened 
at the U.S. Navy Department on September 10th. The Secretary 
of the Navy has directed that 75,000 dols. be expended for the 

urchase of tools and plant for the New York Navy Yard, and a 
ike sum for the purchase of tools and plant for the Norfolk Navy 
Yard. This action is taken under the Act for the increase of the 
Navy, passed at the first session of the 49th Congress, which pro- 
vided for the expenditure of 150,000 dols., under the direction of the 
Secretary of the Navy, for improving the plant of such Navy-yards 
as he might select. 


New Orteays has commenced the erection of a new 
tower system which is to conduct all telegraph, telephone, and 
electric light wires high above the roofs of the houses. As the soil 
is such as to forbid the underground system, water being found 3ft. 
below the surface almost everywhere, this aérial system is to be 
thoroughly tested. The plan includes an iron tower, or braced and 
guyed — planted at each street corner and about 150ft. 
high. From the tops of these towers will extend two steel cables 
Sin. diameter, and just below these two or three other cables lin. 
diameter. Between these sets of cables will be fastened upright 
cross-arms of wood and iron, and on these the wires will be strung. 
A stand-pipe with nozzles at intervals will run up each tower for 
the use of the tire department. 


As anticipated, the proposal of the Bolton employers to 
submit the wages question in the engineering trades of that town to 
open arbitration has met with only an indifferent reception on the 
part of the men on strike. It is true that the proposal has been 
accepted conditionally by a majority of votes at a meeting of the 
men called to consider the matter. But a large number of the 
men left the meeting before the vote was taken, and those who 
voted for its acceptance represent only a small minority of the men 
on strike. It is very questionable whether the proposal will come 
to anything after all, as there will almost certainly be conditions 
on either side to be settled before arbitration can be entered upon, 
which neither the men on their side nor the employers on the other 
will agree to accept, and it seems more than probable the proposal 
in its present form will fall through. 


Tue experiment of the New York Board of Health, 
this week, in ridding the streets from the foul smells emanating 
from upturned and gas-permeated earth, is interesting to other 
sections. Gas-makers claim that there is a loss of about 20 per 
cent. due to leakage at the joints in the distribution system. This 
escaping gas is confined below the surface in great part by the close 
modern street pavement and thoroughly saturates the soil. Exca- 
vating in this material of course releases this foul-smelling com- 

und, and while it is claimed that this gas is not absolutely 
injurious to health, opinions differ on this head and complaints are 
frequent. The Health Department now neutralises this bad smell 
in the dirt by a solution of bromine scattered over the piles with 
sprinkling cans. The effect. is almost instantaneous, and in the 
worst cases a double dose wholly removed the offensive smell. 


Tue plough manufacturers of the West, embracing 
nearly all the principal plough manufacturers of the country, have 
held a meeting at the Grand Pacific Hotel, Chicago, at which they 
succeeded in effecting an organisation to be known as the Western 
Plough Manufacturers’ Association. Mr. H. T. Noble, of Dixon, 
Ill., was elected president, and A. R. Bryant, of Moline, Ill., was 
chosen secretary. It is reported that a scale of prices was agreed 
upon, and each member required to give bond to keep to the fixed 
rate, the bond having a sliding scale penalty which increases with 
the fall of prices. A commissioner will be appointed to see that 

rices are maintained at the rates agreed upon by the association. 

t is stated that one large Western plough manufacturer refused 
to join the association and be held by its regulations, but bis action 
is interpreted to mean a lack of faith in the success of the project 
aad not hostility to the purpose sought to be accurp'ished. 
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EDISON’S 


THE PYROMAGNETIC DYNAMO.! 
By Tuomas A, FDISON. 


THE production of electricity direztly from coal is a problem 
which has occupied the closest attention of the ablest inventors for 
many years. Could the enormous energy latent in cual be made to 
appear as electric energy by means of a simple transforming appa- 
ratus which accomplishes its results with reasonable economy, it 
will be conceded probably that the mechanical methods of the 
entire world would be revolutionised thereby, and that another of 
those grand steps of progress would be taken of which the nine- 
teenth century so justly boasts. 

The simple production of a potential difference by means of heat 
is as old as Seebeck and Melloni. The science of thermo-electricity 
thus originated has been developed by Becquerel, by Peltier, by 
Thomson, and by Tait, and the thermo-batteries of Clamond and 
of Noe have found many important practical uses. The results 
already attained in these generators have stimulated research 
marvellously, and many investigators have believed that in this 
direction lay the philosopher's stone. Our fellow member, Moses 
G. Farmer, worked long and assiduously in this field, producing, it 
is believed, the most satisfactory results as regards economy which 
have ever been obtained. But even these results were not very 
encouraging. He never succeeded in converting one per cent. of 
the energy of the coal into electric energy. Quite recently, Lord 
Rayleigh has discussed, with his well-known ability, the law of 
efficiency of the thermo battery from the standpoint of the second 
law of t ally resin and he concludes that for a copper-iron 
couple, working between the extreme limits of temperature possible 
for these metals, a conversion of not more than one three-hundredth 

rt of the coal energy can be hoped for. While therefore asa 

eat engine the thermo cell appears to follow precisely the law of 
Carnot, and hence may have a theoretical maximum efficiency 
equal to that of the reversible engine of this eminent philosopher, 
yet in practice its efficiency falls very far below this theoretical 
maximum. 

It therefore follows that if the result hoped for is to be attained 
at all, it must obviously be looked for in some other direction than 
in that of the thermo cell. In considering the matter, another line 
of investigation suggested itself to me, the results of which I have 
the honour now to submit to my fellow members of the — 
section. It has long been known that the magnetism of the mag- 
netic metals, and especially of iron, cobalt, and nickel, is markedly 
affected by heat. According to Becquerel, nickel loses its power of 
being magnetised at 400 deg., iron at a cherry red heat, and cobalt 
at a white heat. Since, whenever a magnetic field varies in 
strength in the vicinity of a conductor a current is generated in 
that conductor, it occurred to me that by placing an iron core in a 
magnetic circuit and by varying the magnetisability of that core, 
by varying its temperature, it would be possible to generate a 
current in a coil of wire surrounding thiscore. This idea consti- 
tutes the essential feature of the new generator, which therefore I 
have called a pyromagnetic generator of electricity. 

The principle of utilising the variation of magnetisability by heat 
as the basis of electric machines, though clearly applicable to 
generators, was first applied to the construction of a simple form 
of heat engine, which q have called a pyromagnetic motor. A 
description of this motor will help us to understand the generator 
sabsequently constructed. 

Suppose a permanent magnet, having a bundle of small tubes 
made of thin iron placed between its poles, and capable of rota- 
tion about an axis perpendicular to the plane of the magnet, after 
the fashion of an armature. Suppose, further, that by suitable 
means, such as a blast or a draught, hot air can be made to pass 
through these tubes so as to raise them to redness. Suppose that 
by a flat screen symmetrically placed across the face of this 
bundle of tubes, and covering one-half of them, access of the 
heated air to the tubes beneath it is prevented. Then it follows that 
if this screen be so adjusted that its ends are equidistant from the 
two legs of the magnet, the bundle of tubes will not rotate about the 
axis, since the cooler and magnetic portions of the tube bundle—i.e., 


1 Abstract of Fs and read before the American Association for the 
Advancement of Science, New York, August, 1887, 














| those beneath the screen—will be equidistant from the poles, and will 
be equally attracted on the two sides. But if the screen be turned 
about the axis of rotation so that one of its ends is nearer one of 
the poles and the other nearer the other, then rotation of the 
bundle will ensue, since the portion under the screen, which is 
cooler and therefore magnetisable, is continually more strongly 
attracted than the other and heated porticn. This device acts, 
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DETAIL OF FIG. 3. 


therefore, as a pyromagnetic motor, the heat now passing through 
the tubes in such a way as to produce a dissymetry in the lines of 
force of the iron field, the rotation being due to the effort to make 
these symmetrical. The guard plate in this case has an action 
analogous to that of the commutator in an ordinary armature. 
The first experimental motor constructed on this principle was 
heated by means of two small Bunsen burners, arranged with an 
air blast, and it developed about 700 foot-pounds per minute. A 
second and larger motor is now about finished, which will weigh 
about 1500 lb., and is expected to develope about 3-horse power. 
In both these machines electro-magnets are used in place of 

rmanent magnets, the current to energise them being derived 
rom an external source, Ip the latter machine, the gir for the 
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combustion is first forced through the tubes to aid in cooling them, 
and then goes into the furnace at a high temperature. 

The earliest experiments in the direction of the pyromagnetic 
production of electricity were made with a very simple apparatus, 
consisting of a charged electro-magnet, having a tube of thin iron 
passing through its cores near their outer ends, a coil of wire being 
wound round this tube, and including an ordinary sounder delicately 
adjusted, in its circuit. The tube beneath the coil was covered 
with asbestos paper. After heating the tube to redness by a gas 
blast directed into it at one end, a jet of cold air was suddenly 
substituted for the flame: the sounder at once closed, showing 
that the change in the magnetisabi'ity of the iron had varied the 
distribution of the lines of force within the coil, and thus had pro- 
duced a current of electricity in this closed circuit. 

The construction of a machine of sufficient size to demonstrate the 
feasibility of producing continuous currents on the large scale in this 
way was at once begun, and has only just been completed. The new 
machine, Figs. 3, 4, and 5, consists of eight distinct elements, each 
the equivalent of the device already mentioned, consisting of the two 
legs of an electro-magnet somewhat far apart—l2in. actually— 
having at one end the ordinary yoke, and at the other a roll of 
corrugated sheet iron, 0°005in. thick, called an interstitial arma- 
ture, this armature having a coil of wire wound upon it, and 
separated from direct contact by means of asbestos paper. The 
eight elements are arranged radially about a common centre, and 
are equidistant, the eight interstitial armatures passing, in fact, 
through the iron discs which constitute the common pole 
pieces of all the electro-magnets. The coils wound upon 
the interstitial armatures are connected directly in series, the 
whole forming a closed circuit. Through the centre of these 
discs a vertical hollow shaft passes, carrying at its lower end a semi- 
circular plate of fire-clay called a guard plate, which, when the 
shaft is turned, revolves close to the lower ends of the sheet iron 
armatures, and screens off half of them from the access of heat 
from below. The shaft carries a cylinder of insulating material, 
having metallic contact pieces let into it on opposite sides, the line 
joining them being parallel to the straight edge of the guard plate. 
Upon this cylinder eight springs press, Fig. 4, each of these springs 
being connected to the wire of the closed circuit above mentioned 
midway between the coils. The length of the metallic segment is so 
proportioned that the following spring touches it just as the pre- 
ceding one leaves it. The springs themselves are so adjusted that 
each of them comes into contact with its metallic segment just as 
the preceding coil of the pair to which it is connected is uncovered 
by the rotation of the guard plate. Upon the same shaft, and 
above the cylinder just mentioned, a pair of metallic rings are 


| placed, insulated from the shaft, to each of which one of the 


metallic segments is connected. Brushes pressing upon these rings 
take off the current produced by the generator. 
The entire machine now described is placed upon the top of any 


| suitable furnace fed by a blast, so that the products of combustion 
| ar2 forced up through those interstitial armatures which are not 


covered by the guard plate, and raise them to a high temperature. 
The field magnets when charged magnetise of course only those 


| interstitial armatures which are cold, z.¢., those beneath the guard 


plate. On rotating this plate the interstitial armatures are 
successively uncovered on the one side and covered on the other ; 
so that continually during the motion four of the eight armatures 
are losing heat and the other four are gaining heat. But those 
which are losing heat are gaining magnetism, and vice versa. Hence, 
while currents are generated in all the armature coils, since in 
all the magnetism is varying, the current in the coils beneath 
the guard plate will be in one direction, while that in the 
coil exposed to the fire will be in the other. Moreover, when- 
ever an armature passes out from under the guard plate, its 
condition at once changes; from losing heat and gaining magnet- 
ism, it begins to gain heat and lose magnetism. Hence, at this 
instant the current in the coil is reversed; and consequently the 
line connecting this coil with the one opposite to it constitutes the 
neutral line or line of commutation, precisely as in the ordinary 
dynamo. Indeed, the action of the interstitial armature coils of 
the pyromagnetic dynamo resembles strongly that of the ordinary 
armature coils of the Gramme ring, not only in the manner of connect> 
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ing them together, but also in their functions; the change of direc- 
tion in the current as the magnetism of the field changes sign, in the 
latter case corresponding closely to the change of current in the 
former case, due to the direction of the temperature change. But it 
will be observed that while in the Gramme ring the loops between 
the armature coils are connected to commutator segments equal in 
number to that of the coils, upon which commutator two brushes 
press, in the pyromagnetic dynamo the loops between the armature 
coils are connected to an equal number of brushes (in this case 
eight), while the commutator segments are only two in number. 
So that the functions of the commutator and the brushes in this 
generator are in a certain sense reversed as compared with the 
ordinary dynamo. 

The potential difference developed by this dynamo will obviously 
depend (1) upon the number of turns of wire on the armature coils, 
(2) upon the temperature difference in working, (3) upon the rate 
of temperature variation, and (4) upon the proximity of the 
maximum point of effect. No advantage will be gained, of course, 
by raising the temperature of the interstitial armature above the 
point at which its magnetisability is practically zero, nor will it be 
advantageous, on the other hand, to cool it below the point where 
its magnetism is practically a maximum. The points of tempe- 
rature, therefore, between which, for any given magnetic metal, 
it is most desirable to work, can be easily determined by an 
inspection of the curve showing the relations between heat and 
magnetism for this particular metal. Thus the points of tempe- | 
rature at which the magnetisability is practically zero, as above 
stated, are a white heat for cobalt, a bright red for iron, and | 
400 deg. for nickel. On the other hand, while at ordinary tem- | 
peratures iron has a maximum intensity of magnetisation repre- 
sented by 1390, its intensity at 220 deg. is 1360, and hence no com- 
mercial advantage is gained by cooling the iron below this tem- | 
perature. Nickel, however, whose maximum of intensity of | 
magnetisation at ordinary temperatures is 800, has an intensity of | 
only 380 at 220deg. Hence, while this metal requires a lower 
maximum temperature, it also requires a lower minimum one, but 
it may be worked with much less heat. The rate of the tempera- 
ture variation is determined by the rapidity with which the guard 
plate revolves, and this in its turn is dependent upon the rapidit 
with which the interstitial armature can be coded and heated. 
That it may take up and lose heat readily, the sheet iron of which 
it is made is very thin—only 0-005in. thick, even when its dura- 
bility is increased by enamelling or nickeling—it is corrugated 
and rolled up so as to expose a large surface—about 60 square feet 
for the eight armatures—and hot and cold air are alternately forced 
through the armature. Experiments already made show that the 
guard plate can probably be made to revolve 120 times a minute. 
Since the potential difference is proportional to number of lines of 
force cut per second, it is evident that by doubling the speed of 
rotation twice as many lines of force would flow across the gene- 
rating coils per second, and the output of energy would be quad- 
rupled. Exactly what thickness of metal is the most suitable for 
the purpose, what the relative volume occupied by metal and by 
air space in the intestitial armature should be, what is the best 
diameter for the armature, or even the best metal, what the best 
limits of temperature, and what the best speed of rotation to pro- | 
duce the maximum potential difference—all these are questions | 


{ 





which must be decided by experiments made upon the generator 
itself. 

The results thus far obtained with the machines illustrated 
by Figs. 1, 2, 3, 4, and 5, lead to the conclusion that the 
economy of production of electric energy from fuel by the pyro- 
magnetic dynamo will be at least equai to and probably greater 
than that of any of the methods in present use. But the actual 
output of the dynamo will be less than that of an ordinary dynamo 
of the same weight. To furnish thirty 16-candle lights in a 
dwelling house would probably require a pyromagnetic generator 
weighing two or three tons. Since, however, the new dynamo will 
not interfere with using the excess of energy of the coal for warm- 
ing the house itself, and since there is no attendance required to 
keep it running, there would seem to be already a large field of 
usefulness for it. Moreover, by using the regenerative principle 
in connection with it, great improvement may be made in its 
capacity, and its practical utility may very probably equal the 
interesting scientific principles which it embodies. 








TENDERS. 


LYMINGTON SEWERAGE. 


List of tenders for Lymington sewerage; Mr. James Lemon, 
M. Inst. C.E., engineer:— 





. he. & 
T Neave, Leytonstone .. .. .. .. .. of +. 16,565 0 0 
Te ss) sek ah gh tek «0 4p on os MO aT 
Whettam, Weymouth .. .. .. .. «. «. «- 18,850 0 0 
Sanders, Southampton .. .. .. .. .. «. «. 13,346 0 0 
Edwards, Southborne-on-Sea.. .. .. .. .. «. 13,334 0 0 
Neave and Son, Paddington .. eth he om 00 
Gambon, Ge Gs ss as <n . 13,175 0 0 
Perkins, L in, s . 00 
Hanison, Brighton . .. P 0 0 
Adams, Kingsland-road .. i 00 
Frere and Co., London Js . 00 
Meader, Cowes .. .. .. He 50 0 0 
Kingswell, Isle of Wight.. o» Bas 00 
Hill and Co., Plymouth .. a {i 9.9 a 4 
T. P. Hall, Southsea (accepted) “Angas 6 6° 

. 11,490 0 0 

W. H. Dearle, Chichester .. .. .. «. .. «4 42°38 0 OF 


* Amended tenders to postpone the commencement of the outfall works 
until March, 1888. 








A Mica Mine.—A mica mining ew with the stock owned 
largely in Fall River and in New ford, Mass., has recently 
been organised for the purpose of mining mica in Dorchester, 
\.H., and the work of blasting was commenced on August Ist 
with three men. Five blasts were made, which yielded about 
1000 lb. of mica free from rock. The waste in fitting mica for the 
market is estimated at about 90 per cent., but as the wholesale 
price is from 25c. to 6 dols. per lb., according to size and quality, 
the profits of a good mine must be enormous, A large force is 
soon to be put upon the mine. 





LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions our 
Correspondents. | 





FEATHERING PADDLE-WHEELS, 


Sir,—‘‘M. E.’s” letter in your last issue is very much to the point 
and is quite correct in its deductions, Strange that Professor 
Greenhill should have made such a common “slip.” There 
are a good many of the same opinion as Professor Greenhill 
‘that the entering float should enter in a vertical position, so 
as to enter the water edgeways.” Now, this is a great mistake, 
If we try to take soundings with a pole in shallow water, say 
20ft. or 25ft. deep, standing on the deck of a moored dredger, and 
with a current setting at, say, four or five miles an hour, we must 
point the sounding-rod at a certain anyle-—learned by experience 
—in quis to the direction of the current, and impel the rod 
in such direction so as to take the ground before it comes to the 
vertical. We can then allow it to fall to the vertical and note the 
figure. The sounder on board a man-of-war, when sailing slowly 
through shallow waters, slings his sounding weight and line a long 
way ahead, so as to have them vertical when the man comes over 
the spot. We cannot push a pole vertically into running water ; 
we must push it at an angle, and such angle will be in the direction of 
the resultant of the two motions—the speed of the current and 
the s of the impelled pole. Is is the same with the float enter- 
ing the water. Such direction must be the resultant of the hori- 
zontal speed of the ship and the circumferential speed of the 
point of such float. 

“The good old rule, the simple plan,” of setting out the floats so 
that the entering float will be inclined at such an angle that a 
straight edge laid on the face of the float will cut the vertical of 
centre of shaft at a point coinciding with the circle described by 
the centre of pressure of the floats, ie, the centre of float 
gudgeons, “ty a paddle-wheel whose action is nearly as efficient 
as a propeller as a radial wheel of double diameter, without its 
great weight and disadvantage in other respects. 

Now, I should say it is not in the entering that Mr. Stroudley’s 
curved floats have the advantage, but during the recess, as the 
upper concave edge reacts on the lifting water, and sends it aft in 
a more horizontal direction than does the plain-faced one. The 
curved floats prevent the great uplifting of the water, which is 
one loss of power, and the striking of the lifted water against the 
paddle beam, and after cleading, &c., which is another. 

The lowering of the centre of the excentric gudgeon will have 
the effect of causing the floats to be vertical when entering and 
‘hooked ” below water and nearly horizontal when leaving the 
water level, when a tremendous quantity of water will be lifted. 
Such an arrangement will be fraught with loss from not being able 
to exert effort on water at and after immediately entering, hooked 
to the water below, causing extra weight on wheel bearings and 
lifting the water as aforesaid. R. HartTLanp. 

Cork, September 7th. 





COLONIAL DEFENCE, 

Sir,—Considerable interest having been evinced in the question 
as to how far the Australasian armaments contribute to the pro- 
tection of their own commerce and coasts, supplementing, and con- 
sequently strengthening the naval squadrons of the Mother 
Country, I have endeavoured in the following sketch to give some 
idea of the colonial defensive arrang ts, derived from my own 
connection with them—latterly as President of the Southern Board 
of Military Examiners and honorary commodore, Victoria, in res- 
pect of efficiency of all arms, is as much ahead of the other colonies 
as she appears to be in the prosperous condition of her inhabitants. 
Her fleet consists of the Cerberus, monitor, mounting four muzzle- 
loading guns, each of 18 tons weight, two or three torpedo boats 
of about 125ft. long, which cost £9000 apiece, and a few small ves- 
sels. The whole of these have been brought into capital order by 
Captain Thomas, R.N., who commands the squadron, 

he land forces, under Colonel Disney, are likewise thoroughly 
efficient, and to strengthen the land defence of Melbourne, its port 
and entrances, breech-loading ordnance of 9°2 and 8in. calibre, of 
the newest pattern, have recently been mounted in gun pits upon 
disappearing carriages of the Moncrieff type. 

The Victorians are not, however, satisfied unless the whole of 
their armament is of the most improved pattern, and are therefore 
desirous of exchanging for breech-loaders the present guns of the 
Cerberus, which was the first vessel of her class, and was specially 
constructed and armed for the defence of Victoria's principal port, 
Melbourne. 

The desired exchange to more powerful breech-loading ordnance 
[ had no hesitation in stating could be easily effected, having been 
previously officially informed that my patent carriages and the 
turret arrangements carried out by me some years since, and upon 
which the Cerberus 18-ton guns were mounted, continued to work 
very satisfactorily. 

‘The land forces of New South Wales have already well proved 
their value, side by side with the troops of the United Kingdom ; 
and the fine bodies of Volunteers possessed by all the colonies, and 
the spirit with which they are animated, compare most favourably 
with any Volunteer or Regular troops in Europe or America. The 
New Zealand Volunteers showed their ‘‘ grit"—to use a Yankee 
word—when left alone in the Maori War, and again more recently 
at Parihaka they evinced similar determination, when by the 
promptness of their mustering, ready armed for the threatened 
conflict, they put a final end to Maori risings. 

The war vessels of Australasia—with the exception of those of 
Victoria—are of little power, but they are valuable as training 
ships and for keeping up the maritime spirit and enterprise which 
is so essential for the development of these colonies, 

The recent decision of the London Conference that the colonies 
share between them the cost of augmenting the imperial fleet pro- 
tecting their coasts of commerce, is doubtless wise as well as just; 
but in addition to this proposed increase of mobile force, Austral- 
asia possesses ports which afford a secure base for naval operations, 
and which, with abundance of coal and provisions and a sufficient 
population of our own blood to protect them, must largely augment 
the effective power of any naval force in these waters. 

The United Kingdom possesses, in fact, in these long under- 
valued colonies the means of docking, repairing, and refitting, as 
well as re-manning her war-vessels, and of thus enabling them soon 
after an engagement to sally forth as well prepared for battle as 
when they left the shores of Britain. ; 

The embodiment of a Royal Naval Volunteer force, embracing 
the sea-faring people of Australasia, would not only be a great step 
towards federation, but would have an excellent effect in develop- 
ing the slumbering patriotism as well as the commercial spirit of 
the pare ; and the advantage of such a force would lie, not only 
in its cheapness, but in its being always ready, and not requiring 
the men composing it to be called away from their homes and 
occupations for drill, &c., as is the case with land volunteers. In 
New Zealand not long since the naval volunteers mustered with 
alacrity, willingly giving up their holidays, to man the vessels 
required for the sham attack upon Camaru, which was to be 
defended by a large body of their military brethren remaining in 
ambush outside the city. The announcement of the proposed 
attack seemed to stir up the Norse instincts of the people, and the 
directors of the Union Company’s fine steam fleet of about thirty 
or more vessels willingly lent those at hand free of cost, and 
generously assisted the Yeashour Boards of Dunedin and Camaru 
to provide the guns, powder, and boats needed for the sham bom- 
bardment and sack of the city. Mines were laid down at the 
entrance to the harbour of Camaru and fired as the boats advanced, 
and a grand field day with all arms ensued, the result of the attack 
being a more strongly expressed feeling that New Zealand was 
essentially a maritime colony, and needed naval organisation for 
its defence. A deputation consisting, amongst others, of Generals 
Fulton and Irvine, of the Imperial Service, and the Hon, Captaia 
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Frazer, of the Legislative Assembly, represented to the Ministry 
the importance of encouraging the development of the colonial 
marine, and recommended that some of the se of the New 
Zealand Union Company's steamers trading throughout Australasia 
should be armed with light quick-firing guns, and that the crews 
should be drilled to their use, which would render these vessels a 
valuable auxiliary to the Royal Navy in the event of war. Subse- 
quently the managing director of the Union Company was waited 
upon and readily consented, as a commencement and for full trial 
of the plan, that two of the company’s best steamers should be 
armed, provided the New Zealand Government bore the expense. 
Thus the matter stood when I left the colony, but it cannot be 
a matter of indifference to the Mother Country that the fine 
body of seamen available for the naval defence of New Zealand 
and the other colonies, and which would furnish seamen for our 
squadrons, should not be encouraged and utilised, so as to add to 
the strength of her Majesty's widely extended —— 

Rosr, A, E, Scorr, Rear-Admiral (retd.). 

September 10th. 





ELECTRO-DEPOSITION OF ALLOYS. 


Sin, —Having lately obtained successful deposits of alloys from 
acid solutions of mixed metals—which bas hitherto been considered 
yractically impossible by other investigators—and having made 
Known the results of my experiments in this direction.’ I 
wis somewhat surprised to find that the Electrolysis Com- 
mittee of the British Association, at its meeting on Saturda 
last, made no reference whatever to these results, although 
there were many present who were specially interested in 
the subject, and must have known that I had published a series 
of papers in which I explained the nature of the electrolytes 
1 had used in my experiments and the methods I adopted to obtain 
deposits of alloys from acid solutions of mixed metals. Indeed, I 
went farther than this, for | endeavoured to prove, and I believe 
my results have proved beyond question, that the accepted theories 
of electrolysis, so far as they relate to the deposition of alloys, are 
unstable and opposed by the results I have obtained. According 
to the law of Berzelius, ‘out of a solution of mixed metals the least 
elecro-positive metal is deposited first.” That this law does not 
apply to cyanide solutions of mixed metals is well known, for electro- 
brassing and electro-bronzing are common arts, while many years 
ago I described a method of depositing German silver—now also a 
common art—-besides which various alloys of gold, silver, and 
copper are frequently obtained from cyanide solutions. Berzelius’ 
law, however, has ever been held paramount, so far as acid or 
neutral solutions of mixed metals are concerned, and even so 
recently asin June last, Professor 8S. P. Thompson in a paper read 
before the Royal Society on the ‘‘Electro-deposition of Alloys and on 
the Electro-motive Forces of Metals in Cyanide Solutions,” stated, 
‘It is well known that the electro-desposition of such alloys as 
brass, bronze, and German silver is not practicable from mixed 
solutions of the sulphates or chlorides of the constituent metals.” 
On reading this statement I called to mind some experiments 
made several years ago, with a view to obtain deposits of alloys 
without employing cyanide of potassium, and I resolved to deter- 
mine, if possible, whether or not the deposition of alloys could be 
obtained from neutral or faintly acid solutions of mixed metals, 
and if you will permit me I will explain the course I adopted— 
with, I am pleased to affirm, perfect success. In the first instance 
I prepared an electrolyte composed of a moderately strong solution 
of the acetates of copper and zinc, the latter salt being in excess. 
The current was obtained from five small cells of a zinc-copper 
battery, arranged in series, This battery had been more or less 
at work for many weeks, and was virtually exhausted. Even with 
the weak current thus obtained I soon discovered that my 
electrulyte was too concentrated, so I gradually reduced its 
strength with water until—using the judgment of experience for 
my guide—I found that the character of the deposit approached 
what I was seeking, the evidence of an alloy, that is brass, By 
regulating the anode surface J soon obtained what I desired, a 
deposit of brass of a good yellow colour. Having thus established 
the fact that both metals—zine and copper—would deposit simul- 
taneously, in the form of a reguline alloy, upon a surface of steel, 
I determined to try if I could obtain a similar result upon steel- 
plate by agen | it in contact with a strip of zinc, and in this I 
was equally and immediately successful, for in a few seconds the 
steel-plate became coated with brass of very good colour. It next 
occurred to me to ascertain whether the two metals—zine and 
copper—would deposit upon zinc by simple immersion. A clean 
strip of zine was dipped into the same solution, and this became 
promptly and freely coated with brass. I may here state that these 
deposits were remarkably adherent, and withstood the pressure of 
a steel burnisher without in the least degree blistering or stripping 
from the underlying surface, either of steel or zinc. My next trial 
was with the citrates of copper and zinc, from the mixed solutions of 
which I obtained deposits of brass by the direct current on steel ; 
also on steel by contact with zinc, and by simple immersion. 1 
then arranged my little battery in multiple arc, and obtained 
equally good results to those obtained when it was arranged in 
series, but was obliged to immerse a larger anode surface. The 
tartrates of copper and zinc and the phospates of copper and zinc 
also yielded deposits of brass upon a steel surface i the three 
methods before referred to, Being so far successful, I next 
determined to try whether mixed solutions of the sulphates, 
chlorides, &c., of copper and zine could be made—I use the term 
advisedly—to yield deposits of alloys, and in attacking these salts I 
must confess that I had some misgivings. I, however, resolved to 
try what a very weak solution of the mixed metals would do, for I 
felt sure that there was little or no use in trying strong solutions. 
To be brief, when I had succeeded in reducing the strength of my 
solutions sufficiently to obtain deposits of brass from both the 
sulphates and chlorides of copper, was thus enabled to refute 
Professor 8. P. Thompson's statement, based upon the general 
belief that alloys cannot be deposited from mixed solutions of these 
salts. With the nitrates, however, I was less successful, but with 
certain modifications that have occurred to me, I bope yet to obtain 
deposits of alloys from mixed solutions of these salts. 

nowing that cyanide depositing solutions, prepared by what is 
termed the battery process, invariably yield most excellent results, 
I determined to apply the same system to form an electrolyte for 
depositing brass from an acid solution. To do this I made a mix- 
ture composed of about one part of acetic acid to three parts of 
water ; in this I immersed a brass anode and a carbon caltrode 
connected to the small battery before referred to. In about a 
quarter of an hour a slight coating—apparently of copper only— 
appeared on the surface of the carbon ; a steel plate was then sub- 
stituted for this, which at once received a film of brass, of a good 
yellow colour. The deposit from this solution was far more 
adherent than any deposit of brass I have ever met with from 
cyanide solutions. Having thus deposited brass from solutions 
prepared in various ways, I next resolved to try if other alloys were 
to be obtained from acid solutions. In using this term I do so to 
contra-distinguish the electrolytes I employed from ordinary cyanide 
solutions, or those prepared from pyrophosphates, &c. I now pre- 
pared a series of solutions from the undernamed salts, from each 
of which I obtained deposits of the respective metals, in the form 
of an alloy, on steel, by the direct current ; on steel by contact with 
zine, and on zinc by simple immersion. By this latter method, 
however, it was necessary in some cases to keep the strip of zine in 
brisk motion in the solution, in order to induce both metals to 
— simultaneously. The mixed solutions referred to were :— 
Sulphates of copper and nickel; chlorides of copper and tin; 
chlorides of copper and cobalt ; chlorides of copper and antimony ; 
sulphates of copper and iron ; chlorides of copper and platinum, 
&e, Finding that the deposition of electro - positive and 
electro - negative conjointly in the form of negative alloys 
was neither dependent upon quantity of current, nor on a high 





1 Electrical Review, August 26th, September 2nd, and 9th, 





E.M.F., I made the following experiments :--I took two pieces of 
thin wire, one steel and the other zinc, and tied them together 
with fine copper wire, allowing the steel wire to project about 
three-quarters of an inch beyond the zinc wire. The couple thus 
arranged was fixed in a cork, and their ends immersed in a solu- 
tion composed of the acetates of copper and zine, the zinc wire 
being allowed only to touch the liquid. Almost immediately the 
steel became coated with brass. It thus became evident that the 
deposition of an alloy—from an acid solution of mixed metals, at 
all events—is effected by the E.M.F. of the metals immersed in 
the liquid and the immeasurable current that passes under such 
conditions, and is not in the least dependent upon those conditions 
of the electric current which are generally supposed to be abso- 
lutely necessary to effect the simultaneous deposit of metals of 
opposite electric relation. As I have stated elsewhere, I am ina 
position to repeat before others the experiments to which I have 
called your attention, and, this being so, I cannot understand how 
or why it is that the members of the Electrolysis Committee of the 
British Association should have taken no notice of my published 
communications, more especially as it is generally understood that 
at these annual gatherings scientific men meet to discuss, not only 
their own performances, as members of the Association, but also 
the doings of others, ALEXANDER Watt. 
London, September 13th. 


THE EFFECT OF SKIDDING RAILWAY WHEELS. 

Sir,—I have read the paper by Mr. Jeremiah Head upon ‘‘Speci- 
mens of Steel Produced by Skidding Railway Wheels ’—p. 218— 
and agree with the conclusion at which he arrives, that the pieces 
in question come from the tires of skidding wheels. 

uring the years 1868-9 one of the engineers under whom I 
served my copllede gave considerable attention to the question, and 
I still have the details recorded at the time. Observations were 
made upon the Bagworth and Lickey inclines, also near West 
Bridge Station, Leicester, and upon the Cromford and High Peak 
Railway. The rails were of iron, the tires of steel, and the brake 
blocks of wood, having holes filled with resinand sand. The pieces 
of metal picked up where the wheels were skidded were found by 
an analyst to be ‘‘ steel,” consequently it appeared certain that 
they had come from the tires. It was also observed that upon 
inclines where the speed throughout was practically the same, and 
where the wheels had been skidded or spragged, that many more 
and large pieces of steel were found near the bottom than at the 
top of the inclines. This would seem to point to a conclusion that 
a tire heated by friction was more easily destroyed than when cool 
as it would be near the top of an incline. I brought these facts 
under the notice of the advocates of the Wilkin and Clark chain 
brake when attending trials on the Metropolitan and at Broms- 
grove 1869-1870, and they at once replied that “all the destruction 
would be avoided by adopting their continuous brake, which did 
not require to skid the wheels for any ordinary stoppages. 

The fact that an unskidded wheel gives the greatest stopping 

wer and yet does not produce the steel scale seems to prove that 
it is not the total friction which the brake blocks exert upon a tire 
which causes the damage, but the concentration of friction and 
consequent heat produced upon one portion of a skidded tire. 

27, Belvoir-street, Leicester, CLEMENT E, STRETTON, 

September 12th. 


Sir,—The information supplied by Mr. Jeremiah Head in his 

paper read before the British Association, a copy of which you 
yrint in your issue of 9th inst., is interesting as well as instructive. 
| have often observed the effect of skidded wheels when rubbing 
along a rail at a high velocity—in most cases only for a short dis- 
tance. The steel scale illustrated in your paper resembles many 
which I have often picked up. It was on the Baden State Railway 
that this subject came to my notice ; this railway used for its tires, 
on coaches fitted with brakes, a very mild steel indeed, whereas the 
rails were of a harder material. I have noticed wheels just as the 
train has come to rest, which have been skidded, these had a flat 
place where the piece had been rubbed off, the wound itself having 
a colour resembling the scale. This confirms Mr. Head's first con- 
clusion, viz., that the tires suffer most. From what I have seen I 
am of opinion that in the case of worn rails it is from the rails that 
the scales are rubbed off more than from the tires, for the 
specimens I obtained from near the well-worn rails were of a much 
more longitudinal structure than that illustrated, which seems to 
infer that the fibres of the rail—or, perhaps better, the rows of 
crystals—had become loosened from one another, and were rubbed 
off by the wheel. 

I may mention two cases which came under my observation, and 
which may be of interest ; one was a goods wagon tire which had 
run down the Semmering incline— the head of the rail had worked 
a hole into the tire to the extent of about ljin. deep; during the 
run down, which would be little less than an hour in duration, the 
wheel would undoubtedly have become very hot, and in this way 
softened the tire. It seems likely that the most part of the 
damage was sustained during the latter part of the time. The 
other was a case where a four-wheeled coupled passenger loco- 
motive was, during a speed of about 50 kilos. per hour, suddenly 
braked to suck an extent that the coupled axles were stopped 
from turning, the engine slid along for some 100 metres, the tires 
were so damaged that they had to be turned up again. This all 
tends to confirm what Mr. Head has so well put forward, and to 
substantiate the conclusions which he has drawn at the end of his 
paper. JOHN PLACE. 

34, Highgate-road, N.W., Sept. 11th. 





THE RELATIVE STRENGTH OF SCREW THREADS. 


Sir,—Can any of your numerous readers give me some informa- 
tion on the above subject, which I cannot meet with in any pub- 
lished mechanical work? Certain practical experiments which I 
have conducted go to show that screw bolts with threads of finer 
pitch than Whitworth’s standard—in case of a fin. bolt with 
eleven threads instead of nine to lin.—fitted with nuts containing 
the same number of threads as in ordinary nuts, but of the finer 
pitch, are at least as strong as bolts and nuts screwed to Whit- 
worth’s standard pitch and gauge. What is the theory on this 
point, and does it coincide with the result of the practical experi- 
ment alluded to! I shall be greatly obliged for any information 
that can be given. INQUIRER, 

September 10th. 


STRESSES IN A CAMP STOOL. 

Sir,—Your correspondent Mr. Batey is altogether astray in his 
solution as above, as given in his letter of September 2nd—(1) He 
calculated the transverse stress of a leg on the assumption of a 
‘*beam fixed at one end and loaded at the other.” rong. If 
he places a board on his camp stool and sits on it, he will see 
his mistake at a glance. a nat the stress on the end of leg acts 
at right angles. Wrong. e leg must be treated as an inclined 
beam. (3) In common with your other correspondents, that the 
depth of the beam should be reduced as 1} — } hole = lin. 
Wrong. The beam must be treated as a little girder with top 
and bottom members. Would your correspondents calculate the 
——— of a trussed beam by adding the top and bottom booms 
together, and calling the sum of their depths the depth of the girder? 
If we allow Mr. Batey to calculate the strength as (1), he must 


make his calculation as thus :— ee 





cosine angle of rake of 
leg with horizontal line = (taking angle = 45 deg.) breaking 
strain on leg. We have - eat = 1:12 ewt., or 127°641b., 


~ 42 x 707 
for one leg. R. HARTLAND. 
Cork, September 7th. 


A PROBLEM IN STRAINS. 


Sir,—If your sceptical correspondents ‘‘T. E. N.,” Batey, and Co. 
will just drive a strong nail into an upright post, &c., and on such 





nail hang a correct “Salter’s” balance, and from the hook hang a 
weight = 5lb., then, of course, 5 lb,—neglecting the weight of the 
balance—hangs from the nail. Now let them drive another strong 
nail into the post so as to lean against the concave or to - of 
hook. Now remove the 5 lb. weight, and the lower nail does duty 
for the 5b. weight, the index pointing as before. There are 5 lb. 
acting on top nail and 51b. acting on bottom nail. Now, if we put 
a weight of 1 1b. to hang from lower hook, the top nail has to carry 
it. QED. R. HARTLAND, 
Cork, September 7th. 





Sir,—On referring to my letter in ee last issue, it will be 

observed that in Fig. 3 the centre tie bolt has been unintentionally 

omitted; the bolt is in the original diagram, and is a necessary part 

of the girder. Should the discussion be continued, please insert 

this correction, and oblige. C. S. 
Manchester, September 12th. 





FURNACE BOILERS. 

S1r,—I beg to hand you sketch as what, in my opinion, would 
be a good arrangement of the flues as wished by your correspon- 
dent. (1) It will be better to build the flues, as at D, to prevent 
the two fires coming in contact so abruptly as in to-day’s sketch, 
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2) Dampers in the position would not last; it would be far better 

to make the furnace, ashpits, and fire holes E tight when not in 

use. (3) One flue would better, as far as the boiler is con- 

cerned, than two. F, Borrine, 
6, Baker-street, London, W., September 8th. 





Sir,—In answer to a correspondent in last week’s ENGINEER— 
viz., ‘‘F. B., Birmingham”—relative to his sketch of furnace 
boilers, there is very little practically to hinder it from working. 
As a furnace builder, I van suggest that at the junction of his 
furnace flues he should build a mid-feather about 2ft. to 2ft. 6ih. 
long. As there is a tendency to drawing air around the dampers, 
the mid-feather would give each furnace a better chance, whether 
working one or both. I would also suggest raising his chimney 
10ft. or 15ft., as I think it full low for the work. 

Wednesbury, September 13th. FURNACE BUILDER. 








WHITWORTH SCHOLARSHIPS FOR 1887. 


THE results of the examinations for Sir Joseph Whitworth’s 
Scholarships in Mechanical Engineering Science have just been sent 
to the successful candidates, and we have again to intimate the 
more than usual success of Glasgow students. This year twenty- 
five scholarships have been awarded, one of £200, eight of £150, 
and sixteen of £1(0. On the whole, with the exception of 
Glasgow, these scholarships are pretty well distributed throughout 
the United Kingdom. Six pert soe have been taken by Glas- 
gow men, and of these, the first five, of a value of £150 each, fall 
to students trained at the College of Science and Arts, Bath-street. 
The following is the complete list of success‘ul candidates :— 








S S, Deg. ne ce ne ce ee ce oe A 
2 J. Calder, Glasgow (College of Science and Arts)... .. 150 
me 0 Ee EE rr a ee eee 150 
4 N. K. Turnbull, Glasgow (College of Science and Arts) 150 
5 J.C. Talbot, Southampton .. .. .. .. .. .. .. 190 
6 A. F. Horne, Glusgow (College of Science and Arts)... 150 
7 E. J. Duff, Glasgow (College of Science and Arts) .. 150 
8 R. N. Blackburn, Liverpool ae ee 
9 W. Thomson, Glasgow (College of Science and Arts).. 150 
oh SS a ee aa 100 
ll E. Griffith, Glasgow (Anderson’s College) .. .. .. 100 . 
De WC Mae. was te ce we te we we 100 
13 T. H.M. Bomell, Swindon .. .. 2. 2c ce co ce 100 
14 { R, J. Redding, Woolwich .. .. .. .. 100 
A.W. Sisson, Lincoln .. . .. 100 
16 A. H. Abbott, Great Yarmouth .. ae 
tM ee ee ee ee eee ee 100 
2G Oe Se ees ke st th ee ce we ts ED 
30 RR. De Griiiten Corgi... 2. 2. ce ce ee ee te: 
20 D. Young, Edinburgh .. .. .. .. .. -- «2 oe 100 
GC Gees, Eiveped. «0 cc st ce ss 
22 B. H. Crookes, Liverpool .. .. .. 2. «- «2 «- 100 
23 G. J. Wells, London et 4a wes Ge Gece een cai, eee 
24 J. Eustice,Camborne .. .. .. «2 «- «- of of 10 
25 <A. H. Bratt, Woolwich .. .. . 100 


We understand this is the seventeenth Whitworthscholarship gained 
by students from the Glasgow College of Science and Arts at the last 
four competitions. This college is now being amalgamated with 
Anderson’s College and the Allan Glen School, the combination 
forming the Glasgow and West of Scotland Technical College. We 
further notice that its students secured the first places in the 
honour stages in electrical and in mechanical engineering at the 
last City Guilds of London technological examinations, 








CHARTERHOUSE SCIENCE AND ART SCHOOLS AND LITERARY INsTI- 
TUTE.—The weekly session of this, one of the largest science and 
art schools in the United Kingdom, will commence on Saturday, 
October Ist, 1887, under the presidency of the Rev. Henry Swann, 
M.A. During the late session about 950 students, mostly elemen- 
tary teachers, availed themselves of the privileges afforded by this 
institution, and of this number upwards of 650 presented them- 
selves for examination, and were successful in obtaining a large 
number of first-class certificates, and also a goodly number of first 
and second-class honours certificates awarded by the Science and 
Art Department of South Kensingtcn. Of cight students 
for the Lond. B.Sc. (Int.) examination, only one failed ; the others 
highly distinguished themselves. Instruction of a practical 
character is given in most of the sciences at a very nominal fee ; 
whilst in art, at an equally low rate, students under the direction 
of five competent instructors can be advanced in their studies. 
Those who have leisure can at a very moderate charge attend the 
day classes in art. Day classes will also be held to prepare candi- 
dates for matriculation (Lond.), the clerical, medical (including 
dental), legal, and other examinations. Students who aim at 
becoming proficient in chemistry (organic and inorganic), have the 
opportunity of working in a well-fitted laboratory, capable of 
accommodating sixty students. Aspirants of University honours 
can at a small expense be assisted in their studies, Classes for 
matriculation, Latin, Greek, French, German, music, and short- 
hand are taught by well qualified teachers, rtunities for the 
study of photography and watchmaking wil continued this 


session. Full particulars of the classes may be obtained from Mr, 
C. Smith, organising secretary. 
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81, Beekman-street, 
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*.* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents lo keep-<opics, 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
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M. 8. (Belford).—The Peltoa wheel is only suitable for very high falls, A 
high breast wheel will be far more efficient for moderate falls, 

J. L.—The meetings of the International Railway Congress will be held in 
the Theatre La Scala, Milan, from the 1ith to the 24th of this month, 

A. Z. (South Lowestoft).—(1) Ful the boiler completely full of water by 
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HAND POWER MILLS, 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers oblige us with the name of the manufac- 
turers of hand power mills for treating Mandioca or C, a root; also of 
large condensers for producing fresh water from salt? E. J. B. 

London, September 13th. : 


HINGED DAVITS. 
(To the Editor of The Engineer.) 

Sir,—Can you or any of your readers give me any information as to 
whether hinged davits for small boats are in use? lf so, what patent, 
and where made, &c.? : 

Glasgow, September 13th. 
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COMPOUND LOCOMOTIVES 1N FRANCE, 


M. Matter, the apostle of the compound locomotive on 
the Continent, has, it is well known, experienced con- 
siderable difficulty in getting any of the principal lines of 
railway to adopt his system. On the line from Bayonne 
to Biarritz his engines haye been working satisfactorily 





for about a dozen years, and his example has at last 
succeeded in inducing the engineers of the Chemin de Fer 
du Nord to give the system a trial, The engine tested in 
certain respects resembles that of Mr. Webb. It is 
carried on six wheels, four of which are drivers 7ft. in 
diameter. These wheels are not coupled. The leading 
driving wheel axle, instead of having one crank as in Mr. 
Webb’s engine, has two cranks driven by two high-pres- 
sure inside cylinders, 13in. in diameter. The trailing 
wheels are driven by two low-pressure cylinders, 18in. dia- 
meter, fixed to the framesoutside between thedrivingaxles. 
‘The stroke of all the pistons is the same—24in. Theslide 
valves of the inside cylinders work back to back in the 
usual way between them. The low-pressure slides are 
placed below the cylinders, and are driven by a modifica- 
tion of Walschaert’s gear. The high-pressure valve gear 
is of the Stephenson type, and the point of cut-off can 
be varied independently for the high and low-pressure 
engines. The boiler pressure is 1561b. per square inch. 
The boiler is fed by two Friedmann injectors, one No, 7, 
always at work, and the other No. 10. The steam pipe 
for the small cylinders is inside the smoke-box, which also 
contains two large exhaust pipes from these cylinders, 
which constitute an intermediate receiver. The volume 
of this receiver is nearly six cubic feet. A reducing valve 
loaded to 751b., for admitting steam direct to the low- 
pressure cylinders, is fixed near the top of the interme- 
diate receiver pipes in the smoke-box. The entire engine 
has been designed by M. de Glehn, manager of the Société 
Alsacienne de Construction Mécaniques. It will be seen, 
as we have said, that the engine resembles in certain 
respects Mr. Webb’s engines; but the differences are im- 
portant. Mr. Webb uses a single low-pressure cylinder, 
and the action of this cylinder is, as is well known, to cause 
trains to start with a jerking motion ; also, inasmuch as it 
may be standing on a dead centre, it cannot always assist 
in starting a train. M. de Glehn’s engine having four 
cylinders, has practically no dead points. It is urged 
against Mr. Webb’s system that the huge low-pressure 
piston must require much power to drive it at high speeds, 
and that is one of the reasons why, as has been alleged, 
the compound engines cannot attain a very high speed. 
We do not quite see, however, that if there is anything 
in this argument—which we doubt—M. de Glehn has 
gained much by using two cylinders instead of one. All 
the objections raised against the non-coupling system 
obviously apply to one system as much as to the other, 
and it is a noteworthy fact that in his latest engine, 
shown at Manchester, Mr. Webb has coupled the high and 
low-pressure axles. 

Last year five trials were made with the engine which 
we have brietly described between Paris and Longueau, and 
between Paris and Lille, and a large number of diagrams 
was taken. The results obtained were in some respects 
curious. It was found that there was excessive compres- 
sion in the small cylinders, the pressure amounting some- 
times to more than that in the valve chest. To reduce this, 
both the outside and inside laps of the slide valves were 
twice diminished. The compression still remaining too 
high, the clearance was increased by reducing the thick- 
ness of the pistons. These changes were made and their 
effects noted during the first four runs. All the diagrams 
were taken from the leading ends of the cylinders; during 
the fifth trial they were all taken from the back ends. It 
appears strange that any modifications should have been 
made in the valve gear on the evidence of cards taken 
from one end only of the cylinders, but so it was. The 
diagrams from the large cylinders showed nothing remark- 
able, save a great fall of pressure when the cut-off took 
place early in the small cylinders. During expansion con- 
densation to the extent of about 5 per cent. took place in 
the high-pressure and re-evaporation to the extent of 
about 8 per cent. in the low-pressure cylinders. The con- 
densation appeared to be a little greater at the back 
than at the front ends, possibly by reason of the cooling 
effect of the piston-rods. It was found that when 
the intermediate receiver pressure was high, the back 
ayes in the Jow-pressure cylinders was considerable; 

ut that with a small pressure in the receiver, the back 
pressure was considerably lower than in non-compound 
engines, working with high grades of expansion. At 
first, when the clearance amounted to about 8 per cent., 
the compression rose in the small cylinders to as much as 
200 lb. on the square inch. With the thin pistons, the 
clearance amounted to about 13 per cent., and the com- 
pression line did not rise above a point proper to the valve- 
chest pressure. In the large cylinders the terminal pres- 
sures varied between about 70 lb. and 1°5 lb., according as 
that in the intermediate receiver was high or low, and 
the compression in the same cylinders often exceeded the 
receiver pressure. As to liquefaction, the results ob- 
tained varied continuously and through wide limits 
in the small cylinders. In the low-pressure cylinders 
the condensation was pretty uniform at 27 per cent. 
This was attributed in part to the cylinders being out- 
side and more exposed to cooling influences. Concerning 
the economy realised, the results obtained were not very 
satisfactory. It was found that the compound engine 
burned 6 per cent. less coal than the average of six other 
engines of the same type, and doing the same duty, but 
non-compound. The consumption of oil and tallow, on 
the other hand, was greater for the compound engine. 
Taking, however, the performance of all the other com- 
pound engines on the line of nearly similar type, the 
compound engine had an advantage of 19 per cent. in fuel 
and 11 per cent. in feed-water. Up to the 30th of June, 
1887, this engine had run 45,880 miles, and had been 
in regular work since the end of November, 1886. 
It is not quite so powerful as non-compound engines of 
the same type. 

The eae seem to be in many respects the same as 
those which have been obtained in this country. They 
are, however, on the whole, less satisfactory than those 
which Mr. Worsdell seems to have secured. There is so 
much difficulty in arriving at any accurate information con- 
cerning the London and North-Western engines that wecan 
make no comparison with them. The de Glehn type does 





not seem to us to possess any special advantage which 
can make it popular. It may be regarded perhaps 
in the same light as some of the earlier varieties of 
the compound engine tried at sea. It will be remem- 
bered that all these died natural deaths; and the compound 
engine never was a success until the sole difference between 
it and the ordinary non-compound engine lay in the fact 
that the latter had two cylinders of the same size and the 
former two cylinders of different sizes. Mr. Worsdell’s 
engine does not differ from an ordinary locomotive save 
in this sense, and its chances of ultimate success are con- 
sequently all the greater. It is very probable that the 
circumstance that the wheels of M. de Glehn’s engine are 
not coupled reduces its tractive power considerably. It is 
known that engines of the Webb type first slip their trail- 
ing drivers and choke the intermediate receiver, when, of 
course, they become powerless, and the low-pressure 
cylinders have to take up the running for a revolution or 
two. Thus, if any slipping takes place, the tractive 
power is instantly reduced one-half. The use of four 
cylinders instead of three helps matters very little. 
Nothing of this kind can take place, of course, in Mr. 
Webb’s coupled engine, nor in Mr. Worsdell’s engine, the 
low-pressure piston of which always keeps out of the way 
so to speak, of the high-pressure, no matter how much 
slipping takes place. 

As to the economy realised by the compound engine on 
the Chemin de Fer du Nord, we confess we are somewhat 
sceptical. It would be quite possible to take any one 
locomotive out of a dozen of the same type, and doing 
nominally the same work, and by putting it into the 
hands of a very careful and competent driver and fireman 
to make it get on with 6 per cent., or even more, less fuel 
than its compeers. There is much more than 6 per cent. 
difference between a goodanda very good fireman. With all 
the honesty of purpose in the world, it is difficult for 
the most careful experimenter to arrive at the truth about 
locomotive performance. The true test must in the end 
be the coal, lubrication, and repair bills, not of ene or 
two, but of at least a couple of dozen engines, and even 
these bills must be for considerable periods of time. The 
proper principle to follow is to make the compound 
engine as like the non-compound as possible. 1f this 
principle be fully carried out, the locomotive superinten- 
dent will have the satisfaction of knowing that he is 
playing a game of “heads I win, tails you lose,” because 
he sacrifices nothing certain in the pursuit of a possible 
gain. Even, for example, if an engine of the Worsdell 
type did not show any remarkable economy in fuel, it 
would be no worse than an ordinary non-compound 
engine. But this certainly cannot be said of such an 
engine as that on the Chemin de Fer du Nord. Every- 
thing in it has been staked on the saving of fuel, and 
if that end be not secured in a large degree, the engine 
will find its way to the scrap heap in a very short time. 


OFFICIAL INQUIRY INTO THE EAST LONDON WATER SUPPLY. 


THE presence of eels in a portion of the East London 
water supply has been for some time past a problem of a 
very puzzling kind both in theory and practice. How to 
account for the eels was one difficulty, and how to get rid 
of them was another. The matter was not merely one of 
curiosity, but it had its sanitary aspect. The eels could 
be tolerated while alive, but they were insufferable when 
dead. They choked the service pipes, became putrid, and 
half-poisoned the consumer. The waterworks of the 
East London Company were like a fountain sending forth 
bitter waters and sweet. Month by month the analytical 
chemists were reporting the water supply as being 
remarkably free from organic matter and altogether pure 
and excellent, while sundry dwellers in West Ham were 
declaring the water to be absolutely putrid and poisonous. 
Others, more philosophical, took advantage of the fish 
supply, and inwardly thanked the Water Company for 
supplying food as well as drink. Thus, on July 12th, 1886, 
it is recorded that one William Penfold, of Plaistow Park, 
saw the Water Company’s men flushing out a pipe in 
Beaumont-road, when a large eel, about 18 inches long, 
was extricated. The official report states concerning this 
eel that ‘‘ Penfold caught it, took it home, and ate it.” 
No evil consequences are said to have occurred ; but it 
was otherwise in the case of some people occupying a 
house in West Ham. A putrid eel in the supply pipe so 
polluted the water that seven persons who drank it were 
made ill. In West Ham alone, from April to December 
last year, there were 32 authenticated instances of the 
detection of eels in water pipes. In 24 instances the eels 
were dead or putrid, in six they were alive, and in the 
other cases their condition was not stated. The Corpora- 
tion of West Ham, as the urban sanitary authority, 
lodged a complaint on the subject with the Local Govern- 
ment Board. The illness of Sir Francis Bolton, the 
Metropolitan Water Examiner, caused some delay in 
dealing with this question ; but after the death of Sir 
Francis, the newly-appointed Water Examiner, Major- 
General A. de Courcy Scott, was requested, in conjunction 
with Mr. W. H. Power, to conduct an inquiry into the 
quality of the water supplied by the East London 
Company. That is to say, they were to learn all that 
could be learned concerning the eels, and to report thereon. 
This they have done, and their report has just appeared, 
arriving at conclusions which are singularly at variance 
with the views which formerly prevailed. 

Prior to this investigation the presence of the eels was 
accounted for by the breakdown of an old filter-bed on 
that portion of the works of the East London Company 
which is situated at Lea Bridge. This event took place 
in 1879, and had the effect of mingling unfiltered water 
with that which was filtered. It was thought that some 
small eels and other fish thus found access to the mains 
of the Water Company, and subsequently bred and 
multiplied therein. How the creatures lived was a 
mystery, unless the filtered water was far less pure 
than it was officially reported to be. If the eels lived on 
each other, there would at length be only one eel left, 
and he must die through lack of another eel to live upon, 
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Still the idea that the eels had made their home in 
the mains was firmly believed by the officials of the 
Water Company, and they took infinite pains to evict the 
intruders, by flushing the mains through the dead ends 
and in other ways. Little did they think while thus 
ejecting the eels at one end that the creatures were 
coming in at another. Yet such is the process described 
in the report drawn up by General Scott and Mr. Power. 
The theory that eels tend and multiplied in the mains is 
discarded. It would be contrary to the nature of eels to 
do anything of the kind. Eels, says the report, only pro- 
duce their young in salt water, or at least in water that 
is brackish. This we may say at once is not the fact. We 
have seen eels taken by the thousand out of the mud of a 
small pond more than sixty miles from the sea, and far re- 
moved from a river. The water certainly was not brackish. 
The first clue to the mode of intrusion practised by these 
East London eels is found in the fact that they stand in 
immediate relationship to the Company’s reservoir at Old 
Ford. Mr. Bryan, the Company’s engineer, and an officer 
of great ability, states that very rarely indeed had eels at 
any time manifested themselves in the Company’s water 
pipes elsewhere than in the district directly served from the 
Old Ford reservoir. But how were the eels, in the first 
instance, to find their way from the broken-down filter at 
Lza Bridge to the reservoir of filtered water at Old Ford, 
some two miles off? On this point General Scott and his 
colleagues observed insuperable difficulties in the way of 
the popular theory. The filtered water sent from Lea 
Bridge to the reservoir at Old Ford enters the latter 
through screens of wire gauze having interspaces measur- 
ing only Asin. On the other hand, the filtered water 
which is pumped into the district mains at Lea Bridge 
has no screens to pass through, except such as would 
readily admit the passage of eels. Yet these fish have 
not troubled the district which takes its supply direct 
from Lea Bridge. But mains connected with Old Ford 
have supplied eels from a period as far back as 1881, aud 
perhaps earlier. That these fish came from Lea Bridge 
to Old Ford, and afterwards multiplied at that spot and 
in the mains connected with it, was contrary to all pro- 
bability. Wire gauze with interspaces the size of a pin- 
hole could only admit the newly hatched fry of small fish. 
But eels being hatched in salt or brackish water would 
have some distance ‘to travel before they reached the 
works at Lea Bridge, and would then be too large to pass 
through so fine a screen as that which would meet them 
on their journey to Old Ford. From the reservoir at the 
latter spot there were taken in the month ef October last 
year eels varying in weight from a few ounces to several 
pounds. Clearly these could not all have entered the 
reservoir at the time when the filter bed at Lea Bridge 
broke down in 1879. Neither would they be the result 
of successive generations of eels, seeing that they could 
not enter from Lea Bridge, and they could not breed in 
fresh water. But the case is stronger still, for it is stated 
that the Old Ford reservoir was cleaned out in 1884. 
How then could this variety of fish have been developed 
in little more than two years? 

One circumstance affecting the Old Ford eels was that 
they were not blanched, attenuated, or blind, as had been 
alleged, but were fine lively eels, such as might be ob- 
tained from ordinary and suitable sources. After all, 
whence came they? Not from Lea Bridge, for the way 
was blocked; not from breeding in the reservoir, for eels 
could not thus be produced. General Scott and Mr. 
Power put their explanation in modest terms. They 
advance it in hypothetical form, but evidently consider it 
much more probable than the theory which formerly 
existed, though they admit that something still more 

lausible than their own explanation may yet appear. 
The solution offered is certainly singular, and yet is sup- 
ported by a weight of argument which entitles it to the 
utmost respect. The Old Ford reservoir is close to the 
river Lea, and eels are capable of travelling over land— 
snake fashion—especially where the ground is covered 
with wet grass. The East London eels are supposed to 
have shifted their quarters on certain occasions from the 
Lea to the Old Ford reservoir. This they might be 
induced to do by the extreme pollution of the Lea, which 
might well be distasteful sometimes even to eels. Full- 
grown eels descend the Lea in autumn, while the small fry 
and adult female eels ascend the stream in spring and sum- 
mer. It isstated that eel fry, during their upward journey 
in spring could, by their power of climbing and their capa- 
city for passing over land, surmount seemingly impassible 
barriers intervening between their starting point and the 
upland waters. The Old Ford reservoir is admirably 
situated as a trap for eels disposed to wander. The sur- 
face of the ground is not many feet above flood level, and 
the river bank on the company’s side of the stream is 
much less steep. than elsewhere in the neighbourhood. 
The ground surface, which forms the roof of the reser- 
voir, is clothed with grass, calculated to encourage the 
progress of such “emigrant and exploratory eels” as 
might elect to leave the unsavoury river at this inviting 
spot. In the roof of the reservoir are many man-holes 
nearly flush with the surface of the ground, and not 
always perfectly closed. Through the apertures thus 
left, the erratic eels, attracted by the clear and whole- 
some water below, might easily drop into the reservoir. 
Lacking nourishment in the filtered water, the imprisoned 
eels would be likely enough to pass on into the engine 
wells, there to be pumped up into the mains. The 
autamn eels would seek to continue their “ down stream ” 
journey to the sea, and while instinctively out-racing the 
eurrent, would ultimately run their heads against the 
taps in the tanks of the West Ham householders. The 
hypothesis thus formulated accounts for the presence of 
the eels by a succession of individual arrivals from with- 
out, and dispenses with the idea that eels were perman- 
ently domiciled in the mains. In this way we can 
account for the fact that the eels have varied greatly in 
their number from year to year. In 1884 the pipes were 
frequently blocked by the intrusion of these fish. In 
1885 there is no certain evidence of the presence of eels, 
whereas in 1886 they abounded, 





It appears that the plague of eels extended to rather 
less than one-fourth the entire area supplied by the East 
London Company. As to the prospect for the future of 
the West Ham water supply, the new theory is far more 
hopeful than the old. If a colony of eels were in posses- 
sion of the water mains, and were able to reproduce their 
kind in such an abode, the chance of expelling them 
would be rather remote. But the case appears to be 
otherwise. The company are now advised to insert wire 
gauze screens between the Old Ford reservoir and the 
engine wells connected with it. A further suggestion is 
made that wire gauze baskets should be suspended under 
the man-holes in the roof of the reservoir, so as to catch 
and retain any intrusive eels which might attempt to 
plunge into the water. This novel kind of eel-trap may 
perhaps grow into a permanent institution, and may 
furnish a useful hint to persons elsewhere who go in pur- 
suit of eels. The “scare” at West Ham has at least 
added something to our knowledge of the habits of eels 
and the practical results flowing therefrom. Had the 
officers of the East London Company been previously 
familiar with this by-path of natural history much money 
would have been saved and considerable agitation of the 
public mind prevented. “ Knowledge is power,” and the 
oddest kind of knowledge sometimes becomes useful; but 
it seems that only at a very recent date have the habits 
of eels been understood to the extent necessary for the 
successful issue of this Government inquiry into the 
peculiar phenomena of the East London water supply. 
Only it is possible after all that the explanation is wrong 
from beginning to end. As we have said, eels breed 
freely in nearly stagnant ponds, and no one seems to have 
ever seen an eel climbing into the reservoir. The truth, 
however, can soon be ascertained. It is only necessary to 
set traps as proposed in the manholes, and ascertain the 
result. 





LORD CARNARVON ON IMPERIAL DEFENCE, 


WE very recently wrote upon the subject of the character of 
the forts now being constructed for the defence of our Imperial 
coaling stations abroad, and of the armament which it appears 
to be the intention of our authorities to provide for them. 
Lord Carnarvon’'s letter to the Zimes of August 24th strongly 
emphasises the remarks we then made; so strongly, indeed, that 
it justifies our again, and after so short an interval, returning 
to the subject. This journal may claim to have been the first 
to direct attention to the defenceless state of our foreign coaling 
stations. That was done now a good many years back, and it 
was not long after our first article on the matter appeared that 
public action was called for. It is not unnatural therefore 
that, as having been first in the field to ventilate the dangers 
that have since been so fully recognised, we should watch with 
particular attention every contribution to the literature of this 
subject. Lord Carnarvon’s letter is a particularly valuable 
item in such contribution. He was president of the Commis- 
sion which was appointed shortly after our first article above 
referred to appeared, and in that capacity he had full oppor- 
tunity of weighing the evidence adduced before the Commission 
and of estimating its importance. Our latest remarks went to 
show that there was a seeming desire on the part of the home 
authorities to shirk their part of the bargain into which they 
entered with the Colonies, and the letter we have named fully con- 
firms the suspicion we expressed, and what is more, makes known 
to us on high authority the cause of that shortcoming. With that 
portion of his lordship’s letter which refers to home defence we do 
not propose to deal. It will be sufficient to quote such parts of it 
as, as we have named, support and accentuate the complaints to 
which we have before directed attention with reference to our 
coaling stations ; leaving aside, as apart also from our present 
object, all considerations relating to the defence of Australian 
ports. For we feel certain that the great communities of Aus- 
tralia and New Zealand may well be ‘left to fight their own 
battles and maintain their own claims with and against the 
defaulting parties to the engagement. But with regard to 
Crown Colonies, we know that they are individually too weak to 
secure their own case against the bureaucracy of the Colonial- 
office which rules them from Downing-street ; and the latter by 
itself is also powerless to overrule the decisions taken by the 
magnates of the Treasury. We may class among the principal 
stations coming under the category we have named, Hongkong, 
Singapore, Mauritius, Colombo, and Trincomalee, while we fear 
there is good ground for alarm that even our chief ports in the 
West Indies, and several in India proper, might also be similarly 
classed as being deficient in the power of influential advocacy. 
With respect to such ports, Lord Carnarvon has written— 
“ These communities have as a rule performed their part of the 
contract ; we have in every case left our share unperformed 
either wholly or in part.” What the deficiency is that Lord 
Carnarvon complains of we have in our latest article indicated. 
His letter refers to the main point of that deficiency by the 
deduction that these ports remain unfortified “because we have 
not yet sent out the armament which we engaged to provide.” 
The letter characterises as a “melancholy apology” for this 
shortcoming the excuse offered to him that “the manufacture 
of modern armaments is so slow that two years are needed for 
the construction of a gun with its proper mountings. A “melan- 
choly apology,” indeed, with the facilities England possesses for 
engineering work; that, in the case of war breaking out, 
we are being left, by the dilatoriness sheltering under such 
an excuse, almost entirely defenceless as regards the coaling 
stations, the safety of which is vital, not only to our commerce 
in time of peace, but to the successful carrying on of hostilities 
in the event of war. But Lord Carnarvon does uot allow so 
weak an excuse to remain unexposed. “Even the auxiliary 
ar ts, those hine and quick-firing guns which are 
absolutely necessary in modern war, which, even without the 
heavier guns, might, for purposes of defence, have an almost 
incalculable value, and which can be procured and sent out at 
once, are subjected to the same fatal delay.” The real reason 
why we are left exposed to the danger of unpreparedness in the 
event of war is, as the letter shows, due to the desire of our 
successive Governments to present as moderate budgets as pos- 
sible to Parliament. In order to secure this end, expenditure 
which is of vital importance to the nation, which is demanded 
for the equitable fulfilment of the contracts entered into with 
our colonies, is being shelved year after year. What hope can 
there be that one Ministry more than another will refuse to be 
subject to an influence which places party above national 
interest? The Australian colonies, as we have said, to a great 
extent walk alone. They have spent a sum approaching five 
millions sterling on their defensive works, and may probably 
be deemed to be safe against ordinary attack. But at those 
points which are most vital to maintaining communication with 











our distant Possessions we are being left, owing to the causes go 
forcibly demonstrated by Lord Carnarvon, almost wholly 
defenceless. As he remarks: “ Forts built at great cost stand 
useless for want of the necessary guns, or guns are transferred 
to some place where they are wanted from another place where 
they cannot be spared.” Such a position of affairs demands the 
strongest possible protest, one that shall shame our authorities 
out of a false economy which may possibly have most 
dangerous results to our maritime and colonial supremacy, Ax 
to the complaints which reach us respecting the inefficient 
character of such armament as has olvenl been supplied, Lord 
Carnarvon says nothing which affects our coaling stations, but 
he mentions the fact that “the Mersey, with the wealth of 
Liverpool, has only the so-called defence of some old %8-ton 
guns.” The natural deduction is that the interest of distant 
Possessions will be even more lightly regarded, and we have 
before shown how numerous and grave are the complaints which 
illustrate and justify such a deduction, 


ENGLISH IRONSTONE AND SPANISH ORE, 


Many of the mines in Great Britain are now idle, whilst those 
in Spain are working at their full capacity, and their exhaustion 
is now canvassed as one of the possibilities of an early future. 
Very large quantities of the Spanish iron ore are imported into 
this country ; and though the basic process may, under certain 
conditions, make us independent of this ore to a considerable 
extent, yet there can be no doubt that the substitution of 
Spanish ore for local kas had much to do with the dulness in 
the iron mining district. In Cleveland, for instance, we have 
only 52 furnaces using Cleveland ironstone out of 95 at work 
and 155 e.ected. In other words, little more than a third of the 
smelting plant in existence is now in operation in that great 
district smelting its own abundant ores. What is the cause of 
this? for it is now clearly shown that the local ironstone will 
make good steel by the basic process, though the facts as to the 
relative cost of the two methods of manufacture are not as 
plainly told, One of the chief causes must be stated plainly—as 
plainly as itis stated in the paper on “The Iron Oresof Bilbao,” read 
by Mr. Head at the meeting of the British Association a week 
ago. It is that the cost of the labour in producing one ton of 
ore in the Bilbao district is fivepence, whilst in Cleveland it is 
more than elevenpence. Such a difference must have its effect 
on the demand for the two kinds of ore. But in addition to 
this there is the fact which is not stated in the paper—that the 
sea freight on the ore from Spain to the north-east of England 
used to be 10s. per ton, and it fell to 4s. 6d. per ton! In 
other words, many things combined to reduce the cost of the 
Spanish ore to the user here. It is important to ascertain whether 
those influences which have made Spanish ore so cheap here 
will continue. The tendency will be on the part of labour to 
rise in Spain ; there is more work there than there was ; there 
is more communication with other parts where labour is better 
paid, and the work of extracting the ore will grow harder. 
Freights have risen and are still rising, and are likely to rise ; 
that rate which was 4s. 6d. per ton is now 5s. 3d., and with the 
scarcity of boats in comparison to what there was, it may be 
looked upon as certain that we shall find a further increase in 
the rate of freight from the Bilbao ore district. We have more 
than passed the cheapest era in the Spanish ore trade, and we 
may now expect that, coincident with any scarcity in the ore, 
there will be more cost at this end, and that apart from any 
suggestion of duty levied by Spain. It is quite possible that 
there may be supplies of hematite drawn from other points, but 
all that have been suggested lie at such greater distances that 
it is certain the cost, deposited at the smelting works here, would 
be much in excess of that of the Bilbao ore of late. Hence it 
would seem that in the future we must look to these rich ores 
as likely in all probability to be more costly to the smelter, and 
thus there will be more margin out of which to pay for the 
process of fitting our less pure ores for manufacture into steel. 
There can be little doubt that this is the solution of the diffi- 
culty which would be most to the advantage of this country, 
and it is the one which seems most likely, though the exact 
period of its attainment cannot be defined. But the increasing 
price of Spanish ore must be looked on as one of the factors 
which will bring that about, and already the higher freights, 
actual and expectant, will have their influence. Dearer 
hematite iron ore seems now certain, though the increased com- 
petition of the smelters may make it not so easily resolvable 
into higher-priced hematite iron. 








LITERATURE. 


The Health of Nations: a “Review of the Works of Edwin 
Chadwick. With a Biographical Dissertation. By BrexJamin 
RicHarpson. 2 vols. Longmans, Green, and Co, 1887. 


A REVIEW of even an ordinary essay or treatise usually 
can convey but a general idea of the nature of the book 
under notice, even when the essay represents but a small 
portion of the life experience of its author. The task 
that Dr. Richardson undertook was to review and sum- 
marise not merely the life-long works of a man during 
nearly half a century, but those of an exceptionally in- 
dustrious, if occasionally mistaken, worker, and one 
whose attention and time were devoted to the many 
branches of the subject defined in the title his reviewer 
has chosen. Though our task is to put before our readers 
some information as to the nature of Dr. Richardson’s 
book, we must at the outset tell them that so large was 
the mass of matter embodied in the records of Mr. Chad- 
wick’s life which he had to notice, and so careful has he 
been to eliminate every redundancy, that with the 
limited space at our disposal we can convey but a faint 
idea of the extent of ground covered by him. As might 
be expected, Dr. Richardson begins his review with, to 
quote his own title, “a biographical dissertation,” and he 
commences this with the following passage :—‘ To relate 
in a plain and simple form the more important details of 
the life of Mr. Edwin Chadwick, the author of the works 
included in these two volumes, is the object of the pre- 
sent dissertation.” Dr. Richardson then goes on to say 
that Mr. Chadwick has but one desire—that the record 
shall be as simple and brief as ible. Dr. Richardson 
states that his friend has placed before him facts which 
he recalls from his earliest days, leaving him free to make 
his own selection. That “he shall treat these facts 
honestly, according to his desire and their own excellent 
desserts, so that those who may in the future desire to 
comment on him, and the numerous works which he has 
added to the nineteenth century, may be sure that in 
these few pages they are in the possession of the truth 
from its original sources.” “To the facts directly derived 
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I shall add some few impressions derived from my own 
ywrsonal, and for a long time intimate, knowledge of my 
friend during an unbroken and increasing friendship, 
which, commencing in the early days of the Epidemio- 
logical Society, about the year 1853-54, has continued till 
this hour, a period of over thirty-three years.” 

Mr. Chadwick was born in 1800, and his reviewer tells 
us that in 1862 he wrote an essay on his character for the 
Social Seience Keview. The title of the essay was “ Edwin 
Chadwick as a Social Reformer.” In the first lines of it 
the author tells his readers that “whenever the social 
history of this period shall be written by an impartial 
observer, freed from the jealousies and parties by which 
we are surrounded, such observer will find amongst the 
noted men of the time no one more difficult to appreciate, 
to define, to paint, than Mr, Edwin Chadwick.” “Though 
he made laws, yet he was not in the Legislature. He did 
something for sanitation, yet was not a doctor, He 
advanced education, yet was not a schoolmaster. He was 
not even a great writer. He was not an orator.” His 
biographer sums bo the reasons why Mr, Chadwick 
attained so much influence, and so largely contributed to 
effect so many sanitary reforms. “He has the faculty 
of seeing in any reform that he is contemplating what, 
under existing conditions, may be at once judiciously and 
effectually removed, and what may be judiciously and 
safely left as the basis on which to lay a structure 
entirely new. His poor law labours all admit of this 
reading, and the reading explains much that would other- 
wise be very obscure.” Dr. Richardson goes on to deal 
with other points of character in Mr. Chadwick which 
we cannot now quote, save one, which we must quote: 
—“It is urged by those who oppose Mr. Chadwick that, 
making the best of him, he does no more than think the 
same thoughts that other men think, and that, in fact, he 
is not ‘an original man.’ Admitted. But then he has 
the faculty of putting things forward in an original way, 
which, after all, is the soul of originality.” “ And in this 
faculty, we assume, lies at least one great element of all 
his skill and all his success. If we were to ask him, as 
some one once asked the great Duke, ‘ By what faculty 
did you win your victories? we suspect that he would 
give the same answer, ‘ By common sense.’ ” 

Dr. Richardson tells us that Mr. Chadwick came of a 
Lancashire family, Wesleyan by religion. His mother 
died while he was quite a child, but he remembers that 
she was a sanitarian pur et simple. “Morning and evenin 
ablution of unquestionable quality was the rule for al 
her children.” His family went to London when he was 
ten years of age, and his education, begun at Longsight 
and Stockport, was continued under private masters there, 
under whom he chiefly took lessons in classics and lan- 
guages more than in the ordinary branches of study. He 
made progress in Spanish, French, and Italian, and found 
these of great use to him in after life. For his profession 
he selected law. During his legal studies he, like many 
others, supported himself by his pen. His first essay was 
published in the Westminster Review of April, 1828, and 
was on the subject of life assurance. The following cir- 
cumstances led up to its production. The Government 
actuary, Mr. Morgan, had made a statement before a 
Parliamentary Committee upon the soundness of the 
Government annuity tables, to the effect that although 
the social condition of the middle classes of England had 
improved, their expectation of life had not done so, or 
more correctly speaking, had not lengthened. Mr. Chad- 
wick’s attention was drawn to this statement by his 
friend Dr. James Mitchell, of Aberdeen, an eminent 
actuary, as a question requiring to be more carefully 
studied, before an opinion so sweeping could be pene | 
He accordingly investigated the matter, and found Mr. 
Morgan was mistaken, and that as a fact the expectancy 
of life in the classes specified had improved in proportion 
to the improvement in the social and moral condition in 
which they moved. The article in the Westminster 
Review attracted the attention of Mr. Grote, Mr. James 
Mill, and Mr. John Stuart Mill. In 1830, Lord Grey’s 
Government determined to carry out a commission of 
inquiry on the extant Poor Law of England. The Com- 
missioners appointed were the Bishop (Blomfield) of 
London, the Bishop of Chester, Mr. W. Sturges Bourne, 
Mr. Nassau Senior, Mr. Henry Bishop, Mr. W. 
Coulson, and Mr. Henry Gawler. Mr. Chadwick was 
appointed one of the assistant Commissioners. We are 
told that the Commission found that under the old poor 
law, founded by Elizabeth, there were 16,500 local 
administrations in the form of separate parishes. Some 
members of the Commission were for perpetuating this 
system. Mr. Chadwick opposed it, arguing that larger 
administrative areas must formed in order to obtain 
the executive service of duly qualified and responsibly 
paid officers acting under the orders and the supervision 
of acentral board elected by the representatives of the 
people. 

Altogether the preliminary biographical notice is 
excellent, and gives the reader a clear idea of the man 
whose writings form the subject matter of Dr. Richard- 
son’s review. Of these writings he tells us that at the 
time he is collating his book he is surrounded by a library 
of no mean size, and one which he thinks the most indus- 
trious scholar could not read through with any hope of 
becoming master of its contents in less than from two to 
three years. The first instalment of the library dates 
from the year 1828, while the latest bears the date 1885-6, 
and treats of physical education and physical training 
for the young. Speaking of Mr. Chadwick’s writings as 
a whole, his reviewer says of them that they embody two 
ideals, “ Unity and Prevention,” observing that through- 
out them all can be discerned a steady advocacy in favour 
of unity of design in all the departments treated of, and 
that unity is for the prevention of crime, of pauperism, 
and of disease; in fact, for the prevention of evil. Under 
this general conception there is suggested also throughout 
the works the promotion of, as well as the extension of 
knowledge, as the root of all that is progressive. “If 
there be any check upon human knowledge, there can be 
no prevention of the greatest national miseries which 





have to be prevented. If knowledge be free and in free 
operation, then prevention is omnipotent, and what is 
called cure a myth. With knowledge free and effective 
there would be nothing to cure—no crime, no poverty, no 
disease.” “Inthe above sentences,” says Dr. Richardson, 
“T have tried to give the general spirit which pervades 
this unique library.” Further on in his review of the 
library, Dr. Richardson remarks that all the statements 
made by Mr. Chadwick are not expressions of opinion, 
but are statements of facts. He observes that the 
unity advocated means that isolated efforts by fractions 
of nations never can effect great reforms. Nothing can 
do so but the united efforts of a whole people, or at all 
events, of large communities. 

We come now to the review itself, which epitomises 
very clearly the subject matter of much of Mr. Chad- 
wick’s literary records and essays, One of the first essays 
dealt with is one dated April, 1828, and entitled “ An 
Essay on the Means of Insurance against the Casualties of 
Sickness, Decrepitude,andOld Age.” With additional notes 
and corrections, it was republished in 1836 by Charles 
Knight. Of this essay Dr. Richardson speaks as follows: 
“Tn the first place, the essay is remarkable for the history 
it presents of a memorable period half a century ago. In 
the second place, it supplies us with our author's first and 
original views on various matters of practice affecting 
national progress, of the qualities of mind which lead to 
an arrest of progress, and of the qualities helping on pro- 
gress. Lastly, it affords us an excellent survey of the 
special subject on which the essayist particularly dwells, 
life insurance as it was in 1828, together with a review of 
the life and health of the nation at a period immediately 
before the railway system commenced its reforming and 
civilising spell.” Beginning with social history in 1828, 
the essayist congratulates society on the improved value 
—duration— of life, owing to the great improvement in 
the general mode of living amongst the people during the 
previous twenty years. The higher classes are repre- 
sented as more temperate and less afflicted with ennwi— 
“the disease of unfurnished minds.” The vice of hard 
drinking being on the decline, the physical condition of the 
aristocracy was greatly improved, the “spindle-shanked 
lord” of Fielding’s time having become portly by better 
habits and partly by plebeian alliances, “in obedience 
to the general law of nature which is effectual for the im- 
provement of the lower animals, replaced by persons 
— y taller and better made than their parents.” The 

iabits of the labouring classes are also described as being 
much amended. They are depicted as having gained some- 
what in knowledge and in habits of more varied and tem- 
perate enjoyment. The domestic habits of artisans are 
noticed. They are said to be less dirty and irregular. Their 
houses better constructed, and they had more faith in 
ventilation. Vaccination, better nursing of infants, and 
better medical treatment also supported the conclusion 
that, on the whole, the value of life was increased. 
“The homes and habits of the wage classes have risen 
towards a better and purer state as the homes and habits 
of the rich have descended—from undue luxury—towards 
the same; and if angels have not been brought down 
from the skies, mortals have been raised towards them.” 
Another point in this essay is that dealing with “ Prac- 
tical Men.” Mr. Chadwick criticises those who call them- 
selves such under the claim that because in some science 
or art they have learned perhaps to perfection a certain 
number of technical details, therefore they are masters of 
the science or the art, and alone have a title to be recog- 
nised as the authorities on it. About these men Mr. 
Chadwick writes as follows:—“ The common reliance on 
the accredited testimony of practical men is declared to 
be founded upon an assumption that those who have been 
long aenidt Ga a particular pursuit must necessarily 
have obtained, or are at least likely to possess, the whole 
of the existing knowledge relative to that pursuit, and 
must therefore be the most competent to form a correct 
assumption of its bearings. By nothing are such persons 
so distinguished as by their indifference to the pro- 
gress and result of any investigation which may be 
carried on relative to that pursuit and to the utility of 
any new facts that may be elicited with respect to it.” 
This opinion of such men was supported by the evi- 
dence given by some of them before Select Committees 
of the House of Commons, sitting in 1824-27, to report 
upon the laws relating to friendly societies. Some of 
these had formed their opinions on the state of society in 
1791, and cared not to examine whether the circumstances 
affecting the duration of life were altered since that date. 
Elsewhere the essayist says:—“ The best of the practical 
men of routine are those whose pride slumbers, who are 
not roused to resist amendments proposed by others, and 
who merely follow as rules of office the old monk’s rules 
of life—‘Go through your business in a way to excite no 
complaint; always admire and praise everything done by 
your superiors in office or party ; and only see merit in 
those by whom you are likely to be ousted; receive your 
salary quietly; get yourself into no troublesome opposi- 
tion, but let the mad world go on as it will go, for it will 
always go as it will go.” Mr. Chadwick, however, 
does not permit the mere theorists, however advanced, to 
escape. “So far from this,” says his reviewer, “ some 
really interesting touches of information are supplied 
relating to such men which remind us of the philosopher 
in ‘The Last of the Barons,’ who fell short of glories by 
sticking at trifles. Not trifles to him, but to us who 
know.” ‘The following anecdote is told of the fate of a 
ag inventor who was outwitted by a “ practical man.” 

he inventor had constructed a most important and com- 
plex machine for work on cotton fabrics, and in full 
confidence in the soundness of the inductions upon which 
his invention was based, called together all his friends to 
see it start. The power was applied, but lo! the machine 
could not be got to move. A shrewd practical man looked 
on. He would make the machine move on condition that 
he had a share in the profits. The inventor consents. 
The practical man, still practical, pushes his bargain still 
closer. He must have, before he acts, the security for 
the share of his profits signed and sealed. The practical 





man and the inventive man retire into the counting-house 
and clench the contract. The practical man puts the 
document which is to bring him a fortune —_ into his 
purse as a matter of course. What next? Itis very 
simple. He returns to the obstinate machine, he takes 
from his pocket a piece of chalk, with which he rubs one 
of the rollers to prevent the fibres of the cotton from 
adhering to it. In an instant the vast machine is in 
motion, and works with entire success. The truth of the 
story is very doubtful, but as an apologue it is neat. 
Winsor, an inventor of the system of lighting cities and 
towus by gas, is cited as another example. ‘ite tried to 
form a joint stock company,and promised enormous profits. 
He was only treated with ridicule. He had, in fact, quite 
overlooked the cost of the pipes through which the gas 
must be conveyed. Dr. Richardson’s review is a small 
library in itself, and worth study. All the points affect- 
ing the duration of life are summarised in it. The 
influence exercised by the dietaries in different prisons 
and penal establishments is given. The returns from 128 
gaols in Englard and Wales are taken for the years 
1830-31 and 1832. The total number of commitments 
amounted for the three years to 97,279. The total num- 
ber in prison at any time was about 25,000. Out of these 
twenty were taken having the highest scale of dietary, 
twenty having it medium, and twenty having the lowest. 
The effect of feeding on duration of life in these places is 
shown thus. In the lowest diet series the cost of a 
prisoner per week was 1s. 10}d., which afforded 188 ounces 
of solid food per week. Amongst prisoners so fed the 
percentage of sick per annum was three, and the mortality 
at the rate of 1°60 in the 1000. In the medium scale the 
cost per prisoner was 2s. 4$d. per week, or 213 solid ounces 
of food. With prisoners so fed the percentage of sick 
per annum was eighteen, and the death rate one in 320, 
or a fraction over three per 1000. In the highest dietary 
the cost per head per week was 3s. 2d., or 218 ounces of 
solid food. The percentage of sick per annum was 23}, 
and the mortality 1 in 266. The deduction to be drawn 
is that the lower the scale of feeding the better for the 
health. Of course such a deduction would be quite 
erroneous, and the bare figures set forth are of no value 
whatever. They afford an excellent example of the 
unscientific and even unintelligent way in which statistics 
can be handled. 

Dr. Richardson has so classified the essays and writings 
of Mr. Chadwick that a student seeking information has but 
to refer to the index, or even to turn over the pages and 
their headings, to ascertain at once what is the matter there 
treated of. To give a faint idea of the extensive scope of 
Dr. Richardson’s two volumes we may take a few page- 
headings at random. In one place we find, on the left- 
hand pages, “ Essays, Political and Economical ;’ on the 
right these are subdivided thus, “ Dietaries, Sickness, and 
Mortality.” Then in the same class of essays comes 
“Taxes on Knowledge.” Here will be found argu- 
ments in favour of a free press in every sense, such as no 
stamp duty on newspapers, no tax on paper, printing, or 
book trading, and instances are given of the evils that 
prevailed when such taxes existed; and even amusing 
anecdotes are given of the enormous influence exercised 
by a mere handful of reporters as regarded the publica- 
tion of Parliamentary debates. Next come “ Intemper- 
ance and Measures for its Suppression,” ‘Competitive - 
National Economy,” wherein is considered the working of 
Britishas compared with foreign railways, “Economy in Gas 
and WaterSupply,” in “Interment of the Dead,” in “Sani- 
tation ;” then come “Essays Educational and Social,” 
“Education as a Corrector of Crime,” “The Half-time 
System of Education,” “The Physiological Limits of 
Mental Labour,” “The Psychological Limits of Mental 
Labour.” and “ Education of the Young for Military Ser- 
vice.” Writing on this Mr. Chadwick commentson the bene- 
ficial moral influence exercised by it. Of it he says:—“The 
physical exercise in the military drill is a visible moral 
exercise in all that is implied in the term discipline, viz., 
duty, obedience to command, order, self-restraint, punc- 
tuality, and patience.” The eleventh chapter deals with 
Mr. Chadwick’s views about the economies of education. 
Dr. Richardson begins it thus:—“ Amongst the various 
arguments advanced by our author in favour of educa- 
tion for the whole nation, one of the most powerful is 
that which rests on the economical aspects of education, 
and of the different ends of the culture of man. This 
topic turns up so repeatedly in his writings, there is some 
difficulty in selecting out the passages in which it is 
dwelt upon with most force and most originality. On 
the whole, I think I find it placed in the strongest form 
and clearest light in an address delivered before the 
National Association for the Promotion of Social Science 
on the opening of the session 1869-70. We were at that 
time looking forward for the work of the School Boards 
throughout the kingdom, and for the establishment of a 
system which should secure the education of every child 
in England and Wales.” One of the heads of this 
address is entitled, “Man as a Subject of Culture.” 
Under it Mr. Chadwick refers to and examines the 
educational systems of France, Austria, Germany, and 
Italy. 

Other essays and papers dealt with by Dr. Richard- 
son refer to the training of youth, to sanitation as 
regards good dwellings, effective water supply, efficient 
systems of drainage, good food and clothing, the moral 
influence of recreation, pure air, and pleasant surroundings 
and exercise. We have devoted a good deal of space 
to this book because it is in many respects a lite 
curiosity. The estimation in which Mr. Chadwick’s 
labours and writings are held by those who know any- 
thing about them does not in all cases coincide with Dr. 
Richardson’s views. However, as we have said, the book 
is interesting and curious; not the least curious thing 


about it is that it should have been published at all. 








Tue Greenwich Hospital pension of £50 a year, for 
chief engineers, has been conferred on Mr. George Crichton, in 
the room of the late Mr. Thomas Brown, inspector of machinery. 








01e minor exception there- 


238 


THE ENGINEER. 


SEPT. 16, 1887, 














IMPROVED CARDING ENGINE. 


MESSRS. HETHERINGTON AND SONS, MANCHESTER, ENGINEERS. 





THE BRITISH ASSOCIATION. 





Durtixe the meeting of the British Association many works 
and places of interest were thrown open for inspection. We 
have, in the following notices of a few of them, endeavoured to 
place before our readers only those points which are likely to 
possess interest for them. 


HETHERINGTON AND SONS’ SPINNING MACHINERY 
WORKS. 

Tae Vulcan Works of Messrs. John Hetherington and Sons, 
situated in Pollard-street, Ancoats, and employing about a 
thousand men, are exclusively devoted to the production of 
machinery for cotton spinning, for many improvements in the 
details of which they hold several valuable patents. The firm 
not only makes, but also practically uses the various machines, 
so as to judge the effect of 
the modifications and im- 
provementsintroduced. With 


Fig 2. 


fore the visitors to these 
works had the opportunity 
of studying the whole pro- 


| tion of carding. What has been regarded as the principal cefect 
| of the “ revolving flat” carding engine, viz., the great difficulty 


of insuring accurate mechanical construction where most 
required, that is to say, in the surfaces of the “ flexible bends” 
over which the flats travel, is completely overcome by this 


improvement. The best condition for ensuring the operation of 


carding being properly performed is that the wire on all the 
flats resting on the bends and the wire on the cylinder be in the 
closest possible proximity short of actual contact ; and this 


| should hold good for every position of the flats as they travel 


over the bends. The bends must therefore be accurately con- 
centric with the cylinder, or in other words, every point of 
the carding surface should be equidistant from the centre of 
the shaft. Though this is easy to obtain at first starting, a 
difficulty arises when the wear of the wire has to be compensated. 
This wear does not take place so much, owing to the cotton ; 


Fig a 





cess of cotton spinning in 
its latest phase, from the 
bales of raw cotton, which 





arrive compressed by hy- 





draulic machinery, to the 
finest yarn from which 
fabrics are now woven to 
imitate silk. 

The first machine through 
which the raw cotton passes 
is the opener, which loosens 
the compressed bale and 
knocks out the worst of the 
dust. The only opener with 
a vertical cylinder is that 
invented by Mr. Crighton, 
which was proved in Court 
to have brought him in so 
large a sum of money that 
his application for a re- 
newal of the patent was 
refused. From this machine 
the cotton is passed on by a 
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mill-hand to the scutchers, 
three or four of which are 
kept going by one opener. 
The scutcher still further 
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or that the iron is equally elastic throughout the bends. 
Furthermore, the weight of the flats causes a deflection in the 
bends, which is another source of error. The result is inferior 
carding, a large proportion of the wire on the flats being too far 
removed from that on the cylinder—over a thirty-second of an 
inch, perhaps—and on account of the want of perfect similarity 
in the bends, a flat may be carding properly at one end and 
doing nothing at the other, or, again, it may be carding properly 
at one part of its travel and not carding at another. Another 
source of inaccuracy is that, in springing, the bends will buckle 
and destroy the trueness of their circular surfaces, sv that the 
ends of the flats ride upon their edges, and not, as they should 
do, upon the full width. 

The method pursued to get over these difficulties is as follows: 
The cylinder, Figs. 2 and 3, being placed in position, the bends b ) 
turned alittle larger than necessary, are put in their places, and are 
weighted by rods and weights 
y, at the points shown, in 
order to obtain the proper 
deflection, Bearing in mind 
the fact that the deflection 
of a beam weighted in the 
middle is the same as if the 
weight were disposed uni- 
formly over the whole sur- 
face, and knowing the 
weight of the flats, the 
weights y are easily deter- 
mined so as to exert the 
same effect. To the cylinder 
is attached the trueing up 
apparatus, consisting chiefly 
of the milling cutters ii, one 
for each bend, and both on 
thesame shaft g, being driven 
by a temporary pulley, and 
the band J, from the shaft e. 
The toothed segment «, with 
worm and gearing on the 
bracket 0, temporarily 
attached, which constitutes 
the feeding motion, is driven 
by the bands as shown. It 
turns the cylinder very 
slowly, so that in a few hours 
the cutters will pass from 
one end of the bands or 
flats to the other, accu- 
rately trueing them up 
over their whole length 





loosens and cleans the cotton 

while forming it intoa “lap” 

or fleece ready for the carding engine. These two machines 
with improvements in arrangement made by the firm were 
shown and described. 

Fig. 1 shows the carding engine as improved by Messrs. 
Hetherington. This is probably the most complex as well as 
important of all the machines for spinning cotton. Its office is 
to take out any dirt which may still remain, and also to lay the 
fibres side by side and form them into a “sliver,” or very soft 
and unsubstantial rope without any twist. The improvements 
chiefly relate to what is known as the “flexible bend,” the arched 
plates, shown by the letters 4) in Figs. 2 and 3 annexed. In 
ordinary carding engines the “ flexible” is outside the “ bend ” 
in the framework ; but in the machine under notice it is placed 
inside next to the revolving cylinder, thereby shortening the 
“ flats” by about 54in. and reducing the friction, while giving 
the same amount of carding surface. The new and the old 
arrangement of flat are shown by Figs. 4 and 5 respectively. 
The fiats are T bars of cast iron, to which the “ wire clothing” 
or wire card is attached, and between which and the cylinder, 
also wire clothed, the “lap” passes while undergoing the opera- 





BEND TRUEING MACHINE. 


but the ends of the wires that eventually become blunt are 
sharpened by passing, in the return journey, across an emery 
roll placed in the bearings—shown in the general view—at the 


capable of assuming a smaller periphery, while at the same time 
remaining concentric with the cylinder. The middle of the 
bend may, indeed, be readily adjusted by slotted plates and 
screws ; but it is also necessary to draw in the ends radially, sv 
as to make the whole bend concentric with the cylinder. Messrs. 
Hetherington accomplish this by springing inwards the bends 
near their ends with set screws. the adjustment being made at 
three points including the middle one. Even in new cards, with 
the bends as they leave the lathe, it is difficult to obtain the 
concentricity required, and it becomes almost impossible to keep 
the adjustments right when the bends are sprung in about three- 
eighths of an inch. A uniform curvature cannot be relied upon, 
even if after long experience the best shape and section of bends 
have been obtained. It cannot be guaranteed that both ends 
will be the same in every respect, that they have been cast alike, 


and taking out all the 
irregularities due to uneven 
springing, buckling, and the weight of the flats. In the case of 
existing carding engines the cutters are carried by an arm keyed 


| on a temporary shaft, and the flats being removed, the apparatus 
top of the machine. To compensate for this shortening of the | 
wires, both of the flat and of the cylinder, the bend must be | 





clears all the brackets and fixings on the engine and turns up 
the bends in the same accurate manner as in new carding 
engines. The revolving cylinder is covered with the wire 
clothing, which is made with hardened and tempered needle- 

inted wire, the flats being covered with finer wire card, and 
the “ doffer,” or the taking-off roll, with wire of an intermediate 
degree of fineness, The approved test of wire is to give it a 
sharp pitch or kink, when it should break on being drawn back ; 
if it breaks before it is too hard, and if not then it is too soft. 
Notwithstanding that they are made of cast iron, the flats are 
straightened by hammering. They must be perfectly true and also 
of equal thickness at the ends to the 500th part of an inch, because 
they have to travel first on their face and then on their back with 
the wire upwards. To test the truth of the flats, the firm has 
devised a machine which, by multiplying levers, shows on a 
scale the thickness of the two ends to the required degree of 


| accuracy, The flats are drilled in a multiple drilling machine, 
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as many as eighty-two jin. holes, fin. centre to centre, being | used whenever possible ; and plate moulding is resorted to for | excentric into contact with the end of the rivet just headed and 
drilled together perfectly true and equidistant. The drills, | a succession of small parts or objects, pushes it out. The rivets are heated in a portable furnacefired by 
which are thus quite close together, are driven in a very | Hannay’s Lucigen, which the company has successfully turned 
simple and to this purpose, after having used it for lighting the works. It 





ingenious manner, which we are requested | 


not to describe. This drilling is to receive the lead rivets, made MESSRS. DE BERGUE AND CO.’S IRONWORKS. 
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‘n a machine like those for wire nails, which attach the wire 
ciothing. Attached to the carding engine is the coiler, the im- 
proved form of which places the sliver in the can, so as to leave 
no hollow space in the middle. The cans are taken to the draw 
frame, compactly arranged and having Hetherington’s patent 
can stop motion, by which the machine knocks off when the 
fresh can is full, The object of this machine is to draw the 


_ Yorkshire Railway Bradford Station, consisting of two bays of 


The Strangeways Ironworks of Messrs, De Bergue and Co. are 
situated on the banks of the river Irwell—silver now no more, but 
golden rather in a sense—where they are somewhat cramped for 
room. About 200 men are engaged in turning out girder, bridge, 
and roof work, with which the company has long been identified. 
The principal job now in hand is the roof of the Lancashire and 
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fibres more regularly, and, where as many as six or eight slivers 
go in at the back of the machine, only one of equal fineness 
passes out at the front, 

The next machine is the slubbing frame, a new arrangement 
of which was being tried with cotton experimentally during the 
British Association visit. This is the first machine which gives 
any twist to the sliver, and places on a bobbin what now 
approaches to yarn, and indeed is yarn of the quality used for 
coarse caddy quilts, 

The cotton, now on bobbins, is placed in a “ creel” prepared 
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ARRANGEMENT. 


100ft. span and 500ft. long. The ribs were sent away rivetted | 
up in five pieces, lifted into place by a travelling scaffuld having | 
two Scotch cranes on the top, which raise the sections, main- | 
tained in position by the scaffolding until the joints are rivetted | 
up. The purlin girders are all lifted into place by the same | 
cranes ; and when a bay is complete the scaffold is made to | 
travei forward for the next. | 
A prominent object now at the works is a double shearing 
machine combined with an inverted engine—cylinder 17in dia- | 


meter by 12in. stroke—giving out about 25-horse power at high | 
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is perhaps unnecessary to say that this appliance depends for its 
action on creosote oil being drawn along in the form of a spray 
by a current of air, injector fashion. The nozzle of the Lucigen 
is inserted in an orifice in the furnace plate, and heats the rivets 
rapidly and uniformly. The great advantage, however, lies in 
the portability of the whole apparatus, thus saving the necessity 
of bringing hot rivets long distances. 

Notwithstanding the large amount of rivetting done at these 
works, there is only one set of rivetters employed, this being found 
the most expensive labour of all, as well as that which can be least 
depended upon. Hydraulic rivetting has been abandoned owing to 
the difficulty of regulating the power, but chiefly through the nui- 
sance with pipesand joints,on accountof the high pressure required. 
Now, for more than a year past, all except corner rivets are closed 
by Allen’s pneumatic rivetter—described and illustrated in 
THE ENGINEER—subsequent experience with which has abun- 
dantly justified the favourable anticipations then formed. 
The principal advantages, we are told, are that the first cost of 
plant is little more than half that of hydraulic rivetters, while 
the expense of maintenance is less ; the work is at least equal in 
quality to that of the best hydraulic machines with 25 per cent. 
greater production at half the power ; the pueumatic is more 
clesx ‘'y and manageable, and can be used in any temperature with- 
out fear of freezing or bursting pipes; there is no expensive accu- 
mulator ; the air, at 70 lb. pressure, may be carried by ordinary 


| flexible tubing; and the machine, which may be suspended from 


an ordinary crane or tackle, will work upwards, downwards, or at 
any angle. 

We append a diagram showing the travel of the heading 
plunger for each inch of piston stroke. It will be seen 
that the proportion of effect to power exerted gradually 
increases, with correspondingly diminishing travel of the header, 
until attaining its maximum at the completion of the operation. 
With a cylinder 10in. diameter a pressure of 50 tons can be 
exerted, amply sufficient for inch rivets ; and the pressure from 
the piston is conveyed to the ram through differential levers 
combining to form a toggle joint. Two.of these machines are 
in active work at Messrs. De Bergue’s works, the compressor, also 
designed by Mr. Allen, being fixed on one side 
of the large yard, and the power conveyed by 
ordinary steam pipes to the various shops, 
whence it is led to the machines by ordinary 








for it, and then goes through exactly the same process in the 
intermediate frame as in the slubbing frame, except that it is 
drawn out to about half its former diameter. It then passes on 
to the roving frame, similar in its action to the two 
other frames, but again reducing the diameter three or four 
times. The cotton, now completely yarn, goes next to the 
mule, a self-acting specimen of which was shown at work, | 
Roberts improved on Crompton’s hand mule—so called from its | 
being supposed a hybrid between two machines, viz., Arkwright’s | 
drawing roller and Hargreaves’ jenny—by making it self-acting. | 
The machine shown was that of Roberts’ improved in detail by | 
the firm. This is the final stage in spinning yarn, which is 
made from “ one’s” to “ three hundred’s,” that is to say, there | 
are one to three hundred hanks of 840 yards to the pound. If 
very fine numbers are being spun, the comber is used after the | 
first drawing frame, being invaluable and almost indispeasable | 
for fine yarns, made from long staple cottons, the woven goods | 
from which have all the appearance of silk tissue. | 


MESSRS. CRAVEN BROS.’ MACHINE TOOL AND CRANE | 
WORKS. 





The Vauxhall works of Messrs. Craven Bros. lie off the Roch- | 
dale-road, Manchester, and employ from 400 to 500 men. ‘The | 
present is the first occasion that they have been thrown open to | 
visitors. Besides machine tools, many of which are made 
specially for particular purposes, the company makes a large 
number of overhead travelling cranes, specimens of which in 
their various stages of development toward the present type are 
applied to the various shops. These are generally for lifting 
20 or 25 tons; but 60 and 70 tons are not uncommon sizes, and 
one of 120 tons has lately been supplied to Woolwich Arsenal. 
The overhead crane in one of the shops is provided with 
two chains and hvoks, the smaller, for light work, being raised 
and lowered at four times the speed of the larger. All these 
cranes are driven by an endless rope running along one side of 
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Fig. 56.—OLD ARRANGEMENT. 





the shop, and worked by the line shafting, all three motions of 
raising and lowering, travelling and cross traversing, being com- | 
manded by one man from his seat. In the case of all but very 
slight spans, the intermediate bearings of the cross shafts are | 
depressed automatically while others rise, thus permitting of the | 
carriage passing. 

In the company’s standard lathe both the longitudinal and | 
the transverse cuts are given automatically by a traverse shaft | 
at the back of the bed, thus leaving the screw unworn for screw- 
cutting. A large lathe for Sheffield has a bed 110ft. long, cast | 
in three parts, for turning, boring, and rifling guns up to 40ft. | 
long. There is now in the shop a machine for boring the cylin- | 
ders of portable engines, planing the guide bars, and boring out 
the bearings, all at one setting, so as to ensure accuracy. There 
is also a large slotting machine, with 10ft. stroke, for ordinary steel 
ingot work at Sheffield, that will weigh 100 tons when finished, the 
main body casting alone weighing 21 tons. A crank sweep 
machine, for cutting cut the webs of locomotive crank axles and 
rounding the pins at the same operation, has a circular cast steel 
disc with cutters let into its periphery. Another machine planes 
the web flats to receive a wrought iron hoop shrunk on. 

Great attention is paid to the surface of castings, one having 
been rejected because it bore marks owing to the metal having 

nrun too cold. No special precaution is, however, taken in 
moulding beyond securing the best labour. Foundry sand is 
obtained in the neighbourhood ; and the moulds are coated with 





ground plumbago in the usual manner. A moulding machine is 







speed. This machine has been made by the company for the 
new locomotive works of the Lancashire and Yorkshire Railway 
at Horwich Junction, to which an excursion was made on Thurs- 
day, and will shear heavy puddle bars 20in. by 2in., steel tires, 
and even hard steel rails, which snap with a report like that of | 
fire-arms. 

The manager has long sought after a Utopian machine which 
shall turn out rivets like sausages—raw material in at one end 
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DIAGRAM SHOWING PLUNGER TRAVEL. 


and finished product out at the other; but he has been 
reluctantly constrained to fall back on a less ideally perfect but 
more practical machine, viz., the De Bergue rivet maker. The 
bar is heated for about 2ft. of its length in a Wilson reverbera- 
tory furnace and cut offin lengths by reciprocating shears. The 
blanks fall down a shoot, whence they are picked up bya lad 
and fed into dies eight in number, formed in the periphery of a 
vertically revolving disc. As each in turn comes under the 
action of a lever worked by an excentric, it is headed and then 
pushed out by a fixed internal excentric having its greatest excen- 
tricity towards the bottom. As the disc revolves it brings the 
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q three-ply india-rubber tubing. 

\\ In the fitting shop a power rivetter is being 
\ fitted up on a frame cast in mild steel by Whit- 
\\ worth. The first complete and portable pneu- 
matic plant, consisting of steam boiler, air com- 
pressor, and receiver, was fitted up by Messrs. 
De Bergue and Co., for rivetting up the frame 
of a large gasometer at Greenwich, 150ft. high 
and 250ft. in diameter. The second is being 
fitted up, with parts supplied by the company, 
at Messrs. Head, Wrightson, and Co.’s works, 
Stockton, for working portable pneumatic 
rivetters on the South Western Railway bridge 
at Putney, for erecting which the last-named 
company has the contract. 





MESSRS. FRANK PEARN AND CO.’S PUMP AND COM- 
PRESSOR WORKS. 


Messrs. Frank Pearn and Co., whose works are at West 
Gorton, have long been identified with pumping machinery, but 
they also make air-compressors and steam engines, and quite 
recently have turned out for other engineers a very useful shop 
appliance, the “ lightning tapper ”—described below—originally 
designed by Mr. Frank Pearn for home use, but now so much in 
request that production cannot keep pace with the demand. 
The piecework system, together with employing machines 
whenever possible, and also getting the utmost out of machines, 
accounts for the large production—between five and six hundred 
pumps annually, delivering from 30 gallons to 100,000 gallons 
per hour each. For instance. we saw two pumps clamped 
down together on the table of a 
planing machine, the two valve 
faces being planed by two tools 
simultaneously. Then there is 
a double- boring machine for 
boring together the steam cylin- 
ders of two pumping engines. 
A couple of emery grinders 
save a great deal of filing and 
machinery, and everything is 
generally done to gauge, as the 
various pumps are, as a rule, 
made in sets of at least ten at a 
time. Patterns are made at 
the works, and also small forg- 
ings, but it is found cheaper to 
get made out all the castings, 
both brass and iron, and forg- 
ings weighing over 2 cwt. It is 
the usual practice to forge the 
excentric sheave on the crank 
shaft of small engines and to 
turn it up, except on the peri- 
phery, at one general setting. 
The shop has lately been cleared 
of a considerable number of 
large pumping engines for well- 
known houses; but there are 
now, as usual, about four 
hundred small pumps in hand. 

Great saving of time and 
labour is effected by the “lightning tapper,” by means 
of which all holes, even those known as “dead bottom,” 
are tapped under the drilling machine directly after they 
are drilled, and without unclamping the part from the bed 
or table. The tapper consists of a spindle inserted in the drill 
spindle socket at top, and carrying the tap at bottom. It is 
divided about the middle by a yielding coupling, a journal on 
the lower portion entering the socket in the upper; but the 
normal position is preserved by a spiral spring pressing on a 
loose flange in contact with a corresponding flange in the lower 
portion. The upper flange has a projection on its lower surface 
fitting in a corresponding recess in the lower flange, the sides of 
the projection and recess being bevelled off at an angle of 45 deg. 
The effect of this arrangement is that when the plug tap has 
reached the bottom of the dead bottom hole it ceases to 
revolve, because the resistance of the spring is overcome, and 
the upper flange slips round over the lower. This useful tool 
may be used in any drilling or screwing machine, either vertical 
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or horizontal, ensuring all holes being tapped to one depth, 
straight and uniform, while it prevents the breakage of taps. It 
is made in three sizes: No 1 from }in. to }in.; No. 2 from }$iu. 
to ljin.; and No. 3 from lin. to 2in.; the compression of the 
spring being regulated by a nut to suit the various sizes of 
taps. 





MESSRS. GRESHAM AND CRAVEN’S INJECTOR AND 
: BRAKE WORKS. 

The Craven Ironworks of Messrs. Gresham and Craven, 
Ordsall-lane, Salford, give employment to 220 hands—the normal 
complement. Being cramped for ground space, and the work 
not being of a heavy nature, it is carried on in the three floors 
as well as on the ground floor, a lift serving to convey the work 
from one floor to another. Besides making the original Giffard 
injector, which some customers still insist on having, the firm 
makes a simple one of its own—the “ Automatic,” in which there 
is no difficulty in regulating the steam and water. Nearly all the 
tools are by Smith and Coventry, including Cooper’s brass- 
finishers’ lathe, a model of convenience. The capstan, carrying 
six tools—all that are required for finishing small brass work—is 
moved up quickly by a handle, pitch wheel and chain, while 
threads are put on by bringing down, on the outside of the part 
to be screwed, a tool like a plug tap, carried by a lever. The 
flats of hexagon heads on injector caps are finished at the same 
setting as that for turning the caps. Formerly, when a brass 
and iron surface came in contact, the two were ground and fitted 
together when cold; but it was found that, owing to the unequal 
degree of expansion in the two metals, the joint did not keep 
tight when under steam. Now, therefore, the joint is made 
under steam at the working pressure. 

The firm also makes the vacuum automatic brake, a full-sized 
working model of which, as applied to a train of six carriages, 
was shown in action to the visitors. The cast iron cylinders of 
the brake are turned by being clamped on to the face-plate of a 
lathe, vibration being reduced to a minimum by using a stout 
square bar, carrying a very short round-nosed teol at its extre- 
mity. The piston is packed by an india-rubber ring, which rolls 
in the cylinder at each stroke, and the piston-rod gland is packed 
by a fixed rubber ring. The piston-rod is of wrought iron 
sheathed with brass cast on to it. By means of one of the 
lathes above referred to, it is found possible to finish no less 
than a thousand universal couplings for the hose pipe with one 
grinding of the tools. All parts are made to template, and 
therefore interchangeable; and yet, with so many of the same 
oft-recurring articles, no perfectly automatic machinery is used 
besides the lathes, two of which are tended by one man. 








THE LONDON ASSOCIATION OF FOREMEN 
ENGINEERS AND DRAUGHTSMEN. 


TuE first monthly meeting of this Association for the winter 
session was held on Saturday, the 3rd inst., in the K. room of the 
Cannon-street Hotel, when the chair was taken at 8 p.m., by the 
President, Mr. W. Powrie, and the vice-chair by Mr. Jas. Ronald, 
of Woolwich Arsenal. After the usual routine and private busi- 
hess was disposed of a paper was read by Mr. Suggate, one of the 
members of the Association, entitled “Jottings on Hydraulic 
Lifts.” Mr. Suggate stated that in engineering tice known 
under the name of hydraulic work was embraced about one-half of 
all our civil engineering and about one-fourth of all our 
mechanical engineering. Thus, we have canals, sea walls, 
docks, &c., ae the first head, and pumping engines, water 
motors, hydraulic lifts and cranes, hydraulic machine tools, 

&c., as the main divisions under the second head. There 
is a quantity of good literature available on all of these 
subjects with the exception of hydraulic lifts, and it is curious 
what notions inexperienced engineers have of this class of 
machinery. The ch form of commercial lift as made at the 
present time is a very dangerous article. In fact, it is doubtful if 
we can consider more than two out of every three lifts put down as 
trustworthy, and unless careful supervision be exercised by the 
owners, we may expect to hearof several lift accidents during the next 
few years ; but if no one is injured, they will not attract attention. 
There are two reasons for the inferiority of lifts. The first and by 
far the r reason is titi facturer will say in 
effect, “why need we spend more money in the making of a better 
article than our competitor, whose lift takes very well with the 
public? Ours of the same type will do as well, and if the purchaser 
suffers through lack of supervision, that is his affair.” e other 
reason is ignorance, or want of experience, on the part of those 
responsible for the designing and erection of lifts. Suspended lifts 
are the most dangerous, especially where chains are used. It is 
usual now to suspend the cage by wire rope or ropes, and the 
balance weight by chain, but wire ~ ought to be used for the 
suspension of balance weight as well as cage. There are many 
hundreds of lifts at work suspended by }in. chains, the balance 
weight being attached by Zin. or fin. chain., and if either of these 
chains broke at the top of the well hole at the instant the 
was being lifted from the bottom, a length of chain equal to the 
height of lift would come smashing down on the top of the cage, 
and as the cage top is usually only matchboarding, it could not 
give much protection to those inside. The best way of preventing 
an accident of this sort is to attach the chains to brackets or arms 
fixed securely to the sides of the cage. Let the well hole be 
boarded up on each side, having a vertical slit for the arms to pass 
through, so that the boarding forms a partition between the ca; 
and lifting chain, and in the event of the chain breaking it merely 
falls down the side of the cage without damaging it. Again, when 
lifting a balance weight, chains are attached to the top of the 
cage, their falling through breakage is nearly certain to foul the 
safety apparatus, which is almost invariably, though wrongly, 
placed on the top. Safety apparatus ought in every case to be fixed 
to the under side of the cage, to prevent risk of its efficiency 
by falling weights. The best kind of safety apparatus consists of 
a long wedge, so arranged that if the lifting chain snaps the wedge 
is forced by means of a spring between the cage runner and guide, 
firmly securing the former to the latter, the weight of the cage 
assisting the action of the wedge. Ram lifts are safer than 
suspended, and would be as safe as any mechanical apparatus 
could be if the balance chain was attached to arms or brackets 
projecting from the ram crosshead and the e partitioned off 
from the chain, as explained above for suspended lifts; but the 
general practice is to attach this chain to the centre of the top of 
the cage, thus ensuring death or injury to the occupants of the 
cage in case of breakage. A serious accident ede a few years 
ago with a large lift in Paris, through the cage getting detached 
from the ram head. The balance weight being attached to the top 
of the , drew it up with such force to the top of the well hole 
as to kill or disable most of the rs. This shows the 
necessity of not only having the balance weight chain attached to the 
bottom of the cage, but toa crosshead securely attached to the ram. 
The best way, however, of avoiding risk of damage from -chains 
is to do away with them altogether ; and there are several hydraulic 
balances now in use which enable us to dispense with these and the 
weights also. All hydraulic balances with internal pistons or 
stuffing boxes are objectionable, as it is difficult to detect leakage, 
pe great deal of trouble is experienced in getting at the internal 

cking. 
Y Casnann seeking tenders for lifts should insist upon the 
quantity of water consumed per journey being given in the esti- 
mate, so that a comparison of the consumption of water can be 
made along with the price, for a cheap lift may become a very 








dear one to the purchaser, and a low first cost may mean a large 
consumption of water. The weight of the load, the height it is 
lifted, and the available pressure, determine the kind of lift, so far 
as economy in the consumption of water is concerned, Thus in some 
circumstances a direct-acting ram lift is the most economical, 
while in others a short ram multiple lift uses the least water ; 
but in any case, for passenger work, the direct-acting ram lifts, 
where properly fixed, are preferable to the a lifts, even at 
a sacrifice of economy. most economical is the direct-acti 
ram lift completely balanced by i and one of this class wi! 
an Sin, ram and 501b. pressure will lift, exclusive of friction, a load 
of 25001b. But friction and speed, say at 2ft. per second, reduces 
this load to 2140 1b., or Pate it another way, the efficiency of 
this lift is 85 per cent., 15 per cent. going for friction and speed, 
and no hydraulic balances will give pom a high efficiency. The 
simplest way of mg om bd lift is by means of chain, and this 8in. 
ram would require the balance-weight attached to the lift by three 
din. chains, and the chains would compensate for the varying displace- 
— of bya water in = spray $ " 

ow if we suppose the lift to be only partially balanced, as the 
usually are, the run-out of the lift being 30ft., and having a tin, 
balance-weight chain, instead of lifting 2140 1b., as when completely 
balanced, it will only lift 1650 Ib. , = an efficiency of 66 per cent. Or 
suppose the lift has 50ft. run-out, it would only lift 1330 Ib., or an 
eficiency of 53 per cent., and the higher the lift the less the 
efficiency. 

The comparative efficiency of lifts is nearly as follows, viz.:— 
Direct-acting ram lifts, completely balanced by weights any length 
of run out, equal to 85 per cent. Direct-acting ram lifts, com- 
pletely balanced by hydraulic balance any length of run out, 75 per 
cent. to 80 per cent. Direct-acting ram lifts, pole. balanced, 
50ft. lift, 50 to 60 per cent. Short ram multiple geared lifts, any 
length of travel, average 60 per cent. Short ram multiple lifts, 
Armstrong type, multiply 6 to 1, about 65 per cent. | nme 
and rule for ascertaining the size of a direct-acting ram is 
to deduct the total weight of the balance chain weight from the 
load to be lifted, and call the result the reduced load. Subtract 
from the working pressure in pounds per square inch 4]b. for 
speed and 31b. for every 7ft. of lift, and call the result the reduced 
pressure. Divide the reduced load by the reduced pressure, and 
the result is the ne area of the ram. 

A discussion followed the reading of the r, which was wound 
up by the President, and a cordial vote of thanks to Mr. Suggate 
terminated the proceedings. 





IRON AND STEEL INSTITUTE. 


THE following programme of the Autumn Meeting, 1887, of the 
above institution, has been issued :— 

Wednesday, September 14th.—10 a.m., reception of the Institute 
in Manchester, and meeting for the reading and discussion of 
papers; 1 p.m., luncheon at Owen’s College, on the invitation of 
the Local ption Committee ; 2 p.m., eee aed will be pro- 
vided to convey the members to the Royal Manchester Jubilee 
Exhibition ; 8.30 p.m., Mayor's conversazione in the Town Hall. 

Thursday, September 15th.—10 a.m., reading and discussion of 
papers at Owen’s College; 1 p.m., luncheon, on the invitation of 
the Local Reception Committee; 2 p.m., alternate free excursions 
to Rochdale— Messrs. T. Robinson and Son's Engineering Works— 
and Oldham—works of Messrs. Platt Brothers—and to the works 
of Messrs. D. Adamson and Co, at Dukinfield, and of Messrs. 
Beyer, Peacock, and Co., Gorton; 7 p.m., annual dinner of the 
Institute in the Town Hall. 

Friday, September 16th.—10 a.m., reading and discussion of 
a at Owen’s College; 1 p.m., luncheon, on the invitation of the 

1 Reception Committee; 2.30 to 5.30 p.m., garden party at 
the Towers, Didsbury—Mr. Adamson’s; 7 p.m., reception of the 
members at the Royal Jubilee Exhibition by the Executive Council. 

Saturday, September 17th.—An excursion will be arranged for to 
Chatsworth, don Hall, and Buxton. 

A large number of works, in Manchester and the neighbourhood, 
will be open to the inspection of members during the three days of 
the meetings, 

The following oa will be read and discussed, so far as time 
permits:—(1) ‘‘On Testing Machines,” by the president; (2) ‘*On 
recent Metallurgical and Mechanical Progress, as illustrated at the 
Manchester Exhibition,” by Mr. Thomas Ashbury, Manchester; 
(3) ‘*On the Basic Open-hearth Process,” Wy. Mr. J. W. Wailes, 
of the Patent Shaft and Axletree rer ednesbury ; (4) ‘‘On 
the Mechanical Apparatus for Continuous ee orks of 
M. in, Guise,” by Mr. James Johnston, Manchester; (5) “On 
Electric Light Installations for Works and Factories,” b A 
J. A. Fleming, University College, London; (6) ‘‘On the Manu- 
facture of Ordnance at the Royal Arsenal of Trubia, Spain,” by 
Captain Leandro Cubillo, Trubia; (7) ‘‘ On Water Gas, as used for 
Metallurgical p ” by Mr. A. Wilson, Stafford ; (8) ‘‘ On the 
Mutual Action of Sulphur and Silicon on Iron at High Tempera- 
tures,” by Mr. Thomas Turner, Mason Science College, Birmingham. 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent.) 


Dredging %. jetties.—There has been considerable discussion of 
late over the relative merits of jetties and dredging for deepening 
the channels in New York Harbour. The Board of a mg) in 
1884, recommended that to give a depth of 30ft. from New York 
to the ocean a stone dyke should be built 8.8.E. from Coney Island 
to such a distance as might be found necessary, probably not less 
than four miles; this contraction of the mouth of the harbour 
would, it is believed, scour the main channel to the required depth. 
The Board stated that it had little expectation that anything more 
than temporary relief would result from dredging on a exposed 
to the full force of the Atlantic. Another jetty plan was for a 
dyke five miles long from Coney Island to within two miles of 
Sandy Hook, but the engineer who suggested this stated that it 
would be well to firs. try the experiment of deepening the channel 
across the bar by dredging, “ which has been so successful, b 
report, at the mouth of the Tyne, and at other ports in England, 
where the dredged channels have been in the open sea, and when 
improved, have been self-maintaining.” At New Haven, Conn., 
large sums have been spent by the Government in building a break- 
water and jetty at the mouth of the harbour, but it is now stated 
by local navigators that the effect has been very different from 
what was expected and intended, channels having been filled up 
and shoals formed where there was formerly deep water. Con- 
tractors are now deepening Gedney's Channel by dredging, and 
the main ship channel or the Swash Channel will also be 
so as to give a broad passage with 30ft. of water at low tide from 
the ocean outside the bar to the deep water in the lower bay. 
Last year Gedney’s Channel was deepened 2ft., and careful sound- 
ings have shown that the depth then reached has not only been 
maintained but slightly increased. It is therefore that 
careful experiments and observations should be made as to the 
effects of dredging before the harbour mouth is contracted by a 
dyke such as is favoured by the Government engineer in charge of 
the harbour work. 

Railroad tracks in cities.—Up to within a few years ago there 
was no hesitation in granting raiiroads right of way through the 
streets of cities, and this practice is even now preserved in the 
West. In the larger cities, however, the inconvenience and danger 
of level crossings and trains roveve | down the streets is being felt 
and acknowledged. In Chicago the tracks are now crossed by 
viaducts for the important streets, and in St. Paul, Minn., all the 
streets are to be carried over or under the tracks. The Pennsyl- 
vania railroad runs on the level thro Jersey City, N.J., to its 
terminus on the Jersey shore of the Hudson, and as there isa 


very large number of level crossings the impediment to travel is 





very serious, and many lives are lost annually. Outside the depot 
two or three streets cross the yards, and as there are there pro- 
bably twenty lines of rails with trains and engines arriving, depart- 
ing, and switching constantly, it is along and dangerous trip to 
cross, especially for wagons, in spite of the cautions of four or five 
flagmen. The rail company has several times proposed to 
elevate its tracks through the city, and has prepared its plans and 
estimates, but the city has always taken exception to the route, 
and nothing has been done. The people and the manufacturers 
approved the project, but the local authorities invariably hampered 
it. Now the company proposes to replace an existing double-track 
wooden trestle in a different part of the city, now used for freight, 
with a four-track iron structure, and will run its passenger traffic 
over the new route. The citizens are vigorously opposed to this 
new plan, as the retail trade would be diverted into another dis- 
trict, and all business would be seriously injured. In answer, 
however, to a delegation of property owners who desired some 
arrangements for an amicable settlement of an elevated project 
along the present line, President Roberts stated that the improve- 
ment was determined upon, and would be put through as fast as 
possible, 

_ The New York and Long Island Railroad Company has been 
incorporated to revive the project for a tunnel under the East River, 
The line will connect with the Long Island Railroad at Long Island 
city, and with the New York Central and Hudson River Railroad 
in New York, having access to the Grand Central Depét as a 
terminus, It is intended to connect ultimately with the Hudson 
River tunnel. The road will be about five miles long. Investi- 
gations have shown that the bed of the river is rock along nearly 
the entire route of the tunnel, and as the line will pass diagonally 
under the south end of Blackwell's Island, work could be prosecuted 
from several points. The tunnel would be for a double track road, 
and its dimensions are to be 27ft. wide and 2Ift. high. On the 
approaches there are to be stations at short intervals with elevators 
to the surface and the elevated railroads. The fare is to be 5 cents, 
An ingenious scheme for an ‘inter-metropolitan” railroad for the 
cities of New York and Brooklyn is a double track belt railroad, 
crossing the East River twice by tunnels 3200ft. and 3600ft. long 
and being on viaduct through the cities. The tunnels would be 
far enough apart to accommodate the up-town and down-town traffic 
and serve as auxiliaries to the present elevated roads. The south 
tunnel would be near the lower end of the Manhattan Island. The 
scheme provides for masonry viaducts, and tunnels composed of 
wrought iron or steel double shell caissons, sunk by pneumatic 
process, The traffic, however, is by no means sufficient to give 
much show for so comprehensive a scheme. 

Developing Central America,—C. P. Huntington, the railroad 
magnate, has purchased a railroad seventy-five miles long in 
Guatemala, extending from the Pacific Ocean to the city of Guate- 
mala, and spre to build an inter-oceanic road across Central 
America. e scheme is in the interest of Mr. Huntington’s rail- 

system, and of a syndicate of the capitalists who are develop- 
ing the coal and iron resources of Alabama, the intention being to 
open up Central America as an outlet for the various products of 
bama. The yey ee been investigating the Honduras 
route, from the Bay of Honduras on the Atlantic Ocean, to the 
Bay of Tonseca on the Pacific, which route was favourably endorsed 
in an official report by Admiral Davis, U.S.N. Mr. Huntington 
has undertaken to provide a railroad route across Central America. 
The distance from New Orleans and Mobile to Honduras Bay is 
not much greater than to the Gulf terminus of the proposed 
Tehuantepec ship railroad, and there is a difference of a few hun- 
dred miles only, while it is claimed that there are prevailing winds 
and currents favourable to the Honduras route. It is claimed that 
the Huntington Interoceanic Railroad will be in operation before 
the ship railroad is commenced ; and the route is said to be through 
a good country, affording a good local traffic in addition to the 
receipts for transportation of the products of the Mississippi valley, 
and of the coal and iron mines, furnaces, &c., of Birmingham, Ala. 
There are great expectations of the results of this comprehensive 
scheme, 

The law on brakes.—In consequence of the recent railroad 
accidents for which the failure of air brakes is held responsible, 
the Railroad Commissioners of Massachusetts have issued a 
circular to the railroad companies of that state calling attention 
to the law relating to brakemen. The law requires that there 
shall be stationed on every passenger train ‘‘trusty and skilful 
brakemen equal in number at least to one for every two cars in 
the train, and one such brakeman upon the last car of every 
freight train, which car must always be equipped with a good and 
sufficient brake.” 








SoutH KENsincTon MusgeuM.—Visitors during the week ending 
September 10th, 1887:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 8866; mercantile marine, 
Indian section, and other collections, 4135. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 6 p.m.: 
Museum, 1143; mercantile marine, Indian section, and other col- 
lections, free, 3169. Total, 17,313. Average of corresponding week 
in former years, 19,095, Total from the opening of the Museum, 
25,874,682, 

THE FRENCH IN JAPAN.—We read in Le Courrier d Haiphong of 
June 16th:—“ French triumph for French Industries: It is in 
Japan that French industry has achieved its latest success, The 
Creusot Works have obtained a contract for the construction there 
of nineteen small vessels. They will be sent out from France a)l 
en nef putting together.” We are also informed that the Creu- 
sot Works have, through their representative in China, concluded 
a contract with the arsenal at Foochow, amounting to a total of 
£37,000 sterling, for the supply of material required for the con- 
struction of steel gunboats for the Canton River. 

SaniTARY INSTITUTE OF GREAT Britary. — The tenth Autumn 
Congress, 1887, will be held at Bolton, from September 20th to 
September 24th. The Health Exhibition, including sanitary 
apparatus and appliances, in connection with the Congress, will be 
beld in the Drill Hall and special building, Silverwell-street, from 
September 20th to October 15th. The following programme has 
been issued :—Tuesday, September 20th:—1 Mao Reception of 
members of the Congress, by his worship the Mayor, in the Recep- 
tion-room, Town Hall. 1.30 p.m.: Public luncheon. 3 p.m.: 
Opening of exhibition in the Drill Hall, Silverwell-street, by his 
worship the Mayor of Bolton, and announcement of awards by 
oo. 8 p.m.: First general meeting, opening address by Right 

on. Lord Basing, F.R.S., in the Albert Hall. Wednesday, 
September 21st :—Section I1.—‘‘ Sanitary Science and Preventive 
Medicine,” in the Town Hall. 10.30a.m.: Address by Professor 
J. Russell Reynolds, M.D., F.R.S., F.R.C.P. 11 a.m, to 1 p.m.: 
Papers and discussions on ‘‘Sanitary Science and Preventive 
Medicine.” 2to5p.m.: Ditto, 8p.m.: Conversazione. Thurs- 
day, September 22nd.: Conference of medical officers of health, in 
the Town Hall. 10.30 a.m.: Papers and discussions on matters 
which come specially within the province of medical officers of 
health. Section II.—‘‘ Engineering and Architecture,” in the 
Town Hall. 10.30a.m.: Address by Professor T. Hayter Lewis, 
F.S.A,, F.R.L.B.A. 11 a.m. to 1 p.m.: Papers and discussions on 
‘‘Engineering and Architecture.” 2 to 5 p.m.: Ditto. 8 p.m.: 
Lecture to the Congress, by Arthur Ransome, M.D., F.R.S., in the 
Albert Hall, Friday, September 23rd :—Section III. —‘‘Chemistry, 
Meteorology, and Geology,” in the Town Hall. 10.30a.m.: Address 
by August Dupré Ph .D., F.C.S., F.R.S. 11 am, to 1 p.m: 
Papers and discussions on ‘‘Chemistry, Meteorology, and Geology. 
2to4p.m.: Ditto. 5 p.m.: Closing general meeting of Congress, 
in the Town Hall. Saturday, September 24th: — Excursions; 
particulars will be announced in a future mme. 8 p.m.: 
Addresses to the working cl in the Albert Hall, by Major 
Lamorock Flower, A. Wynter Blyth, M.R.C.S., Henry Law, 
M. Inst, C.E. Admission by ticket. A public dinner will probably 


be arranged during the 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


ORDERS continue to accumulate at the sheet mills, where there is 
now scant fear of a want of full work for some weeks to come. 

Bars, too, are in rather a stronger position than last week, and 
from some markets there is a perceptibly improving demand for 
marked descriptions. These last-named qualities remain on the 
basis of £7. edium bars are £6 5s. down to £6, and common 
sorts can be occasions!ly had down to £4 15s., but £5 is the price 
of what may be termed a best common bar. At that price a reli- 
able brand was being offered yesterday and to-day, both in Bir- 
mingham and Wolverhampton. 

Touching the North Staffordshire trade in this article, the present 

wrices of Messrs. Robert Heath and Sons, of the Biddulph Valley 
ronworks, Stoke-on-Trent, and the Ravensdale Ironworks, Tun- 
stall, are as follows:—Flats, from lin. by jin. to 6in. by lin., 
rounds and squares, }in. to 3in., £5 5s.; best ditto, £5 15s.; double 
best, £6 5s.; best bevelled, from lin. by }in., £6 15s.; best grooved 
horseshoe iron, from lin., best turning, to 3in. diameter, Stafford- 
shire angle iron, from 1 by 1 by } united inches, all £5 15s.; best 
Staffordshire angle iron, #6 5s,; double best, £6 15s,; tee iron, to 
8 united inches, £5 15s.; best ditto, £6 5s.; best angle and chan- 
nel, £7 15s.; bridge or tank plates, £6 5s.; best boiler, £6 15s. ; 
double best, £7 5s.; treble best, £9 5s.; annealed tank plates or 
sheets, not thinner than 13 w.g., or over 4ft. wide, £6 5s.; 
‘¢Ravensdale ” best hoops, lin. to bin., ordinary gauges, £6 2s, 6d. ; 
‘* Ravensdale” best waved hoops, =. to 16 w.g., £6 7s. 6d.; 
best half round and convex, best ovals, best cantop, gin. and lin., 
all £5 15s.; bridge and tram rails, £5 10s.; wheel spoke and grate 
bars, £5 5s,; best rivet iron, from ,%4in., £7 15s.; fencing wire, 
0 to4w.g., £7 5s.; best boat head iron, £5 15s,, all delivered 
Liverpool or equal. 

Sheet makers are so full of work that they are unable to accept 
new business at current rates, And as the number of such firms 
is increasing, there is less reluctance to recognise the advance of 
2s. 6d. per ton, which was last week quoted by some well-placed 
firms. Singles are strong. Some firms quoted £6 5s, as their 
price, while others accepted £6. More business is being done in 
doubles at £6 7s. 6d. up to £6 10s., while for lattens there were 
makers who, having an accumulation of orders upon their books, 
did not hesitate to ask £7 7s. 6d. and £7 10s. 

At that figure the iron is much below the price at which it should 
stand ata time of so heavy requirement. Without, however, the 
practicability of securing bined action ngst the makers to 
get up prices, there has still been more than a strengthening of 
rates in the past month. Doublesare worth quite 5s, per ton more 
than a month ago. 

The black sheets of Messrs. Morewood and Co., Birmingham, are 
quoted :—‘‘ Woodford” brand, up to 20 B.G., £7; 21 to 24 B.G., 
£8 10s.; 25 to 26 B.G., £10; 28 B.G., £10 10s. Close annealed 
“ Woodford Crown,” for the above gauges respectively, £9 10s., 
£11, £12 10s., and £13; close annealed “ Woodford Best,” £11, 
£12 10s., £14, and £14 10s, ; close annealed ‘‘ Woodford Best Best,” 
£12 103, £14, £15 10s., and £16; close annealed ‘ Woodford 
Best Best Best,” £14 10s,, £16, £17 10s. £18 ; ‘‘ Woodford Char- 
coal,” £16, £17 10s., £19, and £19 10s, Mild steel sheets, by 
aaa process—close annealed—£13, £14 10s., £16, and 
£16 

The galvanised sheet makers are particularly busy. The ship- 
ments during August were no less than 12,908 tons, being an 
increase of 3456 tons on the year. This brisk demand has resulted 

in prices having been advanced 5s, to7s, 6d. on the month, and there 
is every prospect of a still further considerable rise. 

More is being done in strips, which are £4 17s, 6d. for gas piping 
use, £5 2s. 6d. to £5 5s. for general hoops, and a further 5s. for 
baling use cut to lengths. 

—— of basic steel continue to leave the works of the Staf- 
fordshire Steel and Ingot Iron Company to be built into bridge 
erections in India, South America, a ¢ other distant markets. 

Foreign pigs are changing hands this week in better quantities, 
and sellers report that inquiries mpnene'ay | them are of a more en- 
couraging character. Some time must, however, yet elapse before 
there is any need for buyers to enter the market with much spirit. 
Meantime prices are kept up on last week’s basis of 36s. for North- 
amptons, 37s, for Derbyshires, and 39s, 6d. to 41s. for Lincolnshires, 

Staffordshire qualities of the superior sort are prejudiced by the 
extent to which steel in billets and blooms is used up in the iron 
mills ; but the demand for the inferior kinds for basic steel making 
is so heavy that prices of the brands of this order in largest request 
are much firmer than would otherwise be the case, Cinder pigs 
are from 31s, 6d, down to 30s. 6d. 

Native pigs of all-mine quality are 52s. 6d. down to 50s., and 
part-mines are 40s., while hematite forge pigs are about 52s. 6d. 

The manufacture of electrical machinery is one of the industries 
best furnished with orders in the district. Manufacturers of 
dynamo machines and other similar appliances have sufficient work 
in hand to keep them fully e ed during the remainder of the 
year. Some local work will provided if the intention of the 

Coseley Local Board to substitute electricity for gas is carried into 
effect, One large ironworks in that locality is negotiating for the 
adoption of electricity. This action is due to the alleged exorbit- 
ance of the company’s charges, 

Local ware manufacturers are in receipt of a fair number of 
orders from India and the Antipodes ; from the West Indies and 
South America also orders are arriving to a satisfactory extent, 
and makers who do business with Canada are increasingly active. 

At this moment the engineers and machinists are engaged in the 
execution of a moderately large number of orders ; they cannot, 

however, see very much work ahead. There is more activity in the 
heavy ironfounding branch; several firms in South Staffordshire are 
busy in the production of telegraph posts for export. 

The Bromford Ironworks, Oldbury, which were in the possession 
of Messrs. John Dawes and Sons, are to be offered for sale in Bir- 
mingham to-day—Thursday. The loose stock will be sold to- 
morrow. The works are in complete going order, and they have 

n inspected by several ironmasters. 

_ Fifteen thousand operatives eng: in the wrought nail trade 
in the Bromsgrove and up-country districts went out on strike on 
Monday for an increase in wages of about 10 per cent. They ask 
for a return to the prices known as the 1879 list, less 10 per cent. 
It is stated by the leaders of the men that they have submitted to 
reduction after reduction until their position has now become 
intolerable, 

_. From the statements of the leaders of the chainmakers on strike 
it would appear that many operatives are working longer hours 
and are receiving less wages than the Association allows. Deter- 
mination is expressed to renew the strike again and again rather 
than permit the extension of these practices, 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Muanchestey.—The condition of the iron trade in this district 
remains much the same,as I have reported for several weeks past, 
and there is no specially new feature that calls for particular 
notice. So far as pig iron is concerned, the condition can only be 
described as one of continued stagnation of trade. For their 
small requirements, consumers go on either replacing contracts as 
they Tun out, or buying from hand to mouth, and in this way 
there is slow usiness doing; but it is altogether without life, and 
there is no indication of any enlarged uirements coming 
forward, whilst prices remain on the extremely low basis which has 

t, what little fluctuation there does 


n wy bed some time 
take p! ing mostly in the favour of buyers, although makers, 





as a rule, show a decided firmness in holding to present rates as 
the lowest point to which they are prepared togo. Hematites also 
remain in very poor demand, with makers generally firm, but the 
actual selling prices in the open market rather easier, Except that 
the shipping demand is for the present fairly good, the condition 
of the finished iron trade remains very unsatisfactory. There is 
no appreciable expansion of home trade requirements, and makers 
have as much as they can do to maintain their prices. 

There was again only a very dull market at Manchester on 
Tuesday. Busi a moderate extent was reported in some of 
the cheapest brands of pig iron, but for the higher priced iron 
there was comparatively little or no inquiry except here and there 
for small parcels for special requirements. Lancashire makers still 
quote 38s. 6d. for forge and 39s, 6d. for foundry, less 2}, delivered 
equal to Manchester, but beyond occasional small sales to regular 
customers, they are doing little or nothing. In Lincolnshire iron 
sales of foundry iron have taken place at about 30s., less 24, delivered 
equal to Manchester ; forge bers are, however, very little 
inquired for, except at prices which makers are not disposed to 
accept. Business has also been done in Derbyshire foundry 
iron at about 40s., less 24, delivered here, and at this price it 1s 
competing successfully with Middlesbrough, which although 
easier than last week, is still difficult to get at anything under 
42s, 10d., net cash, for good named foundry brands delivered equal 
to Manchester. In Scotch iron there is quite as much underselling 
as ever, and there is no difficulty in buying at quite 1s, and 1s, 6d. 
per ton under makers’ nominal quotations. 

Hematites meet only with the smallest possible inquiry, and 
although one or two makers still quote 53s, to 53s. 6d., less 25, for 
No. 3 foundry qualities delivered into the Manchester district, 
there are ready sellers in the open market at 52s. 6d., less 24. 

In the manufactured iron trade there is still a fairly good busi- 
ness doing for shipment, which keeps most of the forges fully 
employed, but home trade requirements show no improvement. 
The recent restricted output from the mills, as the result of the 
hot weather and the prolonged drought, has helped to give strength 
to the market, but, notwithstanding this, makers have not been 
able to get up their prices, and for delivery into the Manchester 
district £4 17s. 6d. is the full average figure that is being got for 
bars, £5 5s. for hoops, and £6 7s. 6d. to £6 10s. for sheets. 

As regards the engineering branches of industry, they remain on 
what may be termed a stationary condition. In some departments 
a fair amount of inquiry is reported, and most of the leading con- 
cerns amongst engineers and machinists are kept moderately well 
employed. There is, however, no actual progress being made 
towards improvement, and where new work is got it has, apart 
from speculation, to be taken at excessively low cut prices, which 
in many cases render it questionable whether the orders are worth 
having or not, except that they help to keep working. The returns 
of the trades union societies are also stationary as to the numbers 
out of employment, and the improvement which a month or so 
back was being reported in the gradually lessening number of 
members receiving out-of-work support has received a check, which 
shows that trade generally has not entered upon that return to 
activity which the secretaries of the various societies have set forth 
in the reports. 

Messrs. Smith and Coventry, of Manchester, have just added to 
their stand at the Exhibition a very ingeniously-arranged machine 
for making cigarettes. It is the invention of a Russian, and is 
called Jadovsky’s patent. The machine shown at the Exhibition is 
the third that has been made, and is the only one in England. 
Without the aid of drawings I can only describe very generally the 
main features of the machine. There are three principal sets of 
operations :; First, the manipulation of the paper that forms the 
cigarette tube; second, the formation of the mouthpiece; and 
third, the filling in of the tobacco. The whole of the motions con- 
nected with these operations are actuated from one main shaft, 
which is driven by belt gearing from a small engine or by hand 
power, and the machinery is carried in a very compact arrange- 
ment on the top of an iron table. The paper for forming the 
cigarette tube is fed automatically into the machine from a roll 
containing sufficient paper for about 30,000 cigarettes. The paper 
is then stamped with the trade mark or brand and passed along a 
slide to a pair of scissors, which cut off suitable lengths ; during the 
cutting off, the outside edge of the paper is held bya clip which forms 
a portion of a roll by which the paper is rolled into tube form, whilst, 
in the act of cutting off, one edge of the paper is pasted on an automa- 
tic roller, which exposes a fresh pasting surface forevery tube. The 
roller which forms the tube is given two turns by a segment wheel 
on the main shaft, and is then at rest a the feeding forward 
and cutting off of the paper. As soon as the tube is formed it is 
wiped off the roller by an india-rubber disc into a carrier, and by 
an adjustable arrangement it is placed in position to receive the 
mouthpiece, which forms the second operation. The mouthpiece 
is automatically cut off from an endless roll of cartridge paper, the 
paper being cut with a point at one end, and this point is caught 
in a revolving twister, which rolls up the mouthpiece, and as soon 
as this is done it is by another automatic arrangement pushed into 
the end of the tube, the outside spring of the mouthpiece holding 
it in position. With the mouthpiece attached, the tube is carried 
to the next position, ready for receiving the tobacco, which is fed 
along a trough on an endless band in a regulated quantity. The 
tobacco is cut off in quantities sufficient for a cigarette, and falls 
into a compressor, where it is pressed into a plug or circular shape, 
and is then forced by a plunger through the compressor into the 
paper tube, which during this operation is held in tension. The 
monte is then moved into another position, where the rough 
tobacco is trimmed off, and being now completed, it is ejected on 
to an endless band and is delivered into a suitable receptacle. The 
various operations for making the cigarette are all completed at 
each revolution of the main shaft, and there are five main opera- 
tions going on simultaneously. The machine, I understand, is 
— of making 3000 to 3500 cigarettes per hour, and a syndicate 
is being formed for working it in England. 

The quarterly meeting of the Manchester Association of Engineers 
was held on Saturday at the Grand Hotel, but the business was of 
a purely formal character, the most important being the election of 
four honorary and three ordinary members. 

As the season advances there is necessarily some increased 
demand coming forward in the market for the better qualities of 
round coal for house fire consumption, but the improvement so far 
is only making itself very slowly felt, and four days a week still 
represents the full average time that most of the collieries are 
working. The common classes of round coal for steam and forge 
purposes and engine classes of fuel are perhaps moving off rather 
more steadily now that, with the close of the holidays and the more 
—— water supply, works are getting in more regular operation, 

ut the demand all through is still only very poor, with supplies 
abundant. Prices remain much the same as last quoted, with no 
present indication of any upward movement, best coal at the pit 
mouth averaging 8s. to 8s. 6d.; seconds, 6s. 6d. to 7s.; common 
coal, 5s, to 5s, 6d.; burgy, 4s. 6d. to 5s.; best slack, 3s, 6d. to 4s. ; 
and common sorts, 2s. 6d. to 3s. per ton. 

For shipment the demand is extremely dull, and good qualities 
of steam coal do not average more than 6s. 9d. per ton delivered at 
the high level Liverpool, or the Garston Docks. 

Barrow.—There is a quieter tone to report in the iron trade this 
week, The demand for all descriptions of hematite pig iron is less 
active than it has been for some time, the fact being that con- 
sumers’ wants are fairly supplied for some time to come, as most of 
the inquiries for iron are for forward delivery. There is, however, 
no scarcity of orders to go on with, and as makers are very fully 
sold forward, they are not in position to feel the present inactive 
tone in the market. So long as the consumption of pig iron is 
maintained at the present rate, there is no reason to fear that 
makers will run short of orders, and the probability is that the 
consumption will increase rather than decrease, because makers of 
steel are using more iron, and are likely to use still more in the 
future. This, of course, is entirely distinct from the ordinary 
consumption in the general trade. ‘Stocks of iron are fairly 











bulky in the hands of second-hand dealers, but makers do not 
hold much stock. They are, in fact, delivering practically all 
their make on to trucks for immediate consumption. A 
proportion of the furnaces are in blast—over four-fifths—and 
some of those standing are out for repairs, or in the hands of 
makers who are not doing as full a trade as the main body of the 
producers of the district are. Prices are steady at 45s, 6d. per ton 
for parcels of Bessemer iron in mixed numbers net f.o.b., or on 
trucks at makers’ works ; while No, 3 forge and foundry iron is 
quoted at 44s. 6d. per ton. Sales, which have not been extensive 
lately, are reported at about 1s. per ton below these figures. The 
steel trade is well employed in duet all departments, There is 
still a remarkably good demand for rails, but makers are not in a 
position to accept much new business as they are so full of orders. 
Their mills are regularly and briskly employed, and they have in 
hand and in prospect fully a twelvemonth’s work. Prices of rails 
are steady at from £4 2s. 6d. to £4 7s. 6d. per ton net f.o.b., for 
sections of 50lb. per yard. Blooms, bars, and billets, represent a 
quieter trade than of late, but some good orders are held, and the 
mills are almost regularly employed. There is a fair consumption 
of merchant qualities of steel, and the trade in wire, hoops, &c., is 
satisfactory. There is not much doing in steel for shipbuilding 
purposes, but it is highly probable that orders will be very plentiful 
shortly. No change can be noted in the shipbuilding trade. At 
Barrow not a single ship is on the stocks, but there is a very brisk 
inquiry, chiefly from foreign sources, and builders are expecting 
orders. There is more activity in the marine engineering and boiler 
departments than in the erecting shops, but even in the former 
there is not much activity, and engineers could do ten times the 
amount of work if they had it todo. Finished iron workers are 
doing a very quiet trade, and there is no prospect of any improve- 
ment. The iron ore trade is steady, and there is a good demand 
for the better qualities of metals, prices being firm at late rates. 
A proposal has been set on foot at Barrow to erect works and com- 
mence the trade of wood pulp manufacture. The names of Mr. 
Partington, paper maker, Glossop, and Mr. T. Briggs, Manchester, 
are associated with the scheme. At present the difficulty in the 
way is as to an efficient and adequate supply of water, and it is 
hoped and believed that this will be satisfactorily got over. All 
operations have ceased at the works of the Vulcan Steel and Forge 
Company, Barrow. A mill has been put down at these works by 
Mr. Daniel Adamson, of Manchester, to manufacture weldless ring 
hoops for boilers in the same way as tires are produced. This is 
the patent of Mr. J. Windle, engineer, of Barrow, and at a time 
when higher boiler pressures are required for triple and quadruple 
a engines, it is unfortunate that an opportunity is not 

orded to the patentee to achieve the practical success of his 
important invention. Mr. Windle claims that he can secure 
greater strength with thinner plates, and that the boiler can be 
worked at higher pressures with less danger than under the present 
system. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

ANOTHER bed of coal has been reached at the Wharncliffe Wood- 
moor Colliery, Carlton. This, it is expected, will provide more 
employment for the mining population. 

The South and West Yorkshire collieries continue to do an 
increasing business with Hull. For the eight months to August 
last there were 1,167,672 tons taken to the great Yorkshire port, 
compared with 873,112 for the corresponding period of last year. 
The quantity taken last month was 164,968 tons, against 128,448 
tons for August of 1886. The exports from Hull to foreign markets 
last month were 71,804 tons, as compared with 81,067 tons for 
August, 1886. For the eight completed months of this year the 
exports are 571,280, against 393,046 tons for the similar period of 
last year. The principal increasing markets in foreign parts are 
South Africa, South America, Austria, Belgium, Denmark, East 
Indies, Egypt, France, Germany, Gibraltar, Holland, Italy, Malta, 
Russia, Spain, and Sweden and Norway. Russia’s increase is from 
87,373 to 131,495 tons; France, from 14,458 to 50,618; and Sweden 
and Norway, from 99,253 to 138,555 tons, 

Hardware and cutlery have increased in value of exports of late, 
although not to any great extent, the amount last month being 
£243,433 against £234,156 for August of 1886. The increased 
business has mainly been done with Germany, Holland, Spain and 
Canaries, United States, Brazil, Argentine Republic, and British 
Possessions in South Africa. The steel trade has greatly advanced 
during the whole year in the foreign markets, and the month just 
closed shows a corresponding increase, the value exported during 
August having been £172,644 against £135,286; of this increase the 
United States ranks for the largest share, its call having advanced 
from £55,268 to £101,799. For the eight months the increase is no 
less than from £839,145 to £1,475,944, of these values the United 
States took in August, 1886, £297,826 and last month £881,909. 

The death is announced of Mr. Henry Atkin, at his residence, 
Norwood, Surrey. For upwards of sixty years Mr. Atkin resided 
in Sheffield, being engaged in the es business as a member of 
the firm of Joseph Rodgers and Sons, of No. 6, Norfolk-street, from 
which establishment he retired thirty years ago. In 1849 he occu- 
pied tbe Master’s chair of the Cutlers’ Company, and at the time 
of his decease was Senior Past Master Cutler. It is a somewhat 
singular coincidence that whilst enjoying his usual good health on 
the anniversary of the Cutlers’ Feast he was seized with apoplexy 
whilst stooping in his drawing-room, and died after an illness of 
five days, in the eighty-ninth year of his age. 

Another cage accident is reported in the Yorkshire coalfield, 
this time at Denaby Main. As a draw of water was being brought 
up the cupola or return air shaft, the wire rope connecting the 
ascending cage with the engine suddenly snapped in two without 
any warning, and the cage fell to the bottom of the shaft, where it 
was dashed to pieces. The rope parted about half-way, where the 
ascending and descending cages meet. A full batch of datalers 
had come out of the pit only the draw before. The wire rope 
appeared to be perfectly safe when examined a few hours pre- 
viously, and the part where it snapped is the only place found to 
be defective. 

A vigorous effort is being made to establish a new miners’ union 
on a purely non-political basis. 

The Canadian tariff regulations, as recently revised, are injuri- 
ously affecting the file trade. Several Sheftield manufacturers, 
struck by the falling-off in their file orders, wrote their agents on 
the subject. One replies thus:—‘‘ The demand for files here is 
not nearly so great latterly, as the native article is rapidly super- 
seding the imported one. Under the new tariff manufacturers 
import their steel free of duty, while imported files pay 35 per 
= This brings them in too dear, except for special favourite 

rands.” 

The Sheffield United Gas Light Company, in its report for the 
half-year ended June last, announces that it is able to pay the 
maximum dividend—10 per cent.—without trenching on reserve, 
as on the former occasion. This is partly attributable to the 
increased receipts from residual products, which have long been 
at very low values, 








THE NORTH OF ENGLAND. 
(From our own C ) 

THE attendance at the Cleveland iron market, held at Middles- 
brough on Tuesday last, was good; but not much business was 
done, and a further reduction took place in the price of pig iron. 
The Glasgow market was reported weaker, owing to the unfavour- 
able dispatches from America; and as the Cleveland trade is 

ly dependent on the tone at Glasgow, dulness again prevailed, 
and buyers are withholding their orders. Merchants are now 


accepting 34s, per ton for No. 3 g.m.b., for prompt delivery; or 
hd. to 3d. fees Game they were willing to take last week. Makers 
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no longer hold out for 35s., and are prepared to accept 34s. 6d.; 
but buyers are not willing to give so much, and few transactions 
are recorded. Forge iron, in common with other grades, is weaker, 
and can be bought for 32s. per ton, or 3d. below last week's price. 

Stevenson, Jaques, and Co.'s current quotations are:—‘‘ Acklam 
hematite,” (mixed nos.), 45s, per ton; ‘‘Acklam Yorkshire,” 
(Cleveland) No. 3, 35s. per ton; ‘‘ Acklam basic,” 36s. per ton; 
refined iron, 48s. to 63s. per ton, net cash at furnaces. 

Warrants purchased at 33s. 11d. to 34s. per ton, but no desire to 
speculate in them is apparent, and few sales are made. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron is 
steadily decreasing. The quantity held on Monday last was 
330,902 tons, or 1005 tons less than a week previously. 

Shipments from the Tees are fairly good this month, there being 
a decided improvement in the exports to foreign ports. Up to 
Monday night the quantity of pig iron sent away was 28,723 tons, 
as against 25,457 tons in August. During the same time 18,380 
tons of manufactured iron and steel were exported. 

Orders for finished iron have recently come in somewhat more 
freely, but prices have scarcely been maintained; indeed, slight 
concessions have been made all round to secure orders. 

The value of goods of all kinds, except coal and coke, exported 
from the Tees last month was £228,931 ; from the Tyne it amounted 
to £215,553. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron market, which closed very flat last week, 
has shown more animation within the last few days, and the prices 
of warrants were somewhat higher. Speculative warrants were 
last week down below 42s., but they have this week been above 
that figure. Still, the condition of the market has not, on the 
whole, been very strong. It has been sustained mainly by the 
good shipments of the past week, which are officially reported at 
10,184 tons, as compared with 7928 in the corresponding week of 
1886. Of the total quantity no less than 3660 tons went to Italy, 
1150 to the United States, and 900 to Canada. Since last report 
one furnace has been put out of blast at Langloan, there being now 
eighty-four in operation, against eighty-two at this date last year. 
oe to stocks in the warrant stores are now comparatively 
small. 

The current values of makers’ pigs are as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No. 1, 48s. 6d.; No. 3, 44s.; Coltness, 
53s. 6d. and 44s.; Langloan, 49s. 6d. and 45s. 6d.; Summerlee, 
51s. 6d. and 43s.; Calder, 48s. 6d. and 42s. 3d.; Carnbroe, 44s. and 
40s.; Clyde, 46s. 6d. and 41s. 6d.; Monkland, 43s. 3d. and 39s. 6d.; 
Govan at Broomielaw, 43s. 6d. and 39s. 64.; Shotts at Leith, 49s. 
and 45s. 6d.; Carron at Grangemouth, 52s. and 44s. 6d.; Glen- 
garnock at Ardrossan, 49s. and 41s.; Eglinton, 43s. 4d. and 39s. 6d.; 
Dalmellington, 44s. and 40s. 6d. 


The arrivals of Cleveland pig iron at Grangemouth for the past | 


week were 7221] tons, as compared with 6158 in the same week of 
1886, and there is a total increase in these imports since Ist 
January of 17,856 tons, the total during that time amounting to 
234,841 tons. 

In the basic steel trade there is a fair amount of business passing. 
The shipment of basic steel from Ardrossan in the past week 
amounted to 482 tons. Two additional furnaces have been placed 
on the manufacture of basic. 

Malleable iron is steady, and there has been some talk of a com- 
bination among the makers for keeping up prices, if not also bring- 
ing about a further increase. 

The coal trade is fairly active, and the inland demand has 
increased in consequence of the colder weather. It may now be 
expected that contracts of importance will come into the market. 
There is some chance of the prices hardening a little, but the 
supplies are so ample that only a very small increase is expected. 
The past week’s shipments from Glasgow were 26,333 tons; 
Greenock, 2979 ; Ayr, 10,230; Irvine, 2474 ; Troon, 5460 ; Burnt- 
island, 8886; Leith, 4962 ; Grangemouth, 14,058 ; Bo’ness, 5905 ; 
and Granton, 1710 ; total, 83,197 tons, as compared with 77,705 in 
the corresponding week of 1886. 

The colliers are working fuller time than hitherto, having in 
several important districts ceased keeping a holiday every 
Thursday. 

Much dissatisfaction is expressed by the Scotch coalmasters on 
account of the statement made in the House of Commons the other 
night by Lord Charles Beresford (in reply to Mr. Stephen Mason), 
that he would rather give 13s. a ton for Welsh coals for the ships 
of the navy than 3s. a ton for Scotch coals. There are different 
qualities of Scotch coals just as there are different kinds of Welsh, 
but the best Slamannan steam coal is hardly, if at all, inferior in 
staying power to the best Welsh, and the former can be delivered 
to the war ships in the Forth and Clyde at 8s. 6d. a ton, or as com- 
pared with 13s. for Welsh. The most curious part of the business 
is that the Scotch coalowners actually hold certificates from the 
Admiralty in favour of their coal, which is almost invariably used 
by shipbuilders for testing the speed of their vessels. The 
Scotch steam coal is likewise used in all the fast deep sea steamers 
that come to our ports, and the coalmasters have constantly large 
contracts on hand for supplying it to the best vessels belonging to 
foreign nations. 

About 12,000 tons of new shipping was launched from Clyde 
shipyards in the course of the week, and it is expected that 
important fresh contracts will presently be placed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE railway season of 1887 will long be regarded as a remark- 
able one. It is now coming to a close, and railway directorates 
are in good heart for extensions and improvements. It is fully 
expected that certain schemes now maturing will figure in the next 
parliamentary session, and | shall not be surprised at the ‘‘ Mon- 
mouthshire” again seeing the light. The virgin valleys of Mon- 
mouthshire, so far as the lower measures are concerned, will bring 
this imperatively to the front, and ample capital is in readiness. 
Meanwhile speculative minds are suggesting the doubling of the 
Cambrian, and opening up the north more extensively, of the Great 
Western finding its way south to Aberystwith, of mid-Wales 
taking up again the nearer route to Aberystwith, and of the con- 
nection being formed “between the Radnorshire valleys and 
Giamorgan. In the meanwhile, the Rhondda and Swansea Bay is 
being pushed on vigorously, the Barry is far advanced, the Roath 
extension also, and the conversion of the Treforest, ge and 
Newport into a passenger line is expected to be one of the early 
events of the next year. 

In many respects the steel trade may be considered as satis- 
factory. Swansea Exchange on Tuesday was well attended. Home 
hematite was quoted at 48s. to 48s. 6d.; Bessemer blooms, £4 4s. ; 
bars, £4 15s.; Siemens bars, £5 2s. 6d. delivered, cash ; steel 
rails at £4 5s. to £4 7s. f.0.b.; merchants bars, iron, £4 10s. In 
tin-plates prices remain unaltered, though stocks are visibly on 
the increase, in consequence of deficient shipping to hand. This 
was expected, as the clearances last week only amounted to 20,778 
boxes. Prices are :—Iron coke tins, 13s.; Deemer steel up to 
13s. 6d.; Siemens ordinary, 13s. 6d. to 13s. 9d.; best from 15s. 6d. 
to 18s. 6d., according to brand and finish. Wasters much in demand 
from 12s. 6d. Charcoals dull. 

Steam coal quotations are unsteady, and the drop of Is. in best 
qualities seems to be sustained. ices are now &s. 3d. to 8s. 6d. 
for best steam. A month or two ago the same coal fetched 9s, 3d. 
to 9s. 6d. Small steam threatens to be lower than ever. In times 
of depression, when large steam was even slightly lower than at 
present, small steam was from 4s. 3d. to 4s. 6d., and at its best 5s. 

rton. Quotations now are down to 3s, 6d., and it is not improbable 
ut that it will be lower still. 





There has been a great falling off in inquiry at the ports gene- 
rally. Cardiff, as usual, has suffered most, and the export of coal 


to foreign parts was in marked contrast to that of a few months 
ago. ewport showed a diminished export, and the slackness 
appears to have told throughout the district. In this case the 


stormy weather, which is not unfrequently credited with the ill- 
doing, is not to blame, and the only reason I can assign is that 
foreign coaling stations being now — stocked, demand has 
lessened. House coal continues in little demand, and prices are 
unaltered. Pitwood is at 15s., best price, and in demand ; coal- 
owners are getting in large supplies against winter requirements, 
so prices are slightly on the advance. 

local opinion on the Coal Mine Bill, which is now only await- 
ing the Royal assent, is favourable, with two exceptional clauses. 
These are, the provision for making the Clanny lamp illegal, and 
the other clause limiting the speed of lowering and raising men to 
three miles an hour. With regard to the Clanny, it is the lamp 
most approved of by the colliers; and with respect to the limit of 
8 , where 500 men are concerned it will tell adversely against 
the colliers and output. With these exceptions the Bill is 

ed in the district as substantial law, conceived on the 
broadest lines, for the protection of the workmen, and the due 
development of the ccalfield of South Wales, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 10th. 


ADVICEs received from the leading cial and turing 
centres in the Interior show that during the past week or ten days 
a general improvement in demand has set in for material for agri- 
cultural requirements, hardware, lumber, tools, machinery, &c. 
The crops have been good, and farmers and planters are willing to 
increase their outlays for the coming year. Merchant steel of all 
kinds is in very good demand, and new shops are springing up west 
of the Mississippi River. Large manufacturing establishments are 
projected, among them—steel works, car works, one or two locomo- 
tive works, wheel and axle works, Kc. Prices throughout the East 
are very tirm, because of the fact that manufacturers are generally 
very well sold up. Pig iron makers have contracts on hand for three- 
quarters of a million tons. Bar iron makers are sold one to three 
months ahead. Sheet mills have two to three weeks’ contracts on 
hand. Steel rail makers are unable to fill orders under three 
months. Several mills are taking orders for next winter’s delivery 
at 36 dols. to 37dols. A large amount of textile and mining 
machinery is going South to the Gulf States, where a general 
industrial revival is absorbing a large amount of foreign and 
American capital. No downward tendency in prices of crude or 
finished material is probable during the next six months, 

An immense amount of bridye-building will be done throughout 
the North-West during the coming winter, when rivers which are 
to be bridged have two or three feet of ice on them. This time is 
the favourite for bridge construction, because of the saving 
effected by the presence of that solid foundation to work on, 

The lumber industry throughout the country is in very good 
shape. Strong prices throughout the spring and summer have 
caused an increase in supply of both hard and ordinary woods. 
The exportation of all kinds of wood is increasing. uilding 
operations are being prosecuted with unusual zeal, and skilled 
labour is in great demand in all of the larger cities. Labour 
troubles seem to have pretty well disappeared for the present, and 
the working men are now directing their attention to political 
action, with a view of accomplishing legislative reforms. 

Trade combinations are ee formed in several branches of 
industry. Three are now being formed in the iron trade, and two 
or three more are talked of. Agents of foreign houses have nego- 
tiations favourably progressing for some 50,000 to 60,000 tons of 
foreign material. The iron trade quotations are as follow :—Old 
rails, 23°50 dols. to 24 dols.; for tees, D.H., 24 dols. to 24°50 dols. ; 
steel rails, 36 dols. to 38 dols.; steel blooms, 31 dols.; billets, 
31°50 dols.; slabs, 31°50 dols. to 32 dols ; foreign steel rails, 40 dols. 
at Gulf; boiler steel, 34c. to 44c.; American tool steel, 74c. 

The month of August has been an unusually active one, but very 
few consumers of iron or steel are purchasing for future needs. 
The generally accepted opinion among mauufacturers and con- 
sumers is that quotations will remain substantially where they are. 
Much money is being invested in new plants and in the extension 
of old ones. The extraordinary demaud for iron and steel and 
everything into which they enter has stimulated a spirit of invest- 
ment which will probably not be arrested until the over-production 
epoch arrives. Capitalists are besought by promoters of all manner 
of industrial enterprises to invest money, all the way from 
10,000 dols. to 1,000,000 dols. 

The blast furnace builders have a year’s work ahead. In all pro- 
bability next year will witness even greater activity than this year. 
Protection will be a national political issue. Public opinion is nearly 
equally divided upon the question. The industries have been excep- 
tionally prosperous during the present administration, and it will beno 
easy matter to supplant it. e phenomenal industrial activity of 
America is attracting attention of British and German manufac- 
turers. No less than seven contemplate removal to this side soon. 
The supply of natural gas is increasing, and new localities are 
found where gas is obtained in great abundance. Artificial gas is 

being made for manufacturing uses at a very lowcost. Several 
natural gas pipe lines are projected, which aggregate 400 miles in 
length, Much excitement prevails in the gas fields over the 
enormous outfiow of some of the wells, which reach from six to 
twelve million feet every twenty-four hours, 











NOTES FROM GERMANY. 


(From our own Correspondent.) 

Tue cheerful tone noticed last week continues to prevail on the 
Rhenish-Westphalian and other markets of this country ; for several 
articles the demand, indeed, has increased, and prices in general 
show a decided tendency to move upwards, and the least that can 
be said is that they have assumed greater firmness. In Silesia the 
wrought iron and steel works are abundantly supplied with orders, 
and prices are again to be raised for the coming quarter. The 
boiler plate and sheet mills have just formed a combination, and are 
about to join the general sales bureau at Berlin, which shows that 
there is confidence in the stability of the present improved trade. 
The pig iron market is not quite so buoyant, because signs of over- 
production are beginning to be apparent, which is also the case in 
other districts, and it is to be hoped will be checked in time, though 
it does not look likely, as old furnaces are being repaired prepara- 
tory to blowing-in again. The foundries and constructive work- 
shops are busy, but the prices realised are still very unsatisfactory. 

e demand for iron ores in the Western districts has rather 
increased than otherwise, so prices are firmly maintained as last 
noted, and Luxemberg oolites now range from M, 1.85 to 2.25 p.t. 
The condition of the crude iron market is about the same as last 
week, For Siegener pig M. 47 is now demanded, and spiegel still 
finds customers abroad at last quotations. Forge pig is still in 
ful] request, but has not risen, the present price being M. 46.50 
p.t., though more is asked. The output of the furnaces is nearly 
all sold to the end of the year. The condition of the foundry, 
Bessemer, and basic iron trade has pny no change from 
last week. The wrought iron trade is very brisk, and is likely to 
remain so for some time to come, and the rolling mill combination 
has so far every reason to be satisfied with its beginning, for it 
must not be forgotten that on 2-soang of bars had been con- 
tracted for by the separate wor! fore the syndicate could get 
into operation, and the situation would beimproved still further if the 
ama! tion of all the syndicates, now under consideration, takes 
place. At present all the bar and sectional iron rolling mills and 





forges are regularly and well employed night and day all the week 
* 








through, at prices varying from M, 115 p.t. upwards, which are 
easier and easier from week to week to obtain. Hoops are just now 
in special request, and all the works full of orders, at slightly 
enhanced prices. Wire rods have improved in demand, and are 
firmer in price, which can now keep pace with the raw materials as 
they rise. Boiler plates keep steady at M. 150 p.t., which is being 
paid without resistance. Sheets are in that abnormal position of 
being in great demand, not paying at the market prices, and yet 
not being able to make a rise use of extreme competition, though 
a combined arrangement regulating prices exists. However, a rise 
of M. 5 p.t. is shortly to risked, The steel works are well 
employed on orders which will keep them on for a length of time 
some doing most in rails, others in sleepers; others, again, in 
blooms, billets, wheels, and axles. The tendering at Berlin this 
week for 5100 t. of rails is anxiously looked forward to by the home 
works to learn what sinister influence foreign bids may exercise on 
the prices. The machine, boiler, constructive workshops, and 
foundries are nearly all much better off for work than they were 
but only in exceptional cases at what might be called fairly remu. 
nerative prices, The rolled tube works are busy, and the conven- 
tion has reduced the discount by 24 p.c. The Vielle Montagne 
Company has raised the prices of rolled zine to 420f. p.t. for 
Belgium, 200fl. for Holland, and £16 17s. 6d. for England. 

The brassfounders were very well employed during last month, 
yet the prices for the finished goods keep very depressed, and are 
In no proportion to those of the raw metals. The foundries have 
orders in hand for the next three months to come, 

The iron and steel prices are as follows, per ton and base price 
always : Good merchant bars, M. 115; hoops, 125 to 126; boiler 
plates, above 5 mm. guuge, 150; sheets —singles—135 to l4v ; iron 
wire rods, 110 to 111; steel ditto, 118 to 119; drawn wire, 130; 
and light rails, 110. 

The Belgian iron market shows more firmness from day to day, 
the price of girders, caused by the heavy demand for Italy and the 
United States, has already been raised, and other sorts of rolled 
iron are to follow suit at once, No, 2 plates, which a month or 
two ago stood at 130f., are now noted at 135f., No. 3 at 155f., and 
No. 4 at 215f. p.t., but as the latter gauge is in great request 225f, 
has been obtained for them. The price of foundry pig has also 
been raised. The coal market is beginning to show more life, the 
demand for all sorts and for cokes has increased, and prices are 
firmer, with a rising tendency in sympathy with pig and bar iron, 
which have gone up in the last halt year, respectively, 5f. to 6t. 
and 10f. to lof. p.t. ‘The Cockerill Company pays 50t. per share 
this year, like the last. 

The French iron market on the whole is, if anything, rather 
worse than it was, It is true that the rolling mills in the Nord 
Department are pretty well engaged on girders and plates, but for 
other merchant sorts great dulness prevails, and within the last 
fortnight business in the Haute Marne district has sadly fallen off, 
Coke iron is noted there at 130f. to 135f., and mixed sorts at 
140 to 145 p.t. As for the business at Paris, one of their trade 
journals complains that, it would appear as if in the future no more 
iron would ever be required, and that the merchants were selling 
off their stocks at any price they could get, for girders are now 
being offered at 120 and bars at 130f. p.t., which prices, how- 
ever, are not pted by cc s without a discussion first 
taking place. In the first half year 764,643 t. of crude iron, 
378,897 t. of wrought iron, and 240,313 t. of steel have been 
produced. 

At Bilbao iron ores have a firm tendency. Rubios superior 
costs 6s, 10d. ; Campanil, 7s. to 7s, 3d. Shipments have decreased. 
The week’s exports amounted to &9,000 t., but fewer vessels than 
usual have come into port. Up to September 3rd, 3,070,248 
against 2,261,856 t. last year had been exported. 

In geologising the projected new Turkish railway line in Asia 
Minor, Ismidt-Diarbekir, several mineral deposits have come to 
light, the chief of which consist of lead, copper and chrome ores 
and magnesia, 











LAUNCHES AND TRIAL TRIPS. 


THE new steamer, Firefly, which Mr. R. A. Macfie will place on 
the New Ferry station, took her trial trip on Saturday. This 
steamer is intended by Mr. Macfie to supply the needs of New 
Ferry, and has been built to his order by Mr. Waddington, of 
Seacombe. She is specially built, is a twin screw, and her trial 
trip to Runcorn on Saturday against a strong tide and rough sea 
was very satisfactory, she having attained a rate of over 9 knots 
per hour. The Firetly’s length is 138ft., her breadth 18ft., and her 
depth 9ft. Her builders guaranteed a draught, with 30 passengers 
on board and 15 tons in bunker, of 5ft. 6in., but on Saturday her 
draught was 4in. less than this. She is 106 tons net register and 
figure. She is expected to make an average speed of 12 knots an 
hour, making her one of the fastest ferry boats on the Mersey, and 
she is elassed A 1 at Lloyd’s for channel pu The accommo- 
dation provided for passengers is of a most convenient description. 
She has a large deck saloon, with a promenade deck above. She 
has also a commodious after-cabin, with ladies’ cabin and retiring 
room, while forward there is an excellent smoking saloon. The 
cabins and saloons are fitted with steam heaters. ‘The machinery 
of the vessel is of the most improved class, and was constructed 
and fitted by Messrs. David Rollo and Sons, of Fulton Engine 
Works, Liverpool, under the superintendence of Mr. William Glover, 
Tt consists of two pairs of pound surf densing engines, 
having cylinders of 12\in. and 25in. diameter respectively, and a 
stroke of 18in. Each engine has a set of air, feed, and bilge pumps 
worked by links and lever from the L.P. crossheads, the circulating 
water being supplied by an independent centrifugal pumping 
engine. Steam of 1001b. working pressure is supplied by a large 
steel boiler, having three of Fox’s patent corrugated furnaces. 

We recently noticed the launch from the Low Walker ship- 
building yard of Messrs. Sir W. G. Armstrong, Mitchell, and Uo., 
of the steamer Ville de Calais, which has been specially built for 
the carriage of crude petroleum in bulk, and which is, we believe, 
the first steamer of the kind that has ever been specially con- 
structed for this purpose. The Ville de Calais is built of steel to 
the highest class Veritas, and is capable of carrying 2400 tons d.w. 
on less than 18ft. draught. She is sub-divided by a longitudinal and 
athwartship bulkheads into numerous cells or compartments, each 
of which has its own expansion chamber, which latter also forms a 
receptacle for the gases which are evolved from the cargo. | These 
arrangements in this vessel are of a very special description— 
petroleum in its crude state being much more volatile than refined ; 
for this reason, also, the general construction of the hull and work- 
manship had to be treated more like boilerwork than ordinary 
shipbuilding ; and before launching each compartment was tested 
with water, having a head pressure considerably considerably in 
excess of what would be sustained in ordinary working. Theres a 
very complete installation of pumps on the Worthington system, 
both for discharging the cargo and equalising at will the amount of 
contained in the various compartments. e machinery is on 
the triple expansion system, by the Wallsend Slipway and 
Engineering Company, and during her trial on Thursday last 
worked with perfect smoothness and without the slightest hitch. 
The vessel was fully laden with water to the contract draught, and 
obtained a speed of 10 knots. On Saturday she sailed to Calais, 
where she has since arrived, all well, after a good run. The whole 
of the vessel's arrangements are of the most complete description, 
including a full electric light installation by Messrs. Clarke, Vhap- 
man, Parsons, and Co, Sir W. G. Armstrong, Mitchell, and Co. 
have given the construction of petroleum steamers their special 
attention, and the Ville de Calais is the third tank steamer 
delivered by them this year, the poovtese vessels being the Minister 
Maybach of 3300 tons d.w., and the Hans and Kurt of 2800 tons 
d.w.; whilst a fourth, named the Willkommen, of 4000 tons d.w., 
will take her trial trip this week ; and the same builders have yet 
another vessel in hand in an early stage of construction. 
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NEW COMPANIES. 
= following companies have just been regis- 


Barancannes Copper Mining Company, Limited, 

red on the 7th = 
anna capital of y 3100 bo ia £1 shares, to acq' re 
and work the Barancannes Mine, situate at Heke 
de Revesa, near the town of Almadovar, in Por- 
tugal, The subscribers are:— 


ono, 

*Edm' ay engineer.. .. 
Daniel Willink, x Bast Molose we 08 1 
E. T. Booth, 49, ord coed, Tulse-hill.. :. 1 
*N. 8 .P., Swindon ee 1 
W. ‘Dod = ‘ord, New. 7 Surrey, ool . 
W. Uintei Cobham, Surre si | 

i ‘Darela ha Coleman street, ac: 
countan so (ee 1 


The number of directors ia not to be ues than 
three, nor more than nine; qualification, 200 
shares; the first are the subscribers denoted by 
an asterisk, and Messrs. John y, W. Fraser 
Rae, Henry Holmes, and Richard Huth, who 
have power to add two to their number; qualifi- 
cation, 200 shares; remuneration, £1000 per 
annum, 


Bootle Market and Abbatoir Company, Limited. 


This company proposes to establish a wholesale 
and retail fair or market for the sale of pers | 
cattle, live stock, dead meat, agricultural 
general produce. It was registered on the 7th 
inst., with a capital of £18,000, in £1 shares. 
The subscribers are :— 


8) 
T. M. Stanbu ag pol Soneatiion, estate es 1 
*J. Howard, Bootle merchant 1 
*W. Poulson, Bootle, yore é, merchant... ee 1 
*J. Cripps, Waterloo, Lancashire, mercer .. . 1 
E. ‘ , Lan , Chartered ac- : 

countan ee 
*E, Asc —- Bootle, ‘Lancashire, ‘builder’ “ial tt 1 
*Caleb Wright, Tyldersley ec ce oe, pee’ ‘ee 1 


The number of directors is ut to be less than 
three, nor more than seven; qualification, £100 in 
shares or stock; the first are the subscribers 
denoted by an asterisk ; remuneration, £105 per 
annum, 





London Paper Barrel and General Waterproofing 
Company, Limited., 

This company was registered on the 6th i, 
with a capital of £3000, in £1 shares, to trade as 
waterproofers and paper makers, printers, pub- 
lishers, advertising agents, manufacturers, and 
engineers, ‘The subscribers are:— 


C. K. Barnett, 111, Blenheim-crescent, W. 

A. Schott, 41, Oakley-crescent, 8.W., ‘accountant 
0. Dickins, 233, a -road, 8.E., clerk oe 

H. Re & id Bond- street, financial 


~ a= 
xR. nian, ijt, ‘Fulham, water- 
Poets 


F. E. Shipton, ‘1, “Draycott-place, “Chelsea, 


AAA. 
4. = Lachlan, 16, “Coleford road, ‘Wandsworth, 
er’ oa ak oe ae 


Most of the veguibtitns of Table A apply. 


tte 





Gateshead Stained Glass Company, Limited. 


This company was registered on the 7th inst., 
with a capital of £2000, in £5 shares, to manufac- 
ture and deal in stained and other glass, The 
subscribers are:— 


H. Gordon Drummond, Newcastle, ie 
T. F. Sadler, Dunston-on- -Tyne, — 
F. A. Mein, Newcastle, glass ° 08 oe 
R. H. Hymers, Gateshead, lead ~ Pry 
R. Green, Kew, Surrey, manufacturer. ¢ «0 
G. R, Drummond, goer ee B book-keeper.. .. 
J. Neville Green, 9, Basinghall-street, agent es 
The number of directors is not to be less than 
three, nor more than five; qualification, £100 in 
shares; the subscribers are to appoint the first. 
The company in general meeting will determine 
remuneration. 


et et tt tt tt 


Continental Lead and Iron Company, Limited. 

This company was registered on the 6th inst., 
with a capital of £360,000, in £10 shares, to 
acquire, construct, maintain, and work lead 
smelting works and factories, in Italy, France, 





Spain, and other countries, The subscribers 
are:— 
am, 
*Hy. A. Brassey, J.P., Maidstone .. 1 
*Albert Suany, Heyth , Oxon .. 1 
*A. M. Tapp, 4, orge-strect, chartered 
s¢. Hent oor, ting Maggi ngine i 
enfrey, ore, engineer . 
Enthoven, 17, Gracechurch-street, ‘mer- “ 
ne ae ,17,G POD MER an aed 1 
*A. Lataste, 6, Arlington- -street, *Plocadilly 1 


The ber of di 's is not to be less than 
five, nor more than nine; the first are the sub- 
scribers, and Lord Brassey. The remuneration 
of the” board will be determined in ordinary 
meeting, 





Angreiietinnens: Soot, Company, 


imited, 
This company proposes to carry on shi ping 


business and in cular for the 
and mineral wd na timber and i goods 
and merchandise conveyed by the lines of the 
Swedish and Norwegian Railway Company, 
Limited. It was registered on the 10th inst., 
with a capital of £100,000, in £10 shares. The 
subscribers are :— 


Shares. 
"J, W. = Williams, 1, Essex-court, Temple, 
“Alexander Beazeley, C. z., “Thornton Heath |: 


Brownlow Cecil, 6, Marine-parade, Dover.. 
*J. J. Wilkinson, ©. E., 95, Addison-road, W. 


tt et 


k, secretary to a company ‘ 

The number of directors is not to be he than 

three, or more than six, the said railway company 

to have power to nominate from time to time four 

of the directors; the first are the subscribers 
denoted by an asterisk, and James Thomas Jarvis; 
remuneration, £700 per annum. Messrs, J, ‘4 





bam ott. sand will be enti titted 600 
rs, en 
me annum for their services, in addition to their 
irectors’ fees. An agreement entered into with 
the said oe company states that this com- 
jing yo forthwith exe: its borrowing powers 
@ issue at of 5 per cent. first mortgage 
duncan yable to bearer, to the total 
amount of £100,000, to be redeemed at par b 
annual drawings commencing in the year 1891, 
The whole of the # rey capital is to be 
issued as fully to the railway company, the 
said company to have a preferen laim on 
the ships and vessels of this company for the 
carriage of goods and emer ah conveyed by the 
railway company. In consideration of these con- 
cessions the railway company guarantees the pay- 
ment of interest on the general debenture loan of 
this company, and also the ——— of the re- 
demption moneys of the debentures. The rail- 
way also undertakes not to employ any other 
ships than those of this company so long as the 
same are sufficient for their requirements, 





Monkwearmouth Collieries caer of New 
South Wales, Limited. 

This company pro to acquire and work the 
colliery property, known as Monkwearmouth, 
situate in the parishes of Teralba and Stockring- 
ton, county of Northumberland, New South 
Wales, It was red on the 10th inst., with 
a capital of £200,000, in £1 shares. The sub- 
scribers are :— 


Ernest Wood, 4, Fenchurch-street, merchant .. 
Cc. T. \ 5 Fenchureh-stret, merchant... . 
R. E. Y, Billiter-square-buildings, merchant 
F. M. Dutton, St. George's Gi, ne 
H. W. Hooper, Grove Park, Kent .. 
 g 8. Richandeon’ 96, Nigh Villa, Dulwich . 
36, Nightingale-road, Clapton 

“The number of directors shall not be less than 
seven, nor more than seven, and the names of the 
first will be determined by the subscribers, who 
act ad interim; qualification, 300 shares. The 
remuneration of the board is to be £1500 per 
annum, with an additional £300 per annum for 
the chairman, and in addition thereto the direc- 
tors will be entitled to £10 per cent. upon the 
surplus profits after payment of £15 per cent. 
upon the paid-up capital. The business in New 
South Wales may be managed by a local board of 
advice, consisting of not less than two, nor more 
than five members, who will receive £100 per 
annum each for remuneration until otherwise 
determined by the company in general meeting. 
The subscribers will also appoint the members of 
this board, 


et 





O'Kelly Torpedo Company, Limited. 

This company was registered on the 12th inst., 
with a capital of £7000, in £50 shares, to acquire 
the invention of James 0’ Kelly and Bernard 
Ambrose Collins, for improvements in torpedoes, 
and in apparatus connected therewith, for over- 
coming the netting defences of war ships, part of 
which improvement is applicable to the steering 
of vessels provided with steam steering gear. The 
subscribers are :— 


*S. Quin, Newcastle-on- -Tyne, merchant 
*W. Sutton, Newcastle-on-Tyne, hosier.. 
J. Galpine, near Lenzie, al — 
E. Dwyer Gray, M.P., Dublin 

The number of directors is not to ‘be less than 
five, nor more than seven ; the first are the sub- 
scribers denoted by an asterisk, and Mr. James 
O'Kelly; qualification, six shares, 


a he We th 
Ht 





Hubert Gold Mines, Limited. 

This company was registered on the 10th inst., 
with a capital of £155,000, in £1 shares, to acquire 
and work the Hubert Gold Mining property, 
situate at Nevadaville, Gilpin County, Uolorado, 
U.S.A. The purchase i is regulated by an agree- 
ment of 10th ult. (unregistered) between W. H. 
Bush, Ellen Garry, and Emily Balsinger, of the 
first part, Jobn ~~ Rivolta, of the second 
part, and William Shrimpton (for the company) 
of the third part. The subscribers are:— 


Shares. 
G. Maruti, 10, Curzon-street, Late Wie we 1 
J. W. Hall, 34, Drayton-; i 1 
ww. & Sinith, 12, Pancras- inn « engineer 1 
Horsley Woods, Ashford, Middlesex .. 1 

J. Foster, 150, Fenchurch-street, secretary ‘toa 
company 1 

Ww. tedteas Barker, Devonshire Villa, Grove Park, 
1 

Ww. €.4, Wenhé, 20, Heathfield Park, Willesden- 
. 1 


The eember of dnecters is not to be lens than 
three, nor more than five; qualification, 100 
shares; the subscribers are to appoint the first; 
remuneration, £600 per annum, and, in addition 
thereto, 5 per cent. on the net profits remaining 
_ payment of 15 per cent. per annum divi- 

end, 





Lincoln Carpet ged Company, 


Registered on the — inst., with a capital of 
£100,000, in £10 to manufacture ts, 
carriage Sees er similar fabrics, The 
subscribers are 


Shares. 
*H. ye a scape — Lincoln, bears mer- 


“n We Waterl Lincoin, ‘drap a 
G. Bainbridge, et hg a .. 100 
. - Eo > Teacta, bd » York, weaver |. 100 

‘eaque, CO) + ill es ee -- 20 
*H. Teaque, Lincoln, e ba Fas Sel vaca 
*W. T. , Lincoln, aon. et ewe we wo: 2 


The number of directors is not to be lees than 
three, nor more than five; the first are the sub- 
scribers denoted by an asterisk ; ualification, 50 
shares. The company in genera meeting will 
determine remuneration. 








NavaL ENGINEER APPOINTMENTS.—The follow- 
ing appointments have been made at the Ad- 
miralty :—Henry Lane, engineer, to the Terror, 
additional, to date 13th instant; and Richard W. 
To: assistant engineer, to the Hotspur, to 
date 13th instant, 





THE PATENT JOURNAL. 
Gaines top te devant of hs Cxnetaenen.¢ 





Application for Letters Patent, 
o* amen petaite Sas have been “communicated” the 
address of the communicating party are 
printed in italics, 


6th September, 1887. 


12,030. Steam Enoines, H. J. Allison.—(S. 8S. Stout 
and H. G. Underwood, United yt non ad 
H. J. Allison. 4. W. Banker, 


12,032. Currie, &e., Coa: . B, Atkinson, H. W. 
Ravenshaw, and F, Mori, lite, 

oo Lamps for Bicvcuxs, oes Sane “ay 
2 RAWING Boars and Tez Squakes, A. Ledger, 
Manchester. 

12,035. big pad so Borina Meta CYLINDERS, W. 

ven, 

12,036. rena "T. R. Shelley, Smethwick. 

12, ‘037, Type-waiTeR, J. L. Cantelo, Liverpool. 

12, 2,088, Heatinc APPARATUS, “9 8. Doran.—{J. Reilly, 

ee) R. 8. Pickersgill and J. W. 

5 KING Ranges, 8. Pic an 
Frost, Derby. 

12,040, ELectrric Casies, H. Skerrett.—{J. H. Dalzell, 
United States.) 

12,041. Sewinc Books, W. P. Thompson.—(L. W. Fifleld 
and = 4 — United States 
12,042. ROLLING SEAMLESS TuBEs, &c., W. P. Thomp- 

oon. —{0. Kellogg, United States.) 

12, tee 14 —— wr — ge De W. C. 

an erkes, Liverpoo! 

12,044. Bicycies, G. J. Stephen, Liverpool. 

12045. Music Stanp and Music Sueet, P, Mansfield, 


ndon. 
12,046, one Bunpies of Papers, O. 8. Matthews, 
a ‘Wamnow Fasteninos, W. Fisher and C. Church, 


12, = = “Gasesomattawe Apparatus, E. K. Irwin, 
ndon. 

12,049. Sewina MacHINE ane sag Knives, L. Muther 
and R. G. Wood ward, Londo: 

12,050. SuPPORTING ieenamus ‘for VaLve Stems, &c., 
k. P. Monroe, London. 

12,051. Lerrer-copyine Presses, F. A. Paget, —- 

12, "052, FILLER used in Frencu PoLisHING, W. and 8. 
Denham, London. 

12, 053. Comnixarion Toot, A. B. Hardman and H. 


12,054. TRANSMITTING, ot Rice, W. Brock, om ® : 
McAra, J. Walker, J. A. Birrell, and a 


Glasgow. 
ae Rotary Driers, A. Mills and C. E. ay 


1a — and Sipe Srrip for Strays, A. E. Jones, 

nd 

12, rnwelh Penurvixa bg A. G. Brookes.—(C. G. P. de 
‘Laval and A. Bergh, Sweden 

12,058. Mecmamost Toys, G. ‘Cole, London, 

12059. STERCOLINE, J. Torbock, London. 

12,060. HypRavLic PROPULSION, &c., of VEssELs, 8. 
Willi m, London. 

12,061. Strampine, &c., MeTars, T. R. me dna London. 

12) 062. Rounpasouts, J. , Lon 

12,063. Cicars, H. H. Lake.—(J. 2. “Williams, United 


States.) 

12,064. Kwyrrrinc Macuives, W. Westmoreland, B. 
Kerr, and I. L. Berridge, Londoa. 

‘nn Foop Compounn, H. H. Lake.—{J. H. Stebbins, 


13,067, VELOCIPEDES, w.Cc on. 

oo Automatic Vent Peo, C. Wayte, London. 
2,069. CoupLines for Raitway VEHICLES, H, L. God- 
. London, 

12,070. VenriLation of Ratzway and other CaRRIAGES, 
H. L. Godden, London. 

12,071. Boots, Suogs, &c., J. McDonnell, London. 

12, ‘072. Currina TABLE of BAND-SaWiING and FRet- 
SAWING Macuines, E. Whibley, Plums 

12,078, E.evatine or TRANSFERRING Beer, &c, P. 
Coquelle, Loi London. 

12,074. Regenerative Gas Furnace with PeriopicaL 
‘ACTION, J. von Ehrenwerth. 

12,075. Propucine Azo CoLouR upon ANIMAL or VEGE- 
TABLE Fipres or Fasrics in Printine or Dyeine, 
B. a —(The Furbenfabriken vormals Friedrich 


Bayer Co., Germany. 

12, . Etzornic TeLeruones, J. 8. Sawrey, G. L. 

and H. Collet, London. 

12, Orr. "Gonvaname Straw Hats into Baskets, E. 
Midgley, London. 

12,078. ArtiFiciaL CONSTRUCTIVE or ORNAMENTAL 
Raw Material, R. A. Gross, London. 

12,079. Fotpine Cars for Inrants, &c., P. A. 
Rodriguez, London. 

12,080. Koastine CorFree, &c., L. Petersen, London. 

12,081. Can Axes, R,. Haddan —-(S. 7. Welimann, 
United States.) 

12,082. Brooms, &c., A. T. Booth, London. 

12,083, Hat GuakpD Fittines, C, H. Eden, Manchester. 

12,084. Concussion Preventer, W. C. Baldwin, Selly 


12,085, Sarety Stirrvp, E. F. Fag London. 

12) 086. TorLet or Dress Prin, D. Allport, London. 

121087. WorKING an Sag aod a CHEMICAL COMPOUND, 
E. Seage, F. Seage, and F. Reid, Exeter. 

a Rorary Pumps, R. Brownhill, Manchester. 
2,089, SreaM and other cae W. M. Wilson, 
er 

12,090. EmPpLoyMENT of ENOLOID Bopres in the 
Manuracrure of WATER-PROOFED INDIA-RUBBER 
Goons, W. Smith, Manchester. 

12,091. Jornts of Preumatic Tues, &c., F. B. Welch, 
Manches' iter. 

12,092. CRADLES, F. Aldous, Manchester. 

12,088. —- Sream Generators, B. H. Thwaite, 


verpoo 
12,094. SHirts, A. Jones, London. 

12,095. Sera ae ExtIncvuisHER for Lamps, G. 
12,096. Cottam and Suter Stops, W. C. Alldridge, 


1 < Coutar and Sart Stops, &c., F. W. Lambert, 
12,098, Axies and Naves for Wueets, J. Shepherd, 
‘anchester. 


12,099. Bicycies and eT J. Toy, Helston. 
12) 100. ‘‘ Cooxine Stripes,” T. Johnson, aT et 
12,101, D or uaa For and Fur Waste, J. Nasmith, 


ter, 
12,102. Raisine Beer, &c., 4 McGlashan, Glasgow. 
12; 103. EXPANDING Pistons for = Nae, &e., 
. Thompson and T, M. Favell, Lon 
19108, — Bats and wae &c., M. L. 


12,105. PULP J. Gourlay, London. 

12,106. Broiter, W. C. North, London 

12,107. Frre-Escare, R. Belches, London. 

12,108. Economisine SteaM in Steam Enarnes, W. W. 


London. 
12,109. Oceana Water from Arr, A. Feldmann, 
se i 2 ‘Atracuams to 5 to SicnaL Lamps of a Gono, &c., 


12,111, ELectric ee for Mrixzs, W. P. Thompson.— 
(B. Dumas, Paris.) 
12,112. WaeEexs for Bicycies, &c., P. Rousset and E, 


Liverpool. 
12,113. Heatina the Feep-waTerR, &c., in Stream 
BorLers, , Liverpool. 
12,114, ToBacco Pipgs, F. Weaver, London. 
12115. Automatic PowER or STROKE ADJUSTER for 
Hypravite Morive-PpowEeR Enorne, A. Alison, 
1 ne Lock-knoB and Spinpiz, E. H. Johnson, 
on, 





at, Heatine and Circutatina Water, J. Lee, 
vi 


ar Arracuments for Hancinc Up GARMENTS, 
W. Hatton, London. 
sali, Wins ‘Wine Pham for Suprortinc Cur FLoweErs, 
+, J., and Crawley. 
12,120. vrorreaine 48k8, F, H. Street and C. Ellis, 


12,121, Denna for con’ Poisonous Liquips, &c. 
ES 'S. Horm, = ii Q s ’ 


ermes, 
12, 122, Borrons, A, Manton London, 
12,123. GLoze and Suave Howpers for Gas and other 
12,124. = oa moe a pplicable lu 
'LUID PRessuRE ENGINE 3} as a Liquip 
M Schénhey 


ETER, W. A. G. der, 
12,126. Manixe Examves, J. McLaren.(4. R. McKen- 


1331 126. ATTACHMENT Of Pipes, &c., to OVERHEAD Sup- 
P. N. Kenway, London. 
12,13 127. some Ba.ancep Cuairs or Coucues, A. 


12, ew Aaventasine Apparatus, J. G. Lorrain, 
mdon. 
a Dovusz Puririer or Gas WasHEr, J. McEwen, 


on. 
12,130. TeLePuone, A. G. Cloake, London, 

8th September, 1887. 
— Sarety Lock Nurs, K. G. Garbe and G. Wallace, 


12,182. Params Books, &c., L. H. Brierley, Birming- 
12,133. Cross Cur Saw Bencues, T. N. Robinson, 
12,134, Brarinos in Sewiva MACHINE Sranps, F. Tay- 


r, Not e 

12 re Taps for Measurine Ligquips, C. Windust, 
mdon. 

12,136. Taistte Cutter, A. L. Olver, Bodmin. 

12,187. Winpow-BLIND Rack Pvutiey, W. Burnet and 
. Petrie, Dundee. 

12,138. Drip Cups for Umpretias, A. G. Nygard, 


mdon. 
12,139. Sass’ Berrtus, I. Chorlton and G. L. Scott, 
Manchester. 


12,140, ow 0 game Beps, I. Chorlton and G. L, Scott, 
anchester. 
12,141. Four-HANDED REVERSIBLE Door Lock, &c., G. 
Kelley, Wolverhampton. 
= 142. Dassinc Brusues, E. Gaunt, W. H. Cockcroft, 
Bradford. 


12,143. Dust Coxzectors, G. Behrns, London. 

12,144. Dygine Yarns, T. F. Naylor, Kidderminster. 

12,145. Sexr-rixine Rack Lirt, P. P. Burt and 8. B. 
Ra rang mance alr 2 





12,146. PERAMBULATING VEHICLES for ADVERTISEMENT, 
G. P. Lempritre and J. A. and W. Daniels, Birming- 


12,147. Watcu Sranp and Reoutaror, N. Hall.—(C. G. 
Hall, Mauritius.) 

12,148. Smoke-consuMING and SELF-sETTING CooKING 
Ranags, G. Clark, London. 

12,149. aa CONVENIENCE Napxry, C. Rubens, 


Lon 
124190, Locks for CarriacE Doors, W. H. Nisbit and 


SF ue, Ww. 

12,151. PorTaBLE Gas Enoixes, T. A. Galt. —(VJ. 
Charter and @. 8. Tracy, United " states.) 

12,152. Dwarr Bicycues, E. A. Filby, London. 

12; 153. Fitter Presses, F. H. Danchell, London, 

12)154. Sroprers for CHAMPAGNE, &e., Borres, HP. 
Capreol, London. 

12,155. Venggrinc Feit Hat Bopies, J. and O, Old- 


ham, , London. 

12,156. Bouts for Doors, W. Allen and R. A. Holmes, 
London. 

12 pm Pocket CiGARETTE Maker, A. Hamburg, 


12,158. Manze Fett, N. Ingrund, Lo’ 

12, 159. STOPPERING HH. Heastheld, London. 
12, 160. Bakers’ Ovens, A. J. Roberts, London. 

12, 161. WaTeR Meter, G. F. Redfern.—(C. Berhaut, 


Belgium.) 

12,162. Soprum, C. Humfrey, Liverpool. 

12,163. Barus, H. E. Eyre, Liverpool. 

12,164. Taminc Horses, &c., H. Sam = Liverpool. 

12,165. Rotter MILLs, c. oO. Dest, L verpool. 

12, 166. Makino, &., an Execrric Circuit, H. K. 
Read, London. 

12,167. *MrcHANICAL Toys, G. Cole, London. 

12,168. Osrarsine Positive Biack Inx Copres, G. 
Bay, London. 

12,169. — IncrusTaTION in Borters, P. 

aples. 
12,170. PREVENTING ACCIDENTS with PERAMBULATORS, 
. , London. 

12,171. SeL¥-Lirrinc Covers for Dust Pans, T. Simp- 
son, London. 

12, 172. Cuzantye Biscurr Pans, &c., J., W. K., and G. 
8. Baker, London. 

12, — Brace TaB Connections, &c., T. Walker, Lon: 


12, 174, Preventine Nots from Worxine Loose, 8 
ayliss, London. 
— SeconpaRy Batreries, W. B. Adams, Lon 


12,176. BREECH-LOADING SMALL FireE-aRMs, T. Perkes, 
London. 

12,177. Buckets, A. Vogt, London. 

12,178. Binpixe the Epes of Lace, R, Reader and G 
Kay, London. 

12,179. TrReatine Asbestos, C. Jackson, ————. 

12) 180. HeaTine or CooLine AIR, &e., . Seagrave, 


London. 
—, Exrractine O11 from Szeps, W. H. Gilruth, 
Lon 


on. 

12,182. AppLyinc Bronze to the Surface of PaPer, 
W. B. Silverlock, London. 

12,188. ApveRTIsINc Apparatus, J. G. Lorrain, Lon- 


on. 
12,184. Pusiicans’ PortER Drarver, M. Hickey, 
mdon. 
= MecHanicaL Musica InstRuMENTS, A. L. Mora, 


on. 

12,186. Tennis Net Supports, P. M. Justice.—(F. W. 
Taylor, United States.) 

12,187. Gas Motor Enornges, C. D. Abel.—({The Gas 
‘Motoren Fabric Deutz tz.) 

12,188, GELATINISED Grain, J. Death and A. 8, Tom- 


London. 
12,189. feuareemo Apparatus, H. H. Lake.—(3. £. 
Graves, United States.) 
12,190. TeLEPHONIc Apparatus, H. H. Lake.—(B. E. 
Graves, United States. 
12,191. ae hy OTOGRAPHIC CAMERAS, A. 8. 


ewman, 
12,192. pes Gennes Mart, H. 8. age et - 
Hise beotras'? G'ont ana 9a Oi 
BURNERS, an n. 
Mansfield. : 
9th September, 1887. 
12,195. Doc for Fastenrne Towser, R. E. and G. B. 


London, 
12,196. Sewine Macur A. F. Wileman, Ealing. 
12197. Co ConsTRUCTION nat Yunacame, &e., J.B. Petter, 
12,198. Facnseatms Ino &c, of PEroPrLe to 


PLaces of Pusuic Resort, E. ver, Kenley. 
12,199, SimpLex Piant Support, W. Hopwood, Glou- 


cester. 
12,200. Cortiss VaLves for MoTIvVE-POWER ENGINES, 
usgrave, Manchester. 
wy 201. AUTOMATICALLY DELIVERING CIGARETTES, &c., 
J. Simpson, Broughty Fe 
12,202. SIGNALLING from PASSENGERS in Tramys to 
Guarps, M. Archer, Newcastle-upon- 
12,208. Dynamo-ELEcTRIC Macuines, T. L. Hemming, 


12,204. Dreporne Apparatus, A. Vogt, London. 
12) Automatic Hat-sTRETCHING Macuings, G. 


205. 
Atherton.—(R. Bickemeyer, United States. 

12,206. Pouncine Macuinery for Maxine 7 Hats, 
G, Atherton.—(R. Bickemeyer, United States.) 
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12,207. Bouts for Doors, &c., J. H. Cartland, Birming- 


12,208. Erecrro-macnets, 8. F. Walker, Cardiff. 

12,209. Betine, G. E. Stead, Man 

12,210. Hot-BLast Sroves, J. T. King.—(H. Kennedy, 
United States.) 

12,211. ng gt Prrcs Compounp Drivine CHarns 
and WHEELS, 


» Lincoln. 
12,212. ce ee J., and F. Holmes, Bradford. 
12" 213. Bontxo, &c., Foups of CLors, W. Anderson 
and R. H. Shaw, a en 
12,214. HeEL-BUILDING MACHINES, Sheppard, Lei- 
cester, 


_—— Tricycies, H. J. Lawson, London. 

12,216. VeLocrrepe, H. J. Lawson, London. 

12,217. Bicycies, H. J. Lawson, London. 

12,218. Roap Venicies, M. D. Rucker, London. 
12,219. Carn Wueets, J. H. Sams and La M. A. 


Thompson, London. 

12,220. CotLapsipLe Boxes, J. M. Shuttleworth, 
Liv 

12,221. Woo. Buyers’ Rue, ‘4 8. Smee, London. 


12,224. Metrat Tackie Biocxs, G. A Ford, London. 

12,295. SHvuTrLe OPERATING Mecuanism for SEWING 
Macurnes, J. Bolton, London. 

es Sten or Permutation Locks, A. Warner, 


on. 

12,227. APPLYING oS fe the Waves of Rovex Seas, 

J. O. Spence, 

12,228. CycuEs, M. Hedderwick, Glasgow. 

12,229. CaRBURETTING Gas Lamps, A. Kitson, United 
States. 


12,230. E.ecrro-macyets, J. Taylor, London. 

12,231. TransFerRrine Coat from Wacons to Sarps, 
G. Taylor, Penarth. 

— Ancnors, G. Hartshorne and G. F. Simms, 


rmingham. 
12,233. Tramway, &c., Exoives, A. Dickinson, Bir- 


am. 

12,234. Facrirratixe Sortine of Rags, C. Holt and W. 
and T. Sefton, London. 

12,235. Keys and Tree-nars for Raiuways, T. R. 
Stopford, London. 

12,236. Gas Cooxinc RanGEs or Ovens, T. Greenwood, 


London. 

12,237, Unrrrmsc the Uppers to the Inner Soxes of 
Boots and Sxors, W. Jackson, London. 

12,238. Preparine Inrusions of Tea, &c., R. Lewis, 


London. 

a Se Hap Saws, R. M. Johnson and T. H. Benton, 

eld. 

12,240. Movasie Types, F. Perrin, Bristol. 

12,241. ADVERTISING Vays, H. 8. Turner, London. 

12/242. Furnace, F. W. Durham, London. 

12,243. Macaziwe or REPEATING FIRE- “ARMS, P. A. 
Comte de Sparre, London. 

12,244. Inpicators for Recorpine the Revo.vtions of 
Suarts, A. Dilhs, London. 

12,245. Type-wrirers, H. Dobson and A. E. Wynn, 
London. 

12,246. Removixe the ScaLe from Stream Borer and 
other Tvses, H. L. Currier, London. 

—, Suapine and Trimminc State, A. Spamer, 

mdon. 
12,248. Drviprse Arcs of CrrcLes and ANGLEs, T. C. 
London. 

12,249. Carponatine Ligquips, W. McElroy and H. 
Connett, London. 

12,250. Foupixe Lippep Box, C. Davis, London. 

12,251. Mitk Can or Borris, T. Gilbeart, London. 

12,252. a ELECTRIC Macuines, R. P. Sellon, 


12,253. —— TRANSFORMERS, R. P. Sellon, 
London. 

12,254. Convertine Compounp Enorves with DouBLe 
‘EXPANSION into TRIPLE EXPANSION Enorses, D. Joy, 


on. 
12,255. gg and Dryixec of Anmiat and other 
Marrers, A. 8. V. Abeele, London. 


19,956. T Sete for Kruuine Fries, &., E. F. Wells, 
London. 


12,257. a Levet INcLINOMETER ANGLE MEA- 
SURER, and Prorractor and Divipisc CompPassEs, 
L. Charle, London. 

12, tana ADVERTIsING Apparatus, J. G. Lorrain, 

mdon. 
FasTentnc Device for Stups, &c., A. F. and 
ee Ww. Small, London. 

12,260. Hanornc Gripieon, A. Steer and E. O. Eaton, 
London. 


12,261. NEEDLE THREADER for Sewrxc MACHINEs, 
E. W. Hunnex and A. Edwards, London. 
, Paper Boxes, Botries, &c. W. R Comings, 
mdon. 


10th September, 1887. 


12,263. Urinisation of Exnaust Stream for Tramway 
Exorves, I. F. Cuttler, J. G. Cook, and Messrs. 
Entwisle and Nutter, Bradford. 

12,264. Secure KNozs to Doors, &c., C. Mackey 

and E. V. Bailey, Birmingham. 

12,265. Auromatic E.ecrric Governor, T. Christy, 
London. 

12,266. Camm~ey Port, J. Bradshaw, Preston. 

12,267. Curtrrsc Umpretra and Parasot CLoras, 

W. H. Ronald, Glasgow. 

12,268. Curtars and Drapery Hooks, H. A. Done, 
Sutton Coldfield. 

— > Sarety Lamp, G. Hardy, Abram, 


123 20. Pickers for Looms, 8. Fielden, - mae 
12,271. Brick Kiiys, J. Davies, Mancheste 
12, 272. Process in Iron and STEEL, G. Siddell, Shef- 


12,273. Preumometrer, R. Howson and E. Crowe, 
Middlesbrough-on-Tees. 

12,274. Evectric INCANDESCENT — L. Thomas, 
A. Ray, and J. Cunningham, Pa 

12,275. a DEVELOPING \aengy &c., W. Tylar, 

ingham. 
12,276. Riverrixe Boots and Sxoes, J. Brown, Leeds. 
12,277. Treatment of Zinc Ores, A. J. Shannon, 





mdon. 
12,278. Guarps for Carvryc Forks, T. Somerfield, 
Sheffield 


12,279. Domestic Fire Grates, E. B. Williams and 
J. C. Morgan, Sheffield. 

12,280. Grixpine Fixes, &c., W. Bright, Sheffield. 

12,281. Bearinos, J. W. Jenkins, Birmingham. 

em Connectinc Pipgs, J. Wotherspoon, Glasgow. 
2,283. Wasuine, &c., FIBRES, &c., M. Ashworth and 
= Wild, Rochdale.” 

12,284. Lapy’s SaFETY Purse, G. H. Weitzmann and 
C. F. Hime, London. 

12,285. Or Compounns for Dyeine, &c., E. Bentz, Man- 


chester. 

12,286. Trrpop Heaps for PHotrocraPuic Cameras, F. 

, London. 
re "AUTOMATIC Sane Apparatus for Wacons, 
udson, 

12,288. Bicycie, W. Ww. Ford, London. 

12,289. Garpenx SyRINGEs, Ww. Fraser, London. 

12,290. Foorpa.t Inriater, W. Fraser, London. 

12,291. Automatic Door CLoser, W. Fraser, London. 

12,292. Wasurne PuotocraPHic Prints, A. Marriott, 
London. 

12,298. CENTRIFUGAL MacuINe Fitters, W. P. Thomp- 
son.—{ W. Jager |W. Pataky), Prussia. 

12,294. Vertica, Steam Generators, R. Hattrick, 


vi 

12,295. Gravity Switch Back Rariwayrs, W. Hart and 
J. Ripley, Londun. 

12,296. Vent Peas, J. Read, Sheffield. 

12,297. Exnciosinc Exp osives in Snes, W. T. Cham- 
berlain, London. 

12,298. ExpLopinc SHELLS by Percussion, W. T. 
Cham , London. 


ber! 
12,299. APPLYING the Sense of an Exp.osion in a SHELL, 
W. mdon. 
12,300. ENcLostNc ONE Sue.tin Anoruer, W. T. Cham- 
berlain, London. 





- ~ Sream Pire Drivers or Hammers, A. van 


12,302. Execrric Brake Apparatus, G. Binswanger 
and W. R. Clark, London. 

- PRevENTING COLLISIONS at Sea, L. Somzee, 

12,304. Fire-proor Curtains for Taratres, W. E. 

Heath and W. Geddes, on. 

12,305. Sewrmvo Macurves, C. Rainey, London. 

— - iemoamas CaLENDERS for CLocks, G. Reimann, 


12,307. a Saws, J. Peckover, London. 

12,908. PepgsrRiax Spreep Inpicators, M. D. Rucker, 
12,309. Vent Peas, W. Smith, London. 

12,310. VeLocipepes, G. Singer and R. H. Lea, Lon- 


m. 
12,311. VentirLatina Apparatus, L. Sterne and H. F, 


reen, jon. 

12,312. RemovasBLe Stark Treaps, H. H. Lake.—(P. 
M. Petersen, Denmark.) 

= Exvecrric Beis, &c., H. P. F. Jensen, 


12,314. Lamps and energy F. Guat, London. 
12, 315. Suction Drepcers, W. R. Kinipple, London. 
12,316. Horse Cotiars, H. W. Loads and W. Armes, 
ndon,. 
12th September, 1887. 
12,317. VeLocrpepes, T. » Bradford. 
12, —S E.ectric CURRENT METER, T. Parker, Man- 
e 
12,319. enon, E. Gorton, Birmingha 
12,320. ARC aanockact Lamps, Cc L. "Baker and C. 
12,321. SETTING Porators, &c., W. W. L. Lishman, 
Halifax. 
12,322. Lock and Latcn Srapces, G. F. Newman, Bir- 


12,323. FIRE- “LIGHTER, J. M. 
— FASTENING RaiLway 





lin, Glasgow. 
Ls, C. H. Huntley, 


12,325. ‘Tacarwenee Apparatus, W. Fairweather.— 
(The Western Electric Company, United States.) 

12,326. WasHING Macutnes, A. Barr, @ Ww. 

12,327. Matcn-Boxrs, H. Courteen, Gran 

12 _ ponmmnee Curtains for "THEATRES, “A. Mel- 
ville, 

12,329, FURNACES in Dryinc Bartey, W. G. Hicks, 
Ramsgate. 


12,330. ReovtaTixo the Suppty of Gas, H. Royle, 

Liverpool. 

12331. Yarn Wrieprsa Macuivery, J. D. Whyte, 
Manchester. 

12,332. Exrractinc ALuminium from Mryerats, 8. 
arson, A. W. Turner, and W. Andrews, Bir- 


12,338. Hanpies of Wakino-stickxs, &c., E. A. 
Olivieri, Birming! % 

12,334. Lamp Burners, M. Graetz, Berlin. 

12,335. Coecep WHEELS of arora, MACHINES, 
H. O. Badger, Birmingha) 

12,336. ng Heavy a and other O1zs, L. 

dor, London. 

12,337. ApyusTaBLE Fo.pixe Eve-ciass, T. Bloor, Bir- 

mingham. 


ing! 
12,338. AnTI-FouLING Composition for Sxtps’ Borroms, 
&c., W. Fordyce, G Ww. 
12,339. Fiurp Meters, G. A. Nussbaum, London. 
12,340. Rarmmway and Roap Locomotives, J. Arm- 


—*. mdon. 

12,341. Wixpow Fasrentnos, E. Kirby, London. 

12,342. Ixrants’ Feepine Bortves, J. G. Tongue.—({C. 
Maistriaux, Belgium.) 

12,343. VeLocipepes, M. Tarnopol, London. 

—— Wire Srrarmer, J. Flynn and J. F. Kilburn, 


ndon. 
—, Spinxrxc Muues, G. Cooper and R. Beatty, 


mdon. 

12,346. Stee. Castries, J. D. Ellis, London. 

12,347. Harpentnc Merat, T. J. Tresidder, London. 

12,348. ——— Rice, B. C. Schumacher.—(H. Schu- 
macher, y.) 

12,349, Mosanen C. Wells, London. 

12350 Comixe Ropes &c. J. L. West and T. Laidler, 


on. 

12,351. Syrincg, J. P. Schenck, London. 

12,352. DistiLiine Tar, T. L. G. Bell, London. 

12,358. Fire-resistinc CompounD for Nozzuzs, H. L. 
Foster, London. 

12,354. Securine Sourtarires, E. J. Taylor, London. 

12,355. CoLtourrne Martrers, J. Imray.—(la Société 
‘Anonyme des Matiéres et Colorantes et produits Chi- 
miquesde St, Denis, A. F. Poirrier, and D, A. Rosenstiehl, 


France.) 
— Locomotive Tenpers, F. B, Behr.—(4. Mallet, 


rance. 
12,357. ANTI-INCRUSTATION PREPARATION for BorLERs, 
R. M. Bryant, London, 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


900,288. Traction Enotne, F. F. Landis, Waynes- 
‘ough, Pa.—Filed March 21st, 1883. 
cain At) In a traction engine, the combination of 
a master , journalled upon a fixed portion of the 
framework of said engine, an axle having three 
shouldered bearings, A! A? A3, a =o gear H secured 
upon the bearing A?and provided ternally with cogs 
having their faces parallel with the axis of said gear, 
and a hub forming a journal for the compensating sme 
case, with the compensa’ -gear case having 
pairs of spur ions between the gear H =A the 
traction wheel, substantially as and for the purpose 
described. (2) In a traction engine, the combination 
-ring, and compensating- 
by links with an axle provided 
with a fixed gear having chambers h, a loosely-jour- 








nalled traction wheel, intermediate compensating 
gears, and a locking pin, substantially as and for the 
purpose described. (3) In a traction ees a@ master 
gear provided with pockets F!, co ogee 
ends of gimbal-ring conn 

with a Ee anne enaiames ae 


a traction 
Ss pockets, ec ald ond 
—_ anda = provided with fe 
= ¢ vices against the vat the links secured 
Re wape: bstantially as and for the purposes descri! 
pb in @ testion enmen, the combination of a master 
Said sect ne sere nee posite 2 Ne reg why — 4. 
-ring, an secu! 
to said gimbal bal-ring onl tro cal pensating-gear m4 
oubetantally as described. (6) In een a traction 
aad otuien case mene — wee ly ede 
outwardly pro ion pockets an pheral 
a oom Bay ome ee ee oe cxtalting trem:| & 
ee a ee tially as shown 


366,278. ag wee Hoistixc Gear, C. G. 
Toense, Cleveland, Ohio.—Filed September 8rd, 1 
Claim.—{1) In a differential gear, the cpm 


witha Lag ng ring, of revolving reciprocati we 
© teeth of f said ring, substan 

shown ne described. (2) A differential gearing Pome 

sisting of a toothed wheel, a shaft wep Sener pes 

and reciprocating ape and sleeves, all combined sub- 

stantially as shown and described. (8) Ina ——— 


a 
of said drum and "pivoted recip- 
wis aad on an excentric of the 
driving shaft, substantially as shown and described. 
@: oy a differential gearing, the combination, with 
pg: J shaft, ce es mounted loosely on the 

ted on links or arms 

Debween thee tener ute of the sleeves and on an ex- 





centric part of the shaft between the sleeves, and a 
ee og with a toothed ring, with the 3 teeth of 
which ring the reciprocating pawls can engage, sub- 


SSSossosshans 





stantially as shown and described. (5) The combina- 
tion, with the shaft, of two sleeves mounted loosely on 
the same and having their endsconnected by bolts and 
sleeves on said bolts, links on the sleeves of bolts, 
pawls pivotted on said links and mounted on an ex- 
centric part of the shaft, which is between the inner 
ends of sleeves surrounding the shaft,a drum mounted 
loosely on the sleeves of the shaft, and a ring having 
teeth fixed loosely on the drum, substantially as 
shown and described. 


366,282. Biast Furnace, E. Walsh, jun., St. Louis, 
Mo,.—Filed September 1st, 1885. 

Claim.—{1) A t furnace in which the bosh C is 
located well down within the zone of fusion instead 
of at an upper and colder portion thereof, or at a por- 
tion too far removed horizontally from the heating in- 
fluences of the mage | gases, as heretofore, sub- 
stantially as shown, and for the purpose —. 
(2) A blast furnace in which the bricks composing thi 
walls of the furnace are laid at an inclination jomeed 








the centre of — ape substantially as described 
and for the pecified. (8) The double row of 
columns H H}, in "ie eathinetion with the furnace 

B, formed as described, substantially as described, mf 
for the purpose specified. (4) double row of 
columns H H!, supporting the furnace shaft B, in 
combination with the furnace A, formed as described, 
substantially as and for the purpose described. 


366,529. Car AXxLE-Box, J. Timms, Colombus, Ohio.— 
Filed June 13th, 1887. 
Claim.—{1) The combination, with a car axle-box 
and its lid a and provided with a hollow 
curved proj Gritch Gs Gee aae aa eenebenk 





966,529) 
¢. 


Y 
Z 
Z 
Y 
Y 
4 
% 
% 


4 
Y 
% 
Y) 


Q 
“nn 
“i 
g 
C7 LLL QU fldddidddddsd Wj yoy, 


L, provided with a head M, and a coiled spring N, and 
the cam knuckle C, substantially as set forth. 2) An 
improved lid for car axle-boxes, vided with the 
Siew curved projection H, a thumb piece K, and the 
a EE, all formed in one piece, substantial yas 


$66,504. Avromatic Stor Brock For Locomotives, 
oH ™ Evanston, Wyo.—Filed November 

9 
Papper fe In combination with the rail recessed in 
ye wu oe pivotted, bye ye WE g stop 


blocks or arms C, 





secured to shaft, pro- 
with the lateral projections } to overlie the 


rails, and = hand — D, applied as shown, and 
serving as weight to hold 
elevated position. Se. In combination with a rail 
notched or recessed in its upper face, a stop block ©, 
having a lateral arm at its upper extremity, a rock 
shaft on which said arm is mounted, and a hand lever 





yma to said rock shaft in the manner described and 
own, whereby it is caused to hold the block nor- 
mally in an elevated tion to stop wheels advancing 
in one direction, while at the same time the block is 
left free to descend under the pressure of wheels 
advancing from the opposite direction. 


366,662. MacuINeRyY ror PropeLLine anv STEERING 
Boats, S. B. Harthan, Worcester, Mass.—Filed 
November 26th, 1886, 

Claim.—A portable eens apparatus for boats, 
consisting of the aux rn-post frame acapted to 
be temporarily and detachably secured in stationary 
position to the stern of the boat and provided with a 
steam motor engine, and a screw —— wheel 
mounted upon said frame with operating connections, 
substantially as and for the purpose set forth. The 
detachable stationary auxiliary stern-post A, having 
the backwardly-extended arm Al}, axis stud, crosshead 

ides al, combined with the propeller wheel C, the 
tcraity ° swinging steering rudder pivotted to ‘said 
arm, and the motor engine mounted on the upper end 





of said , substantially as shown and described. 
The com ‘tion, witha oon, of auxiliary stern-post 
A, having guides o}, and a 


backward- eel ma axis 
stud near its lower end, the propeller w C mounted 
to rotate on said stud and provided with a crank c, 
the engine cylinder D, and valve box iy mounted on 
pee ry ol end of -_ post, and the operating rods ol 
eller crank with the en 

piston and valve 1 Dem! nce mg and means, substant' lly 
as described, for attaching ‘said post to the stern of 
the boat and sup} the same with the propeller 
stud at stationary position axially in line therewith. 
A steering rudder constructed with an interior space 
or adapted to serve asa condenser and pro- 
vi ed with a tubular it , in witha 
pumping mechanism for removing the water of con- 
densation, substantially as set forth. The combination, 
with the engine and its operating connections, of the 
condenser-rudder ha the tubular standard, the 
perforated tube E2, the engine valves E fitted 
within said standard and serving as the exhaust pipe 
for conveying exaust steam to said condenser, and as 
a wales seek, therefor, the feed-water pipe 
arranged within and connected at its ends with said 
exhaust tube and ng up through the valve cham- 
ber, the pump valves i i, and means for imparting 
reciprocating action to said valve tube and feed-pipe, 
Post for sup wel —_ A — or oy gwd stern- 

or su) ing the er and engine, pro- 
Fided wi 2 hallow or cavity at Be «@ for containing liquid 
fuel, substantially as set forth, 


366,848. Wecpino anp Currmo Macurne, J. M. Long, 
Hamilton, Ohio.—Filed April 80th, 1887. 

Claim.—In a welding the binatic 
substantially as set forth, of a bottom anvil, a back 
anvil, a reci table top die, a reci table side 
die, and mechanism for ar ogee gd e two dies in 
alternation The combination of frame A, ram C, 
cam shaft E, and fly-wheel loose upon the cam shaft 
and having clutch G, sliding clutch H, provided with 
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a . ape having bevel-ended notch X, clutch- shifting 

k J, providea with a spring and arranged to throw 
the ei clutch into sogneemens, stop pin V, a to 

clutch groove, and w, 

bad Pesce: fi to withdraw the stop from the clutch groove. 
The combination, substantially as set forth, of frame 
A, ram C and its actuating i ram M and its 
actuating mechanism, invol bell crank lever, 
excentric pivot T for said lever, sad worm gearing U 





for rotarily adjusting said pivot. 
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THE HEXTHORPE ACCIDENT. 


Tye main facts of the recent accident at Hexthorpe are 
very simple. A Midland excursion train from Sheffield 
consisting of six bogies and six ordinary carriages, and 
seating about 650 persons, was standing at a ticket plat- 
form which was only used during the Doncaster race week. 
This ticket platform was situated near the middle of a 
block section extending from Hexthorpe Junction cabin 
to Cherry-tree cabin. The distance between these points 
is 1 wile 53 chains, or 2926 yards, and the point of 
collision was 1106 yards from Hexthorpe cabin. Conse- 
quently, under ordinary circumstances, when the block 
system is in force, a driver passing Hexthorpe cabin would 
expect to find the line clear as far as Cherry-tree, which 
is the next cabin before reaching South Yorkshire Junc- 
tion cabin, where the line joins the main line of the Great 
Northern, a short distance south of Doncaster passenger- 
station. The time usually taken by passenger trains in 
running from Hexthorpe cabin to the scene of the acci- 
dent is about 50 sec., which corresponds to an average 
speed of about thirty-three miles per hour. The accom- 
yanying sketch plan will make the arrangement of the 
ines clear. 

A through regular train from Liverpool, drawn by a 
Manchester, Sheffield, and Lincolnshire bogie engine, and 
consisting of nine passenger carriages and two brake 
vans, followed four minutes behind the Midland train. 
It appears that the Hexthorpe signals were kept at 
danger until the trains had slackened speed, and that then 
the home signal was lowered, and the trains were allowed 
to proceed, a green flag being waved to indicate that 
caution was necessary. Few, if any, of the guards, 
drivers, and firemen concerned appear to have been told 
officially, or to have known positively, that the block 
working was suspended between Hexthorpe and Cherry- 
tree, or that excursion trains would stop to take tickets 
at the seldom used Hexthorpe ticket platform. The fire- 
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man of the Manchester, Sheffield, and Lincolnshire train 
acknowledges having received the working instructions 
for the St. Leger week, but had not read them. 

Unfortunately, however, this suspension of block work- 
ing meant that a train standing at the ticket platform 
was only protected by two flagmen, neither of whom 
could see whether a train was standing at the ticket plat- 
form or not. A third man was, however, placed on the 
coal sidings, whence he could see the ticket platform, and 
inform the two flagmen whether a train was standing 
there or not. The two men with flags appear to have 
been standing on the fireman’s side of an approaching 
engine, and therefore it is not difficult to understand that 
their signals might not be seen by the driver on the other 
side of the engine. In his evidence, the driver states that 
he did not see the flags, and that his fireman only told 
him about the flags after the accident; and at the inquest 
2 denied that they were waved, or held so as to indicate 
danger, 

This merely emphasises the primary rule for signals, 
that they should be elevated and, if possible, have a sky 
background, so as to be unmistakeably visible. Men 
standing with flags, on the inside of a curve and on the 
edge of a high embankment, would be invisible to an 
approaching driver standing on the outer side of his 
engine relative to the curve; the engine would effectually 
blockhisview. Elevated signals would, however, be plainly 
visible and unmistakeable, as they could be plainly seen 
above the boiler, even if thesignals were the wrong sideof the 
engine. In this case the driver appears to have slackened 
his speed at finding the Hexthorpe signals against him, 
and when the home signal was lowered he appears to have 
assumed that the line was clear to Cherry-tree, while the 
signal was only intended to mean that the road was 
clear to the two fi n. Presently he and his fireman 
caught sight through the trees of the Cherry-tree distant 
signal termed the advance signal—which was 
lowered to allow the Midland train to proceed. 
however, this train, though standing at the ticket 

latform, was round the curve, and was therefore quite 
Invisible to the driver of the Manchester, Sheffield, 
and Lincolnshire train, he naturally concluded that 





the signal was meant for him, and put on steam 
only to find, as he rounded the curve, that the rear of 
the Midland train was about 200 yards in front of him. 
He appears to have applied his continuous brake, the 
simple vacuum, and to have opened all his sand valves, 
two for the engine and one for the tender, and to have 
reversed his engine. The speed appears to have been con- 
siderably reduced when the collision occurred, but not 
sufficiently to prevent the loss of twenty-five lives and 
serious injuries to some seventy persons. The last 
vehicle of the Midland train, a bogie third and brake 
composite, was telescoped into the preceding vehicle, a 
bogie third, and the two preceding carriages were prac- 
tically destroyed. The greatest loss of life appears to 
have occurred in the second vehicle, and apparently all 
the killed and a great majority of the injured were tra- 
velling in the four rear vehicles. The Manchester, Shef- 
field, and Lincolnshire engine lost its funnel, and the 
bogie was driven back under the motion, but the engine 
kept the rails, and few of the passengers complained of 
any injuries. The Midland train was not apparently 
moved by the first shock, but was driven forward some 
twenty yards by the rebound or second shock. The rear 
vehicle of the Midland train, in which many people were 
killed, is still lying near the point of collision bottom up, 
and stripped of wheels and bogies. Strange to say, how- 
ever, though both ends and great part of the sides are 
gone, several panes of glass in the doors and windows are 
whole, and others but slightly cracked. 

The Midland train would seat about 650 persons, and 
the Manchester, Sheffield, and Lincolnshire train about 
350 persons. As both trains were well filled, it is pro- 
bable that 800 persons were in the two trains. The loss 
of life, though larger than in any accident for some years, 
is therefore small in proportion to the total number of 
persons in the trains. 

The ordinary traffic at Doncaster is very heavy. In 
the course of the day 103 regular passenger trains leave 
and a like number arrive, while several main line ex- 
presses rush through without stopping. In order to 
accommodate the extra trains during the race week, some 
special provision is necessary, and the amount of this 
extra traffic is shown by the fact that forty-three trains 

ed Hexthorpe between 9 a.m. and 1 p.m. on the St. 
ger day, and on the Doncaster Cup day twenty-five 
trains passed between 9 a.m. and the time the accident 
as gm Special sidings near Doncaster station, only 
used during the race week, accommodate this traffic, and 
the sidings in the locomotive works are devoted to the 
stowage of special trains, the ordinary work being sus- 
pended and the men given a holiday. 

The management of the Manchester, Sheffield, and 
Lincolnshire Railway should, however, carefully consider 
whether it would not be possible to work this traffic by 
the block system without the clumsy, dangerous, and 
obsolete system of flagmen. On many lines, such as the 
Fenchurch line of the Great Eastern, twenty-three trains 
are daily handled on one line of rails in one hour by the 
block system, and surely one-half that number of trains 
per hour can be dealt with in the canny neighbourhood of 
Doncaster. 

The increasing frequency of trains long ago rendered 
the block system a necessity on the crowded lines south 
of the Thames; and while it is hardly needed on an 
American or colonial line with two or three trains each 
way a day, it is absolutely essential to the safe working 
of traffic on a very crowded line; and it appears to have 
been abandoned at Hexthorpe just when it was most 
wanted. It is proverbially dangerous to swap horses 
crossing a ford, but this phrase just describes the manner 
in which a well-known and trustworthy method of work- 
ing trains was abandoned during a great emergency for 
a dangerous and obsolete system, which had been for- 
gotten by most of the men engaged in the traffic. In 
any case the flags should have been supplemented by fog 
signals, the use of which would in all probability have 
prevented the catastrophe. 








THE EXPLOSION ON BOARD THE ELBE. 


One of the most disastrous marine explosions recorded 
took place about 4 p.m. on Monday on board the Elbe. 
The main steam pipe gave way, and nine men in the 
stokehole at the time lost their lives, while a tenth, 
grievously scalded, lies in hospital. The Elbe is a vessel 
of about 3000 tons, the property of the Royal Mail Com- 
pany She was built seventeen years ago at Glasgow by 

essrs. Elder and Co. Recently she has been overhauled 
by Messrs. Oswald, Mordaunt, and Co., of Southampton, 
and fitted with triple-expansion engines capable of indi- 
cating about 3500-horse power. Last month the ship 
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made a preliminary run in Stokes Bay. Some modifica- 
tions were found to be necessary in the engines, and these 
were made, and on Monday she undertook her official 
trials. The cylinders are 32in., 50in., and 80in., or there- 
abouts, in diameter, the working pressure being 160 Ib., 
and the revolutions about 60 per minute. The boilers, 
eight in number, are fired athwart ship, and arranged as 
shown in the accompanying sketch; and a transverse 





bunker cuts them off from the engine room. A straight 
steam pipe runs the length of the stokehole, united 
to each boiler by branch pipes and T-pieces, each boiler 
having a stop valve on it; the steam pipes are of copper. 
On Monday, during the first and second runs on the 
measured mile, the tail rod of one of the cylinders heated, 
so the trial was brought to an end for a time; the stuffing- 
box gland was taken out and filed larger in the hole by the 
staff on board, and replaced. The ship then went on the 
mile again, with results wholly satisfactory. When turn- 
ing at the end of the fourth run, the main steam pipe 
burst at a point indicated in the sketch; the rent being 
as shown in form and dimensions. It 
was on the under-side of the pipe, so 
that the steam was all directed down- 
ward into the stokehole, access to 
which could only be obtained from 
the deck by three flights of most diffi- 
cult, narrow, perpendicular ladders. 
As the rush of steam occurred right 
above the crooked passage through 
the transverse bunker, escape in that 
direction was cut off. The conse- 
quence of the tremendous rush of 
steam which followed was the death 
of those in the stokehole at the 
time—Mr. Thompson and Mr. Ewing, 
the first and second engineers; a 
boilermaker, Godber, one of Messrs. 
Oswald and Co.’s engineers, and three 
firemen and two coal trimmers. There 
was a large number of engineers and 
visitors in the engine-room at the 
time, but they suffered no inconve- 
nience. Although the door in the 
narrow passage through the trans- 
verse bunker already named was 
open, it is a curious fact that through 
this door, and also down the wind- 
sails, a steady inrush of air was main- 
tained all through, the steam rising 
in volumes from the gratings and 
fidley houses and blowing away to 
leeward. No one could enter the 
stokehole for nearly two hours. 
After about an hour, one brave 
fellow had himself slung on a rope 
and attempted to descend the aft 
stokehole ladder. He got down as far as the second land- 
ing, and there found poor Thompson dead. He had suc- 
ceeded apparently in getting so far when he was over- 
taken and overpowered by the suffocating steam. The 
rescuer could do nothing, being nearly suffocated him- 
self, and had to be healed up. All this time the engines 
kept on turning, working on the vacuum. Tugs at last 
came alongside, and the bodies were sent on shore, 
while the ship was towed back to Southampton water. 

It is, of course, impossible at present to express any 
opinion as to why the pipe burst. It was a brazed copper 
pipe, 10in. diameter, and No. 2 B.W.G., or just over Fin. 
thick, corresponding to a stress of about 32001b. per 
square inch, so that there was a very large factor of safety. 
The pipe had been tested to double the working pressure 
more than once. The bursting strain on it per inch of 
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section was 800 Ib., and ~ » where wv is the thickness of 


the pipe, gives the actual tensile stress. Thus, x being 
jin., the stress would be 3200. The strength of good 
copper is about 33,000lb. per square inch, at a low 
temperature; but it must be borne in mind that it is 
exceedingly difficult to get good copper now, the market 
being flooded with a very brittle and inferior foreign 
copper. At high temperatures copper loses its strength 
very rapidly. The temperature of steam of 160 ib. 
on the gauge is 375 deg., and a pipe conveying this 
ste.m would lose about 15 per cent. of its strength. 
There is no trustworthy information available, so far as 
we are aware, concerning the strength of brazed copper 
pipes. We imagine that the results would bevery variable, 
according to the skill of the brazier. Pending the Board 
of Trade inquiry it would be improper to suggest an ex- 
planation of the failure ; we may, however, say that there 
is reason to believe that the factor of safety in the steam 
pipes of many vessels carrying very high pressures is, to 
say the least, quite as small as it should be; and it might 
be found advisable to test the strength of such pipes 
periodically by hydraulic pressure. There would be no 
difficulty in doing this by closing the stop valve= on the 
engine and on the boiler. 

it may interest our readers to say that this is by no 
means the first catastrophe caused by the failure of steam 
pipes. Mr. Jacob Samuda, brother of the eminent engi- 
neer and shipbuilder recently deceased, met his death on 
board the Gipsy Queen, a small paddle boat, on Tuesday, 
November 12th, 1884. Like the Elbe, the Gipsy Queen 
had made a successful trial trip, and was lying off the 
Brunswick Wharf, Blackwall. The safety-valves were 
loaded to 27 Ib. on the square inch. The steam pipe was 
fitted with a stuffing-b6x expansion joint. The spigot 
lifted out of its box, and the rush of steam killed Mr. 
Samuda, who was in the engine-room at the time. Three 
others died a short time subsequently in the London 
Hospital. It appears that the pipe had originally been 
provided with a bead to prevent it from lifting out of the 
stuffing-box, and this had been chipped off. 








PORTSMOUTH AND RYDE FERRY BOAT. 


In Tue EncIneer for August 12th, p. 128, will be found a 
full description of this boat, the machinery of which is illustrated 
by the two-page supplement which we publish this week. The 
supplement contains horizontal, vertical, and longitudinal sec- 
tions of the ship, showing the engines and boilers in their places, 
and likewise the steam and water pipe connections. Com- 
plete detail drawings have also appeered in THE ExGINEER for 
August 12th and 19th, 
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VISITS IN THE PROVINCES. 


HORWICH AND RIVINGTON. 


On the Sth inst., about a hundred of the members of the 
British Association joined the excursion to the new locomotive 
works of the Lancashire and Yorkshire Railway Company at 
Horwich, and the Rivington reservoirs, from which the water 
supply of Liverpool is derived. Leaving the Victoria-station, 
Manchester, by a special train provided by the Lancashire and 
Yorkshire Company, the visitors arrived at the Horwich works 
abouteleven, having two hours to inspect them under the guidance 
of Mr. Aspinall, chief mechanical engineer of the company, and 
Mr. Hoy, the works manager. These, the latest locomotive 
works—of which a block plan is appended—are eighty-five acres 
in extent, of which eleven are, or shortly will be, roofed over, 
and have been laid out with the greatest forethought backed by 
experience gained at Crewe. They are situated between the 
Chorley New-road and Red Moss, about a mile north of Horwich 
Junction on the main line between Manchester and Fleetwood, 
a short fork line which avoids the junction giving direct com- 


| Hydraulic machinery for flanging fire-box front plates and doing 
similar work isalso being put down. The smiths’ shop isa continua- 
tion of the samedepartment, 21 0ft. long, provided with eightdouble 
and twenty-six single hearths,an engraving of which will be found 
| on page 249. They are fitted with Morgan’s dry tuyeres, and sup- 
plied with blast from a Roots’ blower driven by belting off the 
shop shaft. A line of Ryder forging machines, for bolts, nuts, 
and other oft-recurring work, will be erected along one of the 
end walls, while spring and buckle-making machinery, driven 
by hydraulic power, will also be provided, the spring furnace 
being heated by gas. Massey's latest type steam hammers, 
6 cwt., 8 ewt.,and 15 cwt., are already in place, to be followed 
by circular saws for iron. 

The boiler shop, also a continuation of the same building, 
364ft. long, is provided with a pair of hydraulic pumps and an 
accumulator at 1500 1b. to the square inch, for the large fixed 
hydraulic rivetters, and three others, movable, for heavy, 
medium, and light work, all on Tweddell’s system, and made by 
Fielding and Platt, of Gloucester. There are two 12-ton 
hydraulic overhead cranes and two swing jib cranes, all the 
motions of which are given by hydraulic power, for lifting 
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munication with Manchester. Besides the lines of normal 
gauge there are 2} miles of 18in. tramway, with the simple and 
effective points and crossings shown in the annexed sketch, for 
transferring materials from one shop toanother. This is worked 
by small locomotives of the ordinary type, but having dispro- 
portionately large domes, so as to ensure getting plenty of dry 
steam. The company had had made some open wagons with 
longitudinal seats back to back on purpose to facilitate the 
getting about from shop to shop by the ladies over the still un- 
levelled ground. Details are given of a handy tip-truck, the 
body of which also swivels, so that it may be tipped at any hori- 
zontal angle most convenient. The works were begun about 
three years ago, and are not yet completed, but the various 
shops are utilised as soon as possible, engines being already 
repaired in what will eventually be the erecting shop. The 
excellent manner in which the works are laid out is only equalled 
by. the economy with which, judging by several adaptations that 
will be referred to in their place, there is little doubt they will 
be conducted. 

The iron foundry, 214ft. long by 111ft. wide, is provided with 
two cupolas of different sizes, fitted with air bell, and supplied 
with blast by a Ruots’ blower, combined with engine driving the 
two fans in opposite directions on Thwaites and Carbutt’s 
method. Hydraulic power of 750 lb. to the square inch is pro- 
vided for a 5-ton and four 1-ton jib cranes, besides a 15-ton and 
a 12-ton overhead travelling cranes, by Craven Brothers, worked 
by running rope off a Tangye Belfast horizontal engine. The 
boilers are those of superannuated locomotives, no longer safe at 
130 Ib., but capable of giving many years of good service at 100 1b. 
On account of the natural slope of the land, pig and coke are run 
in on wagons at the charging-hole level, while the tapping holes 
are at a convenient height above the floor. A great many 
chilled chairs for points and crossings were being cast, as well 
as some capstans for hauling trucks about at the Liverpool 
Docks, these being merely instances of the principle decided 
upon by the company of doing all that is possible at the works. 

In the forge, 363ft. by 111ft., a 14in. roll train, by Ward, of 
Tipton, has been laid down to work up scrap, to be driven by an 
old locomotive, the driving-wheels of which have been fitted 
with heavy cast iron rims to act as fiy-wheels. Two Siemens’ 
regenerative furnaces are being built for heating billets, the 
Wilson gas producers being charged directly from the high level, 
while the ashes are drawn in tram wagons running on the floor 
level. An 8-ton steam hammer for forging steel crank axles is 
being erected, the blow of which can be intensified by steam at 

Olb. pressure being admitted on the top of the piston. 














POINTS. 


| boilers into the rivetting towers for the fixed rivetters, while the 
smaller rivetters are carried by travelling hydraulic cranes, also 
on Tweddell’s system. There are jibcranes erected on movable 
towers, which run the whole length of the shop, being arched to 
allow a pair of wheels to pass underneath. The rivetters have a 
| reducing valve for regulating the pressure ; but these valves do 
| not always act after having been unused for some time, and it 
| would be preferable to have means, ready to the rivetter’s hand, 
for actually reducing the pressure at the accumulator. While 
the portable rivetters are supported by their jaw frame the 
working portion may be adjusted to any angle by a worm and 
wheel. Boilers, mounted on two four-wheeled trucks, which 
thus act as bogies, are run by the small locomotives already 
mentioned, from the boiler shop to the erecting shops. 

This department, consisting of five separate shops, including 
the locomotive repair shop—sce general plan—is 1520ft. long 
by 117ft. wide, and, as will be seen by the cross-section on p. 
248, consists of two bays 46ft. wide, with one of 17ft. in the 
middle. There is room for 200 engines, which are run out at 
the ends, or shifted from one pair of rails to another by two 
traversers worked by chain and driven by the wall engines that 
drive the shafting. There are also twenty 30-ton overhead 
travelling cranes by Hetherington and Sons, having the driver's 
seat suspended, so that he can command a view of the whole 
shop. Two of these cranes, worked by running rope from the 
wall engines pick up a fully erected locomotive by hooks placed 
under the buffer beams, run it along or across the shop and 
drop it wherever desired. They also have a quick-motion hook 
and chain for light work. The wall engines, of which there are 
six altogether, are old locomotives, with the link motion removed, 
turned up on end and provided with cast iron frames. The 
middle bay is provided with line shafting and cast iron girders 
to carry the counter-shaft brackets for various machine tools, 
and also with 20-cwt. hand-worked travelling cranes. Several 
wheel lathes are disposed about the shops for conveniently 
turning up the wheels removed from engines under repairs. 
The cylinders of such engines are bored in place by a machine, 
made at the works, driven by cotton cord, The fittings, stripped 
off engines coming in for repairs, are run away at once by trucks 
instead of being allowed to accumulate. 

Between the erecting shops on one side and the foundry, forge, 
smithy, and boiler shop on the other, is the fitting shop, 400ft. 
by 110ft., provided with four ranges of longitudinal shafting 
driven by bevel gear, off two wall engines of the type already 
referred to, and also with two walking cranes driven by cotton 
| cord, which will traverse the shop from end to énd. For the 








benefit of those unacquainted with these cranes it may be men- 
tioned that they are of the jib variety, mounted on suitable 
carriages travelling on a single rail, the upper portion of the 
post turning in a cradle, which is guided by channel bars bolted 
to the principals of the roof. These cranes are for lifting heavy 
work in and out of the machine tools, including large milling 
machines for cutting out the webs of crank axles, crank axle 
lathes, and planing and slotting machines. A large vertical 
milling machine, by Smith and Coventry, has a small pump for 

ring a constant stream of soapy water on to the work. It 
is found cheaper to finish piston-rods by a traversing emery 
grinder than to turn them in the lathe, the rod heing made to 
revolve by its piston serving as a pulley, thus ensuring absolute 
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TIP TRUCK. 


accuracy between the two. Besides its legitimate occupation, a 
slide-bar grinding machine is used for surfacing slide-valves, four 
at once, Axle-boxes and brasses are planed six at a time, placed 
in row. The old brasses of engines brought in for repairs are 
filled up by pouring in white metal of a special composition and 
then bored out. Much space is saved and confusion avoided by 
the use of handy bins, shelves, and trees, disposed at intervals 
for holding bolts, nuts, and washers, tools, and the various parts 
of engines. 

The paint shop, 232}ft. by 110ft., a longitudinal section 
—transverse, however, as regards the roof—of which is given 
at page 252, has, unlike the other shops, been pro- 
vided with a weaving shed, or saw-tooth roof, the hori- 
zontally subtended angles of which are 30 and 60 deg. In 
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TIP TRUCK. 


this respect, as in many others, the arrangement at Crewe has 
been followed, but with this difference in the present case, that 
the bays run transversely instead of longitudinally, so that the 
direct rays of the sun are intercepted, and a soft uniform light 
‘is distributed over the entire shop. In front of one end is a 
counter for giving out paint as required, and behind it will be 
erected the grinding and mixing machinery. This shop, like the 
stores and erecting shops, will be warmed in winter by pipes 
supplied with hot water from old Lancashire boilers, bought as 
scrap, having their flues connected by a dished plate rivetted on 
to one end, and heated by exhaust steam, or live steam at need, 
passing up one flue and down the other. The general stores, 
198ft. by 111ft., are being provided with hydraulic lifts to raise 
heavy materials to the gallery which runs round the four sides. 
The offices, 325ft. by 58ft., extend along the north-east end of 
the works, adjoining the Chorley-road, and for two storeys, with 
the principal rooms on the upper floor and the manager’s office, 
testing-room, and store-rooms in the basement. A running 
shed, 2324ft. by 35ft., is provided for the engines used about the 





shops an Gas works, at the lowest level of the ground, 
will provide gas for lighting the works and also the premises, 
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including extensive carriage sheds, at Horwich Junction, A 
Mechanic's Institute, with reading-room, library, and class-rooms, 
will soon be built. The growth of the town since the works 
were started is shown by the fact that between October, 1885, 
and January of the present year, plans for more than a thousand 
shops and houses were sent in to the Local Board. ‘ 

After inspecting the works, the visitors were entertained by 
the directors at lunch, elegantly served in the reading-room, 
after which an engineer and member of the British Association 
proposed a vote of thanks to the directors for their courtesy and 
hospitality, but in so doing remarked incidentally that the 
splendid works were wrongly placed. The vote was seconded by 
Mr. Thomas Ashbury, who congratulated the company on having 
the veteran locomotive superintendent, Mr. Ramsbottom, on the 
Board of Directors, and on having secured the services of so 
eminent a mechanical engineer as Mr. Aspinall. In the absence 
of the chairman, Mr. Turnstill, deputy chairman, in acknowledg- 
ing the vote of thanks, said that the directors had not studied 
the interests of any particular town, but, in the interest of the 
shareholders, had gone where they could get cheap land. 

After Mr. Ramsbottom and Mr. Aspinall had responded, the 
party, under the guidance of Mr, J. Parry, engineer in charge of 
the Rivington Works then drove in brakes round the reservoirs, 
which have been constructed at a cost of £1,250,000, including 
water rights, for the gathering water from about 10,000 
acres of moor and mountain land for suppling Liverpool with 
water. 

The folowing are the names of the reservoirs beginning from 
the highest and furthest from Liverpool :— 





| Aree in |‘ Greatestdepth Capacity in millions 
| in feet. 








Reservoirs. acres, of gallons. 
Upper Roddlesworth ..| 88 ' 64 | 180 
Lower Roddlesworth .. 16°4 78 100 
Bakte 1s <8 sales ee 13°38, 78 H 80 
Anglezark cot ep oof BSR°6 35 1019 
Chorley .. «- ce « 10°1 39 48 
Rivington (two) .. .. 275 40 1841 
Yarrow 22 oo oc es! 73 > 840 

Total .. 618 - | 4108 


The works designed and carried out by Mr. Thomas Hawkesley, 
C.E., were begun in 1850 and completed in 1857, two reservoirs 
having beenadded by the late T. Duncan in 1874. Some of theem- 
bankments and puddle trenches for impounding the water have 
proved very heavy work ; the water is filtered through a series 
of beds at the foot of the Lower Rivington reservoirs, the filters 
consisting of eight beds, six 300ft. by 100ft., and the two added 
315ft. by 115ft. The filtering materials consist of a layer of 
broken stone covered by successive layers of gravel, varying from 
lin. cube to the size of peas with a 30in. layer of sand above, the 
depth of gravel and sand being 6ft. 6in. The water filters 
through the beds to dry rubble drains at the bottom, and is 
delivered from them to two clear-water tanks. The upper part 
of the sand layer is removed from time to time, as the matter 
intercepted renders it foul, and is washed by machinery so as to 
be ready for use again. The water is conveyed from Rivington 
to Liverpool through a tunnel one mile in length, and cast iron 
pipes 44in. in diameter. There are two small balancing reser- 
voirs on the pipe line, and large reservoirs capable of holding a 
week's supply for the district, at Prescot, in the environs of 
Liverpool. At each of these pipe-line reservoirs, and at other 
points in the aqueduct, there are, besides the usual stop-cocks, 
valves which close automatically whenever a pipe breaks or any 
serious leakage occurs. These are specially valuable on the 
Rivington pipe-line, as it passes through the Wigan coalfields, 
where leakages are frequent owing to subsidence. The average 
volume of water, including that of four deep wells sunk to the 
new red sandstone near Liverpool, exceeds 18,000,000 gallons 
daily for a population of 800,000, the maximum daily consump- 
tion being 23,000,000 gallons. penne 





THE ASHBURY RAILWAY CARRIAGE WORKS. 


Although Mr. Thomas Ashbury has withdrawn from the 
Ashbury Carriage Company, Ashton-road, Openshaw, for some 
years past, the works, employing about 900 men, continue to 
bear his name, What is chiefly noticeable about them is that 
they are very comprehensive and self-contained, doing every- 
thing “at home,’ even to making the iron, a great advantage in 
the early days of wagon and carriage building, when it was not 
always easy to get the parts required, but a dubious one at 
the present day, when the direction of production is toward 
specialities, and keen competition has reduced prices to 
the lowest limit. Wagon wheels are chiefly made by bend- 
ing special bars, thicker in the middle than at the ends, 
into the form of a sector, fitting them together in a ring or hoop, 
so that the thick portions form the rim, and two thin portions 
a spoke, and then running in metal to form the boss, the hole 
for the axle being cored out. There are at present in the shops 
some long two-decked cars, the body supported on two four 
wheel bogies, for the Accrington Steam Tramways. 








THE MR&TALLURGICAL DEPARTMENT OF KrNa’s CoLLEGE, LONDON. 
—The syllabus of these classes for 1887-8 has just appeared, and 
from it we gather that the work of the approaching session 
commences on the 5th of October for the day classes, and on the 
10th for those held in the evening. In addition to Professor Hunt- 
ington’s Monday and Friday afternoon lectures, there will be two 
courses of lectures given on Monday evenings :—One from 8 to 9, 
on “The Properties of Metals and their Alloys, and their Uses in 
the Arts,” in which the general characteristics and properties of the 
more important metals will be dealt with collectively and indi- 
vidually, with ial reference to their useful applications in the 
arts ; and one from 7 to 8 on ‘‘ Fuels: Their Uses and Economy,” 
by the Demonstrator, Mr. W. G. McMillan, F.1.C., in which the 
respective advantages and disadvantages of the different solid, 
liquid, and — fuels will be discussed, together with the 
methods employed for | we peice , Valuing, and burning them. The 
course will open with a free public lecture, entitled, ‘‘A Brief Retro- 
ee Glance at the History of Artificial Heating,” at 7 p.m. on 

onday, October 10th. A special course of ten evening University 
Lectures on “The Manufacture and Use of Iron and Steel” will also 
be given by the Demonstrator on Thursday evenings from 7 to 8 
The first lecture will be free, and will be delivered on October 13th, 
at 7 o'clock, the subject being ‘‘The Ores of Iron and the Primitive 
Methods of dealing with them ;” the title of each lecture is given in 
the syllabus, The metallurgical laboratory for the study of assay- 
ing and the properties of metals is also open in the evening on 
Fridays from 7 to 9. The subject for the essay required from 
students desiring to compete for the Siemens gold medal and prize, 
founded by the late Sir William Siemens to encourage the study of 
prarney be King's College, will be ‘‘ Gaseous Fuels: Their Manu- 
facture, Composition, Properties, and Uses.” The award will be 
made at Mi mer, 1 and will depend partly on the essay, 
partly on the college examination in metallurgy, and partly on the 
work done in the laboratory. 





LETTERS TO THE EDITOR. 
[We do not hold ourselves a? the opinions 9) our 





TECHNICAL EDUCATION IN ITS BEARING ON FOREIGN 
COMPETITION, 


Sir,—After the publication of your late excellent articles on the 
subject of technical education and the new Bill relating to it laid 
before Parliament, I was in hopes some of your abler correspon- 
dents would have treated the matter differently and from a prac- 
tical standpoint more than has yet been the case. When a doctor 
is called in to cure a disease the first thing he does is to form a 
diagnosis of it, or else he will fail in his endeavours, and it strikes 
me the general well meaning public-—not you, Sir, and a few others 
who seem to better understand the complaint we are or should be 
about to cure—have not made the proper diagnosis for the complaint 
we are in reality suffering from, which I take to be foreign com- 

tition, for which this technical education scheme is supposed to 

the panacea. 

Now, I have had an exceptionally long and very intimate con- 
nection of forty-five years with the industry of several continental 
countries, and as a matter of course come into every-day contact 
with the engineers and technical workpeople of very many 
branches of industry, old as well as new, and I can confi 
dently maintain that in every branch with which I have had to 
deal, or am otherwise acquainted with, the Englishman, whether 
engineer or artisan, is superior practically, technically considered, 
to his continental rival—of course there — being exceptions 
to every rule. I ask therefore what is the technical education of 
the English workman going to accomplish? I am persuaded from 
experience that school technical teaching will not improve 
him as a manipulator, for even now, in conjunction with his 
superiors—all supposed by the crazy English public to be less 
well educated technically than their continental rivals—he 
can produce better, and, quality for quality, cheaper machines, 
for instance, than his competitor. I speak from my own 
experience and that of parties in this country, I have had 
engines and machines at work almost on the same plant, made in 
England, Germany, and Belgium, and prefer the first for several 
trifling reasons, and particularly because they are like the English 
horse, as compared to one of the indigenous race ; they canalways 
be depended upon at a push, and wear better, besides being 
more economical at work, and cheaper in the end. Again, it is 
well :nown that Borsig made the best locomotives on the Con- 
tinent, yet the late chief superintendent of the traffic department 
of the best managed railroad in Germany told me that it was 
much more satisfactory and pleasant to stand on the footplate of 
an English-made locomotive than a German one; and it is well 
known that for textile manufactures the English machines are not 
only better made, more agreeable to work, and always of newer 
and more practical design than foreign ones, all due respect bei 
paid to Jacquard’s ingenious invention at the time ; further, that, 
if protective duties did not stand in the way, foreign textile manu- 
facturers, where prejudice did not intervene, would prefer buying 
English in preference to foreign machines. Another excellent 
illustration can be cited. There were two companies of steam- 
boats started on the Rhine some forty-five years ago. A compan 
had foreign-built engines, B company English made ones; but 
had fewer boats than A. Well, in a few years B would have 
driven A from the Rhine, simply because its boats used less fuel, 
and were not laid up 10 per cent. of the time for repairs. The A 
company, being the most powerful pecuniarily, made an amalga- 
mation contract with B; but to this day B boats pay the best 
dividend, and even the old engines keep working well and 
regularly, and do more constant worl: than the A company’s 
boats can do, though many have been renewed with new 
engines. This does not look as if we were behind our rivals 
in design or skill on the part of our workmen. Again, 
can a maintain that in our iron and steel works not quite as 
good chemists and mechanics are engaged, in our collieries as good 
mining engineers, in our machine, engine, boiler, and constructive 
ironwork shops, as on the Continent? I venture to say on my own 
experience that they are not only as technically well up to the 
mark, but are more practical in every particular ; and I could give 
numberless examples if space and time would allow of it. As 
regards the workmen in the branches above mentioned, for 
instance, I cannot for the life of me understand what technical part 
of their trades they are to learn at school which they will not 
acquire infinitely better in practice as my in their - 
tive trades. Or, if a fitter’s drill or chisel breaks over his work, is 
he, instead of going to the smithy or the grindstone, to go to the 
work’s laboratory to discover the physical and chemical properties 
of the steel of which they are made? Is the ‘‘cupola” man to 
analyse the different sorts of pig iron before he melts them to form 
a particular casting according to the foreman founder's orders, a 
matter the former can do much better by the eye, which no other 
method can teach him, the puddler t» learn from the professor the 
time to ball up his iron, the smith to learn when his iron is hot 
enough to weld, the furnace keeper to learn when his cinder is 
running right for his furnace to deliver grey, mottled, or white 
iron; or, lastly, is the collier to be made into a small geologist? I 
can understand that certain workmen in towns, as cabinet makers, 
locksmiths, coach makers, painters, &c. &c., could be taught useful 
subjects which would improve their taste and so on at schools pro- 

rly organised, but for this work art schools already exist ; or 

andy, intelligent men in collieries could be instructed in certain 
subjects, which would enable them to become better overlookers; 
but this could be done by local night schools, wherein the mine 
engineers gave instruction in subjects they are acquainted with, 
assisted, aay by the district mine inspector, and supported 
pecuniarily by local funds; but for this no Act of Parliament is 
required, and would be far more practically carried out without 
hard-and-fast rules. 

It has long been a cry in England, ‘‘if we only had such 
technical schools or teaching as there is to be found on the Con- 
tinent !” Now I should like to know what this celebrated teaching 
has really acco..iplished for mankind. If any one can tell me that, I 
should be able to believe there was something in it. The fact, 
however, is, I cannot call one thing to mind which has emanated 
from these schools. They give a sound technical, theoretical 
education, one man knows exactly as much as another, but in practice 
they never get beyond mediocracy ; and whether it is the teaching 
or the genius of the people I do not know, but you never either 
find originality or ingenuity in any of the é/éves in Germany, though 
there is a little in Belgians and a little more again in Frenchmen. 
It may be that chemistry should be excluded from what I have 
said, because in this branch foreigners have been strong, although 
England has had great chemists too—as great, indeed, as any on 
the Continent. Did anybody ever hear of continental technically 
educated people being engaged to go and establish new works all 
over the world? Yet this has been the case with Englishmen, 
wherever they managed to get their technical education and fitness 
for the work. All the branches in the iron trade, puddling, 
rolling, coke, blast furnaces, Bessemer, and what not, all the 
textile industries, marine engine building, lead and copper smelt- 
ing on the newest principles, and a host of others, in five of which 
I have been eal engaged, have all been superintended and set 
to work by Englishmen. If the tinental technical education 
was so pre-eminently good and useful, how comes it that the poor 
unfortunate Englishman, sup d to be technically neglected, has 
been able, so to speak, to take the bread out of the mouths of 
these continently-educated people? To this day this is going on, 
but not so much so as formerly, of course, because now almost 
every industry has been established on the Continent, and as 
before said, mostly by English engineers and English workmen. 
Again, one would suppose such superiorly educated technicals 
would not require to copy everything in the shape of machinery 











and metallurgical processes from Englishmen, yet such is univer- 
sally the case. Originality there is none to discovered, but 
copying without end, and we invent for all the world, except 
America; and it is well we are able to do so, for so long as we can 
do this, we skim off the cream of the manufacture, and have the 
pull of our rivals, 

There is another side to the picture too. Do those good folks 
who preach about the advantagvs of a system of technical education, 
such as mastcc and man get on the Continent, ever reflect what 
Englishmen have done without such? If they did, I think a part 
of this craze would vanish. Do they forget that England has 
invented et thing which has benefitted mankind for the last 
150 years ¢ ie pumping engine, the steam engine, gas for our 
streets, puddling and rolling of iron. coke for furnaces, hot blast, 
railways, the locomotive, iron ships, the propeller, marine engines, 
Bessemer steel, crystallising lead for silver, and dozens of minor 
things, all for the enrichment of the world. Now what has the 
Continent to bring forward against this list, with its boasted 
technical education ? 

How is it, I ask again, that when quality is set against quality, no 
matter whether it is a machine or a pocket knife, we are always able 
to produce the better and cheaper, or as cheap an article, when cheap 
wages, lung hours, cheaper freight, and the ever boasted better 
educated workman, are said to be against us? It shows, I think, 
that some one must be engaged as managers or principals who are 
not destitute of the proper technical knowledge, and that our work- 
men cannot be such dullards as some folks would like to make ont, 
and they must have had some means of acquiring this knowledge 
which enables them to compete with the foreigner as far as manu- 
facturing goes. For my own part, I think too much is made about 
cheap wages and long hours—at Jeast, in the heavy industries. 
There is not the difference some people think. The elder Brassey 
told Siemens that he had found all over the world in his practice 
that the cost of labour was about the same everywhere, and my 
own experience bears this out, and as the Englishman does more 
work in the same time, less plant is required with him than with 
the foreigner. An Englishman having more ingenuity, more 
resource, he goes about a job better and quicker, and gets it out of 
hand more speedily and at the same time better—a better job, in 
fact. I have always found that unless a job is what we used to call 
in the shops ‘‘scamped,” the foreigner cannot make a machine, or 
anything else, 1 believe, as cheap as we can in England, despite 
copying even to the minutest detail—at least, in this country. His ' 
competition very frequently is only possible because of the scamped 
work he puts in. 

All this brings me to the conclusion that we cannot, after al], be 
so badly off for technical instruction as is supposed by inexperi- 
enced persons. I believe that our technical schools are sufficient 
for their purpose, or works could not be carried on as well as they 
are by the é/éves of those schools. They may be in time improved, 
perhaps, as I read, for they are institutions since my time, of 
which I can give no opinion ; and as for our workpeople, give me 
one in preference to a foreigner, where you want to carry out a 
job quickly and well. I consider him physically very superior to 
his continental rival. He is more naturally intelligent, but less 
intellectual than his rival. He has many superior qualities, but I 
should like to see him more thoroughly educated generally, but 
this at the elementary and continuation night school, and if I 
might say, in order shortly to express what I mcan, made more of 
a gentleman, with broader—at least less narrow—views, as in these 
respects he is behind his colleague on the Continent. Technically 
I think we may well leave him alone, when once he is well grounded 
in general elementary subjects; and I must repeat that, with the 
exception of a few trades, I cannot see what this Tect nical Educa- 
tion Bill is going to accomplish in order to make us better able to 
compete with the foreigner. We are on the wrong track alto- 
gether, and therefore I venture to say the public bas not yet made 
the proper diagnosis of our disease. It is not as manufacturers, 
but in the commercial part of our business, in which we are weak ; 
and if the money to be spent by the Education Bill were employed 
to strengthen us in this branch, it would do far more to keep 
forei, eas from our doors than a dozen Technical Educa- 
tion Bills. 

This letter has got to an unreasonable length, but the subject is 
one which interests me much, as it ought to do every lover of his 
country, and this you will please take as my apology; but as the 
other or commercial part of it is, to my judgment, by far the more 
important of the two, with your kind permission I should like to 
return to it in a second letter, though the subject is a difficult one, 
and the problem not easily solved in our present social condition. 

Rheinland, September 9th. U. 





THE RIBBLE DOCKS AND ESTUARY. 

Sir,—I am glad to have seen the article in your issue of this 
week respecting the Preston Dock and Ribble Estuary. If an 
open channel can be made and maintained from the Irish Sea to 
the Preston Docks, why, as you ask, was this work not under- 
taken in earnest and completed before the docks were commenced ? 
The sandbanks are not only left nearly, but absolutely dry at low 
water—neaps or springs. The Ribble has been a wandering river 
in the estuary. The deep channel was formerly on the Southport 
side; then no doubt it changed to the deep called Pleasure-boat 
Hollow, situate in about the middle of the estuary. It now passes 
Lytham, but not as a deep, but very shallow channel in many 
places. I think there is no trustworthy evidence to prove that 
there was ever a deep channel on the Lytham side in former 
times; the geological character of the bottom of the present 

h 1 seems ive in this t. 

Training walls corresponding in height with the sandbanks and 
dredging of the channel might effect something, but the cost 
would be enormous and the work of many years, and the doubt 
would remain as to whether the channel could be kept permanently 
open for vessels. I do not think it could. The enormous quantity 
of moving detritus broueht down with the tide as it returns, 
assisted in its progress with the water in the river, relieved from 
tidal pressure, is against such a conclusion. 

Southport may some day reap an advantage, and have a con- 
tinuous deep channel again, for it is not improbable that the river, 
after all that can be done, may make an independent channel for 
itself, not necessarily navigable for large vessels, but of width and 
depth sufficient to discharge the water. 

A channel, to be efficient, should safely carry vessels drawing 
18ft. or 20ft. Can such a channel be made ata cost that would 
yield a revenue? One million two hundred thousand pounds— 
twice the first estimated cost, supposing that n> doubt should exist 
as to the work being sntiatinetadiny egieglated for that amount— 
appears a large sum for Preston, wealthy as it is, to expend on an 
undertaking the limits of which have not been yet defined. 

Pontnewydd, near Newport, Mon., September 20th. J. BL 





A PROBLEM IN STRAINS. 

Sir,—Referring to your correspondent’s problem in strains, I was 
pleased with the logical manner in which it was discussed, but 
considered that Mr. Hartland got rather mixed in bis answer of 
September 2nd. On seeing his opinion again so dogmatically 
expressed this week, my mental ejaculation was not very parlia- 
mentary. However, on further consideration, I thought it 
= possible he might be right and I wrong, and therefore 

etermined to do what he only advised. I obtained a balance 
and fixed it as he directed, drove in the nail, and removed the 
weight. I now hung a weight of 1 1b. on the lower hook, but the 
balance failed to indicate any increase of pressure on the top hook, 
and only when I hung more than 5/b. did I get any increase, as 
indicated by the pointer. Had your correspondent been a prac- 
tical engineer, he would not have fallen intc a mistake and 
described an experiment with results so plausible, but reall 
mythical. I notice his several contributions, but venture to thin 
your readers would like a little less variety and more thoroughness, 

Birmingham, September 19th, Zr, 
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SMITH’S FORGE, HORWICH WORKS. 


(For description see page 246.) 
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A NEW GLAND PACKING. 


To provide a gland packing which will not adhere to the rod | 
packed, even when considerable periods elapse between the 
occasional movement of the rod, Messrs. Skelton and Grimshaw 
have brought out an inadhesive packing for general application. 
It is so formed that it makes a tight yet easy working-joint by 
the pressure of steam on the back of it. The material employed 
is that known as “ Woodite,” moulded into form by pressure in 
moulds. Woodite is impervious to the action of oils and acids, 

Fig. | aud has advantages over the or- 
dinary substances employed for 
similar purposes. As shown in | 
the annexed engraving, the pack- | 
ing-ring in each case is made in | 
one piece with a projecting flange 
to butt against the inner surface | 
of the stuffing-box. The inner 
plate of the stuffing-box is passed 
over the spindle or rod, and 
bears against the flange of the | 
packing. The cover when tight- | 
ened up by bolts and nuts causes the inner surface of the | 
flange to bear against the outer surface of the stuffing-box, | 


| 





and thus to insure a fit between the packing and spindle. 
The outer surface of the packing ring tapers down to a thin 
edge at its lower end, as will be seen in the accompanying 
illustration, Fig. 1. The tapering form given to the outer sur- | 
face of the packing enables it to embrace the rod under steam | 


Fig. 2 





pressure. In Fig. 2, A is the packing ring in position, S the 
steam space, and H the flange. The inadhesive material makes 
a steam-tight joint by compression under the pressure at its 
back, and this without any material interference with the 
free action of the spindle. The packing is simple in application, 
and has been tested with success for a considerable time. It is 
generally applicable, and is represented as specially useful for 
stop valve, sluice valve, throttle valve, and similar purposes. 








Tuere is no truth in the statement that the London, 
eet 3 ged Railway Haren A is ertcie| = of its 
an -class carriages into cattle truc sim int- 

ng out the words on the doors, iia ial 





THE PATENT ECLECTIC DISINTEGRATOR. 

ALTHOUGH disintegrators are among the most rapid reducing 
machines, they have not been so extensively adopted as their 
apparent utility would seem to warrant. Various causes have 


| operated to limit their adoption, and the “ Eclectic” which we 


illustrate seems to have been designed to mitigate the defects of 
these high-speed machines, and remove the objections so wide- 
spread against some ordinary forms of pulveriser. From the 
illustrations below it will be seen that it is formed of 
two casings, the greater part of the outer one being cast steel, 
while the inner, or working parts, are of serrated chilled iron. 
The chilled iron interior, being fitted into the recesses cast in 
the outer case, they are easily and cheaply renewed. The outer 
casing of cast steel makes it impossible that the main walls 
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THE ECLECTIC 


of the machine can ever wear out, while the interior 
chilled iron ratchet faces, being fitted to the whole interior, 
present a large grinding surface, which gives the “Eclectic” 
a large reducing capacity. The side ratchets are not, how- 
ever, @ novel feature, as they were adopted many years ago 
by Mr. McKenzie, ‘of Invergordon, and it is doing none of the 
makers of disintegrators any injustice to state that many of the 
best features of the disintegrator are the inventions of a 
few of the manure manufacturers in the north of Scotland. 

A most novel feature in the “ Eclectic’ is the return air 
chamber, by means of which the air current generated by the 
fan-like action of the beaters is sucked into the machine again, 
which mitigates the dust nuisance common to the ordinary form 
of disintegrator, and at the same time it removes the back- 
pressure. ny expedients have been tried to overcome these 
defects. One method was the leading of an air spout from the 
grinding receptacle back to the feed-hopper of the machine, and 
another plan was a spout communicating into the side of the dis- 
integrator under the disc spindle ; but those methods did not 
make any perceptible improvement, In designing the “Eclectic ” 


HALF SECTION THROUCH.A.B 
3 6 3 o 


| it occurred to Mr. Gilbert Little that the failure of these experi- 
ments was due to the fact that the methods were not in accord- 
ance with the most simple fact coucerning fans, viz., that air is 
thrown off at the periphery and is sucked in at the centre. A 
| circulating current could only be obtained by leading the return 
air spout into the axis al] round the disc ; but a more compact 
and novel method was devised by Mr. J. J. Stevenson, the 
engineer of the Grinding Machinery Company, London, who 
designed the return chamber which forms part of the outer 
casing of the machine, and the air, as thrown off at the peri- 
phery by the beater points, escapes through the openings in the 
sifting screens fitted in the lower half of the periphery, and is drawn 
up again through the attached chamber, as shown by the arrows, 
and enters at the axis through the perforated side. This 
circulating current entirely removes the back pressure, and 
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greatly lessens the blow out of dust. The part of the air 
chambers above the dise spindle is removable at will, which 
enables the operator to change the beaters or clean out the 
machine without unfixing any other part, which effects a great 
saving of time over the old method of unshifting the periphery 
or upper half. The grinding faces in the upper half of the 
periphery are formed by square steel bars, each of which drop 
into recesses cast on the circle of the top side ratchets. These 
square ratchet bars reduce the cost of wear and tear to a 
minimum, as the whole of the four edges can, in turn, be 
reversed, thus giving four wearing sides. In the old-fashioned 
machines the entire inner and outer casings had to be renewed. 
These square ratchets are encircled by cast steel removable doors 
secured as shown by our illustrations. The disc, which is of cast 
steel, is of a new pattern. On the lower end of the beater a toe 
is turned which fits into a corresponding recess cast in the steel 
disc. The beaters are further secured by a 2in. diameter 
steel screw with a finely-pitched thread, the points being 
hardened to prevent wear. The point of the screws is reduced 
to tin. diameter, and goes through the beater and disc, which 
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BOSTWICK’S STEEL FOLDING GATES AND SHUTTERS. 
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Fig. 4 


makes it impossible that the beater can get loose. On the 
larger sizes it is found preferable to make the disc in two parts, 
the larger part having dovetailed slots cast in, into which the 


similar-shaped ends of the beaters are fitted, and the other part | 


of the disc fits on to a projecting boss on its counterpart, and 
the whole is bolted together and the beaters securely held. This 
dise is also the invention of a Scotch manure manufacturer. 
During a recent visit to the North we had opportunities of 
inspecting over a dozen kinds of disintegrator discs designed by 
several Scotch firms, but the dovetailed slots are preferred for 
heavy work. At Montrose we saw a very good form of disc, 
with lugs cast on to hold the beaters, but Mr. Mitchell, the 
designer, admitted that the dovetailed slot pattern was superior, 
while Mr. McKenzie, of Invergordon, who, in many improve- 
ments, has forestalled the disintegrator makers, has also adopted 
it. When fitted with wrought iron beaters faced with steel. it 
would seem to be the most serviceable. 








BOSTWICK’S FOLDING STEEL GATES AND 
SHUTTERS. 


THE accompanying engravings illustrate a novel and ingenious 
form of ornamental folding gate, or shutter, which is made in 
various forms and with various degrees of ornamental finish, for 
gateways, and as shutters to cover windows, and more espe- 
cially for places where there is some advantage in being able to 
dispense with the swinging room required for ordinary gates or 
the room required for sliding gates or shutters. 

The vertical bars of the gates are connected by diagonal 
lattice work of the lazy-tongs order, the connecting-pins of 
which slide in the channel groove of the insides of the vertical 
bars. The general appearance of the gates and shutters may be 


Fig. 2 
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gathered from Figs. 1 and 2, and Fig. 3 gives a view to a large 
scale of an edge view of a piece of a heavy strong gate. From 
this it will be seen that a pair uf channel bars are fastened 
together to make each vertical, and within the double channel 
and space between them, the lattice-work is placed, and moves 
as the gate is opened out to fill the space or closed up, so as to 
g0 out of sight into the small ~pace occupied by it or by each 
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half of it. In all cases one or two or more of the verticals are 
fitted with small rollers, which run in a grooved plate or bar on 
the floor or cill, and in some cases the floor bar folds up and 
goes into the small space with the rest of the gate. With this 
system gates can be used where no other kind could be housed, 
and when great strength is required the top ends of the verticals 
are held by horizontal bars, which fall over the tops and are 
locked there when the gate is locked, Fig. 4 of our engravings 
is a plan view of one of the arrangements adopted with long 
gates, which require lateral stiffening. A light form of lattice 
truss is hinged to the back of the gate, and when the latter 
fills a wide opening, such as at railway stations, this truss is 
dropped to the position shown, and gives the necessary stiffness, 
When the gate is folded up the truss folds up with it. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


} 


Japan—Trade of Kanagawa in 1886.—With the opening of 
| 1886 the foreign trade of Kanagawa and of Japan generally 
| entered upon a new and brighter era, and was the largest by 
| close on £1,000,000 since the port's existence. In imports the 

increase was £237,009, or over 6 per cent. Of this amount, 
engines, fittings, and machinery increased by £28,536 or 61 per 
cent., and metals, including their manufactures, by £73,115, or 
| 21 per cent. Of the imports, Great Britain and India sent one- 
half, Germany, the next European country, 6 per cent., and the 
United States 9 per cent. The foreign carrying trade of the 
port was distributed last year in the following proportions :— 
British, 56 per cent.; American, 24 per cent.; German, 10 per 
cent.; French, 7 per cent. British shipping continues to hold 
its own notwithstanding the vigorous competition, its share of 
the aggregate being the same in both years, German has now 
shot ahead of French shipping, for the third place on the list, 
having, as compared with 1885, increased in tonnage 90 per cent., 
while the increase of British tonnage was 19 per cent. The 
most interesting of the shipping events of the year was the 
inauguration in August of the Nord-Deutscher Lloyd line of 
mail steamers, plying between Bremerhaven and the ports of 
China and Japan, in competition with the English and French 
mail lines. The Transpacific carrying trade of 1886 was divided 
between British and United States shipping in about exactly 
equal shares. The st s of the Canadian Pacific Line taking 
cargo and passengers from the ports of China and Japan to Van- 
couver, not only for Canada but also for Europe and the United 
States vid the Canadian Pacific Railway, and other connecting 
lines and steamers, will before long attract not only the bulk of 
the tea that has hitherto been taken vid the Suez Canal, but 
also a fair share of the general export trade hitherto passing 
through San Francisco, As regards the metal market, the heavy 
imports direct from Middlesbrough have continued during last 
year, but during the current year have stopped, leaving the 
trade to run more on the old lines of moderate shipments by 
general cargo steamers. Bar, plate, and sheet iron show a large 
increase over 1885, though prices ruled generally low. The 
chief article among metal manufactures is rails, of which nearly 
13,000 tons, value £86,000, were imported, as against 10,000 
tons, valued at £54,000, in the previous year. Railway con- 
struction goes on apace, and an increasing demand for rails 
implies an increase in other metal manufactures as well, seeing 
that railway works require iron of all kinds for numerous 
incidental and subsidiary purposes, Nails show a considerable 
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business, They are almost all wire nails of Belgian or German 
make, and not only have they driven the costlier cut nails out 
of the market, but have paralysed the import of nail rod iron, 
of which only 453 tons were imported in 1886, one-fourth the 
average of the three preceding years; and that diminished 
quantity was contained in the first four months of the year, 
eriose from May to December being so low as to prevent any 
resh importations. Steel wire was imported to the value of 
£43,000, being an increase of fully 50 per cent. over 1885, In 
addition to the multitudinous forms of steel wire for general 
urposes, a large quantity is taken in the form of paragon wire 
or umbrella frames, as the old Japanese umbrella is fast going 
out of use in the country districts. Among exports 6300 tons 
of copper left the port, valued at £235,000, as against 5000 tons 
in the preceding year, How steadily this important busine s is 
developing, in spite of the primitive mode of mining still 
empioyed, is apparent from the quantity exported having trebled 
in the last five years. The expansion in the shipping and trade 
of the port is destined to be permanent, Foremost among the 
causes which have brought about this most satisfactory result is 
the establishment of the currency on a specie basis at the 
beginning of the year. The suffering caused by the transitional 
period of currency contraction is now nearly at an end ; and 
with the restored confidence in the stability of the circulating 
medium, both the speculative ability, activity of merchants, and 
the purchasing power of the people have begun to revive, Atno 
previous period in the history of the port has the prospect 
seemed brighter, 

Russia—Hours of labour in industrial establishments.—The 
inspecting committee of factories have published some interesting 
details concerning the hours of labour in this country, relating 
to 1214 manufacturing establishments, representing 125 different 
branches of industry, that were ingposted during the past year. 
An immense difference exists in the working hours at the various 
establishments. In most ot them men and women work equal 
time. The number of daily working hours varies from six to 
twenty, and in a few special cases, work is prosecuted for 
twenty-four hours, It is remarkable that these great divergences 
in the number of working hours occur in the same branches of 
industry, within the same inspector's district, and among esta- 
blishments whose produce ie the same market price. A 
difference occurs of from one to eleven hours in manufactories of 
the same kind, The probable cause is the extent of the works and 
the greater or lesser local demand for the articles produced. 
The longer hours exist in those establishments of primitive con- 
struction, and belonging to proprietors who are, or profess to be, 
ignorant of modern technical development. The exceptional 
cases where work is carried on from twelve to twenty hours are 
comparatively few, as in a very large number of cases—970, or 
80 per cent.—the hours of labour are twelve and under, 
Manufactories with twelve hours’ daily labour are 36°8 per cent. ; 
those with eleven hours, 20°8 per cent.; those with ten hours, 
18°1 per cent.; with eight hours, 1°6 per cent.; with seven hours, 
0°4 per cent.; and with six hours, 0°2 per cent.; so that an 
average of twelve hours daily may be assumed as the normal 
working hours throughout Russian industrial establishments. 
Night work is carried on in 247 establishments, or 20 per cent. 
of the total number, principally in the Governments of Moscow 
and Vladimir. The greater number of establishments—repre- 
senting 906, or 74°6 per cent.—open at 5 am. and close not 
later than 9 p.m., so that the law of Ist June, 1882, for the 

rotection of children, and fixing their maximum number of 

ours of day labour at from 5 a.m. to 9 p.m., an¢ of night labour 
from 9 p.m. to 9 a.m., does not affect them any more than the law 
of 3rd June, 1885, by which female night labour is prohibited 
in certain industries. A large proportion of establishments 
commence work at 6 a.m., or even later, and in some cases as 
late as 10a.m., and the hours of closing vary from 4 p.m, to 


9 p.m. 

United States— Newport News caution to emigrants.—Emi- 
grants are induced to ship for Newport News by glowing 
accounts of the place, its prosperity and its advantages as a 
field for capital and labour; whereas, under the prevailing con- 
dition of affairs, I know few places less desirable. Private 
enterprise is overshadowed or strangled by an all pervading 
monopoly, the administration of justice as well as other condi- 
tions of the place are unsatisfactory, there is no field for honest 
independent labour, much less for capital, especially such small 
capital as is usually at the disposal of emigrants. Every article 
of food is 25 per cent. dearer than in any eastern port, bread is 24d, 
per lb.; milk, 8d. per quart; tea of basest quality, 3s. per lb.; 
a 1d.; and lodging even dearer in proportion, Water is 

and very little of it. Under these conditions the small 
capital of an emigrant soon melts away while he is looking for 
work, During the past year there has been a great deal of sickness 
—the usual malarial fever,and in addition cases of scarlet fever,or 
scarlatina, to the extent of from 6°6 to 8°3 per cent. of the popu- 
lation. The cause of sickness arises from the unhealthin«ss of 
the climate, its sudden changes and extremes of temperature, 
the prevalence of marshy grounds and swamps, and the total 
absence of drainage and sanitary precautions. The mortality 
from accidents, which is the term indiscriminately used for 
mishaps, caused by reckless driving over the level crossings and 
on the unfenced railway tracks, and by the negligence of the 
monopoly companies, has been considerable, while redress for 
the families of the injured or killed is difficult, if not impossible, to 
obtain. There is not even a hospital in the town. The monopoly 
of the companies is most complete. They control or own all the 
means of entrance and exit, the administration of justice, the law, 
and telegraphs. The Sunday laws are very strict in the State, and 
while enforced as regards private individuals, are evaded as re- 
gards the companies. The greater number of houses in the town 
are owned by the Old Domain Land Company. From all who 
occupy houses belonging to them, their rent is deducted from 
their wages without their assent, and handed over to the land- 
lord. For 1886 a has been a —a increase ~ ~sy4 
years in British shipping frequenting the port, and also in 
exports and imports, amounting, in the case of British shipping, 
to nearly 34 per cent., in exports to 380 per cent., and in imports 
to over 400 per cent. over the preceding year. Very little of 
this is due to the direct line of steamers plying to Liverpool, 
which only commenced to run in December, and a considerable 
increase may be looked for from that cause in the current year. 
If it is seriously intended to establish a passenger trade, different 
vessels must be employed. The passage takes about eighteen 
days, and the service is supposed to be fortnightly, but this rate 
is not attained. Although but a few emigrants have been 
landed here, complaints have been made to the British Legation 
at Washington by men who have been induced by false pretences 
or promises to make use of this line, and who have been put to 
considerable expense in reaching their destination, The Hunt- 
ingdon line, as it is called, is principally managed by the 
Newport News and Mississippi Valley Railway Company, which 
has absorbed the Chesapeake and Ohio Railway and several others. 
The officials of that company have had no experience of 
shipping, and this among other things militated against the 
financial success of the line. 
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RAILWAY MATTERS, 


Tue East River tunnel project has been revived by 
the reorganisation of the company and the filing at Albany of the 
certificate of incorporation under the title of the New York and 
Long Island Railroad Company. ‘The entire length of the proposed 
road Will be about five miles, 2 


Recent advices from Delagoa Bay are to the effect 
that the new railway is laid and engines run over the rails a dis- 
tance of about 17 miles, The bealth of the people in Lourenco 
Margues was good, and the Europeans on the railway seemed to 
keep their health very well considering the exposure and the quality 
of work they were doing, 


Av the half-yearly meeting of the Glasgow and South- 
Western Railway Company, held at Glasgow this week, Mr. 
Thompson, the chairman, sta that the number of first-class 
sassengers had decreased, while the number of second and third- 
class passengers—especially second—had increased, A dividend of 
4 per cent., the same as at the corresponding period of last year, 
was declared, 


Tue Italian and Swiss delegates have signed at Berne 
the convention relative to the junction of the Italian lines to the 
Simplon tunnel. The financial part of the enterprise has been 
regulated in the following manner. Switzerland contributes 
15,000, 000f., the Italian Government 5,000,000f., and the provinces 
and towns of Upper Italy 10,000,000f. Paris financial establish- 
ments have subscribed for 60,000,000f. ordinary and preference 
shares. 


Ow July 12th two men named Labranche and Tremblay 
were run over by a Grand Trunk Railway train and killed, and 
the coroner's jury brought in a verdict of gross negligence, and 
held the railway company criminally responsible for the death of 
the two men, Since that time the Crown utor has been 
investigating the matter, and has decided to lay an indictment 
before the grand jury against General Manager Hickson on the 
charge of manslaughter, 


‘Tue total mileage of railways in Great Britain at the 
end of 1886 was 19,332, an increase for the year of 163 miles. 
This gives about one mile of road to every 64 miles of area, 
America has 1 mile to 22 square miles of country, not including 
Alaska. The paid up capital amounted to £828,344,254, an in- 
crease of £12,480,000 for the year, bringing the capital account to 
nearly £41,820 per mile. The total liabilities in America amount 
to £12,214 per mile, capital stocks, bonds, and floating debt. 


Tue railway from Belgrade to Constantinople, of a 
length of 1196 kilos,, is complete with the exception of the Bul- 
garian line from Ichtiman to Pirot, which is 113 kilos. long. As 
the present Prince of Bulgaria is very anxious to render Europe a 
service by the construction of this railroad, it is expected, if his 
reign lasts for another six months, that the works will be finished 
in that time, when the Oriental railroads will, in accordance with 
the Berlin Treaty, form at last part of the European railway net. 


Tue negotiations between the Cape Colony, the Orange 
Free State, and the Transvaal on the question of railway extension 
are meeting with difficulties, the Republics refusing to admit the 
colony to the conference which is to be held in October. It is 
said that the Transvaal is looking towards Delagoa Bay for its ulti- 
mate connection with the coast. The opinion in Cape Town is that 
a line connecting the Transvaal with Delagoa Bay would conduce 
to the benefit of the whole of South Africa if Delagoa Bay were in 
British hands, 


Tue Bengal Nagpur Railway is asking for about forty 
engines and tenders, large portion of the wheels, axles, tires, and 
springs, noted a fortnight ago on Indian account, have been taken 
by Sheffield firms. Other railway work is being accepted, and the 
works engaged in this class of articles are very fully employed. 
Several of the home railway companies, evidently believing that 
values are not likely to be lower, are placing contracts for stores. 
The Midland Company, amongst others, has ordered a large quan- 
tity of axles, wheels, &c., and several Scotch companies are also 
requiring material, The rail orders are being taken at the coast, 
where the facilities for output are being considerably increased by 
several firms. 


Ir is said the Peninsular and Oriental Steam Naviga- 
tion Company has just concluded a contract with the Assam Rail- 
way and Trading Company for a monthly anny, of from 800 to 
1000 tons of coal for the use of their steamers. nis, the Colonies 
and India says, is a highly practical way of assisting to develope 
the resources of the country, and at the same time a testimony to 
the high quality and fitness for steaming purposes of Assam coal, 
It is to be hoped that other lines will follow so good an example, 
end thus not only lessen their working expenses, but hasten the 
growth of an important local industry, which only needs due en- 
couragement to render them to a great degree independent of the 
costly English steam fuel, which now runs away with so large a 
proportion of their profits. Perhaps Newcastle, N.S.W., could lay 
down coal at Calcutta cheaper than Cardiff. 


Tue Grant Locomotive Works, of Paterson, N.J., were 
partly consumed by fire on September 7th. Several locomotives in 
process of construction were | ay The works will be re-built 
at once. The 600 men employed the company will nearly all 
be deprived of work for several weeks. The business of the Grant 
Works originated in a machine shop started in 1819. Swinburne, 
Smith, and Co, began building locomotives there in 1849 for the 
Erie Railroad. In 1852 it became the New Jersey Locomotive and 
Machine Company, and subsequently it was changed to the Grant 
Locomotive Works. On the side wall of the burned building was a 
medallion of Napoleon III., and fac-simile of the prize given the 
locomotive America at the Paris Exposition in 1867, that superb 
ny says the Railroad Gazette, having been constructed at these 
works, 


A RAILWAY jubilee has just been celebrated at Antwerp. 
Fifty years ago, when the first railways were being constructed in 
Belgium, the Belgian Government obtained from England ten 
mechanicians who had already acquired experience in the work- 
ing of railways. One of them, the Times Brussels correspondent 
says, Mr. Woods, who is now seventy-two years of age, has 
accomplished fifty years’ active service in Belgium, and occupies 
still the position of foreman in the railway building yard at 
Antwerp, is the only survivor of these ten oe of railway 
work in Belgium, and it is this jubilee which has been celebrated 
with much solemnity at Antwerp. In Antwerp, societies and 
numerous delegations from the various Belgian railways formed a 
cortége which went, escorted by bands of music, to the Hétel de 
Ville, where they were received by the Burgomaster and alder- 
men. After a speech by the Burgomaster, warmly congratulating 
Mr. Woods, the wine of honour was served, and Mr. Woods's 
health was drunk, The street where Mr. Woods lives was also 
richly decorated. A t reception was given next in the hall 
of the Harmonie, which was crowded to the utmost. When Mr. 
Woods entered with the members of his family the band struck 
up “God save the Queen.” Speeches celebrating the honourable 
career of the hero of the féte were delivered, and a t number 
of presents, among them a small locomotive in solid silver, were 
prone to him. As ‘he is already a Knight of the Order of 

eopold, he was still further distinguished by the Government 
with the Civic Cross of the First Class, which Mr. Blancquaert, 
as representative of the Government, handed to him. In the 
evening a banquet was given in honour of Mr. Woods, Many of 
the principal Belgian railway officials were present. A more 
democratic féte, consisting of a ball at the hall of El Bardo, also 
took place in the evening. 





NOTES AND MEMORANDA. 


ZINKENITE, a very rare mineral, has been discovered with 
antimony ores at the Stewart Mine, Sevier Co., Arkansas. 


Rops of antimony, when placed in the magnetic field 
of a Ruhmkorff electro-magnet, show an increased electrical resist- 
ance, the resistance being greater across the lines of force than 
along them, Plates of cobalt when so placed show a diminished 
resistance, when their planes and the current were perpendicular 
to the lines of force. When placed parallel to them an increase 
was observed, Mr. G. Fa’ is experimenting on this subject, and 
further results are promised, 


WHEN aqueous solutions of zinc, copper, and lead 
acetates are allowed to remain at the ordinary temperature the 
electric resistance gradually increases, and this indicates a partial 
dissociation of the salt, since the resistance of free acetic acid is 
higher than that of its salts. The resistance increases with a rise 
of temperature and diminishes with a fall of temperature, tending 
towards a definite limit in each case, The dissociation is greatest 
in the case of cupric acetate, and somewhat less in the case of zinc 
—_ Lead acetate shows similar changes in a very much lower 

egree. 


‘Tue Melbourne Mint, which is a branch of the Tower 
Hill establishment, received during last year, in bullion and rough 
gold, 756,284'880z, The coinage of the year amounted to £2, 920,500, 
of which £2,901,500 was sovereigns, and £19,000 half-sovereigns. 
The total value Ap coin and bullion issued was £3,028,219, being 
a decrease of £323,609 as compared with the previous year. The 
great importance of the Australasian colonies as gold-produci 
countries is unsu d when we find that the total amount of gold 
raised from the earliest records to the end of 1885 is said to have 
been 79,678,137 oz. , the actual value of which has been £318,000,000. 


THE well-known method of determination of combined 
carbon in iron by the direct separation of carbon from iron gives, 
according to Mr. C. Brand, too low results; he proposes a method 
applicable only for samples of iron rich in carbon. One gram of the 
sample is dissolved in 30 or 40 c.c. of hydrochloric acid containing 
24 per cent. of bromine; the latter is removed in the form of 
hydrobromic acid by heating with three to four grams of ammonium 
oxalate. The removal is completed after one to two hours; the 
carbon is collected on an asbestos filter, and in the combustion, the 
small quantity of bromine absorbed by the carbon is retained by 
——— in the combustion-tube a small spiral of silver kept at a 
red heat. 


Apparatus for vapour-density determinations has been 
described by Mr. D. S. Macnair. The apparatus is a simplification 
of Hofman’s, and consists of a syphon barometer tube, filled with 
mercury, and suspended in an outer tube, in which some liquid 
of constant boiling point is heated, so as to surround the syphon 
tube by its vapour. A weighted quantity of the substance is 
passed round the bend of the syphon, and rises through the mer- 
cury to the slightly widened upper end of the tube, where the 
vapour soon depresses the mercury. Observations of the volume 
occupied, the temperature, and the barometer, complete the 
necessary data for calculating the vapour-density. A determina- 
tion of the density of toluene vapour gave 46°3, the theoretical 
number being 46°0. 


THE results of the examination of snow taken from 
different places in Munich and its neighbourhood, by Mr. Sendtner, 
would seem to indicate not only that snow has a considerable 
faculty for absorbing sulphurous acid from the atmosphere, but 
that the absorption goes on continuously for some time. Mr. 
Sendtner ascertained that on one day when snow fell sulphurous 
and sulphuric acids were present in it in fairly equal portions, but 
on the second day almost all the sulphurous acid had been ozonised 
to sulphuric acid. In the vicinity of chimneys and gas works the 
absorption would, of course, be greater. The Pharmaceutical 
Journal says:—‘'This great absorptive power toward sulphurous 
and sulphuric acids is considered of great practical interest, as 
explaining the destructive influence of snow upon marble statuary.” 


At the meeting of the members of the Library Asso- 
ciation, at Birmingham, Mr. C. J. Woodward read a paper in 
which he explained some experiments he had made as to the 
influence of gas on bindings. The conclusions he drew were that 
leather exposed to the foul air in which gas had been burning 
for 1077 hours was seriously deteriorated, for the extent to which 
it would stretch was reduced from 10 per cent. to 5 per cent., 
while the strain it would bear was reduced in the ratio of 35 to 
17, or about two to one. The leather exposed to a temperature 
of 195 deg. Fah, for 1000 hours in an atmosphere free from pro- 
ducts of yas combustion was also dehenlanaél, for the extent to 
which it would stretch before breaking was reduced from 13 per 
cent. to 9 per cent., while its breaking strain was reduced from 
36 to 28. A temperature of 142deg. Fah. for 1000 hours had no 
marked effect upon leather. 


Gossart has repeated Luvini’s experiments on the 
spheroidal state with an apparatus so modified that the volume 
of the liquid, the temperature, and the pressure remained 
constant, and the two latter can be accurately measured. 
Below 33 deg. the temperature of the spheroid is higher than 
the boiling point of the —_ at the particular pressure. 
From 33 deg. to 50 deg. the two numbers are practically 
identical, the differences being sometimes itive and some- 
times negative. From 50 deg. up to 90 deg. the tempera- 
ture of the spheroid is always lower than the boiling point 
of the liquid under the existing pressure. At low temperatures 
the differences increase somewhat regularly, but at high tem- 
peratures the variations are comparatively irregular. Under 
a pressure of 0°5 mm. a drop of water weighing 2 grams was com- 
pletely frozen whilst in a spheroidal state, and was kept in this 
condition for 15 minutes, notwithstanding the fact that the dish 
on which it was supported was heated by means of a blowpipe. 


Mr. Dering, secretary of embassy in Russia, reproduces 
ina recent report—C. 4924-32—some interesting data concerning 
the hours of labour in industrial establishments in Russia, pub- 
lished by the inspecting committee of factories, and based on an 
inspection during the past 9 of 1214 manufacturing establish- 
ments, representing 125 different branches of industry. A great 
difference exists between the working hours at the various esta- 
blishments. In the large majority men and women work equal 
time. The number of daily working hours varies from six to 
twenty in the various branches of production ; and in one or two 
_ cases, uninterrupted toil is prosecuted for twenty-four hours. 

ese great divergences occur in the same branch of industry, 
within the same inspector’s district, and among establishments 
whose produce realises the same market price. A difference occurs 
of from one to eleven hours in manufactories of the same nature. 
The probable cause of this is the extent of the works and the 

ter or less local demand for the article produced. The longer 
ours are found in those establishments of primitive construction 
and belonging to proprietors who are either ignorant or profess to 
be so of modern tecbnical development. The exceptional cases 
where work is carried on from twelve to twenty hours are few ; in 
80 per cent. of the factories the hours of labour are twelve and 
under, Factories with twelve hours daily labour are 36°8 per cent. 
of the whole ; eleven hours’, 20°8 per cent. ; ten hours’, 18°1 per 
cent. ; eight hours’, 1°6 per cent. ; seven hours’, 0°4 per cent. ; 
six hours’, 0-2 per cent. ; so that an average of twelve hours may 
be fairly assumed as the normal working day of Russian industry. 
Night work is pursued in 20 per cent. of the factories. The 
— open at 5 a.m., and close not later than 9 p.m. Female 
night labour is prohibited by a law of 1885 in certain industries, 
notably the textile industry. A large proportion of establishments 
commence working at 6 a.m. or even later, and in some cases as 
late as 10 a.m, ; and the hours of closing vary from 4 p.m. to 9 p.m. 





MISCELLANEA. 


ARRANGEMENTS are in progress for organising a new iron 
and steel com y with works in the neighbourhood of Glasgow. 
It is ex that if the company is successfully established, it 
will ~~ down plant for the manufacture of both basic and Siemens 
steel, : 


Tenpers have been accepted by the Admiralty from 
Mr. Ronald Scott of Hammersmith, for his switch-boards and 
other electric light fittings amounting to £3000. The Silver- 
town Company has received an order for sixty search light pro- 
jectors for the Navy. 


Tue American dynamite gun cruiser has been com- 
menced by Messrs. Cramp and Sons, and the keel has been laid. 
It is expected to be completed in January, 1888. The cruiser is to 
be 230ft. long, 26ft. beam and 7}ft. draught, with engines of 3200- 
horse power, The contract price is £70,000. 


Unti recently there has only been a 3-ton steam crane 
and some hand cranes at Aberdeen Harbour, but a steam travelling 
crane, capable of lifting 5 tons and stand the strain resulting from 
—— this load instantaneously when falling, and to move on 
rails at four miles per hour, has been now delivered to the Harbour 
Board by Messrs. Blaikie Bros, 


Messrs, Crospy Lockwoop AND Sows announce, 
amongst many other technical books, the publication of ‘‘ Fleur 
Manufacture: a Treatise on Milling Science and Practice, by 
Friedrich Kick, Imperial Regierungsrath, Professor of Mechanical 
Technology in the Imperial German Polytechnic Institute, Prague. 
Translated from the nd Enlarged and Revised Edition, with 
Supplement, by H. H. P. Powles, A.M.1.C.E.” 


Tue Manchester Association of Engineers have prepared 
an interesting syllabus of papers for the ensuing session. Short com- 
munications on exhibits in various sections of the Manchester 
Exhibition are to occupy one evening, and amongst other subjects 
to be dealt with in papers to be read subsequently are the modern 
carding engine, electric lighting from central stations, the economy 
of health in workshops, the Anderton hydraulic lift, ring spinning, 
and the thermo-dynamic analysis of the gas engine. 


Guascow is inviting the co-operation of Sheffield with 
reference to the International Exhibition to be held in that city next 
a A deputation from the executive council, consisting of Sir Wil- 

iam Collins, Ex-Lord Provost, Bailies Dickson and Shearer, Mr. J. L. 
Mitchell, of the Clyde Trust, Mr. Walter Mackenzie, of Edin Carnet, 
Mr. Hedley, the manager of the Exhibition, and Mr. Cunningham, 
the secretary, are to meet the members of the Town Council, the 
Cutlers’ Company, and the Chamber of Commerce, the object being 
to interest the people of Sheffield in the proposed enterprise. 
Sheffield has a large industrial connection with the City of St. 
Mungo. 


EnGuisuH people are very long-suffering with relation to 
their Post-office regulations, and put up with far more vexatious 
and absurd restrictions than does any continental nation. Amongst 
many absurd regulations is one that does not allow a circular to be 
posted at circular rates in an unsealed envelope, or if posted not 
delivered without extra fee. English people may receive circulars 
or printed matter posted on the Continent in an envelope, and no 
extra charge is made, but if an Englishman posts a bit of printed 
matter this way to the nearest town the receiver has to pay double 
postage. Why should English people put up with this restriction 
against the use of the handy envelope # 


Tue Oceana, the third of the additions to the Penin- 
sular and Oriental Company’s already large fleet, was launched 
from Messrs. Harland and Wolff's yard at Belfast on Saturday last. 
Her dimensions are—length, 483ft.; breadth, 52ft.; and depth, 
37ft. She will register nearly 7000 tons, and her triple expansion 
engines are expected to develope 7000 effective horse-power, which 
should drive her 17 knots at full speed. In addition to the Oceana 
the Peninsular and Oriental Company are also building at Belfast 
the Arcadia, of nearly 7000 tons. These steamers are being con- 
structed for the India, China, and Australian mail services of the 
company. 

Writixe to the Times anent the price of wheat and 
other things, a correspondent says:—‘‘I fear it is difficult for 
Englishmen to realise to themselves the extent and the rapidity of 
American development. In only sixteen years the population of 
the United States has increased 50 per cent., the production of 
grain 85 per cent., the production of iron 200 per cent., the length 
of railroads 192 per cent. The new lands brought within five 
miles of the new railroads built in the last twelve months is much 
greater in area than England and Wales. Whatever present prices 
may be, the vast capital invested shows the confidence felt both in 
the railways themselves and in the products of the land they run 
through.” 


THE operations in connection with the scheme for 
deepening and widening the river Cart from Paisley to the Clyde 
are now proceeding rapidly, and the dredging stage has now been 
reached. The dredger employed has been supplied by Priestman 
Brothers, and has been constructed specially for the pnrpose. It 
consists of an iron barge, upon which are fixed two large cranes, 
each capable of lifting about 800 tons of mud in a working day of 
ten hours, and each requiring only one man to work it. Where 
circumstances allow of it the cranes can be made to elevate and 
deposit the material direct on to the bank, thus saving a large 
amount of labour. It is calculated that about one-fifth of the 
whole work of the deepening scheme has now been executed, and 
this has been accomplished within the requisite time. 


EXPERIMENTS are being made at Cap de la Heve, near 
the mouth of the Seine, on the production of electricity for light- 
house purposes by means of power obtained by windmills. The 
suggestion to do so was made by the Duc de Feltre, and it isa 
system pro by him that is to be tested. The idea is not new, 
however. The wind works a dynamo employed in charging accu- 
mulators of suitable capacity. The system, if successful, will have 
the advantage of costing only the putting up of the machinery. 
The whole question to be ascertained is whether a sufficient quan- 
tity of electricity can be stored to provide for the requirements of 
any particular station when there is no wind to move the sails of 
the mill. Special precautions will have to be taken to prevent the 
reversal of the current. M. de l’'Angle-Beaumanoir, a civil engi- 
neer at Paris, has beeu authorised by the Minister of Public Works 
to make, at the expense of that department, the trial of this system 
of electric lighting at the La Héve lighthouse. 


Tue steamer Tartar, which has been built by Messrs. 
Raylton, Dixon, and Co., for the China tea trade, for the 
Mogul S.S. Company—Messrs. Gellatley, Hankey, Sewell, and 
Co.—proceeded on her trial trip on Wednesday, the 14th inst. 
Her leading dimensions are:—Length, over all, 332ft.; breadth, 
38ft.; depth, 27ft. moulded. She is built on fine lines for the 
special trade in which she is engaged, and will carry a cargo of 
over 4100 tons of tea. She has long bridge, top gallant forecastle, 
and poop aft, in which latter are placed handsome saloon and 
accommodation for passengers. Her decks are of teak, and she 
is fitted with water ballast in the afterhold and under the engine 
room. The great success of her sister ship, the Ching Wo, which was 
built by the same firm two years ago, has led to the adoption of 
the same type of engine, viz., on the triple expansion principle, by 
Messrs, Richardson and Sons, of Hartlepool, having Wylie’s 
patent valve gear. These engines developed 1700 indicated horse- 
power, and worked with the greatest smoothness on the trial, 
iving a speed to the vessel of 124 knots. Shegs commanded by 
tain Bailey, under whose supervision she has been fitted out, 
and on completion of trial trip proceeded to Hamburg, where she 
will complete her loading for the China Seas, 
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LEIPSIC.—A. Twiermeyer, Bookseller. 

NEW YORK.—Tue Witimer and Rocrers News Company, 
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PUBLISHER'S NOTICE. 


*,* With this week's number is issued as a Supplement a Fine-poge 
Engraving of the 8.8, Duchess of Edinburgh, omen and Ryde 
Ferry Steamer. Every copy as issued by the Publisher contains 
this Supplement, and subscribers are requested to notify the fact 
should they not receive it, 
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TO CORRESPONDENTS, 


Registered Telegraphic Address ‘ENGINEER NEWSPAPER, 
LONDON.” 





*.* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies, 

*," In order to avoid trouble and consusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

J. R. D.—The engine may slip either wheel or both. 

INQUIRER.—Probably from Messrs, Triibner and Co,, Ludgate-hill, 

L. J.—The indicators are both good, There is nothing to choose between them 
at 150 revolutions. For higher speeds the small diagram is best. 

R. 8. (Sandon-street).— Please give the temperature of the air entering the 
Surnace and leaving the boiler, We have no doubt but that you are quite 
mistaken as to the evaporative efficiency of your boiler; but we should like 
to have precise data. 





STRESSES IN A CAMP STOOL. 
(To the Editor of The Engineer.) 

Sir,—A slight error appears in my letter to you of the 31st August, 
ap ing in your issue of the 9th inst. In the last paragraph but one, 
CD should read fg, and ce ed should read ¢f egy. This clerical error 
arose from treating the stool as inverted, as your readers would at once 

D. 


notice. 
Stoke Newington, September 21st. 
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TRADE COMPETITION AND EDUCATION, 


THosE who live by trade are best qualified to express 
valuable opinions concerning the cause of fluctuations in 
its amount. It is unfortunately a fact that the trade of 
Great Britain instead of advancing is either standing still 
or retrograding. If we seek for an explanation amon 
manufacturers, engineers, or traders, we shall be sup lied 
with numerous reasons, varying with the nature Hi the 
business carried on by those questioned. But it is a note- 
Worthy fact that Jack of education in the South Kensing- 





ton sense of the word is rarely, if ever, assigned as a 
cause of tradedepression. The importance of this fact is 
purposely or negligently overlooked, and yet it is some- 
thing of much moment. We do not find, four example, 
that the maker of cotton goods assumes that he cannot 
sell them at a remunerative price because his power loom 
hands do not know algebra, are uncertain not only as to 
the date at which Julius Cesar invaded Britain, but as to 
whether he ever came hither at all, and are quite unable 
as a won a say from what province of China their 
favourite beverage—tea—principally comes. A consider- 
able number of well-meaning and more or less noisy 
people. in this country are running up and down and 
shouting that England is going to the dogs for lack of 
education. It is a good cry, simple and uniform. If, 
however, we catch hold of one of these gentlemen and 
ask him how he knows that lack of education is ruining 
us when we come to compete with the foreigner, we 
quickly find that he personally knows nothing about the 
matter. He has heard so, He has been told so. His 
certainties are all second and third-hand certainties. We 
do now and then meet a man who has really something to 
say on the subject worth saying, but we shall discover in 
five minutes that he is connected in some way or another 
with what may be called “trade art.” He makes wall 
papers, or furniture, or he prints silk goods, or he is a 
pottery manufacturer, and his ideas of education extend 
no further than a school of design. We may leave these 
gentlemen on one side and deal with the technical educa- 
tionalist pure and simple. 

The great difficulty which we have to overcome is 
age of the man. His arguments, if such they can 

called, take no definite shape. He advances no pro- 
position that can be discussed on its merits. He builds 
nothing that can be demolished. He offers no resist- 
ance that can be overcome. He has literally nothing but 
a cry, and it is extremely difficult to discuss cries. He 

uts forward a very striking proposition, “ England is 

eing ruined because she lacks technical education,” but 
he never gets beyond this. It is as though Euclid had 
said the three angles of a triangle are equal to two right 
angles, and stopped there. No one could argue with him 
on this basis alone without much trouble. We have, 
indeed, to find arguments for the education man before 
we can discuss at all. Under other circumstances, we could 
afford to pass him by withasmile. But he is not content 
with a cry; he puts his hands in our peckets and takes our 
money as well, <A cry is one thing; an addition to our rates 
and taxes quite another. The cry may be amusing, but 
we never yet met the individual who found anything 
humorous in a tax-collector; even the income-tax is lacking 
in the rudiments of the ludicrous. We must argue, not 
with the education man, but with those who, led away by 
him, would tax us. The first thing to do is to ask for 
some proof that we are being beaten out of the markets 
of the world by some other nation, and that our defeat is 
due to lack of technical education. It is very difficult to 
get at a definite statement of this kind, so we must 
manufacture one. Let us, then, assume that Germany is 
beating us, and ask in what. So far as can be ascertained, 
Germany is beating us just now in the iron trade, the 
cutlery trade, tools, and sugar. What has education or 
aie among her working population to do with all 
this? In the first place, we take it for granted that 
the German artisan is much more highly educated than 
his English compeer; that German chemists know a 
great deal more than English chemists, and that German 
iron manufacturers and German cutlers possess a techni- 
cal training which is unparalleled in Great Britain. If 
this is not conceded, the whole structure, such as it is, of 
the education ian falls to the ground. Let us begin 
with sugar. Technical education has had to be largely 
supplemented with bounties in order to keep the German 
sugar trade on its legs. The German chemist cannot 
make sugar pay. Why is this? Secondly, let us take 
iron. A large part of the success (?) which attends the 
iron trade is due to the fact that the basic process suits 
German ore. But the basic process did not originate in 
Germany. Neither Mr. Thomas nor Mr. Gilchrist claimed 
German origin. To go back a little further, we may say 
that Bessemer is to all intents and purposes an English- 
man, and we never heard that he was much troubled with 
technical education in his youth. Suppose we concede 
Siemens and Krupp to Germany; we still can bring for- 
ward a few English names which are at least as impor- 
tant; and even if we carry history down to recent dates, 
may we not rank Armstrong and Whitworth against any- 
thing that can be named in any other country under the 
sun? Is German progress in the cutlery trade an argu- 
ment in favour of technical education? Perhaps so. 
There are barbaric peculiarities which unthinking people 
have called virtues. The uneducated German would 

robably never have dreamed of branding his cast iron 

nives as “ best Sheffield steel.” It may be urged that 
we have not selected favourable examples of the results 
of German education. This, if true, we regret. Will 
some of our readers enlighten our ignorance, and show 
us what branch of German trade %s better for technical 
education? In one respect we must grant that German 
beats England. This is in the waiter trade, in whic 
Germany does a large and growing business; but this is, 
perhaps, rather outside our province to consider. Our 
readers will find in another page a letter from one who 
is eminently qualified to write on the subject of German 
technical education and its results. We commend this 
communication to their attention. 

We are told that even if technical education did not 
foster and aid trade, that it helps the individual; perhaps 
so. This, however, like most general ——— is not 
true all round. The German youth who gets what ought 
to be and is not, an expensive education as an engineer, 
comes to this country and earns £50 per annum. Ask 
engineers in this country who employ German or French 
assistants, and they will tell you with one voice that they 
are useful, not because of their technical education, but 
in spite of it. In this country we have known many 
Germans to go to the top; but when we come to examine 





into things a little, we find that they are men who would 
go to the top anywhere. It certainly was not school 
training, for example, that made the late Dr. Siemens 
what he was. Let anyone read the life of the late Herr 
Krupp, which has recently appeared in our pages, and 
say how far his success was due to technical education. 
Let it not for amoment be supposed that we are arguing, 
or asserting, or maintaining, or urging that there should 
be no technical education; far from it. We find it neces- 
sary to be particular on this point; for the education 
man is not particular, and will lay all sorts of sins at the 
door of those who wish him to be explicit. We are now 
endeavouring to show that technical education has not 
enabled Germany to beat us out of any market, and we 
will not permit ourselves to be led to discuss on the same 
lines the merits of technical education from a totally 
different standpoint. Technical education may be a very 
good thing indeed, although it nowise affects trade for 
good or for evil; but this is not the point. It is being 
not only said in this country, but shouted, that Germany 
is beating us in trade, because of her technical schools. 
We maintain that the proposition is not true, and we will 
go further, and maintain that the commercial success of 
this or any other nation is due, not to education as a 
prime factor, but to the genius or talents of certain indivi- 
duals; and that genius and talent cannot be made inschools 
—poeta nascitur non fit, Englishmen are, as a rule, full of 
sense, and we believe that they will, if the education man 
does much more worrying, take strong measures to compel 
him either to prove his words, or to desist making a noise 
and diverting attention from the true causes of commer- 
cial depression. On the latter point, we commend our 
abstracts of consular reports to the attention of our 
readers. 


MANCHESTER MEETING OF THE IRON AND STEEL 
INSTITUTE, 


Art the summer meeting of the Iron and Steel Institute 
held last week in the Chemical Theatre of the Owen’s 
College at Manchester, under the presidency of Mr. 
Daniel Adamson, the attendance of members was far in 
excess of that at any previous meeting of the same kind, 
nearly five hundred members having signified their in- 
tention of attending, and of these a very large proportion 
were actually present. Following the practice of his prede- 
cessor in the chair-—Dr. Perey—the president, Mr. Adam- 
son, delivered a short address dealing suggestively with 
many points of interest that have arisen in the development 
of iron and steel manufacture during the twelve years that 
have elapsed since the Institute last met in Manchester. 
Perhaps the most interesting of these was the suggestion 
that uniformity of composition in large masses of melted 
iron could most probably be obtained by more systematic 
use of its alloys with the allied metals, manganese, chro- 
mium, aluminium, &c., whose physical and chemical con- 
tents approach more —- to those of iron, in prefer- 
encetocombination metalloids, whose density, specific heat, 
and melting points differ very widely from those of metals 
proper. Another point of more local interest dealt with 
was the smoke nuisance, which was largely ascribed 


to wasteful uses of fuel in domestic fireplaces, 
and the remedy suggested was the substitution, 
under the possible stimulus of dearer coal, of 


quick-draught stoves grouped by fifties in connection 
with a central stack, which might substantially improve 
the atmosphere of the town without vexatious legislation 
or municipal regulations. In considering the commercial 
prospects of the iron trade, the President expressed a 
doubt as to the wisdom of permitting the unlimited free 
import of foreign iron manufactures in a manner that 
must have appeared strangely heterodox to the adherents 
of the economic doctrines popularly attributed to Man- 
chester, and which, as most of our readers will be aware, 
has already given rise to a considerable amount of news- 
paper controversy. In dealing with the success of the 
great improvements in steel manufacture during the 
period of the existence of the Institute, a very graceful 
tribute was paid to the valuable services of Mr. Robert 
Mushet, whose absence from the meeting was much 
regretted. 

After the presidential address the meeting proceeded to 
the business of reading and discussing papers; but 
although a goodly list of these, amounting to eleven in 
all, and dealing with many novel technical points, was 
prepared, only four were actually brought under the 
notice of the members present. ‘The first of these, by 
Mr. Thomas Ashbury, on the metallurgical and mechani- 
cal exhibits in the Royal Jubilee Exhibition, was mainly 
intended as a guide to the members in their visit to the 
Exhibition, which took place in the afternoon of the 
same day, and being of considerable length, only a very 
brief abstract of its contents was given by the author. 
In connection with this paper an interesting series of 
specimens illustrating some of the most characteristic 
metal manufactures of the district—namely, that of fluted 
rollers for cotton spinning—was brought before the 
meeting. The preparation of these rolls involves seven- 
teen different operations, which are described at length 
in the paper. The material used is best malleable 
iron made from carefully selected scrap. Steel has 
recently been tried to some extent, but although it is 
clean and tough, it is more costly to turn and flute, and 
in consequence of the more rapid wear of the necks, the 
life of a steel roller is much shorter than that of an iron 
one, being only from one to three years, while the latter 
last from ten to fifteen years. The steel rollers are 
improved by case hardening, but this involves extra 
expense for straightening, as they are very crooked when 
taken from the hardening furnace as well as re-polishing. 
The second paper, by Sir Lowthian Bell, F.R.S., on “The 
Reduction of Iron Ore in the Blast Furnace,” was an 
extension of some of the author’s remarks made in the 
discussion on Mr. Potter’s paper on “The Chicago Blast 
Furnaces,” read at the last meeting in London, which had 
been omitted in the published report. This dealt with the 
chemical reaction and heat requirements for the reduction 
of iron ores in the blast furnace in a manner similar to 
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that adopted by the same author in his numerous pre- 
vious publications on the same subject, and arrived at the 
conclusion that the maximum speed of driving com- 
patible with economic consumption of fuel varies with 
ditferent localities for different qualities of ores, and that 
for Cleveland ores no advantage was to be gained by 
adopting the American practice of using very dense and 
highly-heated blast. Having regard to the cooling effect 
of given qualities of coke ore and flux upon a given 
volume of heated gases, it might be inferred that there 
was a proper driving speed for smelting any particular 
quantity of ore, and if this is not attained or exceeded, 
loss of fuel ensued either by the escaping being too 
hot or by an unnecessary oxidation of coke by carbonic 
acid in the higher regions of the furnace, or by 
both causes combined. These conclusions seemed 
to be tolerabiy generally accepted in the discussion that 
followed, and extended into the second day of the meet- 
ing, although some speakers considered that the American 
practice might be in part the outcome of commercial con- 
ditions not prevailing elsewhere, at any rate to anything 
like the same extent. The third paper, which was by far 
the most important communication brought before the 
meeting, was by Mr. J. W. Wailes, of Wednesbury, on 
the basic open-hearth process, and described two new 
modifications of the Batho furnace adapted for use with 
a lime lining. These modifications have been made with 
a view of facilitating the repairs of the hearth and sides, 
where the corrosion is greatest. In the first or smaller 
furnace the roof is made removable by suspending it 
from iron girders placed above and carried on runners 
in a manner generally similar in principle to that adopted 
in the German silver refinery, but this has not been found 
to work well in practice, as the roof can only be removed 
while hot, and in this condition silica bricks easily warp. 
The large furnace has the upper part of the side walls 
about 18in. deep made of silica bricks in sections mounted 
in frames which are attached to rods movable about, 
hinged on the floor, so that the sides may be readily 
opened for the repair of the hearth. These hinged 
sections are kept from contact with the calcareous lining 
below by a thin layer of a mixture of gas carbon and lime 
with a little tar, while the lining of the top with the 
silica roof is effected with a little siliceous fire-clay. The 
material produced in this furnace from a Staffordshire 
cinder pig containing 3°75 per cent. of phosphorus and 0°15 
per cent. of sulphur is chiefly extra soft metal of compara- 
tively low tensile strength—about 22 tons per square inch 
—but extremely tough and susceptible of being nicked 
and pinched without being injured, in which respects 
its behaviour is analogous to that of puddied iron. 

The general impression produced by this paper was 
that the process described by the author was one likely 
to be of great value to localities where small ironworks 
existed dealing with common pig iron, which could be 
converted at small cost into steel works, producing a 
material suited for ordinary smith’s work. This seems 
to have been realised to some extent in Germany, where, 
according to one of the speakers, the numerous small 
open-hearth steel works that have been started are 
to a great extent diminishing the demand for the pro- 
ducts of the large establishments of older date. An 
important consideration pointed out by the President 
is, that although puddled iron may have a tensile 
strength of 22 tons in the direction of the rolling, the 
transverse resistance is much less, being as low as 8 tons, 
while the soft open-hearth metal is substantially equal in 
strength in both directions. Evidence of the advanta- 
geous working of the Batho furnace was given by several 
speakers, particularly by Mr. Le Neve Foster, of Jarrow, 
where four of these furnaces turn out from 600 to 700 tons 
of ingots weekly. 

Mr. Purcell communicated through Mr. Hugh Bell some 
results of dephosphorising in the open-hearth at Terre 
Noire, in 1879, which seem to have been entirely satisfac- 
tory, the plates made having been used by the French 
dockyards. After the conclusion of the discussion on Mr. 
Wailes’s paper, which extended into the third day, a paper 
by Professor Fleming on “ Electric Lighting in Works and 
Factories” was read, which gave rise to but little discussion. 
The general feeling of the members who spoke on the ques- 
tion appeared to be in favour of the high power—500 to 
2000 candle—incandescent lights, such as are used at the 
Newcastle Exhibition, in preference to are lights, for 
ironworks lighting. Some remarks were also made upon 
the experimental electric lamps for underground use 
made by Mr. Swan and others, after which the business 
closed with the usual formal resolutions of thanks to the 
local committee and the authorities who had taken part 
in the organisation of the meeting. As may be gathered 
from the summary given above, the meeting has not been 
distinguished by any communication of great scientific 
or technical interest, but it was undoubtedly a very agree- 
able one, the attendance having been well kept up, and the 
interest of the papers was sufficient to produce a con- 
siderable amount of conversation if not of formal discus- 
sion. Visits were made on the second afternoon to Oldham 
and Bolton, as well as to Messrs. Beyer, Peacock and Co.’s 
works at Gorton, and to Messrs. Daniel Adamson and Co’s 
worksat Dukinfield. Inthe latterthevisitors had abundant 
evidence of the use of soft steel in boiler work, some thirty 
or forty large Lancashire boilers in various stages of com- 
pletion and intended for working pressures varying from 
801b. to 150 lb. per square inch, made of this material, 
having been open to their inspection. In order to render 
the visit as useful as possible, the sizes and numerical 
details were chalked upon the boilers and other objects 
in the different shops, so that much could be learnt with 
little asking, which was the more necessary as only a very 
short time was available. This is a system which might 
be adopted with advantage whenever works are thrown 
open for inspection by considerable numbers of visitors. 


PERPETUAL MOTION IN DISGUISE, 


In bye-gone days, before anything was understood con- 
cerning the conservation of energy, many ingenious men 
devoted their time, we had almost said their lives, to the 





invention of machines which would run until some of the 
moving parts were worn out, and these men were said 
to be in search of “ perpetual motion.” The discovery 
of the philosopher’s stone, which would transmute all 
metals into gold, and of the elixir of life, of which men 
should drink and live for ever, and of perpetual motion, 
were, indeed, the three principal pursuits of the 
savants of the middle ages. Of the two former, nothing is 
ever heard now-a-days; but perpetual motion is constantly 
turning upin some form or another. At one time it is 
used for purposes of fraud; but at another the inventor 
honestly and firmly believes that he has discovered the 
principle, and that the only reason why he is not quite 
successful, is that he cannot produce a satisfactory machine 
to apply the principle, either because he has not the skill 
or the money. 

Superficial men laugh at what they call the “ perpetual 
motion craze,” and assert that the absurdity of the thin 
renders it unnecessary to criticise it or explain why a self- 
moving machine cannot be made. This is a mistaken 
view of the matter. In the first place, there are many 
highly intelligent and sensible men who have quite failed 
to see that the thing is impossible, and consequently 
have not hesitated to invest considerable sums of money 
in the pursuit of a chimera; we may cite the history 
of the + oe motor as an instance. In the second place, 
the idea involved is often so ingenious and plausible that it 
would deceive the elect; and lastly, the line between 
the possible and the impossible in science is a very fine 
line indeed, and it is difficult to prove that what is 
regarded as impossible to-day must be equally impossible 
to-morrow. In other words, it is by no means so clear 
that so-called perpetual motion engines cannot be made, 
as many persons think. Strange as it may seem, it is never- 
thelesstruethat there are many hard-headed, clear-thinking 
men who do not believe that everything a professor or a 
man of science says is true; and this want of faith is fostered 
and strengthened by the circumstance that the professors 
not only contradict each other now and then, but that 
they are sometimes clearly proved to have made mistakes. 
Under these circumstances we think that no harm and 
some good may be done if we explain that there are 
certain conditious under which the production of a 
self-moving engine is impossible, while there are 
others under which it would be quite possible, only 
unfortunately one condition is lacking. In other 
words, the whole chain of reasoning of the inventor 
may be wrong from beginning to end, or it may 
be wrong in one link only. As an example of the latter 
class of inventions we may cite a scheme recently brought 
out in the United States. A wheel is caused to revolve 
by the interrupted attraction of a permanent magnet. 
Now, if magnetism admitted of being insulated like elec- 
tricity, its congener, there would be no difficulty whatever 
in producing a so-called perpetual motion engine; in other 
words, a machine which could run till worn out, without 
coal or fuel of any kind. In such a case, however, the 
motion would be due to a natural force extraneous to 
the machine, just as a water-wheel is worked by an 
external force, namely, gravity; the water being simply 
the vehicle or means of applying gravity to the required 
object. But unfortunately there is no known interceptor 
or insulator of magnetic force. It passes through slate, 
glass, wood, &c., just as though they had no existence. The 
American inventor claims that he has discovered a mate- 
rial which will intercept the lines of force. If this is 
true, all the rest follows naturally. No one can 
assert that the discovery of such an insulator is an impos- 
sibility. All that we can assert is that the chances that 
such a discovery will not be made are millions to one 
that it will be made. In any caseyas we have pointed 
out, this new motor cannot be regarded as on all fours 
with the machines which shall have their motive-power 
inherent in them, such as those which pump water to 
work themselves. ; 
mg 4 inventors who have too much sense or too 
much knowledge to believe in the possibility of makin 
a perpetual motion machine pure and simple, still think 
it possible that the power of a steam engine or other 
motor may be enormously augmented by special devices 
of the perpetual-motion character. A favourite scheme 
with these gentlemen is to make the engine pump the 
exhaust steam, in whole or in part, back into the boiler. 
Here is an extract from the New York Commercial Adver- 
tiser of August the 8th :—“It is perhaps strange, and to 
some people it may look like the dream of a dreamer, to 
say that a steam engine can ever be built that will drive 
back the steam into its own boiler to be used again for the 
next stroke. However, a Cincinnatian has invented a 
‘non-exhaust steam engine’ that does that very thing! 
The inventor is now in New York, and has had several 
meetings with W. H. Haworth and other New York 
mechanical experts, who pronounced it a practicable and 
revolutionary invention. This non-exhaust steam engine 
consists of four single-acting cylinders, each connected 
with a common load. Two pistons of same are constantly 
at work, while the other two are so completely balanced 
by its peculiar mechanism after the completion of their 
stroke that but the friction only—which is supplied by 
the fly-wheel— has to be overcome to restore to the boiler 
the force—or steam—that drove them forward. There 
are no valves, excentrics, steam chests, cut-off devices, or 
many of the other delicate and intricate working parts 
required. Everything is simple and cheap in construc- 
tion, and a saving in fuel over the most economical type 
of engine of from 75 to 80 per cent., and a saving of 
boiler room of three-quarters. The counter-balance is so 
arranged that instantaneously on passing the centre—or 
at the dead stroke—as to be automatically transferred 
from one to the other, causing thereby an- alternate work- 
ing of one set, while the other returns—while its return- 
ing it is driving the steam back in the boiler—and vice 
versa.” 

It will be said, and with truth, that this is very poor 
rubbish; but poor as it is, we understand from the New 
York Sun that a wealthy yacht owner is going to advance 
£2000 to the inventor to enable him to complete his 





invention; and there can be no question but that the 
United States daily press is taking the matter up, and 
that ere long very considerable sums of money may be 
lost unless those who can write with authority interfere, 
Most engineers will of course say that the thing proposed 
to be done is impossible. Yet if they were asked to say 
in a very few words why it cannot done they would 
be at fault. Let us try if we can put the explanation of 
the obstacles to the production of, perpetual motion in 
a nutshell. In the first place, then, let us dismiss at 
once such words as energy and force, which may mislead, 
because they convey no clear ideas, and confine our atten- 
tion entirely to motion, the meaning of which word every- 
one understands—pace some of the professors. Now, it 
absolutely true that no machine, or combination of parts, 
can create motion. Motion is as indestructible and 
uncreatable as matter. So far as men’s knowledge goes, 
there is no more and no less motion in the universe now 
than there was in the beginning. The first question, 
then, to put tothe perpetual motion manand tobe answered 
by him is simply—From what source do you obtain 
motion? The answer given may, of course, vary, but we 
know that the quantity of motion contained in any sub- 
stance, be it a gas, liquid, or solid, cannot possibly be 
infinite. On the contrary, it is strictly limited, and this 
being so, the quantity of motion available for the machine 
must be limited too. For example, if we derive our 
motion from gravity, then the quantity of it to be got 
out of a pound or a ton falling a foot or 100ft. is well 
known. The next point to be considered is that an effect 
cannot be greater than its cause. If we suffer 1 1b. to 
fall 100ft. it will do work equivalent to 100 1b. falling 
lft., and so on. But the weight cannot fall for 
ever, and when it is down it cannot be raised 
again to its original position without the expendi- 
ture of quite as much motion in lifting it as was ex- 
pended by it in falling. This truth is so clearly felt by 
most persons that the perpetual motion man disguises 
and hides the fact from himself by the use of wheels, 
levers, springs, and what not. We may clear all these 
things away, however, and go to the two ends of the 
process, so to speak; something must be put in at one end 
if anything is to be taken out at the other. ‘The inter- 
mediate stages can in no way affect the matter; the 
inventor will freely admit that no one part of his appa- 
ratus can by itself produce motion. Ii this be true, it is 
equally impossible for all the parts assembled to do what 
none of them separately can effect. In answer to this 
argument we have heard it urged that although one man 
by himself cannot lift a given weight, that twenty men 
can. The objection to this is, of course, that it does not 
apply ; although one man cannot lift the whole weight 
he can lift a part of it, but no separate portion of the 
perpetual motion machine can generate or create even ever 
so little motion of itself. Leaving the more absurd and 
crude forms taken by the idea, let us consider this notion 
that steam can be pumped back into a boiler. No doubt 
the injector is responsible for the origin of the idea. Our 
younger readers may be surprised to hear that when the 
invention of the injector was announced in this country 
many engineers refused to believe in it, regarding it as 
perpetual motion in disguise. When, however, they had 
seen it work, they were yet more puzzled, and held that 
it really was “ perpetual motion.” By-and-bye, as more 
came to be known about it, it was seen that it had nothing 
to do with perpetual motion, but that, on the contrary, it 
was a fairly economical steam pump and nothing more. 
In the case of the steam engine we find that its motion is 
due entirely to the augmentation in bulk that water 
undergoes when it is converted into steam. <A foot 
of cold water becomes 270 cubie feet of steam with an 
absolute pressure of 1001b, on the square inch. Let us 
suppose that all this steam assumed as it was made the 
shape of a bar or column 12in. square and 270ft. long. 
This bar would be thrust out of the boiler with a total 
effort or push of 144 x 100 = 14,4001b., and the total 
work done in pushing it out against that resistance would 
be 14,400 x 270 = 3,888,000 foot-pounds, Let us sup- 
pose that the feed-water assumed the form of a rod or bar 
1728ft. long and lin. square. This water rod must be 
pushed into the boiler while the steam rod is being 
pushed out. The resistance or push against the rod is 
1001b., and 1728 x 100 = 172,800 foot-pounds ; deduct- 
ing this from the former figures we have 3,715,200 foot- 
unds as the net gain due to the augmentation in volume. 
he motion of the steam bar has been obtained from the 
combustion of the fuel. We can see at a glance that to 
push this steam back into the boiler as steam means the 
substitution of a steam bar 270ft. long and 1ft. square 
for a feed-water bar 1728ft. long and lin. square. The 
motion against a resistance required to force the steam 
bar athe boiler will be exactly equal in amount to the 
motion against a resistance with which the steam bar was 
forced out of the boiler. We need in no way concern 
ourselves with pumps or cranks or wheels, or anything 
else. The steam knows nothing about such things. At 
the two ends of this process are the boiler, and as much 
force must be expended in ge | steam into the boiler 
as is spent in forcing it out. If it is urged that the 
volume of the steam returned is less than that delivered, 
then the answer is, by just so much is the economy 
claimed for the engine diminished. The stage pump 
device, which is virtually a compound engine working 
backwards, will in no wise assist the inventor. 

In a word, the true way to get at the fallacy of all these 
perpetual motion in disguise schemes is simply to go 
straight to the two ends of the cycle or process, and see 
whether they balance each other or not. The intermediate 
mechanism has no more to do with the affair than the 
beam of a scale has to do with the weights in the pan. 
We may alter the length of the beam at each side of the 
centre how we may, but it will always be found that the 
weight in one , multiplied by the length of its arm of 
por, or ner will give figures identical with those obtained 
by making a similar calculation for the other end of the 
balance. In this direction, at all events, nothing is to be 
gained. Let us hope that a knowledge of this truth may 
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not be bought at a great expense at the other side of the 
Atlantic. 





THE YORKSHIRE COLLEGE, LEEDS, 


Tue prospectus of the courses of civil and mechanical engineer- 
ing of this College has reached us, and contains several points de- 
serving special notice, not the least of which is the evident interest 
taken in the College by the engineers of the neighbourhood 
as represented by the engineering committee of the College, 
which comprises Sir Andrew Fairbairn, M.A., chairman, Princi- 
pal Bodington, M.A., Joshua Buckton, Henry Davey, Samson 
Fox, Arthur Greenwood, J, Hartley Wicksteed, Hon. R. C. Par- 
sons, M.A., T, W. Harding, A. T, Lawson, A. Meysey-Thompson, 
Benjamin Walker, Walter Rowley, David Greig, and Alexander 
Macpherson, Provision is made for the instruction of students in 
civil, mechanical, and electrical engineering, and a course is given 
by Professor Barr on the elements of construction for archi- 
tectural pupils, The latter course treats of the preparation and 
properties of,the chief constructive materials, the elasticity and 
strength of materials, the strength and stiffness of structural 
elements, such as beams and girders, and the strength and 
stability of structures. The complete courses of instruction 
for civil, mechanical, and electrical engineers extend over 
three sessions, but students who enter with some know- 
ledge of mathematics can we, the course in two sessions. 
In each year students have lectures on engineering science 
and practice, instruction in geometrical and mechanical 
drawing, and practice in the engineering laboratory. In 
the first year the work is of a general kind, dealing with the 
origin, preparation, and uses of the chief constructive materials, 
the processes of the workshop, the elements of mechanics in 
their application to engineering questions, and the elementary 
principles of the steam engine and other prime movers. The 
students thus obtain at the outset a general idea of the nature 
of engineering work, which enables them to understand what 
they see in the laboratory and in the works which they visit. 
This is found to answer very well, and the students take much 
more interest in the work than they do if they are at once taken 
into more abstruse principles. In the second year the civil and 
mechanical engineering students have different courses, the 
former hearing lectures on the strength of materials, surveying, 
levelling, setting out, and civil engineering construction; while 
the mechanical engineering students have a course on the 
strength of materials, elements of machine design, friction, and 
lubrication, &c. The third year course treats of engineering 
principles requiring more advanced mathematical methods. In 
the laboratory the work is of akind quite distinct from ordinary 
workshop practice, no attempt being made to put the students 
through an apprenticeship. The College class-room and labora- 
tory are the places in which an engineer should gain a knowledge 
of the principles of his craft, but it is in the workshop only that 
a sound knowledge of the methods of production on a commercial 
scale can be obtained. It will be remembered that the new build- 
ing, which has been erected for the department of civil and 
mechanical engineering, was opened last October by Mr. Jeremiah 
Head, president of the Institution of Mechanical Engineers, 
accompanied by the members of the Institution, who held their 
quarterly meeting in the College by invitation of the council. 
The building is most completely fitted up in all respects. The 
laboratories, which contain a 100-ton testing machine, an experi- 
mental boiler and engine, and numerous other machines and 
appliances, are well worthy of a visit. Of the total estimated 
cost of £10,000, the engineers of Leeds and its neighbourhood 
have already contributed £8400. No better answer than this 
could be given to those who say that practical engineers 
do not take much interest in college work. All depends on 
the kind of work proposed to be done. So long as the 
Colleges devote themselves to that part of the engineer's 
training which they can accomplish they will not lack support. 
In this connection we may quote a paragraph from the pro- 
spectus of the courses of civil and mechanical engineering, session 
1887-8. “The work of the classes is not intended in any way 
to supersede the usual requirements of pupilage or apprentice- 
ship iy engineering, but to enable the foueen to gain such a 
knowledge of the principles of his profession or trade as he can- 
not acquire by simply working in the office, in the field, or in 
the workshop. The classes may be attended either before or 
after pupilage or apprenticeship ; but those who have their 
engineering education to begin, and who propose to take the 
College course, are advised to take it first, as they will then be 
in a much better position to profit by the experience to be gained 
in practical work, and more likely to obtain speedy advancement 
in engineering service.” From this it will be seen that Professor 
Barr only claims to impart to students that which will enable 
them to make engineers of themselves more rapidly and more 
certainly than they could without the College courses. By the 
permission of the proprietors, the Professor is enabled to visit, 
with his classes, many of the most important and interesting 
workshops and manufactories in Leeds and its neighbourhood. 
Students are thus enabled to study, in the works, the manu- 
facture of iron and steel in their different forms, the operations 
carried on in engineering workshops, and the applications of 
machinery to manufactures of various kinds. With a view to 
the encourag t of students in this department in the acqui- 
sition of a thorough knowledge of mechanical engineering, the 
following firms have consented to take into special consideration 
the admission into their works, as apprentices, of such students 
as shall have distinguished themselves during their College 
course by gaining the associateship in engineering, certificates 
of proficiency, and class prizes :—Joshua Buckton and Co., John 
Fowler and Co., T. R. Harding and Co., Hathorn, Davey, and 
Co., Kitson and Co., Leeds Forge Company, Smith, Beacock, and 
Tannett, and Tannett, Walker, and Co. 





FRENCH SHIPBUILDING AND SHIPPING. 


In a Blue Book just issued there is a table of the ton- 
nage of vessels built in France; of those bought abroad and 
added to French registry, and of the vessels sold to foreigners, 
which gives some rather remarkable statements. The table 
shows the tonnage of vessels built and bought abroad together 
from 1855 to 1871, and separately from the latter year to 1885 
inclusive, and the tonnage sold in each of the years. We find, 
then, that in 1855 there were built in France and bought abroad 
103,488 tons of shipping, and 174,018 tons in the later year; 
but from that time, with frequent fluctuations, the amount 
decreased, and for 1871 only 58,541 tons were built and bought. 
In 1872 there were 50,697 tons built, and the tonnage built fell, 
until in 1880 there were only 12,629 tons built. In 1881 that 
quantity rose to 20,735 tons; in 1882, to 56,594 tons; but from 
that date—despite the bounty—it has fallen, It was in 1883 
35,223 tons; in 1884, however, there were 57,162 tons built; 
but in 1885 the tonnage built was extremely small, 15,930 tons 
having been built—this being the latest date given in the table. 
The tonnage bought abroad since 1871 has fluctuated greatly ; it 
was 34,885 tons in that year, and only 17,646 tons in the follow- 
ing year, The lowest tonnage bought was in the year 1877, 





when 12,864 tons were so acquired; but from that time up to 
1882 there was an increase, 78,612 tons having been bought in 
the year named, Every year since the purchases have 
decreased, and for the last year in the table there was less 
bought than the previous minimum, 9681 tons being the amount 
for 1885; and as to the clearances from the French register by 
sale, though there have been t variations, the tendency has 
been to increase. In 1855 there was only sold the small amount 
of 1919 tons; but by 1861 the sales rose for that year to 
10,354 tons. For some years afterwards there was a decline 
but in 1870—when 11,135 tons were sold—an increase set in, 
continuing year by year up to 1874, when the sales aggregated 
27,092 tons. After that there was a fall, and 1879 gave the 
lowest sales of recent years. An irregular increase again set in, 
and for 1885 the sales were 20,852 tons, the largest total in any 
one year in the record. It would thus appear that whilst, 
taking vessels built and bought and deducting vessels sold, 
France added thus on the balance of the year 1882 no less than 
117,000 tons to its shipping—the losses by wreck not being taken 
into account—yet the yards grew less productive and the pur- 
chases less also, whilst the sales were more; and thus for the 
year 1885, although the bounty law should have stimulated the 
builders greatly, yet there were only about 5000 tons more 
built and bought than were sold to foreigners, This limited 
tonnage, it is evident, would be far from sufficient to meet the 
losses by wreck and other casualties, so that the conclusion is 
established by this official paper that the tonnage of vessels 
owned by France must have been decreasing, and that probably 
at a rapid rate. This is a remarkable fact, as we have said; but 
the source of the figures prohibits doubt, and it would be well 
worth obtaining some reason, but this is not furnished 
by the bare official figures which we have thus above sum- 
marised, 


THE NEW EXPLOSIVE “ CARBONIT.” 


Ir is almost superfluous to remark that, since many of the 
governments of countries, where coal mines are extensively 
worked, have legislated to prevent as much as possible the use 
of common blasting powder in those mines abounding in gas and 
coal dust, it became a matter of the first importance to find an 
efficient substitute, and as was to be expected, the manufacturers 
of explosives have turned their attention to the subject, the 
result being that, now two or three new compounds have been 
discovered, which after lengthened trials in Westphalian and 
other mines have proved applicable to the purpose required and 
are being manufactured in large quantities at the present time 
in Germany, carbonit being one of the new substances, of which 
we are about to speak. Carbonit was expressly invented for 
being used in fiery mines and those abounding in coal dust. - It 
has occupied years of experimental research in the laboratory as 
well as lengthened trials in the experimental level constructed 
for the purpose at the manufactory at Schlebusch, near Cologne, 
and in the Royal Mines on the Saar, to bring the explosive to 
that state of perfection in all its bearings to fit it for the pur- 
poses of the coal miner. Carbonit is distinguishable from 
dynamite exteriorly by the more sandy and at the same time 
plastic properties of the mass, but like the iatter it is exploded 
by means of a detonating cap. In its effect it surpasses 
black powder two and a-half times, and is therefore in this 
respect equal to dynamite. The manner in which it acts, however, 
is similar to that of powder ; it explodes slowly, and conse- 
quently breaks up the coal or rock less, having more of a 
heaving and splitting effect, which, of course, is a great consi- 
deration in a coal mine, as it produces more lump instead of so 
much small coal. Carbonit leaves very little, if any, after 
residue, and it is completely converted into vapour, which is in 
no way hurtful to the human organism—in a word, is innocuous, 
It is not hydroscopic, i.e., it attracts no moisture from the air, 
is neither affected by heat nor cold, and can therefore be em- 
ployed in exit bore holes and with water tamping, and can be 
kept stored for any length of time. If hammered on a firm 
anvil with a heavy sledge, it explodes after repeated blows at 
the point struck, with a crackling noise, without a sharp report, 
or without the ignition being communicated to the neighbour- 
ing portion of the mass which has not been struck. In case the 
anvil does not rest solidly, i.e, if it rebounds, no explosion will 
take place. If a cartridge of it be thrown into the fire, it burns 
with a bluish-violet flame without an explosion. 


PRESTON DOCKS, 

WE told our readers last week that it was contemplated to 
raise further sums for the construction of the Preston Docks. 
At a meeting of the Town Council held on Thursday, the 15th 
inst., a very stormy discussion took place, when it was decided by 
twenty-four votes to fourteen to apply to Parliament for power 
to borrow a further sum of £510,000. The discussion served to 
reveal, to say the least, a very extraordinary and unsatisfactory 
state of affairs. Among other things we may say that it was 
admitted that certain tenders had never been opened; and one 
member of the Council said that instead of grumbling at the 
money being spent, he only ‘“‘ wished it was more.’ It appears 
to us that the ratepayers of Preston will do well to have a 
fairly exhaustive inquiry made into the whole matter before they 
saddle the town with an enormous debt. 








THE INSTALLATION OF TURBINES AT THE 
STEEL WORKS OF TERNI, ITALY. 





TURBINES, with vertical or horizontal axes after the Girard 
system, have for some time been employed in preference to those 
of other systems wherever the quantities of water to be utilised 
are variable, where the height of tall to be utilised is con- 
stant, and the lower level of water consequently does not rise or 
vary. A certain number of these turbines has been set up at 
the steel works at Terni, Italy, by the constructors, MM. J. J. 
Rieter and Co., of Winterthur, Switzerland, to furnish the 
motive power required. These motors work the following 
machines :— 











Motive | Quantity Revolu- | Diameter 
Designation of the machines —- Fy Acme tions per} of the 
and apparatus, power. aed | minute. | turbines. 
| | metres, 
General rolling mill.. .. ..| 1000 500 180 to 240] 2-400 
ee ee ae 800 450 | 200 2°500 
Pe ee oe 500 280 240 1-800 
Train of 500mm. mill .. .. 350 200 «=| =200 2°500 
Train of 280mm, mill .. .. 150 85 | 250 1°950 
Movable crane .. .. .. .. 50 28 850 0°565 
|. inward nv) Se CHET ee 50 ‘ $50 1070 
ee ae 40 24 450 1°070 
Mill foriron plate .. .. .. 40 24 450 0-800 
Small pump a ee 380 17 600 1:070 
Smallshears .. .. .. .. 20 12 450 _ 














The total amount of motive force is equal to 3030-horse power, 
and the quantity of water corresponding with this is 1708 litres 
per second. The turbines of the steel works of Terni may be 





divided into two principal groups:—(1) The small motors of 
20 to 50 effective horse-power, which are mounted on a cast iron 
frame, and can be removed and attached to the machines to be 
set in motion as required ; (2) the great motors, each placed 
separately on masonry and concrete foundations. 

We shall describe one of these great motors, represented by 
Figs. 1 to 5 on page 252. This turbine works a mill for the 
production of railway rails ; its force is equal to 800-horse 
power. There are guides bolted on toa large pipe, which is fixed 
toasolid foundation, and from which a water pipe branches on 
the opposite side to the distributing apparatus. This pipe is 
600 mm. in diameter inside, and allows for a discharge of 450 
litres per second. The head of water is 180 m., equivalent to 
about 270 lb. on the square inch. In order to resist this great 
pressure, the thickness of the water pipes, as well as those of 
the movable wheel and of the fixed guide wheel, is considerable. 
The interior diameter of the movable wheel is 2°5 m., and it 
makes 200 revolutions per minute, so that it has had to be 
constructed with great care. 

To test whether the dimensions of the rims of the wheel are 
capable of resisting the centrifugal force which is developed, 
let us represent the speed of rotation by V, the extreme 
Ciameter of the wheel by d = 2°896 m., the number of turns per 
minute by n, and we get V = dan = 30°24 m. per second. If, 
further, S represents the tension per unit of surface, which is 
developed through the action of centrifugal force im a ring 
turning rapidly, V the angular velocity corresponding to the 
tension S, and ¥ the specific of the metal of which the wheel is 


composed, g = 9°81 the force of gravity, we get (1) 8 = ea (2) 


Bf vs , supposing that the thickness of the ring in rotation 


is in proper relation to its diameter. When § is equal to the 
breaking strain of the metal the ring will break. The following 
table gives the stresses and the breaking speeds of the three 
metals which are most employed :— 





Rupture tension inkilog. Rupture speed - metre 





Metal. per square centimetre. per second. 
aes 1,300 | 130 
MMs 26 <6 se «2 1,800 ! 230 
Soft steel .. .. 2. 4,500 | 235 





It will be seen, then, that for a coefficient of safety of 2°5 
the circumferential speed is 26 m. for cast iron, 44 m, for 
iron, and 47 m. for soft steel. The turbine we give in Fig. 2 
is of cast iron. The circumference speed corresponding to its 
average diameter is, when the wheel makes 200 revolutions per 
minute, equal to 28°30 m., that is to say, a quarter of the 
speed at which the wheel would break, consequently the 
wheel presents a coefficient of safety of 14. If the load were 
suddenly removed, in consequence of the breakage of the 
transmission straps or from any other cause, the secu- 
rity against rupture by centrifugal force would be equal to 


(is) = 7°8. The cast iron employed by the construetors 





for the wheel is very hard, so that one is justified in considering 
S to be over 13 kilogs. per square millimetre ; the rim of the 
wheel is further strengthened by two steel rings welded up 
and shrunk on. It is united to the boss by a stout disc, so 
that the whole constitutes a very massive construction. The 
admission is regulated by a hand wheel placed sufficiently above 
the ground to permit its being easily worked. The motion of 
this wheel is transmitted by means of bevel gear toa cog- 
wheel, which is placed in the interior of the sluice, and the advance 
or recoil of the latter is thus produced. Figs. 4 and 5 represent 
the sluice and a part of the wheel on a larger scale than 
that of the whole turbine. The distribution apparatus is fur- 
nished with two admission orifices, by which 0°345m. of water 
can be introduced. The radial width of these orifices is 
125 mm., that of the bucket wheel is 140 mm. at the smallest 
part, and 510 mm. at the largest. The horizontal shaft of the 
turbine is supported on one side by a bent tubular bracket, 
fixed to the foundations by means of holding-down bolts. On the 
other side the shaft turns in a massive block, also bolted on to 
the foundations. The bearings are made of a composition 
which has succeeded very well so far. Two grooves are hollowed 
in the shaft to receive the steel rings, which are shrunk on after 
fixing the wheel on the main shaft, so that the latter is well 
collared. 

It is important to the efficiency of the mill that the turbine 
should be easily and quickly stopped and set in motion again. 
The high pressure brought to bear upon the distributing 
apparatus would not have permitted this quick arrest and 
re-start without a very complicated disposition of the sluice. 
For this reason the admission valve is only employed in excep- 
tional cases, and the sluice is worked by means of the wheel 
previously described, and which can be managed by a single 
man. But in order to avoid damaging shocks to the pipes when 
the admission is abruptly shut off, a pipe has been placed in 
front ef the large valve which contains a smaller one. These 


, two valves are united together by a gearing, so that the opening 


of the one causes the closing of the other, and vice versd, and 


. there is no fear therefore of a rupture of the water-pipe. The 


necessary quantity of water to work these turbines is brought 
by a long canal through two tunnels. The interior diameter of 
the pipes is 770 mm. 








TRIAL OF Stone BREAKERS.—At the Manchester Agricultural 
Society’s Show a competitive trial of stone breakers took place ; 
the judges being Mr. J. T. King and W. Scotson. The only 
machines entered were a knapping motion 16in. by 8in. breaker by 
Messrs. Baxter and Co., of Leeds, mounted on wheels, with auto- 
matic delivery, and a Blake machine, 16in. by 8in., on wheels with 
ascreen. The first trial was made on boulders. Baxter’s machine 
broke 21 cubic feet to 2}in. ring, and made 7ft. of gravel in 5 min. 
The Blake machine made 7 cubic feet, 2}in. ring, and a little over 
1 cubic foot of gravel in the same time. In a second trial, working 
on Clee Hill stone, Baxter made 15ft. of stcne and gravel in 5 min. 
while Blake made 5 cubic feet of stone and gravel in the same 
time. The power expended is not stated. A silver medal was 
awarded to Messrs. Baxter. 

EXTENSION OF THE Gas LIGHTING OF THE CLYDE.—The growing 
pe par enec of the use of constant gas lighting for navigable rivers 
and estuaries is shown by the increasing numbers of gas-lighted 
buoys and lightships now anchored in different places where a light 
is necessary, but where a regular lighthouse is too expensive, 
although these would become indispensable in some tidal rivers 
owing to the growth of shipping. The Clyde Navigation Trustees 
have adopted and have ordered from the Pintsch Patent Lighting 
Company the necessary high-pressure oil gas apparatus for lights at 
Cardross and Dumbrich lighthouses, and for the light towers at 
Donald’s Quay, Rashille, and Dalmuir. The gas burns night and 
day through two to three months at a time, and dispenses with 
light keepers and attendants. The system thus procures a given 
result in places where ordinary lights could not be had except at 
great cost, and in some places where it could not be obtained except 
at the cost of a large lightship and crew. 
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MACHINE TOOLS AT THE NEWCASTLE EXHIBITION. 


MESSRS. HULSE AND CO., MANCHESTER, ENGINEERS. 





THE NEWCASTLE EXHIBITION. 





Messrs. D. Hart anp Co., Wenlock-road, N., exhibit 
an improved steam stoker, which we illustrate by three 
views below. This apparatus is manufactured under 
the patents of Messrs. Johnston and Blandford, and has 
been designed with the view of using the small coal, 
which accumulates at all collieries, and feeding it on to 
the fire in its natural state, without grinding or other 
preparation, by means of a jet of steam. The enlarged 
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JOHNSON AND ELANDFORD’S STOKER. 


section shows the arrangement of the nozzle. The jet 
itself consists of two fiat plates, between which a thin 
sheet of brass, shaped like a horseshoe, is bolted. The 
cavity thus formed, which is only about a hundredth part 
of an inch in depth, is in connection with the boiler, the 
steam supply being led through a bent pipe, marked D 
in Fig. 2, which passes through the furnace, and so super- 
heats the steam. The small coal is placed in the hopper 
A. At the bottom of this hopper is a pair of fluted rolls, 
driven by suitable gearing, which regulate the feed, and 
crush any lumps of coal to above the size that may be 
determined on, one of the rolls being made to slide so as 
to permit a stone or other foreign substance to pass without 


| causing injury. The coal falls on to a fan-shaped plate 
| below the jet, and is blown into the furnace and scattered 
| evenly over the fire. The stoker is fixed on the ordinary 
furnace door, and the gearing is so arranged that the 
door can be opened without disconnecting any of the parts, 
so leaving the fire and flue as accessible as in a boiler 
fired by hand. In addition to claiming simplicity, the 
manufacturers state that by the use of this stoker small 
coal can be burnt with an entire absence of smoke. They 
also claim a considerable economy in the cost of fuel, 
| seeing that “small” can generally be obtained forabout two- 
thirds the price of hard steam, and about one-half that of 
Welsh. The following are the results said to have been 
| obtained with a Lancashire boiler 20ft. long and 6ft. dia- 
| meter, having flues each 2ft. 3in. diameter and six cone 
| tubes :—Hand-firing with Welsh coal, 8°43 lb. of water 





per lb. of coal from and at 212 deg.; steam stoking with | 
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STEAM STOKER NOZZLE. 


small Silkstone, 6°78 lb. of water per lb. of coal from and 
at 212 deg. The grate area in each furnace was 10 square 
| feet. The quantity of steam used per jet per hour is 
| given as equivalent to the raising of 2402 lb. of water 
| 4 deg. Fah. 

| Messrs. Head, Wrightson, and Co., Stockton-on-Tees, 





| show several models, among which we. may draw atten- | 





GAVIN JONES’ TOOL HOLDER. 

tion to a type metal model of the Empress Bridge. The 
bridge itself consists of sixteen spans, all of similar 
design. Only one span is shown, but the effect of the 
whole bridge is produced by a system of reflecting 
mirrors, placed at each end of the model, the light being 





. 





just about sufficient to show the sixteen spans. The illu- 
sion is complete, and has attracted considerable atten- 
tion. At night the effect is produced by means of a 
couple of electric lights. This bridge crosses the river 
Sutlej, and was opened for traffic in 1878 by Sir Andrew 
Clarke, R.E. 

The difficulty of dealing with the fumes produced in 
smelting lead ores is well known. Lead, though a heavy 
metal, is a volatile one, and in separating it from the ore 
there is always a considerable waste, due to volatilised 
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JOHNSON AND BLANDFORC’S STOKER. 


lead compounds passing away with the furnace gases. A 
common method of recovering a portion of these waste 
products is to pass the gases through long flues, built 
upon or below the surface of rising ground, and ter- 
minating in a chimney. In some cases these flues are 
several miles in length. The gases in passing through 
gradually cool and deposit the heavier particles, and these 
are usually allowed to collect for about a year, when the 
works are stopped, at considerable loss, and the flues 
cleaned out. arious other plans have been tried, 
chiefly involving the use of machinery, without 
any great degree of success. Mr. John Warwick, 
Newcastle-on-Tyne, has endeayoured to supply this want 


Ja Ssh aap sam aceon Rie EAT Na 


a OO ni re 


























PE ee 




















Sept. 23, 1887. 


THE ENGINEER. 


257 








by means of an apparatus, which he shows by models in 
the North Court, The system is based on the fact that 

ases in cooling increase in density. The gases after 
Eaving the furnace are made to traverse a series of ver- 
tical pipes or flues, in such a way that the descending 
column must always be heavier than the ascending one; 
and in this way a syphon action is brought about, which 
causes a forward movement without checking the draught. 
At the same time, in consequence of the rapid rate of 
cooling, the metallic particles are speedily deposited. 
This takes place in proper receptacles provided below the 
pipes, and arranged so that they can be conveniently 
cleared out as required. By means of the vertical pipes, 
which may either be constructed of iron plates suitably 
lined, or of brick, a great length of cheap flue is obtained 
on a small area of ground. Besides this the inventor 
claims economy in working by the adoption of his system. 

As is usual on such occasions, Messrs. Hulse and Co., 
Manchester, show a fine collection of well-finished tools. 
Some of these are similar to those illustrated and described 
in THE ENGINEER of May 8th, 1885, in connection with 
the Inventions Exhibition, while some are new. Of the 
latter we may mention an improved hollow spindle 
lathe for turning, screwing, and finishing studs, pins, &c., 
from gin. up to 14in. diameter, out of long bars, which 
we illustrate on page 256. The bars are passed through 
the spindle, which is titted with a concentric chuck for 
gripping them while being operated on. Immediately 
each article is completed and cut off the bar is released 
and fed forward so as to present a fresh portion to the 
action of the cutting tools. Much time and expense is 
saved by this system, as compared with the old plan of 
cutting the bars into lengths and then centreing each 
length before putting it into the lathe. The lathe has 
only one headstock, which is double-geared, and is carried 
upon a bed formed with a trough for catching the lubri- 
cant, and with shelves for holding the cutting tools when 
not in use. A sliding carriage movable along the bed 
either by guide screw or rack and pinion mechanism at 
option, holds a capstan rest for six cutters, and a screwing 
apparatus. The several cutters for sliding, ending, 
chamfering, &c., and the screwing apparatus, can be 
rapidly put in or out of position for operating on the 
work ; and adjustable stops are provided forensuring exact 
repetition of diameters and lengths. We also illustrate 
a universal cutter grinding machine, specially constructed 
for grinding to a keen cutting edge the teeth of face and 
edge-milling cutters, parallel or taper reamers with 
straight or spiral flutes, and other similar cutters after 


they are hardened and tempered. The grinding is | 


effected by a high-speed emery wheel, the work being 
acted on by one of the sides of the wheel instead of by 
its edge, as is usually done. This system has several 
advantages over edge-grinding, as, for example, that the 
grinding of the work into wavy forms is avoided, and that 
in grinding cutters having finely-pitched teeth eme 
wheels of comparatively large diameter may be employed. 
At the outer end of the spindle of the machine is a second 
emery wheel for general grinding purposes, an adjustable 
tee rest being provided for supporting the work. The 
machine is capable of operating on milling cutters, 
reamers, &c., up to 6in. diameter and Yin. long. Another 
useful little appliance is Gavin Jones’ patent swivel tool- 
holder. This is shown on page 256, and it will be seen 
that the cutter can be taken out for grinding and replaced 
without disturbing the adjustment of the swivel. The 
swivel can also be adjusted without disturbing the adjust- 
ment of the cutter. 








INTERNATIONAL RAILWAY CONGRESS, 
MILAN. 


Tue first International Railway Congress was held at 
Brussels in 1885, when it was decided to hold the second 
at Milan, two years later. The city on the little river 
Olona, where Leonardo da Vinci established himself, like 
Rubens in Antwerp, as engineer as well as architect and 
artist, was celebrated four centuries ago as the centre of 
a complete system of inland navigation, for the rectangular 
figure formed by the Po, the Adda, and the Ticino, with 
a line parallel to the former ing through the city, is 
united by diagonal canals. e whirligig of time, how- 
ever, has now brought about a railway congress in the 
city which formerly owed its importance to water commu- 
nication; and, indeed, Milan is now no less well provided 
with iron-ways than it was formerly with water-ways, 
being the centre where meet the following important 
lines, affording direct communication not only with 
adjacent, but also with still further countries. The hand- 
some and commodious central station unites the Turin line 
with France by the Paris, Lyons, and Mediterranean, and 
Mont Cenis Tunnel; the Como-Chiasso line with Belgium ; 
and Switzerland by the St.Gothard ; the Piacenza, Bologno ; 
Brindisi with the overland route to India; the Venice 
line with Austria; Hungary by Vienna; and that of 
Verona with Germany. Besides these lines of inter- 
national importance, the system of the Mediterranean, the 
Adriatic, and the North of Milan Companies, with others 
of minor importance, also meet in Milan. The number of 
passengers arriving at, and departing from, that city in 
the year is no less than four millions, while the annual 
traffic amounts to 15,000,000 lire or £600,000. There is, 
therefore abundant reason to have chosen Milan as the 
seat of the second Railway Congress. 

The sittings are held in tne Scala, which disputes with 
two, if not three other theatres, the honour of being the 
largest in Europe; the dimensions of the stage being the 
data on which reliance is chiefly placed for asserting the 
supremacy. When the Exeter calamity has so soon suc- 
ceeded that of the Paris Opera Comique, and one knows 
not from day to day what theatre will be the next to 
immolate an equal number of victims, it may not be out 
of place to state here that the Scala is built of stone and 
iron, with the exception of a few wood floors, which are 
being gradually replaced by those of fireproof material. 
The numerous doors all open outwards, so that the audi- 
ence of four thousand persons may be cleared in eight 





minutes. The theatre is lighted throughout by three 
thousand incandescent lamps, while 250 candles are pro- 
vided in case of failure in the electrical or motive plant. 
While the sectional meetings are held in various. halls 
in the building, the afternoon general meetings took place 
in the handsome foyer—the origin of which term is not 
generally known. In the early days of the drama, when 
public and performers were not so well housed as at 
present, a foyer, or hearth, was provided where the amusers 
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and amused might meet to warm themselves between the 
acts. Over the platform is a portrait of the present King 
of Italy—dd re Umberto—surrounded by the Italian tri- 
colour, green, white, and red. 

The subjects submitted to the meeting are :—(1) Metal 
sleepers and steel bridges; maintenance of permanent 
way; provisions for dealing with snow; conditions and 
cost of maintaining lines with exceptionally heavy traffic. 
(2) The best utilisation of locomotives; improvement of 
passenger stock ; construction of locomotives; lubrication 
and premiums for economy; continuous brakes; lighting 
and heating of carriages. (3) The control or checking 
of. passengers ; pewenges trains; goods traffic; minor 
lines; shunting; lighting of stations. (4) Employes, their 
recruiting and remuneration ; benefit societies; dues and 
taxes; international relations; technical information; 
and (5) questions specially relating to secondary lines. 

Here is ample matter for hard work and useful dis- 
cussion, while the wéi/e will be agreeably combined with 
the dulce by receptions, excursions to Venice, Genoa, and 
Lake Como, besides a grand banquet to wind up with. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William J. Bevan, engineer, 
to the Trafalgar; Frank W. Hawkins, engineer, to the Aurora, to 
date September 19th; and James Shirvell, engineer, to the 
Ranger, when re-commissioned, and until then additional, to date 
September 16th. 


| ON THE CONSTRUCTIVE IRONWORK IN A 
| NEW THEATRE. 


By Max AM ENDE. 


Tue fireproof construction of the roof and galleries in 
a theatre now being erected in the Strand, in London, 
offers some points of interest, not only with regard to 
| this particular building, which is of small dimensions, 
. but with regard to much larger buildings of a similar 
character if the construc- 

«l 


tion were applied to them. 
A short description seems 
therefore desirable. (1) 
The general construction 
is characterised, as in 
most such cases, by gal- 
leries projecting far be- 
yond the points of sup- 
port—- the columns — so 
that these may not ob- 
struct the view of the 
stage to persons placed 
in the best seats. Usually 
the overhanging weight 
of these galleries is 
balanced by the weight 
of the wall at the back 
of the seats, while in this 
case it is balanced by the 
strain in an anchorage 
bar which is fixed to the 
bed-plate upon which the 
columns rest at the 
bottom. The bed-plate 
is designed as a plate 
girder of nearly the same 
length as the cantilevers. 
This is shown in Fig. 1. 
A is the bed-plate, B the 
anchorage bar, C Care the 
columns, and D D are the 
cantilevers. In  conse- 
quence of this arrange- 
ment the weight of the 
wall at the back of the 
seats is not taken into 
account, and the iron 
structure, provided that 
it is braced horizontally— 
which is the case—would 
stand upon its brick foun - 
dations safely without 
that wall. The centre of 
pressure upon the founda- 
tions lies exactly under 
the centre of the total 
load, and its amount is 
the same as the load. 
The difference of cost 
between this and the 
usual arrangement, if 
there be one at all, is 
trifling, while it is an 
advantage to be able to 
complete the erection of 
the ironwork without 
taking notice of the ex- 
istence of the surrounding 
walls or their possible 
settlement. (2) The con- 
struction of the stepped 
floor for the seats. In 
plan the steps lie incircles, 
Fig. 2; the girders form- 
ing the steps, therefore, 
have circular flanges, and 
if they were made in the 
ordinary way it would be 
necessary to support them 
by cantilevers at intervals 
so short that the unsup- 
ported arc differs little 
from a straight line. 
The cantilevers would 
then be collected upon a 
2s One cross-girder which would 
rest upon columns. This 
arrangement __ generally 
leads to complications in 
the connections, and is 
otherwise not economical. A better arrangement has been 
adopted in the present case, and the writer believes for the 
first time. The circular girders have the same depth as the 
steps, and their flanges-are each formed by one light 
angle iron. The horizontal flange of the top angle iron 
of one girder lies thus in the same level as that of the 
bottom angle iron of the next girder, and the two angle 
irons can therefore be connected by horizontal bracing. 
In this way the torsional strains are absorbed by hori- 
zontal girders of great depth. The whole floor acts like 
acorrugated plate under an inclined pressure, and, like 
such plates, it does not require supports at very short 
intervals. Indeed, it will be found that with this simple 
structural element problems may be solved which have 
hitherto been little thought of in the construction of 
theatres and similar buildings. 
In a succeeding article upon this subject I intend to 
show the leading details of this construction, and to 
discuss a few other items peculiar to it. 
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Tue syllabus of the lectures in the engineering depart- 
ment of the City of London College, White-street, Moorfields, 
for the session 1887—8, has been issued. Mr. Henry Adams, 
M. Inst. C.E., is the professor in this department, assisted by 
Mr. R. J. Hatton and Mr. S. F. Howlett, the syllabus includiug a 
useful and practically applicable set of subjects. The lectures are 
given in the evening, and the fees are within the reach of all 
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THE IRON AND STEEL INSTITUTE AT 
MANCHESTER. 

THE proceedings on Wednesday, the 14th inst., of which we 
have already published a preliminary report, were concluded by 
the reading of a paper, by Sir Lowthian Bell, entitled “ Notes 
on the Reduction of Iron Ore in the Blast Furnace,” and by the 
opening of a discussion thereon. 

Sir Lowthian Bell prepared his paper as a more ample reply 
to the following question, addressed to him at the last meeting 
by Mr. Windsor Richards, during the discussion of Mr. Potter's 
paper on the performance of the Chicago blast furnaces :—“ How 
does it happen that when we in Cleveland increase the driving 
of a furnace we waste coke, while at Chicago the very opposite 
result is obtained?’ In the course of his paper, Sir Lowthian 
Bell remarked that, as the raising of a furnace from 50ft. to 
80ft. had proved beneficial, and it was hoped that a similar 
result would follow further increase, furnaces were built to a 
height of 103ft. for smelting calcined Cleveland ironstone. He 
considered, however, that it was useless to raise the height 
beyond the point required to allow of a practical saturation of 
the gases with oxygen. This opinion was confirmed by a trial, 
and also by the working of the 103ft. furnaces, proving that no 
fuel economy resulted from the additional height. In general 
terms the answer to Mr. Richards’ question was, “In Cleveland 
the furnaces are driven, having regard to the ore they are using, 
at a maximum speed. whereas at 1370 tons, or perhaps even at 
1510 tons per week, those of Mr. Potter, for the nature of the 
ores used, are working below this point.” 

This discussion was resumed on Thursday morning by Pro- 
fessor Watson Smith, of Owen's College, Manchester. He exhi- 
bited samples of various residual products derived from blast 
furnace gases, where coal instead of coke was used for smelting. 
These included paraffin wax, saccharine, indigo, ammonia, and 
creosote. A beautiful scarlet dye had also been obtained ; and 
a good deal of amusement was created by the exhibition of a 
bottle of what appeared to be champagne made from the saccha- 
rine product. 

Mr. A. H. Allen, of Sheffield, said that Professor Smith had 
been the first to extract the above producis from blast furnace 
gases. It was noteworthy that they had all been distilled at a 
low temperature. It was only from furnaces using bituminous 
coal that such things could be obtained. 

After a few remarks from Mr. J. T. Smith, Professor Turner, 
of Mason’s College, Birmingham, said that Professor Richards, 
of the United States, had learnt a great deal as to the interior 
working of a blast furnace from a model with a glass front, into 
which similar materials are slowly fed in at the top and with- 
drawn at the bottom. He did not see why we in England could 
not assimilate our practice to that of the Americans, and so 
increase the output to the 2000 tons per week occasionally 
obtained by them. 

Mr. J. E. Stead, of Middlesbrough, believed that heat passed 
upwards in slow-driven furnaces, to a large extent, by conduc- 
tion operating on the materials. 

Mr. W. Whitwell was glad to observe that Sir Lowthian Bell 
now seemed fully to admit the advantage of highly heated blast 
as a source of saving of fuel. He considered that the height 
and dimensions of a blast furnace were most important factors 
in relation to economic working. 

A member from the United States said that ease of smelting 
depended greatly on the nature of the ore used. That from 
Bilbao was very easy to smelt. The 60 per cent. ore from Lake 
Superior was easier to smelt than that containing 67 per cent.; 
and some they had containing from 42 to 45 per cent. was still 
easier. Their furnaces worked best when one ton of slag was 
obtained for one ton of iron. Their pressure of blast was often 
from 91b. to 10 Ib. per square inch, and heated sufficiently to 
make the tuyere pipes red hot. The higher the pressure of 
blast, the mere quickly the furnace worked, and the less in pro- 
portion was the fuel used. 

Mr. Henry Kirk, of Workington, considered that the members 
of the Institute were too much dividéd into the purely scientific 
and the purely practical. The latter could seldom be prevailed 
upon to give their experience. In his six and a-half years’ prac- 
tical experience as a blast furnace manager, he had been able to 
reduce the silicon from 24 per cent. down to under 1 per cent. 
by constant analysing. 

The President said that in the Frodingham district some of 
the furnaces were 80ft. high. More gain had ensued in raising 
from 65ft. to 70ft. than from 75ft. to 80ft. With indifferent 
coke they did better with a furnace 70ft. than with one 80ft. 

igh. 


Sir Lowthian Bell, replying on the whole discussion, referred 
to the question originally put to him by Mr. E. W. Richards. 
He said that much depended on the quality of ore used. If the 
latter was such as to admit of speedy reduction, the longer it 
was kept in the furnace the less would be the economy. En- 
larging the Cleveland furnaces had tended to make the descent 
of the materials slower. He had tested this question by slow 
driving before he decided on enlarging. He found that the 
slower he drove the hotter were the escaping gases. There wasa 
proper speed for every furnace, and for each quality of ore used. 
The pressure of blast must be adapted to the minerals employed, 
according as they were easy or difficult to pass through. A very 
high pressure was necessary in America, where anthracite was 
the fuel used. There was an absolute loss in using blast of a 
higher pressure than was necessary. Using coal in the furnace 
amounted to employing the latter partly in doing work which 
could be better done in a coke oven. In order to work 
efficiently and economically, for every pound of carbon in the 
form of carbonic acid in the products of combustion, there 
should be present 2 Ib. of carbon as carbonic oxide. One pound 
of carbon burnt to carbonic acid produced 4266 calories. When 
they got 500 calories or 600 calories per pound of air in the 
blast they could not usefully go beyond, nor could they supple- 
ment the heat beneficially if they thereby altered the above 
relation of carbonic acid to carbonic oxide in the products of 
combustion. He did not think it possible to go much below 
20 cwt. of coke per ton of Cleveland pig iron. Where charcoal 
was used, as in Styria, and only white iron was made, with 
scarcely any slag, the fuel could be brought down to 14 ewt. or 
15 ewt. per ton of pigiron. He had proved, when in America, that 
a pound of carbon in charcoal was of precisely the same value as 
a pound of carbon in coke. He did not think it mattered 
much what the shape of the interior of a blast furnace 
was. Every furnace would soon make its lining into the 
best form for itself. The various shapes which were advo- 
cated worked about equally well. The endurance of blast 
furnace linings, reaching, as it did, thirteen years and even 
more, was astonishing, considering that a piece of fireclay would 
dissolve in slag almost like sugar in hot water. He thought it 
was due to the deposit of carbon on the interior surfaces, forming 
a protecting covering. It was exceedingly difficult to run a 
blast furnace for any length of time on white iron. The carbon 
being deficient in that quality, the furnace lining was rapidly 





cut away. This confirmed the view he had just stated. With 
regard to Mr. Kirk’s remarks—which Sir Lowthian Bell seemed 
to take to himself—he said he had twenty-five years’ practice 
before he even ventured to theorise at ail. 


A paper was next read by Mr. J. Wailes on the “ Basic 
Open Hearth Process,” of which we give an abstract. 


“Tn the production of that class of material known as ‘ mild 
steel,’ the open-hearth process has undoubtedly taken the most 
prominent position. The reasons for this are matters of common 
knowledge with most makers and users of steel, The protracted 
nature of the open-hearth operation affords ample time for 
careful investigation as the charge is in progress ; but perhaps a 
more potent reason than any, and the one that has drawn the 
line more absolutely than any other, is that where, as in soft 
steel, the operation of oxidation has of necessity to be pushed to 
an extreme limit, and a copious supply of oxidising medium pro- 
duced, it is better to supply this oxidising medium in its natural 
and unreduced condition than re-oxidise iron that has been 
already reduced at the cost of fuel and labour. I say nothing 
of the effect of extreme oxidation by pneumatic means. These 
remarks only touch on the verge of a very great question. 

“Tn treating the subject before us, it is obvious that a very 
wide question is opened, and one with many side issues of great 
importance—issues that may each form ample and profitable 
matter for special investigation. It is, however, my purpose 
simply to describe, as well as I can, general points, and not to 
follow any particular branch, however interesting. For con- 
venience I will divide my remarks under three principal heads, 
viz., description of the apparatus, process, and modus operandi, 
and a few remarks on the quality, &c., of the materia! produced. | 
For the sake of brevity, and, with your permission, euphony, I | 
will call them plant, process, and produce. | 

“Plant.—The special form of apparatus now before you, known | 
as the Batho furnace, has already been described before this | 
institute by Mr. Dick, on the occasion of the meeting at Chester; 
and though some detail modifications have been made, it is in 
the main the same. This modified form of the Siemens furnace 
was specially designed with a view to ultimate basic working. 
Generally described, it consists of separate parts, taking the 
form of independent regenerative stoves and combustion 
chamber, or melting vessel, the two connected by tubes, the 
leading idea being to get the melting vessel into as compact and 
manageable a form as possible. 

“ Process.—Lime linings have so often formed the subject of 
papers before this and kindred institutions, that it will only be 
necessary to say that the material composing the basic part of 
the lining is prepared and treated in the same manner as that for 
the Bessemer converter. For that part above the slag line, how- 
ever, an admixture of silica sand to the extent of 8 or 10 per cent. 
may beused with markedadvantage. Inthesmallervesselsshown, 
where the side walls are carried to the top, I use fine wire cuttings, 
mixed with the basic composition, to prevent the material cracking 
and falling away, much as hair is used in plaster. In the large fur-- 
nace this device is not necessary, the walls being lower and possess- 
ing a natural slope. The silica part of the furnace lining having 
been built in and dried, the basic portion may be quickly intro- 
duced. The most convenient and economical way of doing this 
is in the form of bricks. I have found llin. by 44in. by Sin. a 
very good size to deal with. These bricks were produced by 
hydraulic pressure, equal to about 150 tons applied on 1lin. by 
43in. of face. Great expenditure of power, moreover, is not 
necessary—a ton pressure being sufficient to pack the material in 











the mould, and the final squeeze is easily given by a few strokes 
of a pump working directly on the ram. The bricks are con- 
veyed at once from the press and placed in the furnace, a very 
simple operation, requiring only careful ordinary labour. As 
soon as the lining is complete, gas may be turned on, and full 
heat obtained as quickly as possible. It is here where the great 
advantage of this particular form of furnace is apparent. The 
necessary process of slow annealing in ordinary furnaces is of no 
consequence in this arrangement. The hearth may be charged 
on as soon as the full heat is obtained, and in this particular the 
basic-lined furnace has a great advantage over the acid, where 
the greater part of a week is required to fuse in a new hearth. 
A basic-lined hearth having been obtained, a basic slag must always 
be kept in working. The composition of the iron to be treated will, 
of course, determine the amount of oxidising base necessary, | 
have always adopted the plan of charging a large part of the ore 
and lime in the bottom of the furnace, and the charge on that. 
Every manager will doubtless establish his own particular mode of 
treatment. One general point must be observed, however, and 
that is that the purifying agent should be created as early as 
possible in the working of the charge. The reasons for this are 
too obvious to need further enlargement. Perhaps a practical 
point of the greatest importance is that of preserving 
the bottom and keeping it in working order. In the case of 
an acid furnace, dry silica sand is used to repair local damage 
at the slag line or below the charge; it is placed on the sides 
of the hearth, and allowed to run down into the bottom, forming 
a neat slope. Exactly the same thing is done with a basic 
hearth, the only difference being that the material used is dolo- 
mite, either shrunk or in its raw condition. If slight repairs 
only should be requisite, raw stone will answer well. If of a 
more extensive nature, it may be necessary to have the stone, 
in ‘its ‘shrunk lime’ form, crushed moderately fine; but in 
either case a percentage of silica sand must be used as a flux— 
8 to 12per cent. And just as in the acid furnace a flux is 
mixed with too refractory silica sand and gradually diminished 
in quantity as the working pace is reached, so in the same 
way may the flux be diminished in the dolomite. Rapid 
working means the rapid production of heat. A furnace 
may melt slowly and then gradually attain a very full 
heat, but this does not necessarily mean quick working or 
economy of fuel ; it proves that the furnace is capable of reach- 


_ ing a very high heat, but that slowly. What appears necessary 


to produce rapid action is a large supply of gas and air, and a 
tolerably strong chimney draught, so that abundant volumes of 
flame may be brought to bear on the charge in its earliest stage, 
and it may be gradually reduced when the charge is melted, 
when also the gas and air may be reversed at more frequent 
intervals. Any desired size of gas and air port may be used in 
the ibustion ch under discussion, and any degree or 
nature of combustion is simply a question of mechanical detail. 

“ Produce.—The author held that if it is a fact that the basic 
converter possesses advantages over the acid converter for the 
production of mild steel, he would say that the basic open- 
hearth the same advantage over the acid open-hearth, 
and—save for the presence of eminent open-hearth steel makers 
—in a more marked degree. A cinder pig iron, containing 
15 per cent. of sulphur and 3°75 per cent. of phosphorus, 
worked with 20 per cent. of ordinary steel or iron scrap, can be 
converted into good mild steel, so that the effect of an oxidising 
base applied to metal under high heat may be imagined. Some 
samples of steel before the audience possess the following 
mechanical properties :— 
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The author is indebted to Mr. James Riley for the trouble his 
assistants have taken in checking and verifying these analyses. 
It is not always expedient to carry the eee of purification 
to the limit represented by 22 tons tensile strain. Such efforts 
are sometimes misunderstood by engineers; but the President 
of this Institute was very near the mark when he named the 
low tensile strain as the measure of purity.” 


Mr. Percy C. Gilchrist commenced the discussion on Mr. 
Wailes’ paper by expressing strong approval of the open-hearth 
furnace he had described, which embodied the patents of Thomas 
and Gilchrist, Batho, Riley, Dick, and Wailes. He considered it 
the best furnace of the kind yet produced. The facilities for 
repairing had been greatly increased. For reasons given in a 
previous paper, by Mr. Harbord, the elimination of the phos- 
phorus was complete as soon as ever the charge was melted, but 
usually the latter was not hot enough for pouring until it had 
remained some time longer in the furnace. Steel produced by 
the open hearth process was perfectly suitable for being cast 
into small ingots. He had seen the latter made successfully only 
6in. square. There was no question in his mind but that steel 
made in a basic was softer than that made in an acid-lined 
furnace, and was also more easily welded. He considered that 
2in. or 3in. of chrome ore might usefully be interposed between 
the acid and basic portions of the lining. 

After a question from Mr. E. P. Martin, of Dowlais, Mr. E. 
Riley, London, said that the steel made from a basic-lined 
Siemens furnace was decidedly purer than anything which could 
be made in any other way. There was no difficulty in reducing 
the phosphorus to ‘007 and the sulphur to from 01 to °02. 

Mr. Alexander Thielen, of Ruhrort, Germany, said that one 
half of the steel produced at his works was sold in the market 
as high-class iron. It was exceedingly mild and easily welded, 
and the consumers did not care to inquire further. Basic-lined 
Siemens furnaces were largely on the increase in Germany. Of 
the materials charged 60 to 70 per cent. was usually scrap. The 
pig iron contained from 2 to 24 per cent. of phosphorus. It was 
economical to use as much scrap as possible, because pig iron 

uired more purification than scrap, which meant expenditure 
of time. He was not in favour of making the top of the furnace 
movable. Repairs to a basic furnace could be effected more 
easily than to an acid one. At the same time he had some of 
the latter, and retained them for the present rather than incur 
the expense of a change. He regarded the present position of 
steel furnaces as one of transition. There was no difficulty in 
Germany in getting shipbuilders to accept basic steel-plates as 
was the case in England. The real desideratum in finished steel 
was, he thought, a high elastic limit anda tensile strength equal 
to that of the best Yorkshire iron. 





Mr. G. J. Snelus, Workington, approved generally of the fur- 
nace described by Mr. Wailes, but not of the plan of making the 


roof movable. He said that hitherto the costliness of the 
repairs had been the great difficulty in the way of the adoption 
of basic-lined Siemens furnaces. After three months’ wear and 
tear great expense had been necessary in this way, but this 
difficulty might now be considered to have been obviated. He 
said that the plan of using lime mixed with carbon as a material 
for separating the acid and basic portions of the lining had 
been used by him years ago. A neutral zone was absolutely 
necessary, and to effect this he preferred the material described 
to chrome ore. At Seraing, in Belgium, five charges of six tons 
each were easily obtained in twenty-four hours by the use of a 
large percentage of scrap with the hematite pig iron. Such 
results could not be obtained by the ore process nor with acid- 
lined furnaces. 

Mr. Riley had, he said, obtained a larger production from 
basic than from acid-lined furnaces of the same size. A silicious 
cinder had the effect of predisposing iron to oxidation, whereas 
a calcareous one had the opposite effect. The former was really 
a silicate of iron, whereas the Jatter was a ferrate of lime. With 
a basic-lined opened-hearth furnace purer iron or steel was 
obtainable than by any other means. He could not understand 
how it was that Sheffield tool-steel makers continued to import 
from abroad iron containing ‘02 of phosphorus, when they could 
get much purer material and more cheaply from the basic 
Siemens furnace. Phosphorus was indeed most poisonous to 
tool steel, and there was no longer any need for its existence 
therin. 

Mr. Jeremiah Head, Middlesbrough, who was called on by the 
President to give his views, said he would prefer not to enter 
into the discussion until certain steel-making plant for which he 
was responsible had been completed and tested. 

Mr. Foster, Jarrow, said that at Messrs. Palmer and Co.’s 
works the open-hearth furnaces were stopped at 10 p.m. every 
Saturday, and the next charge was poured into ingots at four 
o’clock on Monday morning. 

A communication was read from Mr. Arthur Cooper, 
Middlesbrough, in which he said that at the North- 
Eastern Steel Company’s Works steel was being made by 
the Bessemer basic process, quite as soft as that described by 
Mr. Wailes. 

Mr. J. C. Janson, Darlington, wished to be informed whether 
there was any clear and definite advantage in a basic, as com- 
pared with an acid-lined Siemens furnace, when the materials 
used were hematite pig iron and scrap. 

Mr. Harbord, Bilston, said that the materials charged at the 
Staffordshire Steel and Ingot Company’s works contained on an 
average 2 per cent. of phosphorus. He would be able to run 
out the charge in four and a-half to five hours, if he had at his 
disposal better gas, enabling him to command a higher heat. 
As it was, he was compelled to keep it in three hours after com- 
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pletion of the melting—that is, eight hours in all. There was a 
decided advantage in the basic lining under all circumstances. 
With phosphoric pig it was absolutely essential. Hematite pig 
usually contained from ‘03 to ‘04 of phosphorus, which in acid- 
lined furnaces would increase to ‘05 in the steel. To get itdown 
to 02, which was so desirable, the lining must be basic. There 
was a great advantage in the use of ferrous oxide, as it existed 
in best tap cinder, as against ferric oxide. The fettling could 
be put on the bottom of a basic-lined furnace before charging, 
but not so in the case of an acid-lined one. This effected a 
considerable saving in the time of working a charge. 

Mr. T. Walker, Leeds, said that certain Italian customers of 
his put down, under his advice, two basic-lined furnaces of the 
kind under discussion. The workmen employed in the erection 
were totally new to the business. Nevertheless, the very first 
charge resulted in excellent and marketable steel. Representa- 
tives of the Bochum Works were consulted, and at first strongly 
opposed, but afterwards approved and advocated the system. 
Mr. Walker considered that the basic lined furnace would prove 
a substitute for the puddling furnace, and would save many 
ironmaking districts from ruin. 

Mr. James Riley said there were many ores containing a per- 
centage of phosphorous in excess of what could be deal with by 
acid-lined furnaces. Mr. Wailes had worked most persistently 
at the development of his furnace. At the same time his paper 
was to be regarded as being rather a suggestion than as a final 
aud cormplete one. 

Mr. Barnett wished to know what degree of impurity in pig 
iron could be dealt with. 

Mr. Hutchinson, Bilston, said that materials, however impure, 
could be dealt with in a basic Siemens furnace, whether in the 
form of pig iron or scrap, With material containing originally 
an average of 2 per cent. of phosphorus, and 1°5 per cent. of 
silicon; a tensile strain of 25 to 30 tons; and the usual elonga- 
tion or contraction could be finally obtained. He advocated the 
use of chrome ore to divide the two kinds of lining. 

Mr. Edward Riley said that almost all the ores obtainable in 
the Southern States of America were such as to produce pig 
iron containing 0°5 per cent. of mye gr men There were enor- 
mous deposits of them, and the pig iron derived from them 
could only be utilised for steel by treating it in the way under 
discussion. 

Mr. J. C. Janson wished to know if steel suitable for Lloyd’s 
and Board of Trade tests could be made in a basic-lined furnace. 

The President: said that Lloyd’s Committee and the Board of 
Trade were both now considering the advisability of modifying 
their tests. After the Tay Bridge accident, he had himself 
made some tests on ordinary bar iron. He found that whereas 
lengthwise of the grain he could easily get 22 tons per square 
inch, he could not get more than 8 tons across, At Woolwich 
they had found that they could not rely on more than 12 tons 
per square inch across the grain in the iron they used for gun 
coils, Steel gave the same tensile strengths both ways of the 
grain. He had long kept a record of the quality of steel sup- 
plied to him by various makers. The best was produced by a 
Scotch house, but an English house came close up to it. 
For good welding steel there should not be so much sulphur as 
had been spoken of in the paper. 

Mr. T. Hugh Bell read the translation of a communication 
from M. Pourcel, the object of which was to give an account of 
the performance of a furnace worked by him at Terre Noir in 
November, 1879, but as the communication will be printed in 
the journal it is not necessary to notice it further here. 

Mr. John Gjers, Middlesbrough, inquired why Mr. Wailes 
used such wretchedly impure pig iron. 

Sir Lowthian Bell said that any Siemens furnace might be 
lined with acid or basic material. It was not difficult to remove 
the first, but only the final portions of phosphorusfrom the charge. 
He could not understand why ferrous oxide should be better 
than ferric oxide in a fettling. It was the oxygen in these sub- 
stances that did the work, and the latter contained more of that 
element than the former. 

Mr. Gilchrist explained that the fettling in use at the Stafford- 
shire Steel and Ingot Company’s Works was best mill tap cinder 
from a re-heating furnace with a cinder bottom ; 20 per cent. of 
this material was ferrous and the remainder ferric oxide. 

Mr. Wailes in reply said that as manager for a company he 
could not be expected to give full details of his working practice. 
He was making ingots as small as 6in. or 7in. square for rolling 
into bars, The product was more ductile than anything from an 
acid-lined furnace. There was no occasion for excessively large 
ingots. He purposely gave the results obtained from the worst 
pigs he used, to show the capabilities of the furnace. He con- 
sidered that ‘08 of sulphur was too large a proportion in finished 
steel. He could easily get rid of it, toa much greater extent 
than that, by the use of oxide of manganese, but sulphur in soft 
steel was not so detrimental to welding as it was in hard steel. 
He considered the use of chrome ore quite unnecessary, as the 
carbon compound described was as good and cheaper. There 
was no difficulty in making joints from the outside of the fur- 
nace, Naturally pig iron used would be the best obtainable, 
but the very commonest could be utilised. The phosphorus was 
easier of elimination than the carbon. A basic lining could 
certainly be adapted to an ordinary Siemens furnace, but in that 
case if very poor pig iron was used, there would be trouble to 
effect the necessary repairs, as they could only be done from the 
inside. The furnace would be a “ Godsend” to ironmakers, who 
would be able again to compete with the big steel makers. 
Given an equal sized acid and basic-lined furnace, with the 
same materials, the best yield would be obtained from the 
latter. The furnace was simple, cheap, and easy to get at 
from the outside. To the pure steel produced by it any element 
might be afterwards added, so as to produce Lloyd’s tests or 
any others. 

The President moved a vote of thanks to Mr. Wailes, which 
was carried by acclamation. He considered the furnace described 
would be a death blow to the puddling system, and would once 
again bring the old ironworks of the country to the front in 
opposition to the more modern and larger steel works. 

The next paper read was that by Professor J. A. Fleming, of 
London, on “ Electric Lighting in Works and Factories.” There 
was only a slight discussion on this, in which Mr. E. H. 
poy mprwes Mr. Matthieson, Mr. Aspinall, and Mr. H. Bauerman 

part, 

Mr. Wheelock, of the United States, in a humourous speech, 
said he hoped that the Institute would see their way to visit 
are atan early date, and assured them ofa hearty welcome 

here, 

The proceedings were concluded with various votes of thanks, 
including one to the President. 








A suip canal from the Thames, near Woolwich and 
the Albert Docks, to Newhaven, is proposed by Mr. H. W. Grylls, 
and the proposal is said to be received with favour. The country 
to be passed through is supposed to be easy and not costly, but no 
surveys have been made, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


"CHANGE in Wolverhampton yesterday and in Birmingham to-day— 
Thursday—was marked by a continued accession of finished iron 
orders. The home demand has slightly relaxed for the moment in 
some branches by the approaching end of the quarter, when con- 
sumers generally deem it inexpedient to enter into large purchases. 
There is, however, no diminution in the number of shipping 
orders coming to hand, and this is the source from which certain 
of the mills and forges are now receiving work in the largest bulk. 

ecution is especially urgent on account of Canada and Russia 
and other Northern markets. Business with the latter country 
will clese about the end of October, but with Canada makers have 
a further extension of time in which to complete their orders of 
several weeks. Being so near to the end of the season, the works 
are being put to their full capacity. Several additional Canadian 
orders have within the past few days been received, 

The October quarterly meetings to be held three weeks hence 

are Sp a to reflect trade in a more favourable light than they 
have done for some time past. The October meeting is the time 
when any advance in marked bars is usually declared, and that 
class of finished iron is at the moment unusually brisk. Sheets 
stand in an excellent position, and it is expected that the quarterly 
meetings will lead to important results in this branch. At present 
some of the leading makers who are booked heavily forward 
decline to entertain business except at an advance upon current 
rates, 
A good demand at the quarterly meetings is also confidently 
predicted for steel. The material is gaining increased favour for 
constructive work, and the steel works are already receiving large 
inquiries from engineers and others who formerly regarded the 
basic steel of the district with distrust. j 

The United States continues an encouraging consumer for 
finished iron, especially sheets, tin-plates, and baling hoops. 
There is some speculation as to whether this demand will be per- 
manent, but as regards baling hoops the period of shipment will 
shortly draw to a close. 

Black sheets are quoted at £6 to £6 5s. strong, for singles ; 
£6 7s. 6d. to £6 10s. for doubles; and £7 7s. 6d. to £7 10s. for 
lattens. The advanced price for doubles and trebles, which was 
quoted by leading makers a fortnight ago, has now become more 
normal, and it is not improbable that it will soon become a recog- 
nised standard. Considerable activity is observable at the galvan- 
ising works, from whence shipments are being made with a g 
deal of freedom. The basis price of £10 per ton for 26 gauge, 
f.o.b. Liverpool, is maintained, but makers, as a rule, are not at all 
strict in adhering to ref definite basis, 

The makers of best thin sheets are doing quite a brisk business 
on account of Canada, Russia, and other nortbern ports. Some 
makers declare that they are getting better prices than recently 
by fully 5s. per ton, and that on some occasional contracts they are 
securing a ibs. advance upon the quotation of three months back. 
Consumers are, however, reluctant to give any advance in the 
general way of business, and these advances must be regarded as 
rather exceptional. 

The quotation for marked bars is strong on the basis of £7. 
Second-class branded qualities are £6; merchant bars, £5 10s.; 
and common about £5, Rather higher prices are occasionally 
received for common bars, especially by makers who do shipping 
business. These announce that they are freely obtaining from 
£5 12s, 6d. to £5 15s. per ton f.o.b, London. These prices, how- 
ever, have to compete with the Welsh prices of bars, which are 
much lower. 

A good call for hoops is being received from South America, 
India, and the Colonies. Good qualities are quoted at £5 7s. 6d. 
at works, or £6 per ton f.o.b. London; but inferior sorts are 
selling at £5 15s. f.o.b. Thames. Strips are in good request, gas 
tube qualities being £4 17s. 6d. 

The bar and hoop makers are in receipt of decidedly more 
numerous enquiries, this being the season when much urgency is 
given to orders for European markets. Vendors of pigs experience 
a better enquiry for some descriptions, especially for imported 
Midland brands. Heavy deliveries have, however, yet to be made 
under contracts negotiated a few monthsago. Pricesare this week 
quoted up by some sellers, with the object of feeling the market, 1s. 
per ton. Northamptons are now quoted 36s. to 36s, 6d., to stations 
in this district; Derbyshires 37s.; and Lincolnshires 40s, to 41s. 
Native pigs have not yet participated in this strengthening 
tendency. The blowing-in of one or two furnaces is said to be in 
contemplation. All-mine pigs are 50s, to 52s. 6d. ; part mines, 40s. 
to 42s, 6d.; and common, 30s. to 31s. 6d. Ulverstone hematites 
have advanced on the quarter ls. 3d. per ton, No. 4 forge now 
being 54s., delivered here. At the January quarterly meetings the 
price was 57s. 6d. Other hematites are in proportion. 

The attempt which was made in Birmingham last week to sell by 
public auction the extensive Bromford Ironworks, until lately 
carried on by Messrs. John Daws and Sons, was unsuccessful. 
There was a fair attendance of South Staffordshire ironmasters and 
others. Bidding began at £5000, and advanced slowly to £11,000, 
when, the upset price being £15,000, the property was withdrawn. 
An attempt will be made to sell it privately. The loose stock 
fetched unusually good prices. 

In the Birmingham hardware trades shipping orders—which are 
still fairly abundant from South America, parts of Australia, the 
United States, and the Cape—run largely upon railway material, 
constructive ironwork, fencing wire, and roofing iron. Wrought 
iron, hollow ware, and iron tubes are also rather in brisk request 
for the South American markets and Australia, and machinery is 
going in considerable quantities to all our leading export markets, 
including Germany, Holland, France, and the United States. 
With India the most important part of our trade is in railway 
material and bridge work. 

The paralysis of the hand-wrought nail industry, consequent on 
the strike of some 15,000 operatives for a return to the higher 
wages of 1879, is imparting a stimulus to the demand for the 
better kinds of machine-made or cut nails, and especially steel 
nails, Productive power in this branch, however, ‘is not yet fully 
employed, and underselling is consequently rife. In wire nails 
there is a fair business doing in the Midlands, but the export trade 
is mainly in the hands of the Belgian and German manufacturers. 

During a recent visit to Wolverhampton, following on his visit 
to Birmingham, Sir Salar Jung was conducted over several works, 
including those of the Corrugated Iron Company and of Messrs. 
T. and C. Clark and Co. At the works of Messrs. Elwell and 
Parker, electricians, Sir Salar Jung was shown the manufacture of 
dynamos, one of which, when completed, will be capable of driving 
twenty-five tramcars, to be constructed for service in a town in the 
north of Ireland. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Business in the iron trade of this district remains 
in a dull, depressed condition, with a continued absence in the 
outlook for the future of any encouraging feature indicative of 
probable early improvement. The iron-using branches of industry 
show no present development of activity, nor is there the prospect 
of work coming Sercens likely to lead to an enlarged consumption 
of the raw material. Shipments have been tolerably large, and 
in this direction producers have found a means of disposing of a 
large quantity of their output; but in these there will necessarily 
soon be a considerable falling off, and discouraging prospects are 
presented for the ensuing winter. In the steel trade, however, 

neral activity is still maintained, and in the introduction of steel 
i an almost endless variety of purposes for which iron was pre- 





viously used, there is a steadily increasing displacement of iron, 
which no doubt a accounts for the present depression in this 
branch of industry. But even the rapidly expanding requirements 
of the steel trade are being more than anticipated by the increased 
development in the output of hematite, and in this branch of trade 
over-production is already becoming almost as serious a question 
as in the common pig iron trade. In fact, the readily available 
means of production in all branches of the iron trade are so much 
in excess, not only of present but of prospective requirements, that 
there seems a more or less general disposition to regard the future 
with despondency, and to look upon a long period of unremunera- 
tive trade as inevitable unless a remedy can be provided in a per- 
manent contraction of the output to something like the level of 
the legitimate wants of trade. 

The iron market at Manchester, on Tuesday, was much of a 
repetition of the dull, inanimate markets which have been held 
for some time time past. There was a fairly good attendance, 
but business all through was extremely slow with, if anything, a 
weaker tone in prices. In pig iron the business doing continues 
of a hand-to-mouth character, buyers in most cases preferring to 
wait, in the expectation that as there is no indication of any upward 
movement in values, any change that does occur inthe marketis more 
likely to be in their favour than against them, and the transactions 
which are put through are, as a rule, of the most limited possible 
dimensions. Prices are not quotably any lower, but the tone is 
easier, sellers having in most cases to meet buyers with some 
concession before they can secure orders. Lancashire makers still 
= 38s, 6d. to 39s. 6d., less 24, for forge and foundry qualities 

elivered equal to Manchester, but these figures are simply nominal 
so far as the open market is concerned, and the business doing in 
local brands continues extremely small. For district brands, 
quotations remain at about 36s. 6d. and 37s. for forge, and 37s. to 
37s. 6d. for foundry Lincolnshire, and about 40s. for foundry 
Derbyshire, less 2}, delivered equal to Manchester, with a small 
business doing in foundry numbers, chiefly Lincolnshire ; but it is 
exceptional where more than the minimum quoted price is being 
got. Outside brands offering here, such as Middlesbrough, have 
been rather weaker, but makers generally still hold to 42s. 10d., net 
cash, as their minimum for good named foundry qualities delivered 
equal to Manchester; in Scotch iron, although makers profess 
to hold to their quoted rates, the actual selling prices reported in 
the open market continue very irregular, and there is iron offering 
at considerably under some of the makers’ nominal quotations. 

In some quarters a rather stronger tone is reported in hematites, 
but for this I have not been able to gather any satisfactory expla- 
nation, unless it is due to the recent advance in freights and the 
price of ore. So far as the actual condition of the market is con- 
cerned, there is nothing to indicate any actual improvement in 
trade ; supplies continue plentiful, with only a small business 
doing, and although makers hold to 53s. and 53s. 6d., less 24, as 
their quoted rates, there are still sellers prepared to take 6d. to 1s. 
per ton under these figures. 

In the manufactured iron trade shipping orders are still keeping 
most of the makers fairly employed, but for inland requirements 
the demand continues very poor, and the prospects of trade after 
the close of the usual shipping season are anything but encouraging. 
Quoted prices remain at £4 17s. 6d. per ton for bars, £5 5s. for 
hoops, and £6 7s, 6d. to £6 10s. for sheets, delivered into the Man- 
chester district ; and makers are generally firm at these figures, 
but it is questionable how they will be maintained when they have 
to rely more entirely upon the home trade than is the case just at 
present. 

The engineering branches of industry, in which some improve- 
ment appeared recently to be showing itself, seemed to have again 
got into a stagnant condition. At any rate, the improvement does 
not make any progress; there are fair inquiries stirring in some 
departments, but the actual work resulting is very small, and trade 
generally is showing no increasing activity. A few concerns 
engaged on special work are busy, but taking engineers and 
machinists generally, they are only moderately employed, and 
very few of them have work of any weight ahead of them. In 
the matter of prices there is no improvement, as any work there 
is going continues to be competed for quite as keenly as ever. 

The proposals which the employers in the Bolton engineering 
trades have put forward for submitting the wages question to 
arbitration as a means of bringing to an end the strike, which has 
now lasted nearly five months, have, like all previous efforts in the 
same direction, been altogether futile. As I have pointed out in 
previous ‘‘ Notes,” the men have been so well backed up by funds 
to carry on the struggle, that they have assumed the position of 
dictating to the employers their own conditions as the only terms 
on which they will consent to arbitration, and these have been so 
unreasonable, including a stipulation that the imported men, in 
defiance of all agreements made with them by the employers, 
should be removed from the works, that it is only too evident the 
men have no real wish for arbitration at all. The only in- 
ference therefore to be drawn is that the men are aware 
they have taken up a position which they could not main 
tain before a fair and impartial arbitrator, and their rejection 
of this means of settling the dispute, which, so far as the question 
of wages is concerned, has been openly and unreservedly offered 
to them by the employers, ought to place on the right shoulders 
the responsibility of the present disastrous strike, which besides 
crippling both the employers and the men, is ruining the industrial 
interests of the town for many years to come. The employers 
have now made their final offer, and as the men who have gone 
out on strike decline to accept it, they will have to procvre the 
requisite labour elsewhere, and they have a right to demand that 
the authorities of the town shall afford ample and effective means 
for protecting the men they engage from the gross intimidation 
which has been so largely resorted to all through the strike. 

The autumn meeting of the Iron and Steel Institute, held in 
Manchester last week, has been the most successful and the most 
numerously attended meeting ever held. The papers and the dis- 
cussion have been important and interesting, whilst the members 
have had the opportunity of inspecting some of the finest engineer- 
ing and machine works to be found in the country, and the whole 
proceedings were brought to a very pleasant close on Saturday by 
a most enjoyable excursion to Chatsworth, where, after an inspec- 
tion of the chief features, and the extensive mhouse and 
gardens, they were entertained at luncheon, the Marquis of 
Hartington, in the absence of the Duke of Devonshire, making a 
special journey over to give them a hearty welcome. The varied 
and excellent arrangements made by the local committee have 
given the greatest satisfaction to the members of the Institute, 
and the visit to Manchester cannot fail to be remembered as one 
of the most een om in the history of the Society. 

In the coal trade there is an improvement in the demand for the 
better classes of round coal for house-fire consumption, which is 
now making itself appreciably felt, and here and there collieries 
have got on to about full time. In other descriptions of fuel, 
except that perhaps steam and forge coals are moving away more 

ily, there is no material change, and beyond a little harden- 
ing where sellers have been cutting very low, prices remain with- 
out quotable alteration. At the pit mouth best coal averages 
8s. 6d. per ton; seconds, 6s. 6d. to 7s.; common coal, 5s. to 5s. 6d. ; 
burgy 4s. 6d. to 5s.; best slack, 3s. 6d. to 4s.; and common sorts, 
2s. 6d. to 3s. per ton. 

The shipping trade is extremely quiet, with very low prices 
ruling at the ports on the Mersey, good ordinary steam coal being 
obtainable at 6s. 6d. to 6s. 9d. per ton, delivered at the high level, 
Liverpool, or the Garston Docks. 

Barrow.—Much satisfaction is felt in the Furness and Cumber- 
land district at the prospect there is of a very much better business 
in hematite iron ore than that which is experienced at present. It 
is generally understood that the mines in Spain, which of late years 
have been the great competitors of this district in hematite iron 
ore, cannot possibly continue to yield the large bulk of ore which 
at present is shipped to this country for more than about a couple 
of years, The best ores at Bilbao are near the port, and can be 
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wrought and shipped as cargo in a comparatively short time and at 
asmall cost. The freights on ore are low, and Spanish hematite 
can at present be shipped to British ports so as to enable its being 
sold at practically the same oo? as the native ores, which are 
now quoted at from 8s, 6d. to lls. 6d. per ton, according to quality. 
Hematite ores in the North-West of England generally contain a 
higher percentage of ore than Spanish descriptions; but neverthe- 
less, the Spanish trade has very seriously affected local raisers 
of ore, and in many cases mines were closed, owing to the absence 
of profit in working them. It is now noticed that at several mines 
where nothing has been done for some time preparations are being 
made to re-start them, in anticipation of higher prices being 
obtained for ore. There seems every reason to believe this will 
be the case, and that at no distant date there will be a very con- 
siderable demand for hematite. This is all the more assured 
because of the fact that, with the exception of the mines in Spain, 
there are no other deposits of hematite ore of any value, or which 
would pay for their working. The demand for pig iron remains 
quiet, bo | sales show a falling off as compared with the trade done 
a month ago. The demand is more for forward deliveries than for 
prompt deliveries, but in the meantime makers are well sold for- 
ward. Prices are a shade lower, parcels of Bessemer iron in mixed 
numbers being quoted at 45s. per ton net f.o.b. There isa good 
demand for steel rails, and prices are quoted firmly at £4 6s. per 
ton net f.o.b. for ordinary heavy sections. There is not a large 
trade doing in other sorts of steel. Shipbuilders and engineers 
have booked no new orders, but the inquiry is very good. Finished 
ironworkers are not above half employed. Coal and coke are in 
steady demand at full prices. There is every prospect of an im- 
proved request and better prices during the winter months. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


A FEW indications of improvement in the iron trade present 
themselves, though quotations keep very low and business is dull. 
The Sheepbridge Coal and Iron Company has lit an additional 
blast during the year, and the directors hope to be able to sanction 
the blowing-in of another at an early date. This company, in pre- 
senting its annual report, states that the figures, when compared 
with the corresponding items of the preceding year, all show an 
improvement, and those setting forth the increase of gross profits, 
and consequent large diminution of net loss, are as 
particularly encouraging. It is stated that these better results are 
due, to some extent, to the economies referred to in last year’s 
report, and also to the slight improvement in the demand for pig 
iron and its selling price, which occurred at the beginning of the 
present year, establishing conclusively the statements which were 
made to the shareholders at the last annual meeting, viz., that a 
small permanent improvement in the prices of coal and iron would 
at once place the company in a very satisfactory condition. 

The Council of the Yorkshire Miners’ Association have held an 
important meeting at Barnsley. Delegates attended from the 
principal collieries in South and West Yorkshire. The question of 
international arbitration was considered, and a resolution adopted 
in its favour, the Council also authorising Mr. Benjamin Pickard, 
M.P., to proceed with a deputation to America, to present an 
address to the Presidert and Congress of the United States, urging 
the Congress to take the necessary steps for concluding such a 
treaty with the Government of Great Britain. The Council unani- 
mously resolved to send Messrs. J. Frith and W. Parrott to a 
conference to be held at Edinburgh, for the purpose of consideri 
the question of shorter hours for miners working underground, an 
the desirability of restricting the output of coal. The subjects set 
down for discussion at the conference are—{1) the best means to be 
adopted to limit the output of coal ; (2) the advisability of all men 
being idle a certain portion of their time each fortnight ; (3) the 
question of a national federation ; (4) the desirability of seeking 
an Act of Parliament to make eight hours per day the working 
hours of miners underground ; (5) consideration of the Lords’ 
amendments to the Mines Bill. It is expected that the Edinburgh 
conference will be representative of the colliery industry of the 
United Kingdom. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market held at Middlesbrough on Tuesday 
last, was fairly well attended, but the tone was very far from satis- 
factory. There was scarcely any inquiry for pig iron of an 
quality or any brand, and, indeed, general stagnation prevail 

¢ tendency towards lower prices, itself the effect of depression, 
became the cause of a further aggravation thereof. Buyers held 
off, and sellers increased in number and in eagerness to i 
Notwithstanding this, the deliveries against old contracts continue 
heavy, no less than 50,502 tons having been shipped from the Tees 
between the Ist and the 19th of September inclusive. This return 
exceeds that of last month by 8700 tons, and, indeed, it has not 
been equalled any month since May. If exports continue at the 
same rate it is tolerably certain that stocks will not be found to 
have increased at the end of the present month, as they did in 
August and July. The price current for No. 3, g.m.b., is now 34s, 
for prompt delivery. For forward no buyers are prepared to 
operate at all. Towards the end of the market the price had fallen 
by 13d. per ton. 

Stevenson, Jaques, and Co.’s current quotations are :—‘‘ Acklam 
hematite,” (mixed nos.), 45s. per ton; ‘‘Acklam Yorkshire,” 
(Cleveland) No. 3, 35s. per ton; ‘‘ Acklam basic,” 36s. per ton; 
refined iron, 48s. to 63s. per ton, net cash at furnaces. 

Yarrants have given way considerably, in sympathy with 
makers’ iron, and 33s. 6d. is the utmost now obtainable. For forge 
iron the demand is anything but brisk, depending as it does upon 
the finished iron trade. Its present value may be taken at 32s. per 
ton at makers’ works. Founders complain loudly of slackness, 
their outputs tending to diminish week by week, with no present 
prospect of a turn of the tide. Finished iron makers have great 
difficulty in securing sufficient orders to keep their works in opera- 
tion, and indeed some of them are working short time. Ship 
plates are quoted at £4 10s. per ton, bars the same, and angles at 
£4 5s., in trucks at makers’ works, less. 2}. per cent. discount. 
Steel works are well employed, with Daag of orders in hand, and 
numerous inquiries in the market. For rails of heavy section, and 
in considerable quantity, £4 2s. 6d. at works is the present 
minimum price. Coal and coke are in somewhat better request, 
owing to the approach of winter, and of the end of the shipping 
season. 

The recent lamentable accident on board the s.s. Elbe at Stokes 
Bay has created a profound impression in the North, where several 
of those concerned are well known. The accident appears to have 
been of the same character as that by which the late Mr. Thomas 
Whitwell lost his life some years since at Stockton. It is not 
generally realised what a perfect death-trap a marine engine room 
is, if any considerable outburst of steam takes place. e air is 
soon all expelled, and the poor fellows have nothing left to breathe 
but scalding hot steam. The channels of exit are always so small 
and difficult as to be impracticable without plenty of time ; and in 
the struggle for life of a number of men, scalded with heat, 
blinded with vapour, and suffocated for want of air, they become 
absolutely unavailable. 

The directors of Sir W. G. Armstrong and Co., of the Elswick 
Works, Newcastle-on-Tyne, have just decided to recommend to 
their shareholders the payment of the magnificent dividend of 104 
per cent. Ata time when the peaceful industries of the country 


are in few instances in a very thriving condition, it is worth a pass- 
ing thought to consider how it is that one which depends so largely 
on bellicose products should be apparently in the heyday of 
prosperity. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Last week’s ingore in the Glasgow warrant market was 
not maintained. By the close of the week the prices had fallen 
away several pence a ton. This week the market has been sluggish. 
Comparatively little speculative business has been done, Early in 
the week there was a slight rally in prices in consequence of reports 
that several fair orders had been received from Canada and the 
United States, but the prices of warrants again gave way. The past 
week’s pig-iron shipments were rather disappointing, the total 
being 7136 tons, as compared with 9396 in the same week of 1886. 
No pigs were despatched to Italy, but of the exports 1673 tons 
went to the United § States, 1070 to Canada, 600 to Belgium, 315 to 
India, and smaller quantities elsewhere. The coastwise shipments 
amounted toonly 1170 tons. The total Scotch shipments for the 
year to date are now 280,947 tons, as compared with 286,746 in the 
same period of last year. Since last report one furnace has been 
put out of blast at Coltness, and there are now 83 in operation 
against 78 twelve months ago. The quantity of pigs being sent 
into the warrant stores is at present very small. 

Messrs. William Baird and Co., announced a reduction of 1s. perton 
in No. 1 Gartsherrie early in the week. Free on board at Glasgow, 
Gartsherrie, No. 1, is now quoted at 47s. 3d. per ton; No. 3, 43s. 9d.; 
Coltness, 53s, 3d. and 44s.; Langloan, 49s. and 45s, 6d.; S 


and judging from the make now going on, the books of the Welsh 
ironmasters look well. 

One sign of reviving speculation in steamship building and 
industries connected therewith is to be recorded in connection with 
Cardiff. A few years ago there were some unfortunate collapses, and 
the whole thing was overdone. Then the usual result followed, no 
one could be induced to touch a share in any ‘‘boat,” no matter 
who floated it. I see now a new company started, the Kate B, 
Jones Steamship Company, with some good names connected. The 
ey has been registered with a capital of £23,000 in £100 
shares. 

Ihave no good news to record in connection with the Landore 
strike of steel smelters. Men and masters appear obdurate. 

The burning of a petroleum ship in Cardiff lately, suggests the 
abandonment of all wooden vessels for the carrying oil trade, 
This was said to be literally soaked with petroleum, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE position of the iron market continues to be favourable. 
There is a brisk demand for almost every article, and prices tend 
upwards, and for many an enhancement of price is in immediate 
prospect. The pig iron market in Silesia is a slight exception, as 


tion 





lee, 51s. and 42s. 9d.; Calder, 48s. and 42s.; Carnbroe, 44s. and 40s. ; 
Clyde, 46s. and 41s.; Monkland, 43s. and 39s.; Govan at Broomie- 
law, 43s. and 39s.; Shotts at Leith, 48s. 64. and 45s. 6d.; Glen- 
= at Ardrossan, 48s, 6d. and 41s.; Eglinton, 43s. and 39s.; 

Imellington, 43s. 6d. and 39s, 6d. 

There is at present a very active inquiry for iron sheets. The 
rolling mills that produce these in the Lanarkshire district are as 
busy as they mond xm can be, and it was found impossible this week 
to place some of the orders that came into the market, except on 
condition that they awaited their turn to be implemented. It is 
from Italy that the bulk of these orders are coming at present, and 
they are all wanted in time for shipment, so as to reach Italian 
ports before the beginning of next year, when the import tariff 
rates are to be increased. 

For common bars there is a good, but not so pressing, an inquiry. 
The pig iron that is being > is chiefly Cleveland, and the 
quantity of Scotch consumed by the malleable makers gets gradu- 
ally smaller, on account of the price at which it is maintained by 
the speculative market. 

The coal trade is active, and the past week’s coal shipments 
embraced—from Glasgow, 33,572 tons; Greenock, 2318; Ayr, 9574; 
Irvine, 2661; Troon, 3446; Burntisland, 12,739; Leith, 3495; 
Grangemouth, 11,341; Bo’ness, 8401; Granton, 1433; Port Glasgow, 
300; and Dundee, 559; total, 89,839 tons, as compared with 90,763 
in the same week of 1886. There is now a better inquiry for home 
consumption, both for furnace and household coals. Coalmasters 
are unwilling to contract for more than a month forward, fearing 
trouble on the part of the colliers. There is no quotable change in 
prices. 

There was some expectation that the shale miners’ strike, which 
has now continued about two months, would have ended early this 
week. The miners, however, drew up terms that their employers 
could not possibly agree with, and so the chance of a settlement 
was again lost. The condition of the Scotch mineral oil trade is so 
bad that a rigid economy is absolutely essential, and the companies 
are at one in the present effort to enforce a reduction of wages. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

So far as prospects go, the total of the foreign coal exports from 
Wales will not be very different to that of the past year. The 
third quarter is now coming to an end, and if a little improvement 
is perceptible—20,000 tons in excess this week of the previous week 
being recorded—there is a good dea] of lost ground to be made up 
to bring about an average. 

It will interest readers to note what was done last year by three 
of the principal coalowners. The output of the Powells Duffryn 
was 1,198,312 tons. Messrs. Davis and Sons, of the Ferndale Col- 
lieries, came next with 1,031,138 tons, and the Dowlais Iron to close 
upon one million tons, I only instance these three, but doubtless 
the Ocean Company could compare with the best, and in the 
matter of shipping the Messrs. Cory would take a high rank. 
During last week Newport coasting trade showed a distinct im- 

rovement. Swansea was not so good, having a deficiency of fully 
¥o,000 in tonnage to hand, but its exports of coal to some foreign 
destinations showed well, France taking over 9000 tons. Some 
large tonnages have to be recorded from Newport this week, one 
steamer of exceptionally large size being in process of d teh. 

There were bad symptoms at Cardiff exchange this week. Inno 
quarter was there any degree of firmness in quotation. Prices were 
low and the business done was by the acceptance of figures which 
a few weeks ago would not have n looked at. The quotations 
this week for best steam are 9s, 3d., 9s. most frequently accepted, 
but trade has been done for 8s. 9d. and even at 8s. 8d., while coals 
regarded as of good value have been selling for 8s. and 8s. 3d. per 
ton. Small steam, as I predicted, is going rapidly down. It 
dropped from 5s. to 4s. 6d., then to 4s. Still another drop and it 
was quoted at 3s. 9d., and now sales are carried out for as low as 
3s. 6d. In all probability if coalowners continue to accept low 
prices for large steam, and thus keep up their output, we shall 
have small at 3s. It is rumoured that quantities have already been 
dis of for 3s, 3d. 

hondda No. 3, though known to be getting a | less in its 
area, is being sold at 8s. That it will remain at this low figure is pro- 
blematical. For this coal, and the best house coal of the Mon- 
mouthshire valleys, a better price may be expected shortly. 

A larger bulk of Mynyddyslwyn will be turned out this next 
quarter if inquiries mean anything, and new fields of operation are 
worked well. 

The steel works are now tolerably busy again, and the tone of 
trade is better. Demand has something to do with this, but there 
is another important factor coming into play. The price of foreign 
ore is rising. Prices have risen 6d. during the last week. The 
principal ironmasters would seem to have an impression that exist- 
ing prices will not remain song, ot the nt state, and large 
cargoes are coming into port. South Wales Import Company, 
Ebbw Vale, Tredegar, and Dowlais, figure largely. Prices quoted 
for Rubio ore are sufficiently tempting even now for brisk business. 
Prices are, at Newport, 12s. 6d.; Cardiff, 12s. 3d. per ton. 

In imports of pig and bar Swansea trade showed that the good 
tone current in tin-plate yet remains unchanged. Nearly a 
thousand tons of pig came to hand and over 300 tons steel bar last 
week. Tin-plate quotations are the same as I have quoted of late. 
There is no abatement in the eagerness to secure wasters, which 
are sold at only a shade less than the cheap brands of perfect make. 
There is little in the market under 13s. cokes and Bessemer 
range between this and 14s., and the best of Siemens command as 
much as 18s, 6d. The shipments of tin-plate last week from Swan- 
sea amounted to 20,678 boxes, and as double that quantity was 
received from the works, it follows that stocks are increasing. 
107,205 boxes now remain in stock, compared with 81,199 the pre- 
vious Saturday; but as com with this time last year, stocks 
are less by 23,000 boxes. e tin-plate trade with America during 
August showed, in contrast with the trade of August, 1886, an 
increase of 23 per cent., and prospects, despite failures, &c., are 


encouraging. 

Newport sent away a good mixed cargo this week by the 
Worcester of 1000 tons of blooms, 900 tons spiegel iron, and 165 
tons tin plates. The tin-plate trade of Monmouthshire is improv- 
ing, and exports going foreign, Buenos Ayres, &c. Large con- 
signments of steel rails, one 2000 tons, left Swansea this week, 





the d for it has been somewhat checked, whilst prod 
has increased, but the rolling mills, on the other hand, are ex- 
tremely well off for orders, and are working away regularly and 
vigorously. The plate convention has become an accomplished 
fact, and the sales bureau has resolved to raise the ground price of 
bars by M. 5p.t., so that they are now noted M. 132°50 to 135; 
best quality, 140 to 145; and boiler-plates, 150 to 155; whilst 
forge pig remains at 47 ; and foundry, 51 to 54 p.t. The mills are 
oceupied on blooms, billets, bars, sectional iron, girders, and 
cor ted sheets principally, whilst the bolt and nut factories are 
all well engaged, as well as foundries and other workshops. 

The Rhenish-Westphalian crude iron market increases in firm- 
ness, and the activity of last week continues at the furnaces, 
especially in puddling sorts, which are everywhere in good demand, 
whether in Westphalia, the Siegerland, or Luxemburg. The 
production, hewk larger by far than at this time last year, can 
scarcely keep pace with the consumption at the rolling mills, and 
therefore the stocks lying over from last year are gradually melting 
away, which is fortunate, as the large stock accumulated, especially 
in the Siegerland, often worked disadvantageously on prices, as 
may be gathered from the fact that they have risen now M. 8 to 9 
p.t. above what they stood at a few months ago. 

Under these circumstances the ore trade is naturally active, and 
pou are slowly rising in company with those of pig iron, so that 

xemburg minette, now going in large lots to Westphalia and Bel- 
gium, cost M. 1°88 to 3°30, according to the sort, and the Siegerland 
rands 9 to 12°90 p.t., on trucks at mines. Spiegel iron is still 
going abroad in heavy quantities, and keeps firm in price in conse- 
quence, and contracts for nearly all the make of forge pig have 
been made for long terms, even up to the end of the year, so it is 
difficult at present to purchase, except at an enhanced figure. 
Foundry pig has not been able to follow, although the foundries 
and machine shops are much busier than short time back, so 
the prices have remained stationary, but these are now more will- 
ingly paid. Bessemer and basic pig are in full demand just now. 
Spiegel, with 12 to 13 p.c. Mn. is noted M. 50 to 51, and higher in 
proportion to its contents of Mn.; best forge sorts, 46°50 to 47; 
and common, 43 to 44; foundry, 49 to 55; Bessemer, 49 to 51— 
paid—Luxemburg forge, 34 to 34°50 p.t., free on trucks at works, 
All the forges and rolling mills, without Se are now in full 
activity. ‘he sales bureau prices are readily realised, and it is 
quite content with the business it has done in the first month of 
its existence; it does not, however, for the moment intend 
to raise the prices, as dealers and merchants still hold stocks, but 
in the end a rise will take place, if no untoward circumstance 
intervenes. Contracts into 1888 are known to have been 
closed. Last week at Berlin the preliminary arrangement 
for a German wrought iron convention, including all the 
Saar and Mosselle, Silesian, Rhenish-Wesphalian and middle 
German groups of works, thirty-six of the largest in all, but still 
not the whole, was concluded, and it is expected that all the for- 
malities will have been soon enough regulated to allow of opera- 
tions beginning in the first half of October. Girders and heavy 
lates are in brisk demand at firm prices, and at last it seems pro- 
ble that those of the latter can be raised. Sheets are also quick 
of sale, but makers are requiring four to six weeks to execute the 
orders, as they are so fully booked—a circumstance which has not 
happened for a long time—so probably prices will be able to be 
raised, as at present they do not pay. Of wire rods there is little 
new to report ; the demand is satisfactory but not increased, As 
regards railroad materials there is little change to note. The 
works are moderately employed on all steel articles. On the 13th 
inst. the 5100 tons mentioned last week as to be tendered for at 
Berlin were offered at M. 110, 110°40, and 110°50 p.t. by three 
Westphalian works, and at 110 and 115°50 by the and 
Cockerill Company, respectively, free at Herbesthal, which, of 
course, was too high against the same prices at the works in West- 
phalia. These offers were M. 14 higher than those lately accepted 
at Bromberg. In Baden the tenders for rails for points were 
M. 139°50, and for fish-plates, 130°70 p.t. The wagon trade is very 
flat, only one order for seventy-five covered truckshaving been given 
out this week. The machine tool works are better off for work 
than for some time past, and prices are more remunerative. 
Foundries are also better employed, but the —_ will not rise in 
~~ rtion to the raw materials. The State Railway Direction at 
rlin gave out on the 9th orders for twelve six-wheeled locomo- 
tives. Six firms tendered ; the lowest price for each was M. 15,250, 
and the highest M. 17,500. 

The list prices of iron and steel per ton are:—Bars, M. 115; 
hoops, 125 to 127°50; best boiler plates, 150; sheets, 135 to 140; 
iron wire rods, 110 to 112; steel ditto, 108 to 110; drawn ditto in 
iron or steel, 127 to 130 ; light steel rails, 110. 

The average prices of coal in Silesia for the first six months of 
this year have been M. 3°25, against 3°88 p.t. last year. est- 
phalian coal costs at present M. 7 to 8 for good furnace ; smalls, 
2°60 to 3; and furnace coke, 7°60 to 8°40 p.t. As conventions, 
restriction of output, and the proposition for a common sales 
bureau have all failed to improve the depressed condition of the 
coal trade, or to enable the ‘mines to compete in the north and 
east against English imports, an important industrial of the 
Ruhr basin, backed by financial ——- of eminence, is pur- 
chasing as fast as he can all the bituminous coal mines of the 
district, so as to form them into one consolidated administration. 
This has already received the name of the a ey 
Time will reveal whether the scheme will answer better. It isa 
sore subject not being able to compete with England in their own 
country and in Italy. 

The French iron market is as lifeless as ever, and the remark is 
current at Paris that iron is being given away and not sold, Nomi- 
nally bars are noted 130f. and girders 120f. p.t., but 7) 
concessions on these prices are made, and sales of the latter at 115 
and even 110 have been made. In the Haute-Marne and Nord 
districts things are little better, very few transactions are passing: 
here and there a work is well employed, whilst the rest complain of 
want of orders. The Comité des Forges du Nord is to meet at the 
end of the month to devise means for improving the condition of 
the trade, but little is expected to result from the ar The 
coal production for the first six months has been 10,278,987 t., the 
output of the Nord and Pas de Calais having been 2,065,153 t. 

e Belgian iron trade remains excellent. The Conference held 
at Brussels on the 16th inst., by the iron and steel masters, resulted 








in declaring that in principle a rise in prices must take place, but 
the extent to which this should be done was poned to a second 
A rise in girders is also to be included in the prog , 


meeting. 
but rails are to remain as they are, 
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NEW COMPANIES. 
bir following companies have just been regis- 
tered :— 
Maent Slate and Slab Ci » 
‘aentwrog a oe Quarry Company, 


This company p to ire and work 
the slab and slate quarries known as the Braichddu 
Slate and Slab Quarries, but intended to be called 
the Maentwrog Slate and Slab Quarries, held on 
lease from the pt situate about 200 yards 
from the Bala and Fh a Railway, in the 
parishes of Trawnsfynydd and Maentwrog, coun 
of Merioneth, pe oe about 227 acres of iand, 
with all the mac poor wl lant, and buildings 
thereon. It was on the 13th nee 
with a capital of £50,000, in £1 swage with the 





rie merchant . 
Williams, 35, Hereford- road, W., librarian. | 
he ber of directors is not to be less than 
three, nor more than five; qualification, £250 in 
shares or stock; the first are the subscribers 
denoted by an asterisk. The company in general 
meeting will determine remuneration, but £500 
per annum is to be the maximum, 


following as the first subscribers 

Shares. 
% Bland, Gresham House, merchant .. .. 1 
W. Fuller, Cromarty-road, Hornsey Rise .. .. 1 
*s. White, 47, 4 Line street, solicitor solici 1 

*8, b a. Davids Twthill, wed quarry pro- 
1 
o's Jon Johns, 58, ‘Oakfield-road, Clapto ton, ‘engineer 1 
F, A. Ramsey, Ranelagh-road, g, wine - . 
1 








Mansfield Mexican Silver Mine, Limited. 
This company was registered on the 14th inst., 
with a capital of £100,000, in £1 to acquire, 
work, an — certain silver and lead mini 
properties situate in the Sonora, Mexico, an 
or such pu to adopt an agreement of the 
28th July, entered into by William Mansfield, of 
the Douglas County, U.S.A., on behalf 
ot the Lawrence and Sonora Milling and Mining 
Company, and Percy B, Schreibel, of 6, Marl- 
borough-crescent, Bedford Park, W., for this 
company. The subscribers are:— = 
es, 


8 
A. C. Dockerill, tae | Albion-road, Newington- 


& 8 J. ~ coe © 23, Seager Seen, Brook- -green, 
M. -Cunninghat, 507, Putnam- “avenue, Brooklyn, 
merchant 1 


The weniver of Green is mer to _ _ than 
three, nor more than nine; the subscribers are to 


{j. Lee Smith, Newlands Park, i 
F. J. Lee Smith, Sydenham 1 
R. H, Gould 11, Great Coram-street, lerk . 1 
F. Burr, ‘orson-street, Lewisham, clerk. 1 
J.A. 0 , 88, Gracechurch-s tor 1 

1 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners o/ 


Application for Letters Patent. 
bel an have been “communicated” the 
address of the communicating party are 
printed in italics. 


18th September, 1887. 
12,358. Dyzmsc of Yarn, T. Sampson and F. H. 
J London. 


ealous, 
12,359. Rassinc and Lowerina Winpow Sasues, B, A. 
Blackburn, Leytonstone. 
12,360. Pont Leaps, J. Jardine, Nottingham. 
12,361, Merry-co-rounps, J. Welburn, by. 
.- 2. o Kelal — of Wrixpow Sasues, P, 


1 yy he 2 Printinc Macuiye, 8. Brother- 


, Heaton 

12,364.” Rear-privine Sarety Bicycies, C. Grant, 

12,365, Compinino For, J. one Manchester 

12,366, Fivsuinec Cisterns, J ¢righton and §. 

Dundee. 

12,367. Se_r-actinc Mues, W. Dobson, Manchester. 

12368, AUTOMATIC ALARM Wc J. H. Lynde, 8. 
Walker, and G, Mills, Manchester. 

12,369. MuLTipLE TURNOVER Macuines, T, P. Wood, 


12,870. Garment, G. M. and H. Mawson, Bradford. 

12,371. Screw Propeuiers, G. A. Calvert, G We 

12,872. Automatic Brake for BasineTTEs, » M. 
Hynes and W. Cavanagh, Manchester. 

12, Ye Cueckine the Takine of Money, J. Whittaker, 


gham, 
12,374. Benow Prates of Rac Enaives, J. Brailsford, 
Sheffield. 


12,875, Waist-BELTING, R. Rees, London. 

12) 876. ae et Supe for Stoves, &c., H. W. Bean, 
Well ‘borough. 

12,877. ro the a of Fires in 
Tuarres, T. B. Sharp, —s 

— Posresees STEEL Process, =" H. Thwaite, 

12,379. Warer-cLosets, J. and A. Duckett, Burnley. 

12}380, Wasuer for Wasuinc Purposes, W. J. Jones 
and W. N. Venner, London. 

— Mrrror or Lookine-oiass Fixtures, H, Har- 


m, 
12,382, Tap for Borrtixa Purposes, J. O'Sullivan, 
jurton-on-Trent. 
12,388. Prorecrine Gas Pirine in Case of Fire, B. F. 
Cocker, Sheffield. 
— ve and Sianat Mecuanisy, F. H. Treacy, 


ne Catcutatina Macuixes, J. D. Burton, Bir- 


12, "380. AUTOMATIC FIRE-EXTINGUISHING SPRINKLERS, 
. Tati 1, London. 

12,87. (SeLasu Screens, R, W. Brumby and 8. Clarke, 

12,388. Packina Paste-BLackine, E. C. Atkinson, 


London 


— Vawnitarixa Hats and Hetmerts, C. Potter, 


12, 300. "Govenmane DyNaMoO-RLECTRIC Macuines, W. 
. Goolden and H, W. Ravenshaw, London. 
12, ‘01, DELIVERY of Preparp Tramway Tickets, C. H. 





appoint the first and act ‘ad interim ; ¥ 
tion, £150 per annum each, with an additional 
£100 per annum for the chairman, and a further 
sum equal to one-tenth of the net profits above 
the first £20 per cent. made by the company 
applicable for dividend, but such additional 
amount is not to exceed a total of £1500 per 
annum. 





Roberts’ Capsule Stopper Company, Limited. 

Upon terms of an agreement entered into with 
Edward Arthur Roberts and Frederick Charles 
Roberts, this company proposes to acquire the 
following British letters patent fot fer improvements 
in means or ap tus for corking bottles, and 
for facilitating the uncorking of the same, viz.:— 
No. 2089, dated 14th page 1885; No. 4737, 
dated 17th April, 1885; ‘0. 15,015, dated 
7th December, 1885. ine’ company was regis- 
tered on the 9th inst., with a capital of £20,000, 
in £5 shares, with the following as the first "sub- 
scribers :— 

Shares. 

*E. A. Roberts, 22, Harp-lane, cork merchant .. 1 
*F, C. Roberts, 22, Harp-lane, cork merchant .. 1 
W. H. Tomkins, 59, ent ee clerk .. 1 
J. Richardson, 5, 5, Wroxton road, Peckham, “clerk 1 
C. M. Edenbor 6, Upper Station- road, 

Church End, Finchley, cork t 1 
A. M. Simon, Old od a, Water- lane, 

wine agent .. .. oo ce oe 1 

The number of paar won is ost to be less than 
two, nor more than five; qualification, 20 shares, 
The company in general meeting will determine 
remuneration. The first two subscribers are ap- 
pointed directors, 


Sudworth and Company, Limited. 


This is the conversion to a on ge of the 
business of electricians, mechanica 
and manufacturers carried on by Sudworth an 


Falkenstein, at Falcon Works, Bentham-road, 
South Hackney. It was ny on the 14th 
inst., with a capital of £1 shares, with 

the following as first yc 


8 
Cc. tn, 73, Bentham-road, E., elec- 
eer 
8. Sudworth, 2, Queen Anne-road, South Hackney, 
electrical 


1 
2, Lime: street uare, erchant. i 
-street- m 
D.H Pope, Waiees ae gs ¥ ee 1 
4 Smiles, 56 Malpas-road, Brockley, clerk. 1 
Brooks, , Camden Par! road, N. W., 
alr 1 
Rosenheim, 3 ‘Lime-street-aquare, ‘mer- 
#3 ar . 1 
The vonilens are mn ‘ouudaate o first Mincatens, 
and during their respective lives they are to 
retain the right to nominate one director. The 
number of directors is not to be less than two, 
nor more than five. The company in general 
meeting will determine remuneration. 


un., 33, 








Havine regard to the frequency of fires 
in the crowded streets of pene ny and the 
danger to which the goods stored in the imperial 
manufactures are in consequence ex the 
Superintendent Ch'i-k’o-sén-pu reports that he 
has purchased out of his own pocket a fire engine 
of foreign type, and has engaged fifty coolies to 
work it. The engine will be at the disposal of 
the city in all cases of fire, and by way of pro- 
viding for the renewal of the machinery, and 
the maintenance of the fire brigade, a sum of 
aa per month will be taken from public 





London. 

12,392. DisiNFECTION, Gillis van O. de Meyers, London. 

12,393. Rois of Lamp Wick, &c., T. Daniel, London. 

12,394, Sream Vessexs, 8. A. Johnson, London, 

12,395. reper gg &c., Supstances, G. Brewer. 
ae Joly and J. Bochon, Belgium. 

12 a, Matis0 Leatuer from Rassit Skrxs, J. Pujos, 

ndon. 

Warmino Rooms, &c., by Hot-watrr, J.C. 

ewburn. —(T. Sterné, France.) 

12,398, Innacer, T. F. Edgeworth, London. 

12,899. Evecrricat Hot-air and Varoon | Barus, M. 

sotaitland, London. 

2,400. Taps for Keos, &c., J. A. Schofield and J. 

 ivierl ley, London. 

12,401. Dryinc Macutnes, J. W. Lord, London. 

12°402 . Vessets for containing AERATED Liquors in 
Boxk, R. W. Starkey, London. 

12,408. Pencit Hoiper, C. de Meyer, London. 

12:404. Movine or ProrE.iina Toy Horses, &c., J. 
Watterworth, London. 

12,405. BcTToN-HOLE SEWING Macurxegs, W. Norris, 

n. 

12,406. ExecrricaL Type-writers, A. J. Boult.— 
(J. F. McLaughlin, United States.) 

12,407, Muvcino or FrseLy Cut A uae J. C, Plimpton, 
(0. D. Woodruff, United Sta 

12,408. Dicoine Potatoes, J. Hat, Liasepest. 

12,409. Curtina or Stampin Presses, W. Bridgewater, 


don. 
— FLAP Vatve Pumps, J. O. Lundberg, Liver- 


poo! 

= “9 Tosacco Pipes, &c., A. J. Boult.—(C. L. Clarke 
nd C, J. Crowley, Canada.) 

12 412. Soap TaBLets, W. ¥ Byers, — 

12) 418. VeLocipepgs, F. W: , Lon 

12,414. ELEctric ARC Lamps, F, C. Phillips and H. E. 


, London. 

12,415, ELECTRIC SwitcHEs, F. C. Phillips and H. E. 

yes mdon. 

12,416, IMPREGNATING PULVERULENT SuBsTANCES with 
VOLATILE Essences, L. Teltscher, London. 

12,417. Sturr-cuests for Paper-Makina Macuines, R. 


Sm: 
12,418. Conveyixa Ex.ectric Enercy, 8. Z. de Fer- 


ran on. 
—— Execrric Rattways, 8. Z. de Ferranti, London. 
20. ConrucATED SHEET Merat Roors, G. Paxton, 


39 Glasgow. 

12,421. Spark Arresters, J. M. C. Tyner, London. 

12, 422. Dies for Swacina Spoon and Fork BLanks, 
©. A. Hamilton, London. 

13,428. SPOOLING or WINDING Macuines, A. W. Mathew- 
son, on 

12,424, Exp.osive Compounns, E. D. Miiller, London. 

12,425. Freeine Arr from Dust, &c., — 7 London, 

12 poo Spiral Supporter for PLaNs, T. L. Towler, 

ndon, 

12,427, Weicuine Macuings, I. F. iia London, 

12, 428. Coverep Buttons, A. Brand, London. 

124420. a E. 8. Baldwin.{/. de Zouch, New 

12,480. InpURATION of ARTICLES o- of Woop Pup, 
&e., H. H. e. --(Gov . C. Cheney, United 


ernor 
tea. 
sia oy od of Cocoa, H. Stollwerck and L. 
were on. 
i Motor = W. D. Priestman and 8. 
estman, London. 
, BLOWER or SMOKE Exuavuster, F, C. Alford, 
ndon, 
. 484. VenTILator, F. C. Alford, London. 
2) 435. Impact Too. for DENTAL Purposes, W. 
“He 2G aber, 1881. -Antedated 14th (hese 
1 m n 14 
A.D, 1887, Under International Convention. “cas 


14th September, 1887. 


12,436. Compinc Grates for Beaters, W. Brierley.— 
(H. Franck and C. 8. Colat, Belgium. 

12,487. Evecrric Licutine, R. BE. B. 
Swinburne, Chelmsford. 

12,438. Buckies and Fastenines for Braces, &c., 
ON. Eyland, Birmingham. 

12,439. Sarery Exit Apparatvs for THEATRES, &c., J. 
‘A 8, Dawlish. 

12,440, Fire Escapes, B. W. H. Brameld, Manchester. 

~— Nappina, &c., Fert Hat Bopres, G. Atherton, 


mapton and J, 


ester. 

12,442. Drivinc Mecuanism for Carpinac ENGINES, 
B. Ormerod and G, Haworth, Manchester 

12,448. Rotary WasHING Macuine, it Woodall, 
Dudley. 





12,444, Pusspune Fancy Ficurep Woopen P.ates, 
R. Himmel, German: 

12,445. STAMPING, &e., ‘ants of SHEET METAL —— 
fr, , G. Hinchliffe, , an 
Crawshaw, Bradford. 

12,446. MercuriaL Evecrric Commurator for Ratt- 
Way SEMAPHORE SiGNAL Repeaters, A. Morrison, 


Aberdeen. 
12,447. ng el &c., Frocks, R. Ellis and A. Long- 
saicllow, 
2,448, nowene 1 Enoine worked by oa, AIR, or 
Wn TER Pressure, A, J. Bateman, Charlto: 
12 = Pocket TEeLescore and Case, E. 3. ” Trevitt, 


™m. 
12,450. — Grove LanTerns or Lamps, G. Moss, 
ng le 
— Ayturacite Coat, J. T. Williams, 
12 452, “Rectuanne, &c., Fastexines, F. R. Baker, 
Birmingham. 
12,458, NSTOPPERING of INTERNALLY-STOPPERED 
Borrues, F F. A. Walton, Birmingham. 


12,454, Governor, C. L. Hett, B 
12,455. Press, H. W. Lewis, London. 
12,456. ELFCTRICAL MEASURING Instruments, W. Hib- 


London, 
12,457. Knire-cLEANING Apparatus, J. Wilson, Glas- 
gow. 
- TREATING ResipuaL Spent Iron Liquors, H. 


verpool, 
ae 459. Fournisseurs for Hosizry Loom, W. P. Thomp- 
m.—(W. Heidelmann, Germany.) 

12,4 460. Stor Motions for Looms, W. P. Thompson.— 
WW. Heidelmann, Germany.) 

12,461. DiscHarcinc ProsecTiLes by AIR PREssuRE, 

taker, Manchester. 

12, 462. aaa Penci, to any Fixture, P. Ellis, 

Wallin 


12,463, r, nl Rvos, J. Lyle, jun., Glasgow. 
12,464, Boxes, J. Paton, Glasgow. 
12,465. Vatve Gear for Encines, oy Spence, Glasgow. 


12, 466. Hunter, 
12) 467. BRICK-MAKING MACHINES, nh: Winrow and H. 
R. dy, London. 


12,468. Savino Lire from Fire, W. Boyle, London. 

12 ‘pot gaa for Castors, C. Copus and H. D, Booth, 
ndaon, 

12,470, Fur.-reepine Apparatus for Gas Enaines, &c., 


12,471. Promorixa CrrcuLATION of Bioop, E. Bluck, 


mdon. 
12,472. Fire Extincrevrs, J. and J. Hall, London. 
12,473. Groovines of Woop Biocks for FLoors, A. E. 
H. Harrison, London. 

12,474, Nove ’Now-conpuctixe Fasric, G. H. Herd- 

man, London. 
12,475, Apparatus for Writina, J. Hickisson, London. 
12,476. VeLocrpepes, H. 8. Cooper, London. 

WATT. Printixc Presses for CoLour, T. D. Worrall, 

do 


n. 
12, ae evang pe for Freezing Apparatus, A. 
n. 
12 $70, ARMOURED | na, Sir E. J. Reed, K.C.B., 
ndon,. 
12,480. Topacco Poucues, J. G. Ingram, London. 
12,481. Artiriciat, Fuew for Heatine, &c., W. H. 
Nevill, London. 
ae Vapour Enoines and Generators, K. Bellew, 
mdon, 
12,483. Dismnrectant, J. Bennett, Goole. 
12,484. Comprnep Gas Motor Enorve and Raisine, 
&c., Apparatus, F, W. Crossley, London. 
12,485. PLastic Compounns, &c., H. Gerike, London. 
12,486. Propucinc Sopium and Porassium, 
Thowless, London. 
— VeLocirepes, W. Fisher and E. Redman, Lon- 


on. 
12,488, VenTiILaTiInoG, &c., J. McConnell, London. 


15th September, 1887. 
ee. Supports for Cookinc UTEnsiLs, J. Wilson, 


iw. 
— Apysuster for Waist Currs, F. R. Baker, Bir- 
m 


g by 

12,491. ap ene Action Lirt and Force Pumps, J. 

Lec! rock. 

12,492. Gemeneaa Ho vper, 8. 8. Robertson and W. R. 
Lester, G 


12,493, ay lll J. Record, a ge 

12) 494, VenweTIAN BLIND Firrines, W . Head, Bourne- 
mou est. 

12,495. KrtcHen TasBes, H. Greaves, Leeds. 

12; 496. Ovens for Cooxrine Rancoes, H. Greaves, Leeds. 

12,497. Opat Guiass PLaques, 8. G. Mason, Birming- 


12,498. Brace.ets and Banas, J. Adie and A. Love- 
kin, B — 
12, 408. a ‘ADDING, W. Jowett and W. Jubb, Man- 


12, 500, Taxartsc Cuay, E., F., and J. Winser, Man- 
¢€ 

12, oe ~The J. Bancroft and W. Wild, Man- 

12,502, Printino TextILe Fasrics, J. Birtwistle, Man- 


chester. 

12,503. Surcicat Truss, P. Kirwan, Dublin. 

12, 504, Fires, T. N. Muller, Saltburn-by-the-Sea. 
12'505. Mituine Cutters, C. Noble, London. 

12,506. Destroyinc VEGETABLE MatTrTeER, J., 

and E. Fitton, Bradford. 

ee Wasuine Macurnes, H. Colburn and J, Ogden, 
e' 

12,508. ie Stoves, E. Bowen, pe, dy 

12, —. Water Tuse Stream BolLers, Cc. 8. Knap, 


12, ane Boots, W. H. Stevens, Leiceste: 

12) 511, MaGNeTo Macuiygs, T. F. Walker and J. G. W. 
Fairbairn, London. 

12,512. — the Surrace of Biscurrs, A. Harvey, 


J. jun., 


12, Yea Reoavasme Rock under Water, G. Lawson, 


12,514, a Apparatos, F, R. Francis, London. 
12,515. Corn Recepracie and Ink RESERVOIR, 8. Malo- 
y-Valdivielso, London. 
12,516. InTreRRupPTER for Exectrric Circuits, I. E. 
Lecoul ultre, London. 
= DRAW-BAR Apparatus, G. and J. Gaskell, 
vi 


erpoo! 
12 worth DisPLayinc ADVERTISEMENTS, E. J. Barnes, 
12,519. Pacovcwns, £e., Heat, J. Orchard and H. Lane, 


London. 
12,520, Preservation of Foon, I. 3 Mitchell, Chicago. 
12'521. PHOTOGRAPHIC Fitas, J. Brown, Kingston-on- 


es. 
12,522. Dyeme Woot, &c., T. Skene and L. Devallée, 


mdon. 

12,523. Prorectinc Horsgs’ Fret, C. J. Carr, London. 

12,524. Cements, G. J. Snelus, W. Whamond, and T. 
Gibb, London. 

12,525. Cements, G. J. Snelus, W. Whamond, and T. 
Gibb, London. 

12,526. CEMENTS, G. J. Snelus, W. Whamond, and T. 
Gibb, London. 

12, (527. MeraLtic Bepsteaps, E. Peyton and T. Bourne, 


12,528. Seconpary Bartreries, I. A. Timmis, London. 

12,529. TorLer Furnirure, B. J. B. Mills.—(J. Peillon 
and L. G. Brossette, France.) 

12,530. BoTrLe-wasHING Macuines, A. M. McQuat, 

London. 

12,531. Lockina Apparatus for Rattway Pornt and 
Siena Levers, J, Saxby and J. 8S, Farmer, o 

12,582. Bottinc Macutnes for Fiour, &c., H. Cou- 
broug’ h.—(G. Summerton, United States. 

12,588. Suppiyine AERATED LiQuors, R. W. Starkey, 
London. 

12,534. PorTaBLE Buritpinos, W. M. Ducker, London. 

123535. StreTcHERs for RowINo Boats, C, T. Dennis 
and A. R. King, London. 

12,586, Keysoarp, 8. E. Hunt, “London. 

12,587. Prorecror for WarTer GavaEs of STEAM 





Renae G, F. Redfern.—(F. Schnitzlein, Luxrem 

urg. 

12,538. Tite-makinc Macuines, G. F. Redfern. — 
(M. Dugravo and A. R. Houot, France.) 

12,539, Exctupinc Draveut, &e., m the Borroms 
of ns, G. F. Redfern.—({C. Watiec, France.) 

mse: Sopium and Potassium, A. B. rare 


12,541. Looms for Weavina, E. Casper, London. 
12,542. ELEcTRICAL STORAGE Batrerigs, T. C. Lewis 


12,543. ‘os of Braces, J. Morton, Manchester. 
— Mouutipte Expansion Enoives, W. Allan, 


jon, 
% = a yoo of a, wn ake A 
Giass NEALING KILNS, . Brogan, J. 
i and J. Craig, London. ‘ : 
a Rounpasout WALTZING Macurne, A. A. Lippett, 


12,548, WHeets of VeLocipepes, &c., T. W. Feeley, 
London. 
12,549. CoLourinc Matters, H. H. Lake.—( Wirth and 
Co., Germany.) 
16th September, 1887. 


12,550. Automatic SIGNALLING Apparatus, G. Bell, 
Sutton Coldfield. 

12, = Buck.gs, T. Evans, Birmingham. 

12,55 . CoLLEcTING Fares in Venicies, H. R. Foley 

Son a * Fiones’E. Tilsto d W. H. Nix: 

12,55 553. SPINNING FIBRES, m an on, 
Manchester. 

12,554. Licutmsc ReceneraTive Gas Lamps, H. 
Fourness, Manchester. 

12,555. CINDER —s T. McGrah, Sheffield. 

12) 556. oe , STEAM ENGINES, A. MacLaine, 


12,557. as Pressure Recuiator, W. Hargreaves, 
Bradford 


= Brake Beams for RaILway Trucks, W. P. 
sana —(W. A. Pungs and F. G. Susemihl, 
Oni 


States.) 
12,559. Tricycies, &c., H. Edwards, agciiags 
12, 560. INCANDESCENT Gas Fires, A. Birming- 


12,561. Automatic Brakes, C. H. McKuen.—{W. Selfe, 
"New South Wales, 
. Fastenrnos for Packine Cases, 8. W. Suffield, 


x” FASTENING Boots, &c., W. B. Maxfield and G, 
ee urgess, Leicester. 
12, on UW ELOCIPEDES, M. Woodhead and P. Angois, 


12,565. Warp Dressinc Macutnes, A. B. Rowley and 
J. Fielding, Manchester, 
12,566. Porrery Kitns, C. G. Warne, Weston-super- 


are. 

12,567. Looms for Weav1ne, I. Gaunt and M. Stansfield, 
Bramley. 

12,568. Gearsfor Weavina, I. Gaunt and M. Stansfield, 
Bramley. 

12,569. OpeRaTING PaTrERN MecuanisM of Looms, M. 


ax. 
12, ~ Conwecrina Pires to Warter-ciosets, W. H. 
x. 


12. TI. Macutnes for CoLLectinc and SEPARATING 
ust, F. H. Gottlieb and E. A. Whitehead, 
Charlton. 
12,572. AIR-TIGHT Vatve, C. Pegg, T. Hunt, and 
Zz; jutlin, Chilvers Coton. 
12, sr. rea of PortaBLe Exaines, R, Maynard, 


12, 374. “Maxunorsve Force for the Proputsion of 
VenIcLes, G. Quick, London. 

12,575. Propuctios of ALuminium, &c., A. Feldmann, 
Lon 

12,576. Toot for Sprrat Turnisc, E. Cutlan, London. 

12577. Sirver Metat PoinTeD UNBREAKABLE EYED 

Lastic Gum CaTueter, C. A. Chapman, London. 
12,578. Lips for CULINARY Cramecta, R. Clayton, 


London. 
12,579. ConverTIBLE Care and Hoop, I. Simons, 
Londo: 


mn. 

12,580. CaaMBER CLosets, M. E. E. B, von Neergaard, 
London. 

12,581. Drawtne on Stone, J. L. Mills, London. 

12,582. VeLocipepes, D. G. Weston, London. 

12, "583, SLICING CucumBERS, &c., W. Marsh, London. 

12) 584. REGULATING the TENSION on SEWING MACHINES, 
mA Stott, London. 
2,585. MANUFACTURE of METALLIC Pipgs, &c., A. Wylie, 
"aan 

12,586. Lamps for VeLocipepEs, R. E. Phillips.—(4. H. 
On erman, United States ) 

12,587. Matcu-Box Hovper, R. Holbrook, London. 

12,588. VeLocipepes, H. Wilson, London. 

12, 589. Puncnine Macuines, C. Litchfield, London. 

12, "590. Suapine, &c., Metazs, H. Lane, London. 

12,591. Storine, &c., Motive Power, H. "Lane, London. 

12) 592, VAPORISATION of VOLATILE Liquip Hypro- 
CARBONS, . Hearson, London. 

12,593. Src PPERING Borrt.es, R. Winder, London. 

12, 504. ReouLatixa Suppiy of Gas, &., J. H. Hayes, 

mi 
12,595. Preparine Correg, W. H. Beck.—(B. 4. Dezx- 


mier, France.) 
12,596. fuaumne Waite, &c., Sugar, C. H. J. Franzen, 
London. 
12,597. TREATING Raw, &c., Sucar, C. H. J. Franzen, 
London, 


17th September, 1887. 


12,598. Movine the Vatves of Ports of Criinpers of 
Bream Enarnes, H. W. Pendred, Kilkenny. 

12,599. Lecarne, J. B. Wilkins, London. 

12, 600. Lamport Hive, J. E. L. Gilbert, S Wen tiaiieateie. 

12,601. Apparatus for MEASURING ANODES, T. Lepor- 
tier, Li verpool. 

12,602. Dyerne Woot, &c., C. T. and H. A. Clegg, and 
F. Manchester. 

12, ag wr gr ome ge the Doors of TuEaTrEs, &c., 


12,604. Couanatean ‘of CEE ———. in CARRIAGES, 
C. 8. Windover and Co., Hunti: 

12,605. Discovery and Remepy of Fauuss in Pnev- 
Matic TuBEs, F. B. Welch, Manchester. 

12,606. AUTOMATICALLY Suutrinc Orr the Vacuum 
and DELIvertNa the bear eo ng from PNEUMATIC 
Tues, F. B. Welch, Mancheste: 

12,607. a Seer CLocks, a N. G. Cobbe, Bir- 
minghai 

12,608, Faves Ercuine, M. M. Scott and T. Scott, jun., 
seein urgh, 

2,609. WaLkine Sticks, &c., for Reese the 
3 of Horses, &c., H. Bennett, 
12, soma VENTILATION of Hats, T W. Gorton, Tam- 


12,611. InpIA-RUBBER Cover for Botties, &c., G. A. 
Cubley and J. Preston, Sheffield. 

12,612. Revotvixc _Fiats for Carpinc ENGINEs, 

Forknall, Mcnchester. 
12, 613. AppLyinc the Brakes of Trains in Motion, 
mann, London. 

12, 614. CASEMENT WINDOWS and Doors, J. Hird and 
J. A. Ford, Glasgow. 

12,615. Extinction of Fires, D. B. Adams, Edin- 


burgh. 
— Incot Movutps, J, Thomas, Middlesbrough-on- 
12,617. Rrvetrine Macurne, W. H. Beck.—(B. Varlet, 
France 


12,618. a; Door a and PNEUMATIC 
Ecks, P. E, Ayton, Birming! 
12,619. Rapiators for HEatiNa "Sream and Hor 
Water, J. Jeffreys, London. 
12,620. SmautTaNEousLy Lockine RaILway CaRRIAGE 
Doors, 8. J. Rofe, ham. 
12,621. Comps iy BEARERS _ > Lace Macuines, J. 
e and J. Chamberlain, N 
42.622, Power Looms for Wasvina, B. “Thomson, 


Ww. 
12,623. Gas Apparatus for GRILLING, &c., D, Cowen, 
Glasgo’ 


iW. 
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12,624. Encravixe Grass, &c., L. A. Groth.—(C. 
Monchablon, France.) 

12,625. Artiriciat Freer, L. A. Groth.—{J. Rosenfelder, 
Germany.) 

12,626. DecomPOsIBLE sag of Pasrepoarp, L. Fink 
and L. , German 

12,627. Lerecratine the "Fuow of Liquins, G. F. 
Deacon, Liv 

12,628. SPINDLES and Caps for Spinxtno and Twistixc 
“Freres, 8. Littlewood, London. 

12,629. or for TRAMWAY , &e., J. Ald- 


12,630. Dare eeeaieei and Parer Wercut, J. John- 

son, on. 

12,631, Rerricrratinc Apparatus, O. Imray.—{La 
Compagnie Industrielle des Procédés Raoul Pictet, 


France.) 
12,632. Parst, J. C. Lyman.—(J. H. Lyman, United 
States. 


12,633. Arm Guns, L. Poilvache, London. 

12.634. Faciurtatine Reapine of Maps, H. H. Lake.— 
(P. R. Moréon and C. Durand, France.) 

12,635. Execrricrry METERs, W. Lowrie and C. J 
Hall, London. 

12,636. Dissrpatinc Exectrricrry for Prixtine Ma- 
curves, L. E. Bathrick, London. 

ya Meat Cutter, O .D. Woodruff, London. 

638. FLoornc for BRIDGE Work, A.W. Rammage, 


“Lae 

12,639. Bur_pnxe Composrre Boats, J. G. H. Hill and 
J. White, London. 

12,640. SELF-LoweRING Metatiic, &c, FrmePRooF 
Suvtrers for Toeatres, &c., F. Barnett, London. 

12,641. Kwrrrinc Macurnes, F. Mellor, were 

12,642. Maxine _— R. Squire, Lor 

a < Corser, A. M. Clark—(2. Virich- Vivien, fils, 


12,644. THEATRICAL PRosceNi1uM Curtains, F. Piercy, 
London. 

12,645. Carrytne Evectricat Batrertes, W. D. Sand- 
well, London. 

— i A. C. Barratt and T. H. Embleton, 


12,647. VeELociPeDEs, G. London. 

12,648. UTILisinc a to AcTuaTe Ma- 
CHINERY, J. 

12,649. SOLITAIRES, &e., H. Dalgety, London. 


19th September, 1887. 
12,650. KrxspERGARTEN Ties, W. Mills, Liversedge. 
12,651. a. Racquet Presses, A. Shaw and A. 


Nottingham. 
nee. "Repuapes Cuairs, C. J. Morley and R. Turnley, 


y- 
12,653. Lock-nuts, G. A. Goodwin and W. F. How, 
ag 
_— 'ASTENERS for Wixpows and Doors, H. Lomax, 
ax. 
12,655. Hotprsc Top Cross-Bars on CRUSHING Ma- 
curyss, J. Harper, jun., Aberdeen. 
eX SE.L¥F-cLaMPine Winpinc Heaps for Gun Si1cuts, 
C. F. Cooke, Bishophill. 
12,657. Workrye and Movu.pixe Doves, J. Beatty and 
8B Forbes, Belfast 
12,658. TUBE Scrapers, R. Howarth, Wolverhampton. 
12,059. Foornatts, W. Sykes, Horbury, near Wake- 


12,660. OpeRatinc Risinc and Fatiine Boxes of 
Looms, A. Sowden, Halifax. 

12,661. Mitumse Macuryes, J. Garvie, jun., London. 

12,662. Tenrermnc Macurnes, A. Shaw, Halifax. 

12,663. Cuars Case Stoppers, R. J. Rae, London. 

12,664. Twistinc Ropes, G. H. Holden, Manchester. 

12,665. Hotpive UMBRELLaS in Snops, J. E. Sheedon, 


12,666. Orcaxs, G. Fincham, London. 
12,667. CoLouRING MAaTTeRs, c. 8. “Bedford, Liver- 


12,668. Lrvean Measvrina Instruments, E. Lyall, 
London. 


12, i! Movntinc TRANSPARENT Parntinos, F. Gill, 
mdon. 
12,670. MecnanicaL Musica, Isstruments, J. M. 
Draper, London. 
—, Frre-Licuter, C. Lamb and A. 8. Cohen, 
Lon 


ion. 

12,672. Untrmsc a SHELL and a Souip Snot, W. T. 
“Cham , London. 

12,673. Toorn-BrusH, W. F. Shields, London. 

12, “x SopIvM-AMMONIUM-SULPHITE, W. L. Wise.—(@. 

M. Tauber, Saxony.) 

12, 675. Corsets, F. ite London 

12,676. a Morors, W. T. Goolden and 
L. B. A London. 

— preciosa J. Stevenson.—({C. Anderson, Den- 
marr. 

— Castors, E. Burling, London. 

12,679. SToraceE of O1s, T. H. Gittins, ptoaped, 

12, 680. Currixc Suarts, L. Liebrecht, Liverpool. 

12,681. SmaLLwaRE bg we J. Coackley, London. 

12/682. Lire Rart, G. Thorne, London. 

12,683. Sponcy Leap, F. M. A. uae hi, London. 

12,684, Bruuiarp TaBes, P. A. Staley, London. 

12,685. Furnaces, D. _— London. 

12,686, Pcir, J. Ellis, London. 

12,687. Presses, A. C. Nagel, R. H. Kaemp, and A. 
Linnenbriigge, London. 

—_ Crasp Stup for Suirts, E. G. Staniforth, Lon- 


ion. 
12,689. Serine for VeLocipepes, A. Burdess, London. 
— Pap or Mat for Counrer Uses, G. H. Smith, 


on. 
ae Wixpow Sasn Srrencer, L. G. Chinnery, 


mdon. 

12,692. CoLourtyc Matters, J. Imray.—{La Société 
Anonyme des Matitres Colorantes et produits Chimiques 
de 8&t. Denis, Alcide Francois Poirrier, and Zacharie 
Roussin, France 

12,693. ScuTcHixc, &c., Fiax, &c., J. McGrath and E. 
Manisty, London. 

12,694. Capiners, W. H. Pearse, London. 

12,695. Ciosixc Gates and Doors, C. Groombridge, 
an i 

Perrotevm Enarnes, G. A. List, V. List, and 
“ 1 Konakof, London. 








SELECTED AMERICAN PATENTS. 
(From the United States! Patent Office Oficial Gazette.) 


366,660. Evecrric Boor-BLackinc poe H. R. 
Gard ner, ay or ne April “> , 1886. 
Claim.—In a boot- g apparatus, a foot ng a 
chamber to receive an electro-motor, said motor, a 
rotating brush provided with a non-rotating handle, 


366.660 
a 








MTL ILM “iT 


and a flexible rotating shaft connecting said brush 
with said motor, substantially as described. 


366,714. Lusricator ror Steam Macninery, G. Z. 
Clark, Topeka, Kans.—Filed April 16th, 1887. 
Claim.—In a lubricator for steam hinery, the 


combination, with an oil-cup A, open at both ends and 
vided with screw-threaded stoppers, of the oil tube 
provided with a collar or enlarged lower end seated 





theo t upon the plug H, a nut with an opening 
ates conchae the toe firmly to its seat, the 
on oth F, to regulate the flow of oil into 

e tube D, ani the nut G, substantially as set forth. 


366,749. Larne Cuvck, L. E. Whiton, New London, 
Conn.—Filed November 17th, 1886. 

Claim.—{1) In a lathe chuck, the combination of a 
central core provided with a scroll and worm 
teeth and an outer case Sor cancying the jaws, “ge 
with two or more open to receive the key, so 

that the key may be applied to turn the case 
in ei direction with ref reference to the central core, 
substantially as described. (2) In a lathe chuck, the 


combination of a central core provided with worm 
teeth, an outer case having two or more 0 —_ to 
receive the key, and a key consisting screw- 





threaded shaft and handle for turning, all arranged to 
cause the case to turn in either direction with refer- 
ence to the central core 4 means of the key, substan- 
tially as described. (3) In combination, a core fitted 
to be fixed to a mandrel or lathe goed and en 
with the jaws of a chuck, said core having a series 
worm teeth around itself, and a case ing the 
jaws, adapted to turn freely on the core, formed to be 
grasped by the hand for rapid opening and closing and 
provided with openings whereby a key may be inserted 
to engage with the worm teeth on the core, all sub- 
stantially as described. 


366,818. Grirrinc ImpLemeEnt, A. B. Brown, Cleve- 
land, Ohio.—Filed March Lith, 1887. 
Claim.—The combination, with a duplex suspender 
device or double hook-supporter A, of clamping 
fingers C, formed or provided with means for the 


See8's 





attachment thereto of -S voce | rope or pe and | th 
arranged to co-operate wi upper portions of the 
hooks A to confine the beam or girder being lifted 
laterally, all substantially as hereinbefore set forth. 


894. Steam Enorne, E. S. Smith, Buffalo, N. Y.— 
Filed January 12th, 1887. 

Claim.—In an engine, the combination, with a 
casing having the ny of a spherical segment, of a 
similarly-shaped m filling said case and 
leaving a space for the actuating fluid between the 


face of the m and the head of the case, a shaft 
arranged in SES De onts = Dace ses 5 eae 
pin connecting said shaft with the piston in the 


axis of the latter, as as set forth. The 
pe ype with’ the wing the form of a 
ent, of a s similarly shaped piston B, 
Zon ob! iquely in said case, a chest C, ed 
at the convex end of the case a a shaft D, dise 
and hollow wrist pin d!, arranged in said chest, a 





valve E, arranged in said piston and se cnmnerting with 
the hollow wrist pin, and a hollow kn’ ured 
to the case and communicating wi 
stantial as set forth. The combination, 
case ving the form of a spherical segmen: of a 
similarly shaped piston B, arranged obliquely in said 
case an in its face with a spherical cavi 
é, and a spherical yi 5 I, entering the cavity e, 
ae ee ie combination, 
, sul as com! 
piston B, SS emiiaelt taal an eo-aee- 
— with a spherical Nee é, i: a valve foorwal 
with, of ey ian vided with a 
ed on the 
case around sid nck, a am a id Passage Ji, connect- 
ing with said ad bstantially as set forth. 





Nae ae me the sphers erical case A and the 
shaped’ Piston B, of movable abutments G, 
ota rical king strips }} bearing agains 


pac 
site sides of the abutment, substantially as set torke. 


870. Stream Enoine Vatve, A. J. Peirce, Madison, 
Wis.—Filed October 14th, 1886. 
Claim.—The combination, with a steam chest, a 
— provided with suitable ports leading from the 
joo and an — valve, of a yes wre rag 
ves for “y cylinder ani ving fric- 
= tion calls joucaatie d to its hi a valve stem having 
tion thereot in ided with of vetabogat —— 
which are provided with cam slots to 
Sctotion rollers, and means for actuating any hn 





substantially a as and for the purpose vm J forth. The 





, with a steam chest, a cylinder provided 





with ports leading from the chest, a suitable valve for 
the cylinder ports, having one end of its stem provided 
with a box, an exhaust valve operatively connected 
} ee a pitman, a crank arm having one extremity 

mere) eee with a recess and its other extremity 
pivott to said pitman, and a pintle loosely fitted in 


56,870) 
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said recessed extremit; 


of the crank arm and having 
a round head socke' in the box at the end of the 
ive stem, substantially as and for the purpose set 


366,905. Reverstixc Gear ror Enoines, E. H. 
Whitney, Providence, R.J.—Filed March 22nd, 1887. 
Claim.—{1) The excentric formed with the hub h, 
formed with shoulders dd! to engage a stop pin on 
the shaft A, in combination with an operating wheel R, 
upon the hub of the excentric having a 
imited independent ro’ motion thereon, substan- 
ly as bed. (2)  excentric E, easing a 
limited independent motion upon the shaft —" com- 
bination with the hand wheel R, con: to the 





excentric and having a slight rotary motion _inde- 
pendent of the excentric, 

(3) The excentric E, having a limited in independen 
motion upon the shaft A, and a hand wheel R, oer 
a rotary motion independent of the excentric, com- 





the shaft A, vided with a si 
pin P, and the wheel R, placed upon th the hub of preg 
excentrie and formed with t shoulders ii! and 


cams s sl, in at peer with tae catches a al 
and the ¢, arranged to operate substantially as 
Se a 


366,914. Core Breaker For ANNULAR Rock Drits, 
re Ball, Claremont, N.H.—Filed November 13th, 


chim (1) A core breaking tool the breaking wedges 
whereof are y menage kept away from contact 
with the core d of ing by means 
of a temporary core ro but are t into 
peeoling contact therewith by the core itself when 
rod is pulled up, substantially as described. 
San book, ton Ingen wolos U and tee oak. 
e breal we \- 
driver around which the wedges are free to revolve, 
and which is adapted to grasp the core, substantially 
purpose 


tch, 


as and for described. (3) In combination 
with a = any me an intermediate shell A, a wedge- 
driver, w free to act around the same, a jacket or 


frame ake ded drill 


with grooves, and an annular 





head, also provided with grooves, substantially as and 
for the purposes bed. (4) In combination with 
an anni drill head and shell, a wedge-driver carry- 
ing wedges free to revolve around the same and a tem- 
porary core C, substantially as and for the pu 
described. () In combination with a core an 
annular drill head and an intermediate shell, a wedge- 
driver, wedges free to revolve around ver, a 
jacket’ or frame within which the wedge-driver works, 
and a spring latch I, substantially as and for the pur- 


described. (6 The ian with an annular 
driil head and shell and a core-lifting device provided 
with spring c for holding the core, of a temporary 
core, substantially as and for the purposes set forth. 


887.0 062. Sanp Pipe ror Locomotives, 2 A, Reagan, 
Altoona, Pa.—Filed January 26th, 188 
Claim.—(1) In combination with the sand pt 
locomotive, a bell-mouth secured thereto an beta 
its edges curved or grooved, as specified, so as to deflect 
the water flowing on to it toward its bottom t. 
(2) In combination with the sand pipe of a locomotive, 
a -mouth secured thereto and projecting over but 
not coming in contact with the mouth of the sand 








pe, “combination with the sand pipe of loonot 

B In combination with the sand pi: locomoti' 
a bell-mouth secured thereto, tal 
shield extending in front of the bell- mouth as Lady we 4 
fied, to prevent water from s; the sand 
pipe. (4) In combination with the sand aos ofa net 
motive, a bell-mouth secured thereto, projecting ov: 

but not touching the mouth of the sand pipe, ond 
having its edges curved or grooved to form a gutter 
and direct the water to the lowest edge, substantially 
as and for the purpose specified. 





366,951. Gun-carriace, H. Gruson, Buckau, near 
Magdeburg, Prussia, Germany.— Filed January 10th, 


1887, 
Clain.—(1) The combination, with un armour ring, 
of the gun and situated within said ring, a 
central column by said carriage is supported 
and about the eae of which it may be rotated, a lever 
upon one end of which said column rests, and a 
counter-balance Sg the - end of said a, 
the fulerum of the le gs 
depressing its weighted end 
will be clevated above the armour 
it said muzzle will be lowered with My poty ring, pad 
stantially as set forth. (2) The combination, with a 
revoluble anda gun movable tive 
epee, ee a counter-balance for cuties the gun, 
by the revoluble 
soe aud distributed equally on all sides of the centre 
of motion thereof, so as to avoid lateral 
pepe substantially as set forth, (8) The combination 
of the , the vertical pivot about which it is 
revoluble, the hollow column suj said pivot 
and having the vertical slots in 
aay to the carri the pulley 


movable verticall; pes we; t 
supported by the carriage, chain - cable passi; 
over said pulley, having suitable connection at md 
end with the gun and extending ry 'the other down 
into the hollow supporting column, the crosshead con- 

















nected to the cable and projecting through the slots in 
the column, and the — sustained by the cross- 
head, substantially as for the Le go set forth. 
(4) The combination, with a revoluble gun- — 
and a gun movable vertically relative to said 

of a counter-balance for sustaining the weight of t! e 





gun, said counter-balance itself sustained by the 
revoluble carriage, and suitat 

the gun and counter-balance ng throngs the axis 
of motion of the vthally as set forth. 


(5) The KS Fag Wy 


movable vertically relative thereto, of a rack bar con- 
nected at one end to the gun, a counter-balance having 
connection with the other end of said rack bar, a 
a engaging with said rack bar, and a hand wheel 
or turning said pinion, substantially as and for the 
purpose set forth. (6) The combination, with a gun 
pivotted forward of its trunnions, of a gun , the 
rack bar L having connection at one end with the 
= the pinion P nae =e shaft ——- - the 


a gun- nme bem and a gun 


n-carriage and er teeth of said rack bar, 
fhe hand wheel 0, to the sheft of the pinion; 
the roller R bearing st the said rack bar on the 
side opposite the pinion on the counter-balance 
having see to with the other end of the rack bar 
for = the weight of the gun, substantially as 
set 


367,153. Susmarimve Gun anp Port THEREFOR, £. 
Hy. Marsh, Cedar Vale, Kana,—Filed July 29th, 1886. 


Claim.—(Q1) "The combination, with a gun, of a gun 
port, a sli gate een the inner and 
outer rd and a pivotted gate 


lose the sie tenal end of said port, subs' 
tially as father nb (2) The combination, with a sub- 


{367,153} - 


> 





marine gun constructed substantially as described, 
and provided with a cylindrical portion at the muzzle 
thereof, and a flange for Manltins. its outward move- 
ment through the port, of a ing gate po collar 
cl, against which the packing adjacent to the flange 
will abut, substantially as shown, and for the purpose 
set forth, 
367,164. InsuLator, H. K. Ruger, Bay St. Louis, Miss. 
Filed April 13th, 1887. 

Claim.—An insulator for electric wires, formed wit 
a U-shaped slot C, bemipe | curved or rounding 
and lower surfaces and terminating in vertical lots F 




















the bottoms of the slots F being curved or inclined 
downward and inward to the bottom D of the slot C 
and said bottom D being inclined downward and out 
ward, substantially as shown and described. 
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PRESTON DOCK AND THE RIVER RIBBLE. 


Preston is a borough town and poss in the county of 
Lancaster, situated on the river Ribble, about seventeen 
miles from the sea. The navigation of the port at present 
is confined to coasting vessels drawing about 14ft. of 
water. The amount of shipping entering the port is 
under 30,000 tons a year. 1e Ribble rises in the West 
Riding of Yorkshire, at the east foot of Whernside, 
and arrives at Preston after a course of fifty-seven miles. 
With its tributaries it drains about 800 square miles 
of land, a great part of which is moorland. The annual 
rainfall over this district averages about 37in. Below 
Preston the channel of the river opens out into a broad 
sandy estuary, four to five miles in width, the whole of 
which is covered at high water of spring tides, and the 
greater part of which is dry at low water. The course of 
the river after it leaves the trained portion is along the 
northern shore of this estuary to Lytham, whence the 
main navigable channel called “TheGut” bends in a 
south-westerly direction between the Salt-house and the 
Horse-shoe banks to the IrishSea. The width of the estuary 
between the twoforelandson the coast, Stanner Point on the 
north, and Southport on the south, is five miles. The 
sands extend four miles seaward beyond this line, 
and are uncovered at low water. The depth at low 
water spring tides on the bar, or portion of the navig- 
able channel with deep water, is 4ft. Beyond 
this the depth seawards rapidly increases from 20ft. 
immediately beyond till at the Nelson buoy—which is two 
miles beyond the bar, and the first buoy belonging to the 
Ribble Navigation—the depth is six fathoms. The depth 
above the bar along the Gut channel, which is hoo a 
tortuous and narrow, being shown on the Admiralty chart 
as less than a quarter of a mile wide, varies from 4ft. to 
24ft. This channel is buoyed out with eight buoys, which 
are shifted as the channel varies. There are three other 
channels between Lytham and the sea, called respectivel 
the South channel, the Penfold, and the North channe 
These are all more or less navigable, but the Gut is the 
main sea fairway. From Lytham a shallow channel runs 
near the shore for about a mile to “the dock,” where 
ships can lie at anchor. Thence it winds towards the 
Wage through the sands. This channel is continually 
shifting its course, owing to gales and freshets. From 
this point the river has been trained by rubble stone 
training walls, put in about thirty-four years ago, 
which continue for seven miles up to Preston. These 
walls rise 7ft. above low water, and are 300ft. apart at 
the top. Spring tides rise 24ft. at the bar, and neaps 
17ft., and at Preston the rise is 10ft. and 4ft. Gin. The 
project of constructing a dock at Preston has been agi- 
tated for some years, and had been strongly advocated by 
Mr. Garlick, M.I.C.E., who was the engineer to the Navi- 
gation Commissioners. It was considered that by pro- 
viding deep-water accommodation to the town its trade 
and prospects would be very greatly increased, owing to 
the large manufactories by which it is surrounded, the 
immense population in the immediate neighbourhood, and 
the nearness of the Wigan coal fields. 

In 1883, Mr. Garlick being then mayor of the borough, 
having temporarily resigned his appointment under the 
ay cp in favour of his inde, B. Sykes, M.L.C.E., 
an Act of Parliament was obtained by the Corporation for 
the construction of a dock at Preston, thirty acres in 
extent, for the diversion of the Ribble through Preston, 
for extending the training walls of the river, and dredging 
out the channel. Sir John Coode was engineer-in-chief 
for the line when in Parliament, Mr. Sykes being asso- 
ciated with him. The Bill was opposed, the opposition 
being based not so much on the engineering details or 
estimates as on grounds of general policy. The Parliamen- 
tary estimate of the works was £557,781. The amount 
borrowed was to be repaid within sixty years, and interest 
during construction was allowed to be added to the capital. 

After the Act was obtained, Sir John Coode ceased to 
act as engineer, and Mr. Garlick resumed his duties and 
took charge of the works. He continued to do so until 
his health broke down, a short time since, when he 
resigned, and his partner, Mr. Sykes, became the respon- 
sible engineer, and is now in sole charge. Before the 
commencement of the works it was determined by the 
Corporation to increase the size of the dock from thirty to 
forty acres, to increase the depth of water on the cill from 
26ft. to 29ft., involving the deepening of the diversion 
and the depth of the dredging in the river; also to 
construct a half-tide basin of 4} acres in extent, a quay 
wall in the river for coasting vessels, a gridiron for the 
repair of ships, and other works, These alterations have 
added considerably to the cost. The land also has cost nearly 
£43,000 more than was allowed for in the estimates. 

The borrowing powers obtained under the Act of 1883 
have already been exceeded, and it is proposed to go to 
Parliament again next session for powers to raise a 
further sum of £510,000. The original and proposed 
estimates stand as follows :— 

Parliamentary Present esti- 





estimate. mated cost. 

£ £ 
Dock, dock entrance, berths, &c.... 250,104 320,105 
esse ch. Acs. ack ste = 33,445 
Roads, lighting, &c. 6,855 ... 6,550 
a 9,000 ... 20,300 
Machinery... 24,000 ... 60,500 
Timber pond --  .. 11,700 
MS oi. ci ake: nail Snail ond _ 82,400 
Houses for staff, stores, &c. &c. ... — 16,550 
A ee — 36,500 

Gridiron... ... _ 9, 
River diversion... pace be Re 122,100 
RI is hes sie 8h «ty i on)! 405215566) ame | 59,491 
PU oaach hoe? sony: Seip hices saves 5 232,500 
Training walls... ... 28,180 ... 49,000 
Lighting and buoys... — aaa 3,450 
Contingencies ... ... ... 49,213 71,607 
Purchase of undertaking — 72,862 
CO ORM sig iicciaas ass — 9,567, 
Interest on capital to date 2,678 
£557,781 £1,171,105 


The present borrowing powers are £662,244, leaving the 





amount now required £508,861. The actual expenditure 
and liabilities on contracts incurred up to the present 
time are £723,628. 

As regards the construction of the dock, there is no 
engineering difficulty. The subject on which opinions 
seem to differ is with regard to the possibility of gaining 
access to the dock from the sea by ships of large tonnage, 
owing to the difficulty of constructing and maintaining a 
channel through the sands in the estuary. It was given 
in evidence before the Parliamentary Committee by Sir 
John Coode and the other engineering and nautical wit- 
nesses that when the training works and dredging were 
completed there would be 30ft. at high water spring tides 
from the dock to the sea, The Admiralty sailing direc- 
tions and chart give the rise of tide as 24ft. spring tides 
and 17ft. neaps. With 4ft. on the bar and in the channel 
up to the end of the proposed dredging, this would give 
28ft. at spring tides and 21ft. at neaps. The difference of 
2ft. arises probably from the varying depth on the bar. 
To obtain this depth the works now being carried out in the 
Ribble estuary consist of a continuation of the training walls 
to about a mile below Lytham pier, or, say, 12 miles from 
the dock entrance. At this point the bed of the navigable 
channel, although nearly dry at low water, is sufficiently 
deep to give the 28ft. or 30ft. at high water, and it is 
expected that when the dredging and training works are 
completed this channel will be considerably improved by 
the increased scour of the tidal water being sent more 
directly into it. The question was raised in Committee 
as to whether it would not be necessary to extend 
the training works further out; but the engineers who 
were examined were of opinion that it would not. 
Between the training walls, which are 300ft. apart, the 
bed of the channel is to be deepened by dredging, so as to 
give the full depth of 30ft. up to the dock. The borings 
show that the substratum of the channel, below a bed of 
sand, consists of boulder clay, gravel, and stones, in ridges 
or hummocks of an exceedingly hard character, which not 
only are not amenable to any scouring action of the 
current, but hold up in the basins formed between the 
hummocks large quantities of sand. The channel near 
Lytham will require to be lowered from 10ft. to 12ft., 
the depth increasing up to the dock, where 20ft. will have 
to be removed to give the full depth of 30ft. at high 
water. The quantity of material to be removed, 
either by scour or dredging, is estimated at eight 
million cubic yards. About haif of this is sand, and it is 
expected that the greater part of the sand will scour out 
as the channel is deepened. It is stated that already 
the effect of the training walls and dredging has been to 
remove from the bed of the new river channel over half a 
nillion cubic yards of sand. 

As a matter of comparison, it may be stated that in 
the improvement works which have been carried out in 
the river Tees, which passes through a sandy estuary of 
somewhat similar character to that of the Ribble, the 
quantity of material dredged out of the twelve miles of 
trained channel was 18,557,820 tons. The cost of this has 
been, for plant, £138,036; for dredging, £249,500; 
together, £357,536. The cost of dredging clay and hard 
material at first was 10}d. per ton; the mean cost of the 
whole dredging, 5}d. per cubic yard, including deprecia- 
tion. In place of two or three tortuous channels from 
Middlesbrough to the sea, there is now only one, with 
sufticient depth of water for ships of large tonnage to get 
up the river. The depth on the bar has increased from 
3$ft. to 18ft. by scour only. 

Training walls have been carried out in the Ribble from 
Preston downwards for a distance of about seven miles. 
These walls are now being extended about five milesfurther 
by depositing the rubble sandstone obtained from the exca- 
vation of the dock to a height of 7ft. above low water. 
The width of the channel is to be 200ft. at the bottom. 
The stone is simply thrown in its place from barges and 
allowed to take its own position, the river face assuming 
an inclination of 14 to 1, the deposit of this stone 
forming part of Mr. Walker’s contract. The south train- 
ing wall has already been carried for a considerable dis- 
tance, and 134,000 cubic yards of stone have been placed 
in situ. The low-water channel has become fixed for 
some distance below the Wage in its proper course. Two 
dredgers are at work on the clay where it has been 
exposed by the scour effected by the training walls, and 
a million cubic yards have been dredged and placed at 
the back of the stone of the walls. The dredging work 
is, however, much behind, and if the approach to the 
dock is to be ready by the time the dock is completed, 
the dredging will have to be pushed forward much more 
rapidly. For this purpose Mr. Sykes has asked the Cor- 
poration, who are doing the dredging themselves, to pro- 
vide two additional dredgers. The providing of these 
dredgers, and the other plant required, can only be done 
by obtaining further borrowing powers. 

The two dredgers now at work were supplied by Messrs. 
Fleming and Fergusson, of Paisley. The engines are of 
100 nominal horse-power, and are each capable of raising 
about 300 tons of hard boulder clay per hour. Twelve 
iron hopper barges and two tugs are occupied in removing 
the material. e electric light has been used for night- 
work. These dredgers can work from five to six hours 
each tide, and a day’s work is about 2400 tons each. The 
cost of dredging amounts to about 2}d. a-yard, and 
including removal, 6d.; with interest and depreciation of 
plant the total cost is estimated at 9d. per cubic yard. 
The quantities of the several kinds of material to be 
dredged are put down in Mr. Sykes’ last report to the 
Corporation as follows, the prices given including cost 
of all plant, no credit being allowed for the same at the 
completion of the work :— 


s. d. £ 

20,000 cubic yards red rock, at... ... 7 6 ... 7,500 

568,100 pe gravel and clay, at 1 ... 30,772 
stones sate fee °c : 

1,301,500 pe upper stratum of \ 1 0 65,075 
BGs Spigot? i : 

3,611,600 £232,497 

The cost of the dredging plant is as follows:—Two 





dredgers, £37,400; twelve hopper barges, £36,500; two 
steam tugs, £9780; and the amount expended in wages, 
coals, &c., up to the present time, £6138. The reliance 
of the engineers as to the maintenance of the channel is 
based on the supposition that after it has been once fixed 
and dredged the tidal currents and the drainage water 
from the Ribble watershed will be sufficient to keep it 
scoured out and free from sand. The quantity of tidal 
water at springs passing up and down the new channel 
when completed is put by Mr. Sykes at 700 million cubic 
feet. The channel at present is continually shifting its 
course over an area of from one to two pa” A its course 
being altered by gales of wind or the prevalence of heav 
freshets. By fixing the course of the tidal and fres 
water in one channel the harm arising from this continual 
shifting will be obviated, and the full force of the scour 
concentrated in maintaining the channel. 

The works for the dock and river diversion were com- 
menced in 1884, and are to be completed by October, 1889. 
The motive for diverting the river at Preston was to place 
the channel of the river on the south side of the dock, 
and to leave the quays on the town side. The new cut 
is 300ft. wide at the water level, with slopes of 24 to 1 
pitched with stone. This part is completed with the 
exception of the earth left in at the two ends to dam the 
new cut off from the old river channel. The contract for 
the river diversion, dock and training walls was let to 
Mr. T. A. Walker, and is now being carried out by him 
under the direction of his agent, Mr. Knott. The con- 
tract amount for the several works is as follows :—River 
diversion, £77,000; entrance, channel staging, dams, &c., 
£34,934; dock, tidal basin, lock, &c., £302,176; train- 
ing walls in river, £25,249; making the total amount of 
Mr. Walker’s contract £439,359. 

The dock is 3020ft. long, 600ft. wide, and 40ft. from the 
coping to the bottom. The lock is 550ft. long by 66ft. 
wide. It has three pairs of gates, being divided intc two 
lengths of 325ft. and 225ft. The depth of water on the 
cill at high-water spring tides will be 29ft. The level of 
the dock coping is 9ft. above this, and the dock bottom 
slopes 2ft. from the sides to the centre. The half-tide basin 
has an area of 43 acres, and is protected by a pair of gates 
of similar width but stronger and higher than those in 
the lock. Outside the dock, and parallel with it, is a long 
quay wall at the side of the new river, where ships of 
small tonnage can lie and discharge. The channel has 
been made curved with the concave side next the dock, so 
as to keep the deep-water channel always on that side. 
Provision has been made for graving docks, but the work 
for these has not yet been let. 

The material excavated from the dock consisted of 
13ft. of alluvial soil, 10ft. of gravel, and below this 12ft. 
of red sandstone, making 35ft.; the quays being raised 
with the excavated material the other 5ft. The gravel is 
used for the concrete, and the sandstone for the rubble 
training walls in the river. The bottom of the dock is 
formed in the red sandstone, which is considered to be 
sufficiently water-bearing to hold the water without leak- 
age. The walls are of concrete, but as the lower portion 
of the dock is in the rock, the concrete does not commence 
till 12ft. from the bottom. The walls are 17ft. 6in. wide 
at the bottom and 10ft. at the top. The concrete is 
of gravel and Portland cement in the proportion of 
9 to 1, rubble blocks of sandstone from the exca- 
vations being mixed with the concrete in the 
proportion of about one-third of the whole mass, A face 
of concrete 12in. thick is carried up with the body of 
the walls in the proportion of 4 to 1. The concrete is 
sound, and has a very fair face, the panels being dressed 
with a mixture of soft soap and oil to prevent the con- 
crete adhering to them. The concrete is all mixed by 
hand, Mr. Garlick objecting to the use of mixing 
machines. The coping is granite, and the steps of sand- 
stone. The lock walls are of concrete, except where the 
gates come, when they are faced with sandstone from 
the Longridge Quarries. This, a stone from the 
Yoredale measures, is of a finer and more regular 
grain than the millstone grit. The cills and hollow 
quoins are of granite. The stonework is very well 
finished, and has an exceedingly workmanlike and 
pleasing appearance. The bottom of the lock has a bed 
of concrete over the sandstone 2ft. in thickness. The 
gates are to be entirely of greenheart, 2ft. 10in. thick in 
the centre, diminishing to 1ft. 9in. at the heel post, which 
is held in its place by anchor straps at the top, and at the 
bottom works on a ball Qin. in diameter, revolving in a 
cast iron socket lined with gun-metal. Half an inch play 
has been left between this ball and the socket. The 
roller path is of steel. The work in the dock is very for- 
ward; nearly the whole of the wall on one side is up and 
ready for the coping, and across the other side and end 
nearly all the foundation is in, and in places the wall 
carried up some height. The outer basin is practically 
cobain and the gates ready for fixing. The lock is 
about half finished. Out of a total quantity of 5,000,000 
cubic yards of excavation there yet remain about 1,000,000 
cubic yards in the dock to do, which have been kept back 
till the river is diverted, when it will be used to fill up 
the old channel. 








JUNIOR ENGINEERING Socrety.—On the 16th inst. a party of 
members and friends of this Society paid a visit to the Beckton 
Gasworks. They were received and conducted round by Mr. Beale, 
who showed them all of the many interesting apparatus and 
appliances contained in the process of gas manufacture. This 
excursion formed the last of the season, and the meetings of the 
seventh session are to be inaugurated with the delivery of a 
Presidential address by Mr. Wm. Anderson, M. Inst. C.E. 

GLass MANUFACTURE IN NoRWAY AND SWEDEN.—The manufac- 
ture of bottles has, according to the Sprechsaal, made considerable 
progress of late years in the above countries. The article made is 
said to be good and clear, and to be making an active competition 
in England against home-made goods; the lower price of labour and 
other advantages bringing the Scandinavian article at about half 
the price of the English product. Fuel is cheap, many of the 
Swedish glass manufacturers being, at the same time, wood dealers, 
and the refuse from the saw-mills being available for the glass- 
making. The cost of living in Sweden is said to be lower than in 
any other country, and the condition of the workpeople is considered 
to be good, —-Jourual of the Society of Arts, 
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RAILWAY MISMANAGEMENT IN NEW SOUTH 
WALES. 


In dealing with the important points involved in the 
recent accident on the Hawkesbury Railway, near Sydney 
—briefly referred to in our issue of the 9th inst.—we 
purpose in the first place to review the primary facts 
connected with the accident, and the causes which led to 
it; in the course of which the laxity and mismanagement 
in the railway department will be made evident. We 
shall then direct attention to the injustice to individuals 
characteristic of the existing state of things, which this 
case forcibly exemplifies. 

On Jubilee day, which was kept as a public holiday in 
the colony, and on which a more than usual demand for 
special trains was made on the railway department, a 
train of excursionists numbering nearly 400 was 
despatched from Sydney to the terminus at Peat’s Ferry, 
on the Hawkesbury Railway—which had only shortly 
before been opened for traffic. This line rises by a number 
of steep inclines to the summit, whence it descends by 
gradients of 1 in 55 and 1 in 50, and finally by one of 
1 in 40, for nearly six miles to the terminus. The engine 
provided by the locomotive department for the train in 
question, although too light for the load put upon it, as 
events showed, was one of a type in every-day use for 
the passenger trains running on the main lines of the 
colony, where there are frequent inclines of 1 in 40; and, at 
certain parts, in ascending the mountain ranges, gradients 
of 1 in 33 and 1 in 30 for many miles. It appears from 
the evidence given at the coroner’s inquest, and published 
in the Sydney papers, that the train as first made up con- 
sisted of seven carriages; but at the last moment, and 
after the engine had been attached, two additional 
carriages were added. . It should be. mentioned that 
the vehicles of which the train was com were fitted, 
in a more or less complete manner, with an automatic 
air-brake; the system in use in the colony being the 
Westinghouse. Four of the carriages had through 
air-pipes, but had no brake blocks, nor brake apparatus 
of any kind; while another carriage, although fitted 
with blocks, had—as it proved—its brake apparatus 
defective, and consequently its cylinder and brake blocks 
had been shut off from action. This was one of the two 
vehicles: put on the train at the last moment, after the 
engine had been attached and the brake apparatus then 
on the train tested, prior to starting on the journey. 
Further, no brake van was put on the train, “because,” 
as the station master who despatched it said, “there was 
not one available,” although the same witness admitted 
that “there was always a brake van attached to the 
Western trains under the control of the Westinghouse 
brake, fitted with the necessary appliances for the use of 
the guard in applying the brake.” Two, and two only, of 
the carriages were fitted with hand brakes acting in con- 
junction with the air brake, one of which was put at the 
rear of the train as a substitute for a brake van, although 
it was unprovided with the usual air-pressure gauge and 
brake valve for the information and use of the guard. 
Moreover, there was only one guard sent with the train, 
and even he, it may be here noted, had never been over 
the line before, and was, as it turned out, wholly un- 
acquainted with the position, steepness, and length of the 
gradients. The engine was fitted with a hand brake 
acting on its four coupled wheels, and with the usual air 
pump, reservoir, valves, &c., for operating the air brakes 
on the carriages, as well as that with which the tender 
was provided. The tender had also a hand brake work- 
ing in conjunction with the air brake. 

In this condition as regards brake arrangements, and 
with the guard, at this stage of the journey, in the last 
vehicle, the train started on its way a few minutes late. 
Owing to its being, as we have stated, in excess of the 
power of the engine, it lost much time, and ultimately, 
shortly after leaving a wayside station called Ryde, came 
to a stand when ascending an incline of 1 in 40. At 
Ryde some passengers had been taken on,amongst whom, it 
should be mentioned, as he played an important part in 
subsequent events, was one named Mr. Rennie. This 
gentleman, who was engineer and overseer to the con- 
tractors, rode on the engine, an act which, unfortunately, 
cost him his life. On the train coming to a standstill it 
was backed to Ryde, and after making several attempts 
by racing at the bank to surmount it, it succeeded, and 
ultimately reached a station called Beecroft, which it 
passed, but soon afterwards again came to a stand in a 
cutting, where the driver informed the guard that he 
could not “lift” the train any further. Here, as we are 
told, “one of the three on the engine suggested that the 
train should be parted.” This the guard proceeded to do, 
and after putting, at the suggestion of Mr. Rennie, “a 
pole through the wheels of the last two vehicles,” he—the 
guard—divided the train, cutting the first seven carriages 
from the other two, and forwarded them to. Hornsby, a 
station near the summit of the line, “in charge of Mr. 
Rennie,” as he says, he himself remaining behind with 
the two carriages. Some doubts exist as to whether Mr. 
Rennie went in charge of the train. The evidence rather 
points to the fact that, although he consented to go, he 
really remained with the cut-off carriages, and that the 
train proceeded on its way without anyone in charge. 
That Mr. Rennie was selected and used as an unofficial 
guard is, however, the official guard’s version of the story. 
On their arrival at Hornsby, the seven carriages were 
detached, sprags in the wheels being again used, and the 
engine returned and took up the remaining carriages to 
Hornsby, where they arrived three hours and sixteen 
minutes after leaving Sydney, a distance of twenty-one 
miles. These carriages were then backed and put on to 
the former head of the train, leaving the four carriages 
which were without brakes of any kind at the rear. The 
guard coupled up the two newly arrived carriages 
to the other seven in the presence of the “ officer 
in charge” of the station, who then—after him- 
self making a very cursory examination of the train, 
because, as he said, he “had very little time to examine 
the carriages on that day, as he had other things to 





attend to,” and without ascertaining whether the guard 
had examined -the train—gave the order, “ All right; get 
away.” The guard thereupon, without trying the brakes, 
as required by rule 368, “ because he was anxious to get 
on the journey owing to the pee | and the conduct of the 
arene ae gave the signal to the driver, and the train, 
with Mr. Rennie once more on the engine, started again 
on its journey. The guard was then in the fifth carriage 
from the engine, one of the two carriages with hand 
brakes, and in front of the four before-mentioned carriages 
which were without brakes of any kind. Soon after 
leaving Hornsby, the train again stuck on an incline of 
lin 40. The guard then got down and went towards 
the engine, when he noticed that the wheels of one of the 
carriages between him and the first carriage on the train 
—although as to which he‘ is not positive—were skid- 
ding by the action of an air brake. He released the air 
“by a tap at the side,” and as the train then started, he 
jumped on the second carriage from the engine, which 

pened to be one with a hand brake, but from which, 
as he confesses to the jury, he could not see anything that 
occurred in the rear. From this point there was no 
further stoppage, and all went well until the train, after 
reaching the summit, through a tunnel—No. 1— 
between which and a subsequent one—No. 2—on a de- 
scending gradient, the guard noticed the s of the 
train increasing. He then applied the hand brake, and 
the driver soon after began to sound the whistle—a long 
continuous whistle—during which time the speed in- 
creased. The guard then “hung on to the hand brake 
with all his might.” It appeared to him to have some 
effect at first, but the speed soon became greater, until 
at length the carriage gained a speed of forty or fifty 
miles an hour, and ultimately turned over, on coming 
into collision with some vehicles in a siding at the foot of 
the incline at Peat’s Ferry. 

In the meantime, the driver—as given in evidence by 
the fireman—had, on reaching the top of the incline from 
Hornsby, and commencing the descent to the ferry ata 
speed of about twelve miles an hour, shut off steam. 
Before entering No. 1 tunnel he, with 90 1b. of air- 
pressure in the reservoir, had applied the air-brake to the 
wheels of the tender, and—so far as he was able to do so, 
in the condition of the brake-fittings, as subsequently 
revealed—to the vehicles in the train, while the fireman 
had applied the hand-brake on the engine. This seemed 
to hold the speed of the train in check for a time, the line 
there being curved. But as, on coming out of No. 2 
tunnel on the straight and on the sleeper incline, the 
speed increased, the driver, as before stated, opened his 
whistle to call the attention of the guard, and put the air- 
brake fully on. This, however, did not seem to those on 
the engine to have any effect on the speed. The driver 
thereupon remarked: “She has got away from us; this is 
dreadful, we shall all get killed;” and at the same time 
reversed his engine; while Mr. Rennie waved his hand- 
kerchief from the side of the tender in the hope, appa- 
rently, of attracting the attention of those in the train. 
The engine wheels forthwith began to skid, and the 
fireman slackened the hand-brake to free them, when the 
revolved again, and he once more applied the brake. He 
saw that the air-brake from the engine was in proper 
and full action, not only from the reading of the pressure 
gauge, which never showed a less pressure in the main 
reservoir than 75lb., but also from the action of the 
spindle of the hand-brake on the tender, working in 
connection with the air-brake, which rose out of its socket, 
and remained so during the descent, until, to his know- 
ledge, within a very short distance from the end. He 
further observed that the air-pump was working the 
whole way down the incline. Having thus done all, as 
the fireman said in his evidence, that could be effected b 
those on the engine to control the speed, nothing was left 
to them but to await the collision at the terminus, where 
the engine was overturned into the river, and the first and 
second carriages were “ telescoped ” one into the other. 

An examination of the engine after the accident entirely 
confirmed the account given by the fireman. The engine 
was found reversed in full gear; the hand brake hard 
on, and the steam regulator partly open. The lever of 
the air brake was also open, showing that that brake had 
been applied by the driver, and the air pump was found 
working, although the engine was then immersed in 
water, while everything about the engine showed that 
the driver had done all in his power to stop the train. On 
the other hand, an examination of the train showed that 
the brake blocks of the third and following carriages were 
hanging loose, and that their tires were “as cold as could 
be” owing to running without the brake being on; and, 
on separating the second carriage from the first one in 
the train, it was found that the air tap of the main pipe 
at the hind’ end of the first carriage was closed. e 
handle of this tap, although turned in an unusual direc- 
tion, being away from, in place of towards, the end of the 
vehicle, was parallel with the pipe—which was of larger 
diameter—and was without marks: of any kind to show 
that it had been affected by the collision.’ The fact of the 
guard having had to apply the hand-brake in the second 
carriage, in which he rode at the time of the accident, 
showed conclusively that the air brake was not operating 
in that vehicle any more than in the following ones; while 
a passenger gave evidence showing that the wheels of the 
first carriage were skidded by the air brake whilst the 
train was running away. 

In view of these facts, in regard to which the evidence 
is clear and ample, there can be but one opinion with 
practical railway men as to the cause of the accident. The 
closed tap at the end of the first carriage, which was not 
discovered on leaving rrgamny | owing to the omission, 
admitted by the guard, to try the brake apparatus before 
starting, prevented the air passing along the main pipe 
beyond the first carriage and ae the reservoirs under 
the other carriages, the pressure in which had been greatly, 
if not wholly, reduced by the long delay in the siding 
at Hornsby, or by other means. The coupling up of these 
more or less exhausted reservoirs to that of the second of 
the two carriages brought up from Beecroft naturally 





affected the distribution of pressure in the train pipe to 
the extent which caused the brake on one of the 
carriages—the one of course which happened to retain the 
higher pressure—to go on, as was discovered by the guard. 
The closed tap further prevented the driver from operat- 
ing the brakes on the second and following carriages 
when he — the air brake to the tender and the first 
carriage. The brake power available for keeping the 
train in check was accordingly overmatched by the weight 
of the train, with the result which followed in the wreck- 
age of the engine and two carriages, and the death of the 
driver, Mr. Rennie, and four or five passengers, with 
injury to many others. 

If the matter had here ended it would have called for 
little notice at our hands, beyond referring to it as an 
instance of culpable negligence in the wor, up of a 
continuous brake train, having only four vehicles out of 
nine with effective brakes, and as showing the need for 
constant vigilance on the part of those in charge of trains 
in seeing that the brake apparatus is tested before leaving 
a station where the train has been divided or shunting 
operations have been gone through. The incidents con- 
nected with this case, however, bring it prominently into 
notice, as affecting an important body of public servants 
in our Australian colonies, as well as the safety of the 
travelling public. The impression produced on the public 
mind by theaccidentand the loss of life it entailed led, onthe 
one hand, to the appointment of a departmental Board 
of Inquiry to investigate the case for the information 
of the Government; and, on the other hand, to a public 
inquiry before a coroner and jury. The inquiry before 
the coroner, simple as the essential facts of the case were, 
agg a lengthy one, involving the examination of over 
orty witnesses, many of whom were frequently recalled. 
In the end, the jury came to the conclusion, which, on 
the evidence given on oath, and published in the Sydney 
press, substantially meets, in our opinion, the — of 
the case. Their verdict was:—“ We attribute the 
accident to the great want of supervision on the part of 
the officials in the railway department in not carrying out 
the instructions laid down for their guidance, thereby 
endangering the safety of the railway travelling public. 
We consider the driver did all in his power to control the 
excessive speed of the train. We are of opinion that the 
engine was not sufficiently powerful to take the train 
safely to its destination. We are further of opinion that 
the train was not properly inspected before leaving 
Sydney. We are likewise of opinion that the train was 
not properly inspected on leaving Hornsby. We are of 
opinion that the air coupling and taps, on leaving 

ornsby, were not complete. We are of opinion that 
the brake-power on the train was not sufficient. Rider: 
We earnestly request the Government, on behalf of the 
public generally, to oppo a commission to inquire into 
the management of the different branches of the Railway 
Department, so that an organised and more complete 
system be adopted.” 

In the meantime, the Board of Inquiry had conducted 
its investigation, and, strange to say, gave birth to a 
report embodying an almost diametrical y Y. -emagd view 
of the case. They, in substance, put all the blame on the 
unfortunate engine-driver, who was past defending him- 
self, and was rather the victim of discreditable mis- 
management than anything else, and wholly white- 
washed the traffic officials of blame for the accident. 
Their version of the case is summed up as follows :— 
“That the accident arose from a sudden failure of the 
brake-power; that this failure was not owing to either 
the insufficiency or imperfect condition of the brake 
appliances, but—and this is the only conclusion consis- 
tent with the whole of the facts—to the injudicious use 
of them by the unfortunate driver. The air reservoirs of 
the carriages became exhausted, in which condition the 
application of the brake was impossible, and there was 
not time enough for the driver to re-charge the reservoirs 
and bring them into use before the accident took place.” 

In regard to the closed tap—which no sane person, in 
view of the facts established by the evidence given at the 
coroner’s inquest, and with the most elementary know- 
ledge of the working of the brake system in use on the 
train, can for a moment doubt was the cause of the acci- 
dent—it is only fair to the Board that we should here 
give their explanation. They say :—“ It will be seen from 
the evidence that when, on the morning following the 
accident, it became possible to examine the brake connec- 
tions between the two cars which telescoped, the tap at 
the rear end of the first one was found closed. There is, 
in our opinion, however, not the slightest room for doubt, 
from the position in which the tap was found, that it was 
the telescoping which turned it. In fact, under the cir- 
cumstances the handle could not have been found other- 
wise ; it was turned just in the direction which the act 
of telescoping was bound to effect” (the Board here omit 
to add: “ Or asan unpractised hand in the hurry and con- 
fusion which attended the dispatch and progress of this 
unfortunate excursion train may very well have turned 
it”) “ being the reverse of the position in which it would 
have been found had it been closed by hand; added 
to which it was in a part of the train where there 
had been” (“or ought to have been” the Board might 
reasonably have added) “no interference during the 
journey, either with the coupling or brake connec- 
tions.” Did it never occur to the Board that if this 
cock happened to be turned when the carriage left 
Sydney—when it was the last but one in the train, and 
the cock would therefore cut off only one brake carriage 
—the point of their concluding remarks entirely falls to 
the ground? Moreover, as a set-off to their plausible, but 
entirely uncorroborated suggestion, the Board were con- 
strained to make this very significant admission :—“ We 
must also observe that the formal test of the air-brake 
connections, which, according to the rules of the depart- 
ment, should have been made by both the driver and the 
guard before leaving Hornsby, was not carried out; the 
operations, however, gone through ”—the Board are signi- 
ficantly silent as to what they were—“afforded undoubted 
proof that all was correct in this respect.” 
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It is the manifest wrong-headednessof the Board’sreport, 
asmisleading the public from the real source of the disaster, 


and as doing the driver, in our opinion, an injustice, that | 


gives the importance to the case, and has led to our calling 
special attention to it. Regarding the technical question 
touching the working of the brake raised by the Board, 
little remains to be said, the solution of the matter being 
so simple and self-evident. The theory of the Board 
is but a repetition of the old story that when an accident 
of the kind happens to a train the blame is put on the 
brake by the officials in fault. Here it is not a question 
involving the merits of one system of brake as against 
another. In this instance it happens to have been the 
Westinghouse system; but had it been the vacuum, or 
any other system involving a pipe connection throughout 
the train, the result would have been the same. A plain 
duty was, by their own confession, neglected by the 
officials in charge of the train in not testing the brake 
before leaving Hornsby station; hence the stoppage 
in the pipe by the closed cock was not discovered, 
and the full brake power on which the safety of the 
train depended was, as we have already said, un- 
available when the time for its use arrived. The 
theory of “a sudden failure of the brake power . 


not owing either to the insufficiency or imperfect condi- | 


tion of the brake appliances, but to an injudicious use of 
them on the part of the driver,” is so far-fetched an expla- 
nation in view of the closed tap, and so contrary to every- 
day experience of the working of the brake—as well as of 
the fact proved in evidence that the driver was a careful 


man and experienced in the use of the brake—that we are | 


astonished that the Board could have had the temerity to 


advance it, and can only suppose that in doing so they | 


were either the victims of their own inexperience and 
credulity, or that they placed implicit faith in the ignor- 
ance and credulity of the public in such matters, and of 
those to whom their report was addressed. It is to be 
hoped that the matter will not be permitted to end here. 
A considerable section of the public already condemn the 
management of Australian railways. 


MACLAINES’ FEED-WATER 
HEATER. 


Tuis combined feed-water heater, 
air and oil extractor, and automatic 
feed regulator, which we illustrate, is 
the invention of Mr. MacLaine, of Bel- 
fast. It is usually attached to the 
condenser between the engine pumps 
and the hot well, and the ordinary 
feed-water current enters it at a, Fig. 1, 
passing round the outside of the brass 
cone b, and is projected inwards towards 
the centre in jets through the perfora- 
tions all round in the cone; ¢ is a 
central tube of brass, through which 
the steam supply intended for heating 
the feed-water comes, and expands out- 
wards in jets through perforations in 
and all round the tube, forming oppo- 
sing jets of steam and feed-water, 
which meet and commingle together 
in the space d, producing an instan- 
taneous condensation of the steam and 
the heating of every atom of the feed- 
water to the maximum at which the 
feed pumps will work. The sectional 
area of the feed-heater is eight times 
that of the feed pipes, so that the 
feed-water has time to consolidate, and 
the oil therein ascends into the recess 
at the top of the casing above the 
level of the incoming feed-water, and 
from thence ascends by the pipe e into 
an air and oil receiver, placed on the 
condenser above the level of the feed 
heater, and fitted with a gauge glass 
and cocks placed at different levels for 
conveniently drawing off the recovered 
oil at intervals. 

The atmospheric air so detrimental 
to boilers is, it is claimed, simultane- 
ously released by the rapid condensation 
of the steam, and rises freely between 
and among the horizontal feed-water 
jets in the space d, escaping through 
small apertures in the top of the brass 
cone b into the recess at the top of the 
feed heater, from which it ascends 
through the pipe e into the air and 
oil receiver, whence it is drawn off by 
the air pipe f and conveyed to the 
upper part of the hot well, or to 
some other convenient place of dis- 
charge. 

Fig. 2 isa plan of the valve witha 
lever on the steam supply pipe to the 
donkey feed pumps, and Fig. 3 is a 
sectional sketch of the feed heater and 
oil receiver, with brackets attached to 
the back of the condenser, but the 
shape of both feed heater and oil 
receiver and their attachments may be 
materially varied to suit any convenient 
position. 

This feed heater forms no impedi- 
ment to the feed-water current, with 
steam either turned off or on, and in 
many cases the value of the recovered 
oil alone would, it is claimed, soon 
recoup the cost of the combined appa- 
ratus. 

When independent donkey feed- 
pumps are used, their working is regu- 
lated by a float A placed in the receiver 
and connected by rod and lever with 
a valve k on their steam supply 
pipe, so arranged that when the level 
of the oil or water in the receiver 
falls, the valve opens, and when it 
rises the valve closes, resulting, it is 
stated, in the main boiler feed being 
automatically regulated with the utmost 
| precision, and the time and attention of the engineer being 
| devoted to other and perhaps important duties. 
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| DIEHL’S COMBINED SEWING MACHINE AND 
ELECTRIC MOTOR. 


THERE is to-day probably no domestic labour-saving device in 
| more general use than the sewing machine, and it ranks rightly as 
| one of the prominent inventions of this century. While, however, 
| it saves a vast amount of manual labour, its continuous use for 
} hours entailing the employment of a treadle has called for method 


It was to avoid the necessity of belting and at the same tithe 


to do away with the presence of an auxiliary machine on the 
board for driving, that Mr. Philip Diehl, Elizabeth, N.J:, 
several of whose ingenious devices we have already described, 


conceived the idea of combining the motor and sewing 

into a practical unit. The simple and elegant manner in which 
he has accomplished this is shown in the engraving, Fig. 1. The 
motor, it will be seen, is conipletely housed within the fly-wheel 
of the machine and connected directly with the driving shaft,’ 
so that all gearing is obviated. The details of the arrangement 
will be readily understood from Figs. 2 and 3, which show respec- 
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FIELD MAGNET 


tively the field magnet and armature of the motor. The magnet, 
which consists of a single piece, is wound with wire connected 
to the two terminal brushes shown. This magnet is permanently 
fixed to the hub through which the shaft passes. The armature 
shown in perspective in Fig. 3 is of the Gramme type, and is 
held in position within the rim of the wheel. ‘The wires leading 
from the periphery connect to the commutator at the hub, and the 
brushes on the magnets bear against the segment. 


Fig. 3 





ARMATURE. 


The wires leading to the motor pass up through the hollow cast- 
ing of the frame, and are connected to a switch by which the 
machine can be started and stopped at will. The fly-wheel is 
provided with a clutch or stop motion in connection with the 
shaft, so that it may be connected with the latter, or turned 
loose, as is common in sewing machines, the wheel being discon- 
nected from the shaft when winding bobbins. This is accomplished 
by a turn of a thumb-nut at the rear end of the machine. By 
unscrewing this nut entirely, the armature may be slid out com- 

letely, so that it may be examined should necessity require. 
This also exposes the field magnets and brushes so that they 
can be easily got at for examination and attention. |The 
entire device is put together in most compact and neat form, 
and adds greatly to the value of the sewing machine as a labour- 
saving device.—Electrical World. 








A NEW PRIMARY BATTERY IN WHICH 
CARBON IS CONSUMED. 


THE high cost of the zinc consumed in the primary battery has 
always stood in the way of its more general adoption as a source of 
electricity, and hence it has been the endeavour of many to find a 
substitute less costly. Carbon in its different forms evidently 
presents a number of advantages, principal among which is its 





| of driving the machines by auxiliary power, and in large factories 
| they are frequently coupled to lines of shafting. This method 
| of driving has not been applicable to the case of isolated machines, 


Fig. | 








whether in shops or private dwellings, and hence the advent of 
the electric motor, which permit each machine to be inde- 
pendent of any other, was welcomed because it offered a ready 
means of accomplishing in a convenient manner what was hereto- 
fore impracticable. The small motors have, as a rule, been 
attached to the board on which the sewing hine is ted, 
and then belted to the shaft of the latter. 











p Electric currents have been produced by the union cf 





carbon and oxygen in the past, but the methods employed have 
required a high temperature, and hence entailed considerable loss 
of energy in the form of heat. It is to aveid this that Mr. Willard 
E. Case, of Auburn, N.Y., already known to our readers by his 
work in this field, has devised a form of cell in which the oxidation 
of carbon is effected without the application of heat. In the usual 
styles of battery, carbon constitutes the insoluble or negative elec- 
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trode, but in the new cell carbon is the positive or soluble electrode. 
The accompanying illustration shows one form of the cell, which 
consists of the glass jar A, containing a porous cup B, in which is 
placed a conducting body of hard carbon D, such as coke. The 
negative electrode is a sheet of platinum C. In the porous cup is 
placed a quantity of carbon E, in comminuted form, previously 
moistened with sulphuric acid. In the outer vessel A is placed 
sulphuric acid. - A cell thus will give substantially no 
current, inasmuch as both elements resist the action of the acid. To 
the acid, however, chlorate of potash is gradually added in small 
uantities. The resuit of the reaction of the sulphuric acid and 
chlorate of potash is the formation, among other things, of peroxide 
of chlorine Cl0,, which is a yellowish-red gas, and which permeates 
the liquid, gradually turning it to a red colour. For practical 
a ae it is sufficient to cease adding chlorate of potash when the 
acid turns a distinct red. A re-action between the carbon and the 
peroxide of chlorine will, however, begin as soon as the peroxide 
permeates the porous cell and reaches the carbon, and if the addi- 
tion of chlorate be suspended, this re-action will continue until the 
acid loses its red hue, when probably the chemical affinities between 
the peroxide present and the carbon are satisfied. More chlorate 
may then be added. Peroxide of chlorine is a very unstable oxygen 
pound, d posing under the action of sunlight and exploding 
at a temperature of 140deg. Fahrenheit. The cell is shown 
uncovered in the illustration, but in practice, according to Mr. Case, 
it is better to cover it, so as to prevent escape of gas. So also it is 
better to make the outer vessel of opaque material, and particularly 
of dark-coloured glass, so as to cut off the light-rays while allowing 
inspection of the liquid. The peroxide of chlorine formed in the 
cell apparently decomposes into chlorine and oxygen. The oxygen 
attacks the carbon, producing apparently carbonic acid. The other 
products of the re-action of the chlorate of potash and —— 
acid are seemingly inert in the cell. A certain amount of polarisa- 
tion occurs, which may be reduced by agitating the liquid or other- 
wise mechanically removing the gas, or by chemical means. The 
presence of the porous cup is not essential to the operation of the 
cell, but it is used because it retards the access of the peroxide of 
chlorine to the carbon, and so diminishes the rapidity of .attack 
upon the carbon. So also the reduction of the carbon to com- 
minuted form is not material, but preferable in order to allow of 
ready permeation of the mass by the peroxide. Mr. Case has 
successfully used cells in which the carbon was in solid form placed 
directly in the electrolyte. According to Mr. Case, actual experi- 
ments have shown that the E.M.F. of the cell is 1°25 volts.—The 
Electrical World. 











RIBBLE NAVIGATION AND PRESTON DOCK 
ACT, 1883. 


> 

We give here the Engineer’s report to the Ribble 
Parliamentary Sub-Committee of the Preston Corpora- 
tion, referred to else where by Mr. Sykes :— 

** Gentlemen, —- 

**In accordance with your instructions, and after 
careful consideration of the entire scheme and the works necessary 
to carry out the undertaking in accordance with the plans approved 
by the Ribble Committee and Council, I beg leave to report to you 
as follows, viz.:—The following works are being carried out by Mr. 
Walker, your contractor, viz.:—The forty acre dock, locks, tidal 
basin, guide wing, river diversion, and training walls. I propose to 
lengthen out the — guide wing with a timber staging, 580 
lineal feet in length, with bull-nosed end forming a lay-by berth. 
I propose to pitch the river face for a distance of with 
coursed ashlar. I recommend that two additional dredgers with 
the necessary tugs and barges be obtained forthwith. These addi- 
tional dredgers would enable the work to be done more efficiently, 
and more economically, by excavating out the full depth at one 
cutting, thus insuring a tidal way up to the dock at an early date ; 
the cost of this dredging plant I have included in my estimate. 

‘*The dock works will be completed in the autumn of 1889, and 
it is very desirable to have a deep water channel to the docks 
when opened or as soon after as possible; if this is not accomplished, 
the Corporation will be put to considerable additional expense 
caused by the filling up of the bed of the river, and also the bed 
of the river di ion, and the nt large additional dredging 
which will be required. After the channel is dredged to the full 
depth there will be about 700,000,000 cubic feet of tidal water 
brought up and down the river every spring tide, this will have the 
effect of scouring out and keeping the of the riverclean, pro- 
vided the Corporation keep out the refuse and solids from the 
sewage of their own town and of those towns lying above Preston 
situate in the watershed of the river Ribble. I pro to fixa 
gas lighted fairway buoy, called Nelson buoy, on the site of the old 
Nelson, and to fix on the bar on each side of the main channel a 
can buoy on the starboard and a conical buoy on the port side of 
the channel, and continue this method of buoying up to the west 
end of the south training wali. At the end of the south training 
wall I propose to fix a permanent screw pile lighthouse, using the 
lens out of the present lighthouse. From this point forward to the 
dock, I propose to have the walls well defined with good perches, 
with a light every half mile. The entrance to the deck to be 
lighted up with a good white light on the end of the lay-by berth 
on the port side, and a good red light on the bull-nose on the star- 
board side. I propose to light up the dock, locks, tidal basin, and 
uay wall, with sixteen arc lights of about 2000 candle power each. 
Tengen to work all the gate machinery, sluices, capstans, coal 
hoists, and cranes, by hydraulic power stored in three accumu- 
lators, each having rams 20in. in diameter and 23ft. stroke, sup- 
= by high-pressure condensing steam engines, each capable of 
elivering into the accumulators 260 gallons of water per minute 
against a pressure of 700lb. per square inch, that being 
the proposed working pressure in the mains. The four sets 
of entrance and lock gates, and the gates to the proposed 
graving dock to be provided with one machine on each side 
to open and close the gates. The penstocks and gate sluices for 
passing the lockage water to be provided with hydraulic rams. On 
the north side of the dock, I recommend that two powerful coal 
hoists, one fixed and the other movable, be placed, each capable of 
raising the wagons to a height of 22ft. above the quay level, and 
discharging the coal from them at the rate of 240 tons an hour. 
Two small balance hydraulic coal tips should also be provided on 
the new quay wall for loading coasters, each capable of discharging 
200 tons an hour. I recommend that a 30-ton movable crane be 
placed on the south side of the dock so as to command vessels in 
the wet and graving docks and the gridiron, for the pu of 
loading and unloading heavy plant and machinery, also that six 
small movable cranes, each capable of raising a load of 30 cwt., be 
provided on the south side of the dock for loading and unloading 
the vessels, and two similar cranes on each side of the tidal basin, 
two on the new quay wall, and one for the timber pond. 
Hydrants will be placed at convenient distances along the hydraulic 
mains, to which the cranes can be ted in any tion by 
means of telescopic tubes. That two 11-ton capstans and seventeen 
5-ton capstans fixed at convenient points for controlling and 
directing the vessels in and out of the tidal busin and dock and 
that twenty-four 1-ton capstans for working the railway wagons at 
the coal tips and warehouses be provided. The pressure mains to 
to be laid so as to convey the power over the whole of the works, 
and they will vary from 2in, to 6in. diameter, the return main 
being in each case a little larger. That in order to provide against 
fire, hydrants and stand pipes be placed at intervals of fifty yards 
throughout the whole length of the pressure mains, fitted with 
Greathead and Martindale’s patent injector. 

**T recommend that the engines for charging the accumulators 
emptying the graving dock and working the electric light be 
grou together in one building placed near the proposed graving 
dock and having under the same roof workshops and store-room, 








| 
the latter being so arranged that it will form an extension of the 


boiler house if it is found necessary at a future time to increase the 
number of boilers, That provision be made for four Lancashire 
boilers, each 30ft. long by 8ft. diameter, provided with Green's 

tent fuel economiser. e necessary draught for the boilers to 

obtained by means of a chimney 11ft. internal diameter and 
180ft. high. t the —_ well for draining the graving dock be 
16ft. internal diameter, and carried 33ft. below copi evel, and 
that the workshop be fitted up with lathe, smiths’ hearth, — 
and all necessary appliances. That railways be laid out to wor 
the Se aaa tae, grain, and goods warehouses, timber pond, 
tidal basin, and graving dock, the main lines to be of easy curves. 
The sidings for coal trucks and feeding of coal hoists to be worked 
by 1-ton capstans. The siding accommodation laid out as follows : 
—That one fixed coal hoist has a siding capacity for sixty-four 
trucks, allowing one siding for empties. That movable coal hoist 
has a siding capacity for 220 trucks, allowing one “we empties 
and one siding for the travelling crane to work on. t there be 
two fixed a 


the incline near the Victoria warehouses, these to be continued 
forward along one side of the 40 acre dock, and also on one side of 
the graving dock and river diversion, to admit of the 30-tons 
movable hydraulic crane commanding both wet and dry docks, 
and also gridiron. That there be three single lines of rails running 
into the two-story goods warehouse. 

“The plan has been approved by the Council, and I recommend 
that the slopes of the sides be covered with clay puddle, protected 
with 6in. of gravel, and pitched with stone. The site of the 
timber pond forms part of the bed of the old river course. I do 


not propose any additional works to the above except that the | 
entrance be fitted up with a pair of gates with the necessary | 


nd will store a large 


sluices worked by hydraulic power. This 
ded to the forty acre 


amount of timber, and the large area 








dock will dispense with a iderabl t of ar that | 
el o} 


would otherwise be required to keep up the lev the water in 
the dock, and to —— vessels afloat. I recommend that a 
graving dock be built t. long, 82ft. wide between the copings, 
with an entrance 66ft. wide, provided with a floating caisson so 
that it may be divided into two compartments when required, and 
thus save ping when a small vessel is being docked. When 
not in use the caisson could be berthed in a specially constructed 


chamber, access to the bottom of the dock would be provided by | 


five sets of stairs with slides for the necessary working materials. 
The foundations of the dock to be carried down to the red sand- 


stone rock, and the walls constructed of concrete. The dock to , 


be emptied by means of two sets of Gwynne’s 36in. centrifugal 


mps capable of emptying the dock in 24 hours, The water to 
US dechenged into the forty acre dock, and thus help to compen- | 


sate for the loss of water due to the docking of v ; 
“T recommend that a 4ft. cast iron outlet pipe with valves be 


provided from the graving dock into the river diversion, so that it | 


will be possible to empty the graving dock on the ebbing tide with 


Statement as to Contracts entered into, Expenditure approved, 


tips to quay wall with a siding accommodation of | 
194 trucks, ‘That there be two lines of rails connecting these with | 


very little assistance from the pumps. The outlet culvert will dis- 
charge on to the floor of the proposed gridiron, and thus not 
a desirable means of flushing and cleansing the gridiron; and it 
will also form a pumping chamber, from which can be pum the 
river water into the graving dock, if at any time it is eed 
advisable to do so. That two small donkey engines will also be 
etn for removing any leakage water from the graving 
dock, and the other to feed the boilers, I recommend that a grid- 
iron, 400ft. long and 50ft. wide, be constructed, the grid to be so 
arranged that the 30-ton crane will command the same; the grid 
| to be constructed with concrete walls, to; with 16in. by 16in, 
| Baltic logs, covered with greenheart fenders, 16in. by 6in. The 

pipe for filling or metas the graving dock will be so arranged 
| that it can flush the gridiron when necessary. I recommend "that 
three warehouses—as shown on the plan on the south side of the 
dock— be built, No. 1 being a two-storey fire-proof goods ware- 
| house, 150 yards long by 30 yards wide, the top storey being set 
| apart for unconsigned goods, fit up with hydraulic hoists and 
cranes; Nos. 2 and 3 being two one-storey wood in sheds, 
slated, to have concreted floors, each 150 yards lon, fy 30 yards 
| wide, and will togeth dat 10,300 tons of grain. Suffi- 
| cient rock will be obtained out of the site of the dock and works 
| for the hearting of the training walls. I have provided in my esti- 
| mate an addition of 50,000 tons of hard rock for topping up and 
| facing the walls, eee Sas an ae training walls up to 
| the present time 134,000 yards of stone. This has had the effect 
| of fixing the low-water channel for a considerable distance from the 
Naze westward to its proper course—that is, along the south train- 
| ing wall. These training walls, together with the dredging, have 
| caused the scour of the tides to remove from the bed of the new river 
channel over one and a-balf million yards of sand, thereby laying 
bare Cobbler’s Acre at Warton Point, and the clay beds opposite 
the Guide House, and thus enabled the dredging to be gone on 
| with t advantage, there being little or no top sand to deal with. 
| “*My estimate includes the following:—(1) That 1} miles of 
| boulder paved roads along and around the dock be formed with 
| boulders obtained out of the dock works. (2) That an efficient 
| gas and water supply be provided. (3) That a bridge be built to 

carry road and railway over entrance to timber pond. (4) That 
| suitable residences for dock officials and twelve cot for dock 
| labourers be provided. (5) That there be three weighing machine 
houses and machines, (6) That general stores be provided. (7) 
That locomotive engine shed with coal incline, and four locomotive 
tank engines be provided. (8) That there be a dock master’s and 
| general offi trines, urinals, and drainage. (9) That cattle 
Leahy be provided. (10) That accommodation for police be pro- 
Vi 


“‘T have included in my estimate the purchase of the under- 
taking, the cost of obtaining the Act of Parliament, interest 
capitalised to date, and the sum of £71,607 for contingencies, 








" which includes £49,213 provided for in the Parliamen timate 
of 1883. The whole of the works are shown on the plan accom- 
| panying this report.” 


and Estimate of the Cost of the Unexecuted Works required. 





if | Cost if Par-| Total 


estimated 























| 
plans cost as 
Description of work. mentary !peen carried) and recom- Dantes, 
| axes cael out at mended 
contract to be 
prices. carried out. 
£ £ £ 
. Sane 181,144 126,575 222,970 | 40 acres substituted for 30 acres, and made 2ft. 6in. deeper. 
Locks and entrance 60,885 83,432 60,505 | Made longer and 2ft. 6in. deeper. 
Tidal basin .. .. .. ° _ ¥ None provided in parliamentary scheme, 
DOMINO, sn ino 00 we 00 00 8,368 9,433 18,867 | Two extra pairs. 
Lay-by berth and stagings.. .. .. ..| 10,075 11,082 8,763 
— 26 wp #0 sep, . os 28,180 24,657 4 } Additional hard stone provided. 
en ee ee ee ee 78,867 75,001 122'100 | Deepened and lengthened, slopes pitched with hard stone, and 500 
. : yards of quay wall, with two hydraulic coal tips. 
DS. cs es Bb KS ow 208! Oe ea 16.796 — B- a. oe oi aioe 
Dretiging .. 22 co oc cs oe ce oe 94,766 - 500 estima: redqing, cluding cos' plant, no 
, . credit for the same being wed on the completion of the 
Cubic yards. 8. d. £ 
Seee wed ved... .. oc eo os «of & § 7,500 
568,100 pene and blue slutchy clay.. 1 1 80,772 
1,722,000 dry red marl with gypsum 
stones oe ee oe ce & @ oo 390,180 
1,301,500 upper stratum of sand 10 .. 65,075 
282,497 
The channel is dredged so as to admit of 29ft. of water at 
spring tide over dock sill instead of 26ft. 6in. as provided for 
in the parliamen estimate. 
Se ee 67805 -_ 2,000 | 1} miles paved with boulders out of site of dock works. 
DINOS 54 ap esas ws oe 4 50 -- 50 
Lighting and buoys .. .. «2 «. «- _ -- 3,450 
Engine and boiler-houses .. .. .. .. 9,000 _ 6,500 
Hydraulic engines and boilers.. .. .. 15,000 — 54,000 | All docks and lock gates, capstans, coal hoists, and sidings worked 
poeple ope power. 
Railways, sidings, &c... .. .. .. «. 9,000 _ 20,300 | 9 miles with points and crossings. 
Timber a. be ae: we eh: on. a _ — — a ios "a 
Geaving dock .. .. 20 oc co c+ oe _ — 36, 0 compartmen 
EE ote ee ROSS Ga ae Pe — _ 9,800 ——— and slight repairs to hulls of vessels ; 400ft. long, 50ft. 
w 
Water and supply .. ° — 2,000 
Electric light. ee eee Ae - — = 
over entrance .. _— -- 
oe _— ba Vee tied - ~ 32,400 | One two-stories for goods, two one-story sheds for grain. 
Residences and cottages .. .. _ -- 3,000 
Weighing machines and houses _ _ 1,750 | Three houses and machines. 
General stores. .. .. .. .. _ ~- 1,500 
Engines (locos.) and sheds .. —_ — 6,900 | Engine shed with coal incline and 4 tank engines. 
OGiees, Ge. 2. v2 co oe - — 2,000 
Cattlepens .. .. .. —_ Tm 1,000 
Police accommodation. . _ | _ 400 
se oa mee pelle ie ee 49,213 | — —— 
Purchase ertaking .. - -: 62, 
a See - | - 9,567 
Interest capitalised to date | _ | - 2,678 
| $58,149 Total ..' 1,171,105 
| Leas 662,244 


powers 


Yet re quired 508,861 





6th September, 1887. 


I am, Gentlemen, 
Your obedient servant, 
BENJAMIN SYKES. 








THe WaTeR Suppty or ToTrENHAM.—In order to meet the | trial boring—in one instance, a layer of limestone rock, fifteen feet 


requirements of the ly increasing population of Tottenham, 
the Local Board of that district are making important additions to 
their system of water supply. They are sinking an artesian well at 

lore. in diameter, carried down 


their Longwater ing station, ' 
to the chalk ; ‘and a 24in. boring in the chalk will be extended to a 


depth of 450ft. from the surface. The new works include two 
50-horse power engines, pamps, boilers, water tower, and engine 
house. e scheme was designed by Mr. W. A. H. de Pape, chief 
waterworks engineer, and is being carried out under his personal 
supervision. r. W. Brown, of Tottenham, is the contractor for 
sinking the well, Messrs. Wood Bros., of Sowerby Bridge, makers 
h i d Messrs. Wilkinson the contractors for the 
buildings. large reservoirs 
and a water tower at Mount Pleasant from their waterworks engi- 
neer’s plans. The works in their entirety will cost about £25,000. 
Totten water, which is drawn direct from the chalk, stands very 
high in the official reports of Dr. Frankland to the Registrar- 
General, and when the works now in progress are completed, it is 
confidently anticipated that the parish will a system of 
supply far superior to that in many other asighbonshs 
metropolis, A singular feature in connection with the sinking of 
the well is the variance in actual strata with those shown by the 


© 


thick, being met with. 

ScientIFIc EpucaTion.—Commenting on some of the remarks of 
| Sir Henry Roscoe in his British Association address, the Contract 
Journal says:—Manchester is only a type of our great industrial 
centres; and in none that we know of is their inferiority to Man- 
chester due in the least degree to ignorance of or indifference to 
the services which science can render to manufacture and industry. 
Not less questionable is the statement that ‘‘the appreciation of 
the value of science” is less a characteristic of the lish people 
“than of some other nations.” It may be so; we are often told 
from the same platform that it is so t we are never told who 
are these ‘‘other nations.” Even if the statement be true, it does 
not prove much for the contention; for whereas ‘‘other nations” 
have remained comparatively poor, this nation has somehow gone 
on for nearly a century past growing richer and richer. And if 
latterly there have been signs that she has the zenith of her 
ys ae , these signs are simultaneous with her awakening—so it 
is a ame abbes the value of scientific education. On the other hand, 
other nations who have been alive to it all along, have a ntly 
not even yet learnt how to turn it to useful account, or, if they have, 
it has only enabled them to make plausible but worthless imitations 
of Britannia’s best products. 
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RAILWAY MATTERS. 


Some good orders are now on the market for the Indian 
railways. The Indian State Railways — ironwork for goods 
wagons, besides shafting and pulleys; and by the Bengal ee 
Railway Company tenders are invited for the supply of 100 
wrought iron tanks, 100 cast iron connecting pipes, sixty pillar 
water cranes with pipes, besides other important work, 


Te Geneva correspondent of the Standurd telegraphs 
that after a conference between Comte Fé d’Ostiani, the Italian 
delegate, and the Swiss delegates, Italy has formally declined to 

rticipate financially in the construction of the tunnel through 
the Simplon. The Italian localities interested in this tunnel will, 
nevertheless, be authorised to vote funds in its favour, The 
Federal Council has gone to the St. Gothard Tunnel, to visit the 
fortifications which have been constructed there for its def: 


NOTES AND MEMORANDA. 


Tue French population returns for 1886 have been 
issued. The births exceeded the deaths by 52,560, the smallest 
excess known of late years. In 1881 the excess was 108,000; in 
1882, 97,000 ; in 1883, 96,000; in 1884, 78,000; and in 1885, 85,000. 


Herr C. v. Neumann has constructed a battery with 
nickel and carbon as galvanic elements, The exciting solution is 
either dilute nitric acid or aqua regia or sulpburic acid, whilst lead 
dioxide is the depolarising agent. The E.M.F. of this battery is 
said to be 0°75 volt. 


Herr R. Eisenmann recommends the use of tungstic 
acid as an —- agent for galvanic elements. Its action is 
similar to that of chromic acid, but it has the advantage of being 


rapidly oxidised after reduction, whilst the addition of a small 





Tue Pennsylvania Railway Company, it is said, will 
equip a number of its important passenger trains this winter with 
steam heating appliances, The American Hngineer says that the 
late tests show that a pressure of from 41b. to 5lb. of steam from 
the locomotive is sufficient to maintain a uniform degree of heat in 
a train of eight coaches, and that the new system is really less 
expensive in requiring less labour. The removal of the dangerous 
car stove is only one degree more necessary than the removal of 
the big suspended oil lamps peculiar to American cars. 


Tue following bridge accidents are reported in the 
American Engineering News. On August 24th a bridge carrying 
the Union Pacific Railroad across Sand Creek, ten miles east of 
Denver, Col., was washed out. The engine and bageage car of an 
express train fell into the gap, and two men were killed. The bridge 
of the Burlington and Missouri River Railroad, which is close to that 
of the Union Pacific, was badly injured by the flood, but the trains 
were flagged in time. On August 25th a railroad bridge at Atchi- 
son, Kan., was burned, the cxuse being a collision in which a car 
loaded with kerosine was set on fire, 


Tue New York Sun says :—Everybody is talking about 
the extraordinary number of railroad disasters, crossing slaughters, 
collisions, and runaway engines reported in the daily newspapers 
during the past two or three weeks. It does not indicate that 
railway men are becoming more reckless or that the average of 
risk is increasing. * Casual events of any class distribute themselves 
in groups and not at regular intervals, and just now we are pass- 
ing through an uncommonly thick group of incidents of this sort. 
The effect is somewhat startling, however. It looks very much as 
if an epidemic of acute locomotivitis had attacked the railroads 
of the country. 


Tue public has become so accustomed to the facilities 
for business offered by the railroads that the actual service they 
have done toward cheapening the necessities of life is apt to be 
overlooked. The Alta Californian says :—‘‘ A magazine published 
in Philadelphia in 1818 gave the following as an item of news: 
In the course of the twelve months of 1817, 12,000 wagons passed 
the Alleghany Mountains from Philadelphia and Baltimore, each 
with from four to six horses, carrying from thirty-five to fort 
hundredweight. The cost of carriage was about 7 dols. per bundred- 
weight, in some cases as high as 10 dols. to Philadelphia. The 
sqrreate sum paid for the conveyance of goods exceeded 
1,500,000 dols.”” 


“Tr is probable,” says an American paper, “the present 
tendency to increase boiler pressure would have been appreciated 
by one of the old Erie engineers. ‘Yankee Dan’ was something of 
a character, and while running on the Falls Branch used to over- 
take and pass the Central trains on the then parallel track to Tona- 
wanda in a way that surprised their runners ; and while Dan was 
quietly sitting in his cab waiting for time, one of them crossed over 
to investigate. A glance at the gauge seemed to satisfy him, and 
he was quietly ed away with the remark: ‘ You pretty 
good steam here, don’t you?’ when Dan, who had followed his look, 
replied in an assuring tone, ‘Oh, that’s nothing, it’s only the 
second time around,’ ’ 


Tue Brake Committee of the Master Car Builders’ 
Association, referring to the recent Burlington tests, says:— 
‘* Your committee believe from these experiments that the follow- 
ing figures represent the frictional resistance of long trains of 
freight cars, in good repair, running over a track in condi- 
tion, the weather being fine and warm, and the wind light. The 
resistance appears to be constant at s s of from 12 to 25 miles 
per hour, and does not appreciably increase with an increase of 
speed within these limits. ¢ followimg give the frictional resist- 
ance in pounds per ton of 2000 lb.—s , twelve to twenty-five 


miles per hour :— 
New cars. Old cars. 
era a 
On 8deg. curve .. .. ss ow 0c WOOO ne oe Oe 


Good lubrication and carefully fitted boxes and journals may, with 
cars that have been running some time, decrease this resistance to 
a minimum of 41b. per ton on the tangent; while brake shoes 
rubbing peg the wheels, and other unfavourable conditions, may 
increase the friction on the tangent to 121b. per ton, and to con- 
siderably more on curves. e use of outside-hung shoes seems to 
pee og the rosistance on curves when the shoes are very near the 
w ee ” 


Tue recent railway accident near Doncaster, and that 
at Chatsworth in America, though dissimilar in their circumstances, 
were alike in being productive of great loss of life and of an 
incalculable amount of human suffering. Railway accidents accom- 
panied by loss of life and suffering will from time to time occur in 
F sey of all precautionary measures. But careful considerations of 
the direct causes of personal injury plainly points to some means 
joes adopted for the reduction of at least some of the dangers to 
which railway passengers are at present exposed. Those who have 
witnessed railway accidents, or who have examined the wrecked 
trains afterwards, must have been struck with the remarkable 
amount of shivering or splintering undergone by the interior 
woodwork of the coaches, especially of the third-class carriages or 
compartments. We have seen floors, partitions, lining, and seats, 
transformed into a mass of murderous spikes, while the framework 
remained comparatively cageennges There can be no doubt 
whatever that a large proportion of the injuries received in railway 
accidents is due solely to this splintering of the woodwork, and the 
difficulty often experienced in extricating the wounded is greatly 
increased from the same cause. Apart from this, the presence of 
wood flooring, seats, and partitions, greatly increases the disastrous 
effects from any outbreak of fire. A remedy for the state of things 
here described would be found in substituting some non-splintering 
and less inflammable material for the inside fittings and floors of 
the third-class compartments. It has been more than once 
ae ag indeed, that carriages wholly constructed of some such 

uctile metal as mild steel should take the place of the carria 

now in use. There are of course many practical objections to this 
idea, but without entirely advocating it, it may be said that mild 
steel would answer admirably for the floorings and perhaps also for 
the partitions in the form of thin and minutely corrugated sheets. 
For the seats, door linings, &c., the railway companies, in our 
opinion, have an exceNent substitute for wood in compressed paper, 
which is ne nS day finding new and unexpected application. ith 
this material it would be possible to make the seats a 
strong and rigid for all practical purposes, and a capable of yield- 
ing horizon' og case of closing together without spgeuiine or 
even breaking the legs of —— The adoption of these simple 
and inexpensive measures woul unquestionably do much towards 
removing some of the worst features in railway accidents, and they 
seem to us well worth the attention of all railway companies. 





t of phosphoric acid suffices to keep the tungstates in solu- 
tion in the acid liquid. 


Writine upon the failure reported in the Aberdeen 
Harbour Works, a correspendent of the Contract Journal says it 
‘*seems to be a warning to be apprehensive of cement bearing an 
extravagantly high tensile strain at short date, and to teach that 
beyond the three tests customary to be relied upon, viz., tensile 
strain, weight per bushel, and fineness of grinding, specific gravity 
and an analysis should be required in order that an over-limed 
cement may be avoided.” 


Tue North China Herald says that the population of 
fifteen provinces of the Chinese Empire amounted in 1885, accord- 
ing to a document emanating from the of Revenue, to 
318,383,000. This is exclusive of five provinces with an estimated 
population of about 60 millions. The tota! population is, therefore, 
estimated at about 380 millions, and these figures the Herald does 
not consider likely to be too large, since the conscription and fear of 
taxation are reasons for understating the population. Previous 
estimates have ranged from 300 millions to 450 millions. 


A PAPER on “Measurement of Luminous Sensations 
in Function of the Quantities of Light” was recently read before 
the Paris Acad of Sci by M. Ph. Breton. Since the inven- 
tion of Bouguer’s photometer it is known that if a dull white sur- 
face be di in contiguous zones receiving equi-different quan- 
tities of light, the perceptible contrasts between such zones are very 
far from being equal. To explain this phenomenon it has been 
suggested that the eye perceives the relation between two con- 
Sam lighted surfaces. But the law—attributed to Fechner and 

eber—based on this assumption, to the effect that, if several 
contiguous luminous surfaces are in geometrical progression, the 
sensations of the contrasts are equal, is shown to be incorrect by 
the experiment described. 


Tue report of Mr. William Crookes, F.R.S., Dr. William 
Odling, and Dr. C. Meymott Tidy, on the London river water supply 
during August states that the water supply of the month was 
characterised by the smallness and uniformity of the proportion 
of organic matter pas even to a more marked degree than 
was noticeable in the previous month’s supply. Thus, in the case 
of the water of the companies taking their supply from the 
Thames, the mean amount of organic carbon was ‘134 part, and 
the maximum amount ‘147 part in 100,000 parts of the water, as 
against a mean of ‘146 part and a maximum of ‘169 part met 
with in the supply for July. Several samples of the East London 
Companies water had to be recorded as ‘‘slightly turbid ;” but the 
supply of the other six companies was without exception clear, 
bright and singularly free from other than a bluish tint of colour. 


AT a recent meeting of the Paris Academy of Sciences, 
a pee was read, ‘On the Variations of the Telluric Currents,” 
by M. J. J. Landerer. During the last nine years the number of 
days when the current flowed north-east and south-west being 
indicated by 1, those on which it flowed in the opposite direction 
will be represented by 6°7. Several changes of direction very 
seldom occurred on the same day, and they were nearly always 
connected with violent atmospheric disturbances, From 8 a.m. to 
9 p.m. the intensity of the current going north-eastwards attained 
a maximum towards ten o’clock and two minima about four and 
nine o’clock, the mean intensity of the maximum being 0000124 
amptre, that of the minima 0°000073 and 0°000074. For the 
opposite current this maximum and these minima become respec- 
tively one minimum and two maxima at about the same hours, 
with mean intensities 0°00064, 0000122, and 0°000138 ampére. 


Aw electric couple with carbon elements has been 
described by MM. D. Tommasi and Radiguet. The positive ele- 
ment consists of a stick of carbon covered with a layer of lead 
peroxide, and is contained in a canvas bag. The negative element 
consists of a hollow cylinder of carbon pierced with holes. Into 
this the positive element is thrust, and the whole is placed in a 
glass cell, which is then packed with lumps of gas carbon, and 
finally a concentrated solution of sodium chloride poured in until 
the level of the liquid is about half way up the cell. The electro- 
motive force of this couple is from 0°6 to 0°7 volt, and no action 
occurs in it until the circuit is closed. It, however, polarises 
rapidly, and is only suitable for intermittent work, but when thus 

it lasts for an almost illimitable time, being in as good condi- 
tion after two years as when first put up. The chemical action 
which occurs is an oxidation of the carbon at the negative pole, 
and a reduction of the lead peroxide at the positive pole. 


A new method of Seating Ge yg | of the earth 
is being experimented upon at Berlin by Dr. F. Richarz and Dr. 
A. Konig, who, Science says, are using a sensitive balance with a 
double pair of scales, one swinging above, the other below, a heavy 
cee mass of lead, which consists of a nymber of 
locks which are exactly measured and weighed. The blocks are 
perforated, and the wires connecting the upper and lower scales 
pass through the shaft formed by these perforations. By an 
ingenious arrangement, the weights, which consist of spheres of 
lead, can be cha‘ from the upper to the lower scales without 
opening the case in which the balance is enclosed. The principle 
on which the experiment is founded is, that if one of two equal 
weights is below, the other above, the mass of lead, its attraction 
will diminish the weight of the former and increase that of the 
latter. The Lady erred between the increase and the total weight 
gives the means for determining the proportion between the attrac- 
tion and masses of the lead and the earth. 


A paPERon “Photochronography applied to the Dynamic 
Problem of the Flight of Birds,” was read at a recent meeting of the 
Paris Academy of Sciences, by M. Marey. Having in a previous 
note shown that the kinematics of flight my 3 be completely illus- 
trated by Lasser oe p hy, the author here proves that the 
same process contains all the elements necessary for solving the 
dynamic problem of flight; that is to say, for measuring the 
muscular forces and the work performed by the bird. Here is 
applied the mechanical princip!e that, if the mass of a body and 

© movements animating it be known, it is possible to deduce the 
value of the forces by which those ts are produced. On 
the photochronograph are measured all the displacements of the 
mass of the bird on the wing, together with the velocities of these 
movements, On the other hand, the weight, that is, one of the 
forces to which the mass is submitted, is also known, while the 
resistance of the air, another of these forces, may be determined 
experimentally. Consequently the unknown quantity to be elimi- 
nated will be the muscular force of the bird with its momentum of 
action, and the value of its two components, one acting vertically 
against the weight, the other horizontally against the inert resist- 
ance of the mass and of the air. In these experiments the dis- 
placements of the bird are successively measured according to these 
two vertical and horizontal elements. 











MISCELLANEA. 


Messrs. Henry Pootry anp Sons have been awarded 
the gold medal for weighing machines at the Adelaide Exhibition. 


Messrs. CHARLES CAMMELL AND Co. have ordered two 
large Gresham and Craven’s patent self-acting re-starting injectors 
to feed the range of steam boilers at their Derwent Steel Works, 
Workington, exactly the same size as are now at work feeding the 
range of ten Galloway boilers at the Manchester Jubilee Exhibition. 


Tue highest prize, namely, a first-class silver medal, 
has been awarded to Messrs. A. Shirlaw and Co., of Birmingham, 
by the Royal Cornwall a pepe Society, for the Spiel’s patent 
petroleum engine, exhibited at the society’s annual exhibition this 
year. The engine was shown driving a dynamo and electrical 
installation. 


THE question of the potent of the gelatine cart- 
ridge over the water cartridge been exhaustively discussed by 
the North Staffordshire Mining Institute. The discussion was 
resumed at the monthly meeting at Stoke-on-Trent on Monday, but 
no definite decision on the relative merits of the cartridges could 
be made. Mr. J. Lucas, the chairman, however, stated that, as 
the result of experiments, it had been decided at Shelton collieries 
- adopt the gelatine cartridge in preference to the water cart- 
ridge. 

Tue Institution of Mechanical Engineers meets this 
evening, at 25, Great George-street, Westminster, by permission 
of the Council of the Institute of Civil Engineers. The discussion 
will be resumed on the paper read at the spring sonia on 17th 
May last, on ‘‘ Experiments on the Distribution of Heat in a 
Stationary Steam Engine,” by Major Thomas English, R.E., of the 
War-office, and a paper will be read and discussed, as far as time 

rmits, on ‘‘ Irrigating Machinery on the Pacific Coast,” by Mr. 

ohn Richards, of San Francisco. 


Tue awards have just been made by the Havre Exhi- 
bition jurors, and the following honours have been conferred on 
firms on the North-east coast :—Consett Iron Company, diploma of 
honour; Messrs. Sir Me Ren wing es ant es for 
shipbuilding, diploma and gold medal ; ington Forge Company, 
for pace mtg diglans and gold medal; Messrs. H. 8. Edwards and 
Co., shipbuilders, Howdon, diploma and silver medal; and Messrs. 
R. and W. Hawthorne, Leslie, and Co., Hepburn, shipbuilders 
and engineers, diploma and silver medal. 


Quits a display was made in the streets of Manchester on 
Tuesday by a large consignment of iron roof-work, boilers, chemical 
plant, engines, pumps, exhausters, &c., which were being despatched 
for the Toronto, Japan, and Australian markets, by Messrs. R. and 
J. Dempster, of Newton Heath. Thisconsignment of goods, which 
‘hase altogether over 200 tons, was conveyed through the streets 
on sixty drays, forming a procession three-quarters of a mile in 
length, and was sent from Manchester to Liverpool by the Man- 
chester Ship Canal Co., being the first consignment of ironwork or 
gas plant in any weight which has been conveyed to Liverpool by 
the new company. 


“ AnovrT the Ist of October,” says the Nevada Transcript, 
‘*the hoisting and pumping machinery at the Banner quartz mine 
near this city will run by electricity instead of by the direct 
water power now used. The power will be transmitted from the 
Electric Light and Motor Company’s plant at the Charonnat mill, 
a mile distant. At Upper Shatora, Otage, New Zealand, a quartz 
mill on the Phoenix mine has been run for two years past by elec- 
tricity. At a creek down the mountain, three miles away, two 
Pelton wheels, played upon by two streams of water directed by 
pipes under a vertical pressure of 120ft., run the dynamos. The 
electrical current is carried by a thin copper wire to the mill, where 
it is reconverted into moving power and drives thirty stamps.” 


Mr. Hansury, of Manchester, who for fifteen years had 
charge of the rolling mills of the Bolton Iron and Steelworks, and 
was previously connected with the Cyclops Works, Sheffield, has 
been engaged to take the entire charge of the rolling mills at the 
works of the Johntson Steel Street Rail Co., Johnston, Pa., United 
States, which have been specially fitted up for the manufacture of 
girders and rails of all descriptions ; and the order for the mill 
engines has, we understand, been given to Messrs. C. and J. Gallo- 
way and Co., Manchester. Mr. W. H. Booth, another Manchester 
man, has also received an appointment with the Strong Locomotive 
Co., of New York, which is making a new type of locomotive. 


On Monday, September 19th, Messrs. Edward Withy and 
Co., of West Hartlepool, launched the steel screw steamer Heath- 
field, built to the of Mr. F. Wood, London. She is a vessel 
of 290ft. in length, with a large deadweight carrying capacity, and 
built to the 100 Al class at Lloyd’s. The vessel has a long raised 
quarter deck, short poop, long bridge house, and a topgallant 
forecastle. The main, bridge, quarter, and topgallant forecastle 
decks are of steel and iron, the chart house, cabin skylight, engine- 
room skylight, bulwarks, rails, galley, cargo battens, and five 
water-tight bulkheads of iron. The steamer is built on the web- 
frame system and fitted with Withy and Sivewright’s patent 
improved cellular double bottom for water ballast all fore and aft, 
four steam winches, patent windlass, three stockless anchors 
hauling up into hawse pipes, steam quartermaster amidships, and 
right and left-hand screw gear aft. The vessel is rigged as a two- 
masted fore-and-aft schooner with iron lower masts, and will be 
fitted with triple expansion engines by the Central Marine Engineer- 
ing Company, West Hartlepool. 


At the last meeting of the Swansea Harbour Board, 
the clerk read the report of the executive committee on the pro- 
posed erection of a pumping station. It stated that tenders for 
the erection of pumping station ‘‘A ” at the North Dock had been 
received, and that the tender sent in by Messrs. J. and H. Gwynne, 
of London, who undertook to erect a suitable pump for £4180, had 
been accepted by the trustees. The clerk stated that five tenders 
had been received—Messrs. Easton and Amos, £2446; Messrs. 
J. and H. Gwynne £4180; Messrs. Allen and Co., £3996; Messrs. 
Tangye, £2780; and Messrs. Gwynne and Company, £2217. The 
report of the engineer (Mr. Schenk) described the differences in the 
specifications presented by the respective tenders, and said those 
of Messrs. Gwynne and Messrs, J. and H. Gwynne contained much 
fuller information than the others. In his opinion Messrs. J. and 
H. Gwynne had ni the best form of culvert to minimise the 
density of the water by placing the culvert in an inclined direction, 
gradually increasing in size towards the outlet, and terminating in 
a large bell-mouth close to the bottom of the basin. 


TuEemachinery and engineering plant of the Govan Forge 
and Steelworks, which only a few years ago was one of the most 
flourishing establishments of its kind in the Glasgow district, were 
disposed of last week by public auction, Messrs. Hutchinson and 
Dixon being the auctioneers. The total sum realised was about 
£6000, and many of the articles brought what were considered 

ood prices. A 12-ton steam hammer by Thwaites Brothers, of 
radford, realised £612. A 40-ton overhead travelling crane 
brought £445, and a similar hammer of 20 tons realised £370. A 
slotting machine by Smith, Eeacock, and Tannett, Leeds, brought 
£250 ; a 6-ton steam hammer, £225; a heavy lathe, £215; a self- 
acting lathe, £150; a slotting machine by Robertson, £155; planing 
machine, 20ft. by 4ft., £145; turning lathe by Shanks, £135; 
12h-cwt. Rigby steam hammer, £120 ; melting furnace with metal 
latform, £152; radial drill, complete, £106; Lancashire steam 
iler, 25ft. by 7ft., £105; a 2-ton Rigby steam hammer, £110; 
nine furnaces—two small size—£100 ; a large vertical by Harvey, 
£85; a 3-ton steam hammer, £84; a double-flued steam boiler, 
30ft. by 6ft., £82; high-pressure horizontal steam engine, lin. 
cylinder by 3ft. stroke, £70; and three gas producers and Siemens 


' melting furnaces, £46 12s. 
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. PERMANENT WAY HAND CRANE 


MESSRS. GRAFTON AND CO., VULCAN WORKS, BEDFORD, ENGINEERS. 








FIVE TONS PERMANENT-WAY HAND CRANE. THE “VIATOR” VERTICAL ENGINE. 





THE accompanying engraving illustrates the vertical engine 


Tas cocempanying engravings Mastrete o hend crane on the which Messrs. Jeffery and Blackstone entered for the Royal 


New Zealand Midland Railway, now in course of construction by 
Messrs. McKeone, Robinson, and Avigdor, contractors, of West- 
minster-chambers, Messrs. Carruthers and Wilson being the 
engineers. With the exception of the centre casting, cross | 
transome, barrel, and gearing, this crane is almost exclusively | 
of wrought iron. The frames of the carriage are rolled iron 
joists, section 14in. by 6in., having between them at the centre 
of their length a massive casting bored to receive the | 
post, and turned for a conical roller path ; the wheels, which | 
are of wrought iron, having steel tires and axles, are the same | 
as those used upon the ordinary stock of the line, the axle- | 
boxes being Beuther’s patent, working in solid horn plates, as | 
shown ; four laminated springs support the load, and blocks are | 











provided for relieving them when the crane is at work. A con- | 
tinuous central buffer, check chains, &., are fitted to couple 
with other stock. The centre post, which is 8in. in diameter, is 
of best hand selected scrap iron. The side cheeks and super- 
structure of the crane are constructed of heavy plates of 
wrought iron, fin. thick, carrying the bosses for the various 
shafts, and tied together in three places by cross transomes. | 
The whole of the gearing is exceedingly heavy ; the shafts, 
which are turned bright throughout their entire length, run in 
bearings bushed with phosphor bronze. A wrought iron 
ratchet with asteel pawl retains the load, and a turned brake, 
with wood-lined wrought iron strap, is provided, by which one 
man can lower the full load with perfect ease.. The jib is of 





STERN-WHEEL STEAMER FOR THE RIVER 
MAGDALENA., 

Our readers are already well aware that Messrs. Yarrow and Co., 
of Poplar, have for many years made a speciality of stern-wheel 
steamers, and we illustrate in this week’s issue one lately built 
by them for the navigation of the Magdalena river in South 
America, embodying the most recent improvements made by 
this firm. 

The Magdalena, like most of the South American rivers, can 
only be navigated by steamers of exceptionally shallow draught, 
and yet possessed of high speed, which qualities are essential in 
consequence of the numerous shallows and tortuous rapids which 
divide its deeper parts. Stern-wheel steamers are specially 
adapted to overcome these obstacles, as they possess exceptional 
manceuvring capabilities, far in excess of anything that can be 
obtained by side wheels, and they can pass through narrow cuts 
or channels where a side-wheeler would inevitably run the risk 
of seriously damaging its paddles. Moreover, a vessel on the 
stern-wheel principle can be built much lighter than on any 
other system, because owing to the heavy weights—i.c., the 
boiler, engines, and wheel—being at the extreme ends the hull can 
be suitably trussed by ties which are in tension, thus obtaining, 
from a structural point of view, a great depth of hull, while, on 
the other hand, if the weight of machinery be concentrated 
amidships such method of construction is inadmissible, and 
stiffness can only be secured by greatly strengthening the deck 
with materials, which would be in a state of compression, in- 
volving very considerable additional weight, the structural depth 
of the hull in this case being only represented by the distance 
between the bottom plating and the deck. 
| There is a remarkable advantage known to those who have 
| worked stern-wheelers, that, in consequence of the position of 
the wheel, when ascending a strong current or rapid the vessel is 
enabled to make headway where a side-wheeler, possessing the 
same speed in still water, would be unable to contend against 
the stream. There also seems to be secured by the stern-wheel 
system a greater efficiency, which is possibly due to the reduced 
slip owing to the wheel working in a current moving in the same 
direction as the hull itself, particularly if the wheel is so placed 
that it acts on the water near or quite at the top of the follow- 
ing wave. 
| Messrs. Yarrow and Co. have constructed stern-wheelers for 
| nearly every part of the world, and we hear on all sides of their 
| successful performance. Among those built by this firm our 
| readers will remember the Lotus and Water-lily, which played 
| so important a part in the Nile expedition, and upon which the 

entire communication between Cairo and the head-quarters at 
| Korti depended for several months when all other steamers were 
found utterly inefficient for maintaining navigation on a river of 
the character of the Nile with its numerous rapids, sharp turns, 
and shallows 





The illustration on page 372 is suffici- 
ently complete as to require but little by 
way of description. The hull is 120ft. 
long by 24ft. 6in. beam, the extreme 
length over the wheel being 139ft. 6in. 
The horizontal compound surface con- 
densing engines are placed quite aft, 
as usual, driving the wheel direct, 
one cylinder acting upon a crank on 
each side. The air, feed, and circu- 
lating pumps are worked direct from 
prolongations of the piston rods, The 
boilers are two in number on the 
return tubular principle, and are placed 
well forward, so as to balance the 
weight of the engines. The system of 
trussing, by which means the buoy- 
ancy of the centre of the boat is enabled 
to support the ends, is also clearly 
shown. The uprights, or kingposts, 
serve to carry the decks on which the 
cabins are placed, thus leaving the 
main or lower deck entirely free for 
cargo, which is not usually stowed 
below, partly on account of the ex- 
pense and delay in raising and lowering 
it, but chiefly to leave the entire in- 
terior of the hull free, so that in case 
of damage by running against snags or 
rocks, it is immediately accessible for 
repairs, 

The hull is sub-divided by eight 
cross and one longitudinal bulkhead, 
making a total of eighteen water-tight 
compartments. This sub-division is 
sufficient that in the event of two or 
three compartments being damaged, 
causing serious leakage, the safety of 
the boat will not be endangered. The 
steering wheel is placed in the pilot 
house, as shown, at a considerable eleva- 
tion, so as to enable the man in charge 
to get a good all-round view. From 
this pilot house are actuated three 
rudders, placed immediately in front 
of the paddle-wheel and between it 
and the stern. These rudders being 
balanced do not involve any con- 
siderable amount of power to work 
them, and in consequence of the bow 
and the stern below the water-line 
being well cut away, and the rudders 
being of exceptional size, it is easily 
understood why these boats should 
steer remarkably well. At the bow 
there is a powerful steam capstan, 
especially adapted not only for general 
use, but also for hauling the boat off 
sand-banks when necessity requires. 
The accommodation for first-class 
passengers consists of a main saloon 
50ft. long, and leading out of it are 
fourteen state rooms, fitted up in the 
usual style, and arranged so as to secure 


wrought iron, and the tie-rods have links to enable it to be | MESSRS. JEFFERY AND BLACKSTONE’S VERTICAL ENGINE. a good current of air from end to end. 


lowered on to a guard wagon whilst running in a train. The | 
platform is extended by means of hinged flaps, so that ample | 
room is provided for several men on each of the handles. The | Agricultural Society’s trials at Newcastle in July. We give 
balance box is of cast iron, being run in and out in the usual | it as showing the type of engine for the information of those 
manner by a screw, and secured by clamps. Two small wrought | not acquainted with it; the particulars of the engine will be 
iron swing arms, carrying at their extremity a screw can be | found in our impression of the 15th of July last, wherein will 


swung out at either side for blocking up the crane when lifting | also be found the results of the trial of the engine on the 
heavy loads. | brake. 


The officers’ quarters are on the second 
deck, immediately below the pilot 
house, and it will be seen that the saloon deck offers 


| for the passengers a well-sheltered promenade. The speed 


of this boat, judging from previous experience of nearly 
similar craft, will- be fourteen miles an hour, on a draught of 
about 16in., a very satisfactory performance we need scarcely 


say. 
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HEAD’S BLOOMING MILL. 


MESSRS. WESTGARTH, ENGLISH, AND CO., MIDDLESBROUGH, ENGINEERS. 
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HEAD’S IMPROVED BLOOMING OR COGGING 
MILL. 


THE illustration above represents an improved blooming or 
cogging mill, designed by Mr. Jeremiah Head, M. Inst. C.E., 
and manufactured by Messrs. Westgarth, English and Co., 
of Middlesbrough. The advantages possessed by it are 
as follows, viz. :—(1) That the engine and mill are all upon one 
bed-plate and self-contained. (2) That thereby the foundations 
required are of the simplest and cheapest description. (3) That 
it requires very little room, and is therefore specially applicable 
where the available space is limited. (4) That the balancing 
gear is entirely overhead and in sight. (5) That the engine, 
which will be hereafter referred to, is of an exceedingly simple | 


character, and can therefore be made much cheaper than the | 
ponderous machines usually employed for such work. (6) That the | 
roll screwing gear is operated either way by a friction clutch | 
under the control of the roller himself. (7) That by the addition | 
of a simple lever or other tackle overhead, the rope from which | 
is poheeon 3 for a turn or two round the capstan-head, to the right | 
of the engraving, the finished blooms can be raised so as to be | 
easily placed upon a high bogie for conveyance to the shears or | 
reheating furnace, where this may be required. 
The mill, as illustrated, is provided with a pair of rolls | 
with two grooves 20in. wide, and with a vertical range of 
22in. down to 4in. By increasing the distance between the | 
standards the rolls might be lengthened and varied in form 
to any desired extent. The engine has a single cylinder 
30in. diameter by 27in. stroke, and is intended to run at, 
say, 150 revolutions per minute. It is fitted with link motion 
reversing gear operated by a steam cylinder, controlled by 
an oil cataract and hunting valves. The steam distribution 
is effected by a piston valve; the crank shaft is provided 
with two fly-wheels, The quick running engine-shaft is 
by the system of helical steel wheels, as shown, 
into the main pinion shaft, running in a tubular bearing across 
the standards in front of therods. This tubular bearing, besides 
giving large wearing surfaces, excludes altogether any scale or 
dirt which might otherwise get in. Outside the left-hand stan- 
dard the pinion shaft engages with a wheel keyed on to the 
bottom roll, Outside the right-hand standard it engages with 
an intermediate wheel running on a pin firmly fixed to the stan- 
A pinion secured to the boss of this intermediate wheel 
engages a wheel keyed on to the top roll in such a way that the | 
latter can rise and fall throughout its entire range without 
affecting the gearing. The speed of the rolls, as compared with 
that of the engine, is reduced by the gearing in the proportion 
of 1°0 to 84. On the right-hand end of the main pinion shaft, 
previously referred to, is the capstan head. A rope turned once 
or twice round this can be employed either for lifting the 





finished bloom, or for lifting or hauling about castings at any | 


.part of the mill when repairs are being made, In order to 








| balance the top rod, the screws are perforated lengthwise by 


holes 2}in. diameter. A turned rod with an eye at the upper 
end passes down through each screw, and is firmly secured by a 
nut to the chocks carry’nz the upper roll. Chains ending in 
balance weights and passing over pulleys are secured to the bolts. 
The pulleys can be fixed to the roof or to stanchions rising from 
the standards, according to local circumstances, and the balance 
weights, which are made in segments, can be arrange! to han 


| wherever most out of the way. In order to allow of the balance 


bolts passing the horizontal bevel pinion spindle surmounting 
the standards, the latter is placed 4in. out of the centre of the 
lowering screws. This involves making the bevel wheels and 
pinions with teeth placed somewhat askew, a mechanical con- 


| trivance now in common use in Wicksteed’s testing machines 


and elsewhere, &c., which works perfectly well. The bevel 
pinion spindle has a hand wheel at each or either end for use in 
case of need. In regular work, however, it is intended to remove, 
or at all events not to make use of them. The right-hand end of 
the top roll is prolonged somewhat, and upon the prolongation 
is fitted a Weston’s friction clutch, operated by a horizontal 
lever extending to where the roller usually stands. When the 
lever is pressed home the pitch chain wheel forming part of the 
clutch gear becomes fixed to the upper roll. A pitch chain 
travelling upon it then communicates motion to a corresponding 
pitch-whee! on the horizontal bevel pinion spindle. The screws 


| are raised or lowered according to the direction in which the 


engine is moving. 

When the roller desires to depress the upper roll he operates 
his clutch lever just before the piece enters the roll at the front. 
After it has passed through, and before the engine is reversed, 
he operates his lever again, and so gives the feed for the return 
passage. At the end of the latter, and before the rolls are again 
reversed for a new entrance, he can, if he pleases, by operating 
his lever, raise the top roll to any extent. Balancing the top 
roll with tackle passing through the lowering screws was 
ony suggested by Mr. A. de L. Long, of Middlesbrough. 
Although the mill, as shown, and which is intended either to 
bloom iron piles or cog steel ingots, does not include a system of 
live rollers for feeding it at either end, there is no reason why 
these additions should not be made. It is not known by all 
engineers that a single cylinder engine with fly-wheels, balanced 


| slides, and steam reversing gear, will not stop on the centres 
| provided the reversal takes place after the resistance to the 
| engine is terminated, as in the present case. Nevertheless it is 


so. The reason is this—the attendant easily throws his link 
over with steam on ; the stoppage and reversal of the engine is 
then determined by a contest between the steam acting with full 
force in the new direction and the fly-wheels continuing the 
motion in the old one. This contest is divided into a series of 


| battles lasting half a revolution each. When the crank is on the 


top and bottom centres the fly-wheels manifestly have it all their 
awn way, consequently the ultimate victory of the steam must 


take place at some intermediate point ; that is, not on the 
centres. An engine and mill similar to the one illustrated, but 
not quite so large nor so complete, has worked for some years at 
the Newport Rolling Mills, Middlesbrough, with perfect success. 
The engine was never seen to stop on the centres. 








VAUGHAN’S WATER SEPARATOR. 





THE accompanying engraving illustrates a neat form of water 
separator made by Messrs. Vaughan and Sons, of West Gorton. 
It depends for its action on the principle that if steam is brought 
into violent contact with a surface it will throw down the water 
held in suspension in it; to use an old phrase, the water is 





“knocked out” of the steam by the deflector plates Cand B. The 
water in separator is drawn off at a little distance from the 
bottom, above the accumulation of sediment, and ejected by 
self-acting ejector. A brass plug is fitted at the lowest part to 
facilitate the cleansing of separator. A brass tap can of 
course be substituted 
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LETTERS TO THE EDITOR. 


We do not hold ourselves responsible for the opinions qy our 
[We ourselves f 


COLONIAL DEFENCE. . iii 
Srr,—Referring to my previous letter respecting the im 

of strengthening the naval defences of iolaieb. persait me to 
observe that, had more been known regarding the injurious effect 
upon our prestige in the Pacific, caused by the French occupation 
of the New Hebrides, and the loss of commerce resulting from this 
and other—accomplished—annexations, we should have far more 
strongly suppo the early protests made by the Victorian 
Government. Besides the loss of both prestige and trade, our 





thoughtful concluding pene After the somewhat sar- 


his 

castic foot-note that you appended to a former letter of mine, it is 
exceedingly satisfactory to find that the views expressed in your 
leader of September 23rd, as well as those in ‘‘U.’s” letter, which 
you endorse, so closely with those deduced both from my own 
shorter experience and former study of your pages. hope you 
will allow me to disclaim the smallest intention of omg a 
tion as a means of diminishing foreign competition. t, Sir, 
besides the fanatical educationist there is the reactionary, and as 
against him I wel the expression of ‘‘ U,’s” desire for a better 
general education, one that would make the workman more of a 
gentleman. I, too, am an employer with a continually increasing 
staff, and boys in training at every stage. I, too, havea university 
degree, founded in part upon an examination in book-learnt 








naval expenses and those of our Australasian colonies must 
necessarily be increased by the extension of New Caledonia’s penal 
settlements, which, by embracing the fertile New Hebrides group 
within its area, will secure the means of supporting the convicts 
continuously sent out from France, as well as the present army of 
criminals, who are fast outgrowing the means of support furnished 
by the somewhat barren land of New Caledonia. It is true that we 
are friendly with the French Government, and it is to be hoped we 
may long continue to be so; yet we were very friendly when Tahiti 
was seized, and its Queen and the missionaries of the London 
Society harshly treated ; and it was during this entente cordiale that 
a bloody conflict at Tahiti’s landing-place was only ted by the 
steady front shown by the marines and armed boats’ crews of H. M.S. 
Salamander, whose weapons were drawn ready to cut down the 
aggressive soldiery had they persisted in holding fast our boats. 

The continued occupation of the New Hebrides will also great] 
vitiate, if not wholly destroy, the many years’ work of Scottis 
military enterprise, outlay, and labour; and will likewise put an 
end to the cherished hopes of a Christian humanising influence 
extending from thence to the New Caledonian group. 

Annexation of the New Hebrides, and the enlargement of the 
Pacific convict settlements, would be of serious moment to Austra- 
lia, which is already troubled by the landing of some of France’s 
vilest criminals upon her coasts. Unfortunately, there are not 
sufficient means in New Caledonia for the reformation of criminals 
which devoted men are labouring to effect; nor is there enough 
womanly aid to soften and civilise the lives of these wretched 
beings, whose conduct is in some cases so vile as to necessitate, it is 
said, their being shot down like mad dogs by their warders. Even 
should transportation to the Pacific cease, the large body of convicts 
in New Caledonia and its dependencies, estimated at more than 
10,000, but probably numbering 15,000—including nearly 2000 first- 
class criminals and about 250 women—would call for the utmost 
watchfulness of the royal and colonial squadrons for several years 
to come. 

This large male convict population is not likely to prove an 
encouragement to the settlement of any honest and industrious 
French families in their near neighbourhood; and should a 
misunderstanding with France arise, there would be 10,000 or more 
convicts—mostly trained to arms—who, headed by their officials, 
might not be loth to undertake raids upon our flourishing colonies 
and possessions. In New Caledonia there is only one fair harbour, 
that of Noumea, and a still worse port called Puerto Grande; but 
were France to’secure her coveted possession of the New Hebrides, 
she would possess two good ports—whick she seems to have fortified 
in anticipation—and some smaller ones with several anchorages ; 
and thus the desired accommodation for her war vessels and a naval 
base for operations would be provided. 

Were the New Caledonian population largely concerned in trade, 
less objection could be made, but to have such a large and increasing 
criminal army placed between Australia and our Fijian possessions, 
nor far out of the track of British and colonial trade to the Manillas, 
China, Japan, &c., is a matter of no small importance to us and to 
our Australian children. R. A. E. Scorr (Rear Admiral). 

September l4th. 





COMMERCIAL EDUCATION IN RELATION TO FOREIGN 
COMPETITION. 

Srr,—In a former letter I made feeble endeavour to show that, 
as manufacturers, neither master nor man could be in such want of 
a Technical Education Bill as some people want to make out, or 
they could not in the past have done, as they can now, hold their 
own against the foreigner. No! it is not there that the shoe 
pinches ; but as so many of the consular reports published in your 
esteemed paper have shown, which I can from my own experience 
completely endorse, it is after the goods are made, placing them to 
the best advantage abroad, in face of the active, well-instructed 
foreign agents and travellers, who thoroughly outstrip us as sales- 
men and smal! merchants. 

Now the question is an extremely difficult one to solve, on 
account of not having in England the same class of persons, ready 
made, to undertake the positions of agents and travellers abroad ; 


and they must in England first be created, but how! It is a/ 


matter of £ s. d. and time. Unfortunately, what may be called a 
liberal education is in England confined to a class which is above 
doing such work as travelling, unless occasionally in his own business, 
and then even because, in nine out of ten cases, because he is not a 
good linguist or not acquainted with foreign manners and modes of 
doing business, he makes but a poor hand at it, and would be 
overhauled by a skilled foreign traveller in the same branch in the 
same town. To take anyone as a foreign traveller from a lower 
grade in the social scale would be to spoil everything from want of 
the necessary good education; because the middle or lower class 
education—unless got at a public school—is abominably bad, and 
one might say useless on the Continent, as he could not hold his 
own in any society, for want of general scholastic knowledge. The 
rubbish of French and German which is usually taught in Eng- 
Jand, very often by some adventurer who would not earn his salt 
at teaching in his native country if ever allowed to do so at any 
price, is generally worse than nothing at all. Then again, 
thorough geography, internationai commercial law, and scientific 
commercial knowledge, and many other y acqui ts, 
are Bohemian villages to most clerks or people in that grade of 
society. Therefore, where are the proper people to be found in 
England unless they are created for the job, or until education in 
general is so improved and universal as it is on the Continent? 
Any clerk in this country, after he had furbished up his foreign 
languages a bit, could be at once employed either as resident agent 
for a house abroad, or as traveller. Herein lies the advantage the 
foreigner has over us, We have neglected general education too 
long, and then not gone the right away about it ; but this lies very 
much in the peculiar conditions of England, where living is dear, 
because the lower ranks of society cannot afford to wait to get a 
thoroughly good education—part of which should be got in a 
foreign country-—before they must begin to earn their livelihood. 
This is different abroad. Education comes first and foremost in 
the scale in every family, and people who mean to become clerks 
and the like can afford to wait till the education they require and 
their apprenticeship is completed; when, with their knowledge of 
languages completed whilst being apprenticed in a merchant’s or 
manufacturer's office or works, they are fit at once to take the 
situations in question. 

It seems to me, therefore, that as the higher grades of society 
would not give themselves up to such work, and the grades below 
are insufficiently educated of themselves, means must be found for 
educating the latter to fulfil the purpose; and instead of a 
Technical we want and should have a Cx cial Education Bill, 
and if we once had that, and the system of education were the 
right one, what with our better manufacturing qualities and equal 
commercial ones, we need fear no foreign competition in the 
future, at least of such as is here in question. U. 

Rheinland, September 16th. 














Smr,—Permit me to thank your correspondent, “‘U.,” for his 
valuable letter, and not least for the promise of future favours in 





, without ever setting eyes, much less fingers, on the 
apparatus and experiments described; have gone through an 
apprenticeship, and finally find myself superintending the British 
workman in half a dozen trades on the cutskirts of engineering and 
what you aptly call ‘‘trade art.” 1 have even manufactured camp- 
stools, and broken them too. So I s feelingly on the subject 
of that sort of science which invokes Newton's laws rather than try 
an experiment, and, having a growing faith in that other sort, 
which consists in carefully arranging facts as you come across them, 
under heads of appropriate generalisation, I put in my plea for a 
careful reconsideration of our of el tary education. 
There is no reason why the reconsidered scheme, gradually and 
tentatively developed, should result in increased cost. 

It seems we are that the course of education for the bulk 
of the population should be the el tary school followed by 
some form of apprenticeship, supplemented by evening schoo 
The first seems to be the business of the State ; the last, I hope, will 
come more and more under the care of the various trades. Is it 
too much to hope that masters and men will be able in an increas- 
ing d to co-operate in such work? Even in the department 
of e art, schools of art do not produce originality. England 
alone among the nations has of late years done original work in 
this direction, but the men who have done it were not school 
trained. There is an unreality about school training which is apt 
to be fatal to originality. To succeed the elementary school, we 
ie gee what is getting more and more common, teaching care- 
fully adapted to widen the experience gained in the shop, and to 
bring it into relation with natural science and human life. Such 
teaching will not spoil our boast of sending out master mechanics 
in exchange for waiters, while it is likely to brighten the lives of 
those who stay at home. But here arises a very curious economical 

blem. Assuming that master mechanic and waiter alike quit 
eng in hopes that by their industry they will gain enough to 

d the evening of life in the Fatherland, and further, assuming 
that exiled mechanics gain and save more than waiters, what is 
the effect on that old enigma, the balance of trade, seeing that 
such savings are ultimately transmitted to the Fatherland, and 
appear as imports in the returns! Let no one think this is a 
frivolous question, or imagine that it does not involve most vital 


issues. WA. 8.°B. 
September 26th. 


PRESTON AND THE RIVER RIBBLE NAVIGATION WORKS. 


Sir,—Your article on ‘‘ Preston Docks and the Ribble” has sur- 
prised me very much indeed. I have subscribed to — — for 
nearly half acentury, and of course lalwaysconsidered NGINEER 
a well-conducted paper on engineering, and before any damaging 
article like the one alluded to would be published, proper inquiries 
would be made, and the facts ascertained from a reliable source. 
The ons eminent engineers have been called in and =e 
on the Ribble yee, | of these reports I send you, 
which appeared in the Preston Herald on Saturday last, viz.:— 
Captain Belcher, of the Royal Navy; Messrs. Stevenson and Son, 
of Edinburgh; Messrs. Bell and ler, Westminster and Glasgow ; 
Sir John Coode, Victoria-chambers, Westminster; Mr. Alfred Giles, 
Great George-street, Westminster; Sir James Brunlees, West- 
minster, past-president of the Council of the Institution of Civil 
Engineers, all of whom report most favourably, and express entire 
confidence in the success of the Ribble improvements; and the 
works would have been carried out at a considerable sum below the 
parliamentary estimate provided they had been carried out in 
accordance with the a plans, but the works are con- 
siderably enlarged and deepened, which ts for the additional 
cost. I enclose you a copy of my — 

NJAMIN SYKES, 


33, Hinckley-square, Preston, September 26th. 
{Mr. Sykes’ report will be found on page 266.—Ep. E.] 














M.L.C.E, 


Sir,—I desire to thank you for your article on the Ribble navi- 
gation works. It is to be hoped that the Preston Corporation will 
call in a competent engineer as you suggest, who would give an 
impartial opinion. The engineer who has charge of the works is a 
member of a firm of civil engineers who have been engineers to the 
Ribble Navigation Company during the past forty years, whose 
firm gave evidence before Parliament when the Act was obtained 
in session 1883 that a large vessel could now get up from the sea to 
rane at low-water spring tides—see page 22, question 324, 

ouse of Commons Committee, 4th April, 1883. How such a state- 
ment cou'd ever be made I cannot imagine. Why, a boat drawing 
3ft. of water cannot get up to Lytham from the Irish Sea at low- 
water spring tides. The fact is, it is virtually one continuous sand- 
bank from the end of these works to the bar—length, five miles— 
and there is from 3ft. to 4ft. depth of water on the bar at low- 
water spring tides. If you look at the map of the Ribble 
estuary, which you published on the 13th of May last in one of my 
letters to you, you will observe I have drawn a line from St. Anne’s- 
on-the-Sea to Southport from land to land, and four miles of this 
five-mile length is out in the open estuary. The nearest land on 
the north is w-in-Furness, thirty miles off, and on the south 
is the Welsh coast, twenty-five miles off, and on the west is the 
Irish Sea. The dredgers are at work some three miles from the 
end of the south training wall, between six and seven miles from the 
docks at Preston, and over ten miles from the bar. The dredgers 
are at work in some hard marl at nt, and as they move on u 
the river towards Preston the hole fills up with mud, gravel, oa 
sand. Ihave myself sounded at low water over the concrete. The 
Gilbertson dredger has d ed during the first twelve months, 
from July last year to July this year, and I assure you I give you 
the facts. I ought also to add that thirty years ago the same frm 
of civil engineers dredged the river for a company called the Ribble 
Navigati pany. The works ended in failure and financial 
disaster ; and by the advice of the same firm of engineers the 
Preston Corporation hased the Ribble Navigation Company 
and commenced dredging again, and of course there is not the 
smallest hope of the works being successful. Why, there is no 
owner of an ocean ship who dare allow his ship to come over that 
continuous bank of sand five miles long, and to enter a channel over 
ten miles from the docks, which channel will run dry at low water. 
Only coasters can ever use such a channel, and coasters come now, 
and there is plenty of accommodation for those; and to accomplish 
what the Preston Co tion have entered on is to remove out of 
the bed of the river in one length four miles long from 18ft. to 
20ft. deep, of sand, gravel, hard marl, and rock, wide. This 
length they have not started on yet. 

G. Henry Roperts, C.E. 

87, Fishergate-hill, Preston, September 17th. 








THE RELATIVE STRENGTH OF SCREW THREADS. 
Sir,—Referring to your correspondent “Inquirer's” letter, in 
your issue of September 16th inst., I to remind him of the fact 
that a very few threads of a jin. bolt of nine to the inch—Whit- 
worth’s—are able to resist equal strain with the section of the 
bolt at the bottom of the th 
We may allow that the shearing strength of the threads per 








——— 





square inch = the tensile strength of the bolt per — inch, it 
m oO 


the workmanship is good. The diameter at bot the threads 
of a Jin. bolt is, according to “ Molesworth,” = ‘7827in.; area of 
‘7327 = *4216 square inch; circumference of ‘7327 = 2‘Sin. ; and 
1000 = “1111 = pitch at threads; and 7111 Tit = ‘018518 = one-sixth 


of pitch ; and ‘1111 — 018518 = ‘092593 = effective breadth of 
threads to resist shearing ; and ‘09259 x 2°3 = 2129 = the area of 


one convolution of thread to resist shearing; .°*. a7 = 1°98, 


Say, two threads = sectional area of the bolt at bottom of the 
th This is as far as the strength is concerned ; allowance 
for wear and tear, friction, &c., is another consideration apart from 
‘* Inquirer's ” question. 

If some of your American correspondents would kindly give us 
their experience of the Seller’s system in vogue there, I think your 
readers would be thankful. R. HARTLAND, 

Cork, September 21st. 


Srr,—In reply to “ Inquirer,” in Tak Encrnger for September 
16th, about the relative strength of screw threads, his experi- 
ments agree with theory, for he will find in ‘‘ Stoney on Stresses,” 
page 627, that the resistance of a screw to stripping is approxi- 
mately measured by the circumference of the screw at of 
thread multiplied by half the height of the nut and again multi- 
plied by the shearing strength of the material. The shearing 
strengths of iron and mild steel are about 18 and 22 tons respec- 
tively, or say 80 cent. of their tensile strengths, and the height 
of the nut should not be less than six-tenths of the diameter of the 
screw at the base of the thread. this it appears that 
theoretically the pitch of a screw has nothing to do with its 
strength. MN. D. ¥. 
September 27th. 





STRENGTH OF CHILLED PLATE ROLLS, 


Sir,—In a clutch reversing-plate mill, with the chilled rolls at 
the end of the mill next ihe gearing, the grain rolls in the middle 
the pinions at the farther eri, 2nd the top chilled roll driven by 
friction in the usual wey, the bottom chilled roll has the whole 
mill to drive; is subject to the severe shocks of clutch reversing 
in addition to bearing the stress borne by the top roll, and in a mill 
worked to the full of iis strength should be of diameter than 
the top roll to work with equal satisfaction, In this case the 
necessary ultimate twisting moment is 15,000,000 inch-pounds. 

The cast iron top chilled roll is 24in. diameter, the modulus of 
rupture of its material, say, 40,000 lb. per square inch, then the 
ultimate resistance of its section to bending = ‘0982 x 40,000 x 24° 
= 54,300,672 inch-pounds, 

In combining the two moments—Rankine’s rules and tables, 
rule 57, page 227—to obtain the proper diameter of the bottom roll 
I get the following result :— 

Diameter of bottom roll: 


sa V 54,300,672 + ./(54,300,672? + 15,000,000) 
“1954 x 27,700 
y qf Sm + (100,000 /543? + 150) 
5440 


s/ ‘ 
pam far = 27gin. 
This diameter is evidently too large. Does Professor Rankine's 


rule apply to cast iron? rhaps some of your mathematical 
corvemmintionte will tell me; and say how I can calculate the proper 
diameter from the two given moments. R. T.C, 


5, St. Ann’s-terrace, Portrack, Stockton- 
on-Tees, September 21st. 











CIRCUMLOCUTION AT THE PATENT-OFFICE, 


S1r,—Perhaps you can kindly afford me space in your columns 
to draw attention to the following. ; 

Being desirous to obtain provisional protection for an invention, 
I wrote to Mr. Lack at the Great Seal Patent-office, requesting he 
would forward me the requisite papers. Z 

I sent my letter on the 29th ult. In reply, I received printed 
instructions to apply at certain cities in Ireland, of which Dublin is 
one, or to give notice at any money-order office. On inquiry at the 
office here—Freshford—the post people knew nothing as to how I 
was to give notice. I, therefore, on the 2nd inst. sent a postal 
order for £1 to the postmaster at the chief office in Dublin, with a 
request for the — I heard nothing until the 7th, or after five 
days’ delay, and then only received a _— form acknowledging 
my letter and saying ‘‘ the subject shall receive attention.” This is 
the 13th, and I have heard nothing further. Thus, after nearly a 
fortnight’s delay I am still without the papers. Perhaps publicity 
may effect a change for the better in this sort »f administration. 

Rilkenny, September 13th. C.E. 





SHIP CANAL FROM WOOLWICH TO NEWHAVEN, 


Sir,—In your last isswe you state that a ship canal is proposed 
from Woolwich to Newhaven by a Mr. Grylls, that the scheme is 
looked upon favourably, and that though no surveys have been 
made, it is believed that the country will be easy and inexpensive. 
Whether this was, as Artemus Ward would say, ‘‘sarkasm,” or 
really put forward in sober earnest, I cannot judge, but on the sup- 
position that it was the latter, I would crave a space in your columns 
to show the absurdity of the whole scheme. us 

An examination of the Ordnance map will show that there is no 
leading valley which could be utilised for the construction of a 
canal nearer to Woolwich than that of the river Darenth, which 
mingles its waters with the Thames at Crayford Ness. This river 
rises at River Head, about a mile north of Sevenoaks, and runs 
down a very decidedly defined valley ; but in its course it falls some 
200ft., the levels of its banks at various points being : Crayford 
Ness, 15ft.; Dartford, 20ft.; Horton Kirby, 70ft.; Farningham 
105ft.; Eynesford, 120ft.; Shoreham, 150ft.; and River Head, 
200ft. above Ordnance datum. y 

Supposing it be admitted that the Darenth has a sufficient — 
of water for locking, leakage, evaporation, and compensation, whic 
it certainly has not, on arriving at River Head the high range of 
hills overlooking the Weald to be encountered ; this has a 
height of 500ft., and as there is no water on the high ground, any 
further rise in the canal would be out of the question, and a cutting 
for a considerable length of some 300ft. depth would have to be 
constructed, falling to the southward to attain the level of the 
Medway Valley at Tunbridge, some 160ft. above datum, for which 
fall no head water could be obtained. This cutting at the deepest 
part, supposing the slopes to be } to 1, would cost at the least 
£450 per lineal yard, or about ,000 a mile. Following the 
Medway Valley from Tunbridge by Parkhurst, the head would be 
ewe sen | at Ashurst, and a considerable rise with many locks would 
have to be encountered. Between Ashurst and the Ouse Valley 
the South Downs’ range would intervene, and here in cuttings 
of 300ft. or 400ft. would be necessary in the Weald clay, with 
slopes of at least 2 to 1, ing about £1200 per lineal yard, or 
£2,000,000 a mile, the distance between the valleys being some ten 
or twelve miles. The Ouse Valley would be entered near Buxted, 
and would be followed by Uktield, Isfield, Barcombe, and Lewes 
to Newhaven. In the lower of this valley the inclination is 
small. The South Down Range, like that between Sevenoaks and 
Tunbridge, could not be surmounted by locking for the same 
reason, viz, absence of water in the high und. The railways 
that would be interfered with would be the South-Eastern at Dart- 
ford, Sevenoaks, and Tunbridge—the two last points being on 
the main line to Dover—the Chatham and Dover main line at 
Sutton-at-Hone, and the Sevenoaks branch at ‘ord—at each 
of these points the lines cross the valleys on viaducts 70ft. high— 
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the London, Brighton, and South Coast at Barcombe and 
pe The soutien that would be raised to the scheme on 
these grounds, and the expense of the works involved, it is 
unnecessary to estimate. : ‘ 

Throughout the Darenth Valley important roads would be inter- 
fered with at every village, and the residential damage and inter- 
ference with mills, &c,, would be enormous, The total length of 
the line would be about 50 miles, and taking into consideration the 
number of locks which would have to be the rate of 
travelling could not exceed two miles-an hour at the outside. The 
dues, to make the scheme a commercial success, would be excessive, 
and the time saved very small, 

I could go further into detail, but I cannot ask you to give more 
of your valuable space, nor do I think it worth while to waste 
more time in discussing a scheme which is so ridiculous on the face 
of it. W. H. Tuomas, M., Inst. C.E. 

15, Parliament-street, 8, W., 


September 26th. 


SPECIMENS OF STEEL SCALE PRODUCED BY THE SKIDDING OF 
RAILWAY WHEELS. 


$1r,—In reading an article with the above heading in your issue 
of September 9th, there seemed to be some difference of opinion as 
to whether the specimens referred to had left the tires of the wheels 
on the rails, Assuming that it does leave cither the one or the 
other, may I state that the general appearance of the specimens 
illustrated in your issue, together with several other reasons, seems 
to favour the possibility of their having left the tires and not the 
rails? In either case, the abrasion continues as long as the brake is 
applied, and ceases when the brake is taken off. 

ow, assuming that the oe left the rails; as soon as the 
brake was discontinued and the wheels commenced to revolve, the 
specimen, which would have been forced along in front of the wheel, 
would now receive the weight of the van pasting over it, and would 
not therefore have the oval appearance which it has in the illustra- 
tration. 

Again, assuming the scale to be the hundredth part of an inch in 
thickness, and assuming twenty trains per day to pass down the 
incline with the brake applied, and the wheels skidding at one 
particular part of the incline in each case, the rails would be com- 
paratively useless in five days. On the other hand, the fact of the 
tires being worn into flat places, as stated by a locomotive superin- 
tendent, and the general appearance of the imen, which in my 
opinion is broken off by coming in contact with the brake blocks or 
other prensa h as soon as parca « agg oe to — tend 
to substantiate the opinion ex y Mr. in his r. 

Bridge-road, Stockton-on-Tees, September 15th. ef Pr. 





Sir,—-Although not a railway man, perhaps I may venture to 
offer the following results of my experience for whatit is worth. I 
take it there are two extreme and distinct examples of ‘‘skidding ” 
regarding railway wheels, one of such is iar to the locomotive, 
and obtains in the case of effort to start the train where the tractive 
force is greater than the adhesion due to the insistent weight on 
driving wheels, Thesecond example is exemplified where the brake 
power is sufficient to arrest the revolution of the wheels, and which 
seems to be the kind alluded to by your correspondent, 

Now every turner knows right well that his hardened steel turning 
tool will not “stand,” i.¢., preserve its cutting edge, if the cireum- 
ferential speed of the work in the lathe exceeds, say, from 15ft. to 
20ft. per minute. He is fully alive to the fact that when this speed 
is much ded the hardened cutting edge of the tool will not bite 
or cut into the softer metal, but will be burned away, aye, and 
fused away if the speed is excessive—in fact, as if held to a grind- 
stone, 

Let us com the case of driving wheels having been allowed to 
kid at a circumferential speed of, say, 35 miles per hour, 
spent, and suppose the diameter of the wheels = 6ft. Now we 





But still the balance registers 5lb. only. If Mr. Hartland is yet 
in doubt, let us assume for a moment he is right, and that the 
strain is 101b. The hook so far is in contact with the lower nail, 
and there is'no palpable evidence whether or not that nail is setting 
up strain. Now add another 4b. weight to the load in the hook, 
and the latter will immediately descend and part company from 
the nail ; it is now certain that the nail imparts no strain, and the 
total possible strain is 5} lb., due to the suspended loadalone. But 
weare confronted with ver of the spring being compressed 
more with a load of 54 1b. than it is with 10 }b. strain. 

The only conceivable explanation is that the balance told the 
truth the whole time, the results being (a) when the hook was 
empty the lower nail pulled 5 Ib.; (b) when the hook carried 1 lb, 
the nail was strained 4 lb.; (c) when the hook carried 5 Ib. the nail 
was strained nil ; (¢) the upper nail was strained 5 |b. only in all 
three cases ; (¢) the strain upon the upper nail was always identical 
with the strains transmitted through the balance, the balance being 
the equivalent of the bolt in the original inquiry. Mr. Hartland’s 
dilemma should have been apparent at the i Ib, stage. If the 
strain is 6 lb., the hook- will move out of the position proper to 
5 lb., and lose contact with the-nail, losing at the same time the 
5 lb, strain due to that contact. The remaining strain is tlie I 1b. 
load only, but 6b. assumed strain is necessary to produce this 
result, and therefore 6 lb. = 1 Ib, , 

Notwithstanding the slip demonstrated’ above, Mr. Hartland’s 
deduction is virtually correct for actual practical cases, for between 
such and his illustration there is no true analogy. He assumes a 
practically rigid connection for his two: nails, and a very elastic 
medium for transmitting the strain. In practice the elastic balance 
would be a metal bolt, and the two nails would be two or three 
thicknesses of metal— —having feeeebly almost the same 
elasticity of com ion which the bolt has of extension. To put 
Mr. Hartland’s illustration on all fours with this, it is necessary to 
consider his two nails as held apart . & ring having equal 
movement for load with the spring of balance. For ease of 
illustration, assume that both springs act in compression, of course 
in opposition to each other, and that every pound weight causes 
lin. movement in either spring. 

Now at the commencement of the experiment the balance spring 
is strained 5lb. and compressed 5in., and as it is held there by the 
opposing spring, the latter must also have been strained 5 lb. and 
com 5in. As the springs are opposing when one is farther 
compressed, the other elongates to the same extent. Consequently 
if we put additional strain on. the balance spring tending to com- 
press it farther, the distending spring between the nails follows up 
with a continually diminishing thrust till the balance —- been 
loaded with 101b. At that —- the balance spring has been com- 
pressed five extra inches, and the opposing spring having extended 
itself by the same t has ex} d all its elasticity and exerts 
no thrust, the only remaining strain being the 10]b. load, We 
have, then, gradually and regularly increased the load from 0 to 
10 Ib., and at the same time reduced the spring thrust between the 
rails from 51b. to 0, In other words, for every pound added to the 
load the nail—or spring—strain was reduced by Mi consequently 
when we add 1 lb. load we get strain = 5lb. + 1lb. — $lb. = 541b., 
and for 10 lb. load, strain = 5lb. + 101b. —-5lb. = 101b. 

From the above it will be seen that the determination of the 
actual strain in a bolt depends largely upon the relationship of its 
elasticity to that of the pi it binds together. In considering 
this relationship notice should be given to other points than the 
mere theoretical elasticity of the solid material. For instance, at 
first sight it would appear that two thick cast iron flanges connected 
by a wrought iron bolt would present a case where the bolt would 
have a relatively high elasticity, and yet, owing to a highly elastic 
jointing material being used, or a badly faced joint, or unequal 
screwing up, &c., the ultimate elasticity of the bined 
might be much higher than that of the bolt, and the flanges would 
have a ‘ ogy up” power when additional strain was im 
upon the bolt. For most practical cases it is therefore desirable to 











may allow that the versed sine of an arc of 3ft. radius, 
by a chord of lin., is of so small a quantity that we assume the 
tread of the tire has a ing of lin. on the rail. Conceive 
the wheels to be revolving on this bearing, of about lin., without 
being able to move the train—we may compare the lin. of rail to 
the tool, and the tires revolving at a rate of 3080ft. per minute to 
the material to be turned—we may expect that the tires will be 
the aggressors and burn the rails, and the abraded scale found will 
belong to the rails. For the second case, supposing the driving or 
carriage wheels to be arrested in their revolutions by the applica- 
tion of the brakes whilst the train moves at 35 miles per hour = 
3080ft. per minute—here the tires will be the tools and the rails 
the material to be planed—we may expect that the rails will be 
the aggressors and flats on the tires, and the abraded scale 
found will belong to the tires, R. HARTLAND, 
Cork, September 19th. 


THE GENERATION OF STEAM. 

Sir,—Referring to the paper on the above subject in your issue 
of the 9th inst., allow me to take exception to the term ‘‘ waste” 
as applied to the heat contained in the gases of combustion after 
leaving the boiler flues, 

Waste would appear to signify an avoidable or preventible loss; 
but how would you prevent the escape of hot gases from the boiler 
flues without stopping the draught! These gases, in virtue of the 
heat they contain, have to perform, before they leave the chimney, 
one of the most important functions in a steam power plant—that 
of poere draught, and thereby rendering combustion possible. 
We might therefore as well speak of so much heat or power being 
wasted in driving the governor or the feed pump. If you pro- 
vided sufficient boiler heating surface—aided by fuel economisers— 
to prevent any gases escaping above say 250 deg., you would never 
be able to get upa fire at all. The only alternative is artificial 
draught ; but as one could not take the power off the main engine 
—for the blower would be required long before the former could 
start—it is open to question whether the separate blowing engine, 
between steam, attendance, repai , would not run away with 
considerably more than the 4%; = 13°8 per cent. of the total 
power wasted up the chimney now-a-days by the hot products of 
combustion. An engine of 100 indicated horse-power requiring 
3b. of coal per indicated horse-power per hour, and 21 lb. of air 
per pound of coal, would take J051b. of air per minute at the 

uisite pressure. 

.Though the memorable Capell fan controversy showed wide 
divergencies between different modes of computing a fan's 
efficiency, it would be eas gh to calculat t certain 
limits the power necessary for the above work. Note that our fan 
would have to be driven by some supplementary extraneous power 
—hand, electrical, or other—until suficient ateam was got up in 
the boilers, H. LEupPoLp. 

Brindisi, September 14th. 








A PROBLEM IN STRAINS. 

Sir,—It is curious that Mr. Hartland should have so nearly 
demonstrated the fallacy of his theory but yet missed it. One is 
tempted to ask if he tried his experiment before writing to you. 
He proposes to hang a Salter’s balance from a nail, load it with 51b., 
drive another nail through the lower hook to retain it in its then 
position, and then remove the load. We are all that the 
strain on the upper nail would then be 5 1b., neglecting the weight 
of the balance, Next, we are to — 11b, into the lower hook, 
and Mr. Hartland contends that the load on the upper nail will be 
6 lb., viz., 51b. strain from the lower nail and 1 i load. But if 
this strain of 6 1b. exists, it must be transmitted through the spring 
balance, which yet registers 5 1b. only. 

Let Mr. Hart’ extend his experiment, adding 1 lb. increments 
to the load coe ened from the hook, till there is a total of 51b. 
actual and visible weight. If we are to add the initial strain of 
5 lb, on the lower nail, the gross strain transmitted must be 101b. 





the strain of the — screwing up as added to that of 

the subsequently imposed load. The exception would be in cases of 

heavy work where the extra cost of the bolts would be a material 

consideration ; it would then be necessary to consider the question 

more closely on the lines indicated above. C. G. Masor. 
September 20th. 





S1r,—One of your sceptical correspondents cannot accept Mr. 
Hartland’s authoritative solution of this problem. His top nail is 
a rigid beam, whilst the problem has a flexible one which has been 
set to a resistance of five tons, tending to stretch the bolt between 
the top and bottom nuts. I think his own appliance will show him 
the correctness of the conclusions of others. 

Suppose the Salter’s balance to be loaded with 51b., and the 
bottom nail be driven in to hold the 51b. tension, then remove the 
weight. Mr. Hartland must agree that 1 lb. will not take it away 
from the nail, but he must admit that the bottom nail is lightened 
of its load by 11b, Under these conditions the problem is answered 
by saying that five tons hung to the loop of the bolt will remove all 

ressure from the bottom nut, because the reaction of the spring 
is just five tons, the tension on the bolt is always five tons—or in 
other words, 51b. hung to the Salter’s balance will need no assist- 
ance from the bottom nail. JouN Batey. 

47, Heytesbury-street, Dublin, September 23rd. 





Sir,—As regards my letter of September 16th, page 233, I posted 
it before I tried the ted experiment with a balance, so confi- 
dent was I of the result being in favour of the view I held ; but a 
short conversation held a few minutes after the posting of the 
letter, with a friend, flashed the scales from my eyes at once, so 
that simple as the experiment was, I needed no recourse to it to 
disabuse the erroneous impression I held for years regarding the 
strains exemplified through ‘‘X.’s” wm ys I did not ask you to 
suppress my letter, and accept my thanks for deleting portions of 
it. Verily I have been ‘hoist with my own petard;” but no 
matter, it is a consolation to know that more than I have been 
mistaken in their views, and reading between the lines of ‘‘ Zit’s” 
letter of 23rd inst., he seems to be wavering, till he obtained the 
balance and tested the matter. 

In conclusion, I beg respectfully to call upon your correspondent 
“Zit,” who is no doubt a practical engineer, to kindly pe on 
‘*X.’s” most instructive problem, showing its bearings with both 
variety and thoroughness. I hope he will comply. 

Cork, September 26th. R. HARTLAND. 


Sir,—Permit me to point out that most of your correspondents 
have now reduced their discussion of ‘‘ X.’s” ingenious probiem in 
strains to a puerile squabble about words, There can be no doubt 
whatever that in the diagram as first drawn by ‘‘X.” the strain on the 
bolt cannot exceed 5 tons, save by just so much as is needed to 
a the spring just so much further as will take the load off 
the lower nut. If, however, we turn the whole affair upside down, 
all the conditions are altered, and whatever load is put on in addi- 
tion to the 5 tons -must be carried by the bolt, except in so far as 
the stretching of the bolt receives the tension of the spring. 

The important question for engineers, then, is this: ‘‘ Are the 
conditions under which a tie-rod, bolt and nut, boiler stay, &c., is 
used those answering to condition No. 1, as first sketched by ‘‘X.,” 
or are they identical with No. 2—that is, the case of ‘ X.’s” 
diagram inverted ¢ 

It will be seen that in the case of a boiler stay we have precisely 
condition No, 2, and consequently the additional stress caused by 
bp ap of the steam is borne by the stay, and must be caleu- 
lated for ; but the tie-bar between two railway carriages may have 
no augmented stress 7 on it by the pull of the engine, provided 
it is screwed up so tight to begin with that the buffers are sent home 
a little, and are not separated while the train isrunning. In bridge 
work very complex questions of this kind may arise, rendering it 
difficult to say whether a tie is or is not subjected by the rolling 
load to more than the original tension. It is very easy to say that 





it will be best in all cases to act as though it had to endure the 
extra stress, but the extra weight thus introduced may be a serious 
consideration when a bridge of large span has to be made. Thus, 
for example, the ties in a bowstring girder may or may not be in 
the condition No. 1 according to the relative elasticity and stiffness 
of the roadway and the bow. 

It would occupy too much of your valuable space to go into the 
consideration of this case at any length. There is much more in 
the problem than appears at first sight, and I commend it to the 
attention of men like Mr. Graham or Professor Smith, who have 
made calculation of stresses in framed structures a speciality. 

Sunderland, September 26th. J. Trevor. 





STRESSES IN A CAMP STOOL, 

S1r,—Whilst acknowledging Mr. Hartland’s correction of my 
calculation, I cannot agree with him that it is not the right demon- 
stration. My assumption of ‘‘a beam fixed at one end and loaded 
at the other” I believe to be correct as a statement of the condi- 
tions under which the material is subject to strain. He 
very dogmatically says if I place a board on the top and sit upon it 
my. mistake will be evident. A camp stool is not so, provided the 
seat is flexible, and assuming the weight to cause a dip of 2in. 
below the horizontal line; 140 lb. so placed will give a direct pull 
of 35 1b. on each leg, which is equal to that weight hung on the 
unsupported end of a beam, say, 8,5;in. from the bolt-hole or point 
of support. It is at this point the \reaking strain should be calcu- 
lated, Therefore 1° * "> * 2X1 11416 ewt., or 127} 1b. — 
nearly—breaking strain of each leg. 

47,.Heytesbury-street, Dublin, 

September 23rd. 


JOHN BaTEY, 





RADIAL STEAM HAMMERS. 

Sir,—Referring to the notice in THE ENGINEER of our radial 
steam hammer which appeared in July last, we think it only fair 
to’state that we got the idea from Mr. R. L. McMutrie, foreman 
blacksmith at Messrs. Stephen and Sons, Linthouse, Govan. It 


wwas he who suggested the principle and mode of working the 
‘machine, and it was for his use that the first was made by us. 


Clyde Engine Works, Polmadie, JAMES BENNIE AND Co. 


Glasgow, September 28th. 





MOORGATE-STREET STATION ROOF. 

Sir,—It is proverbially unwise to prophecy, and therefore I will 
not attempt to assert that this roof will tumble down or be blown 
down or be burnt down, but that one of these catastrophes is likely 
to happen very shortly any engineer who takes the trouble to 
inspect the roof will feel inclined to predict. Here, in the very 
centre of London, is an ugly structure, not only of wood, where 
something better is called for, but of scantlings flimsier than would 
be permitted for a temporary pig shed at an agricultural show. 
Would not Sir Edward Watkin do better to leave politics and 
Channel tunnels alone and to attend a little more to his numerous 
railways? Coroners’ inquests are to be avoided ; that at Doncaster 
has been a bad one; but, in all seriousness, there is likely to be 
another at Moorgate-street soon, if precautions are not taken. 

London, September 24th. PESSIMIST. 


BOSTWICK S FOLDING GATES. 

Srr,—These, as illustrated and described in THE ENGINEER of the 
23rd inst., may be ingenious, but they are certainly not novel. 
Gates with this horizontal lazy-tongs movement have been used in 
America for years, ¢.g., at the ferry landings at Philadelphia and 
New York, where, till the arrival of the boat, it is desired to bar 
the way to the water, but where a quick opening of a e is 
necessary directly a boat arrives. ANKEE. 





EDISON’S NEW ELECTRICAL GENERATOR. 


Sir,—I have read with much interest the description of Edison’s 
new generator which appeared in your last impression. Permit me 
now to suggest that a very careful investigation shall be made as to 
the specific heat of magnets. It is quite clear that if the theory of 
the conservation of energy is true, work must be done every 
time a magnet is demagnetised by heating it. If this be the case, 
then more heat must be expended in raising a magnet to a given 
temperature than would be needed to heat a similar non-magnetised 
bar through the same range. May I venture to suggest that such 
an inquiry as this could be admirably carried out by Mr. Hughes, 

London, September 21st. VoLt. 


TRIAL OF STONE BREAKERS. 

Sir,—Re the above cope in your journal, may we add that 
Messrs. Baxter and Co.’s machines were driven by ‘‘ Lancashire ” 
belts. The competing ‘‘ Blake” started with a double leather, 
which immediately broke ; was repaired only to break again. A 
new leather, single, was substituted, and eventually an order was 
given to our firm for a belt similar to that driving Messrs. Baxter's 
machines. 

The writer and a representative of our firm were present and 
witnessed the test. Mr. Baxter’s report and other circulars are 
enclosed. 

Pp. LANCASHIRE PATENT BELTING AND HosE CoMPAaNY, 
S. J. M’MEEHAN, 
Strangeways, Manchester, September 26th. 





INVITATIONS FOR TENDERS. 

Srr,—Your advertisement columns of the last two weeks contain 
an invitation to contractors to tender fora public shelter of iron 
to be erected at a popular watering-place on the Devon coast; 
and as we proposed to tender for the work, we obtained the plans 
and specification, and we were much surprised to find in the latter 
that the major part of the ironwork is to be provided by a Scotch 
manufacturer, who, we learn, will tender for the whole affair. 
Surely, Sir, this is very unfair, Advertising for tenders under 
such circumstances is a farce. CoNnTRACTORS, 

September 27th. 








THE AstaTic Express. —The “Asiatic Express,” which will, it is 
proposed, run from Jersey City to San Francisco in connection with 
the Oriental and Occidental Steamship Company, will soon be 
arranged for, it is said. The conveniences of the route will be so 
great, and the accommodation so luxurious, that much of the 
European travel to all portions of Asia will be, it is thought, 
attracted in this direction, in preference to the Suez Canal or other 
routes, In order to carry out the idea perfectly, it is proposed to 
sell coupon tickets in Paris and London for Tokio, Yokohama, Hong 
Kong, and Canton, by means of which a passenger will have his 
sleeping section and his state room booked right through to destina- 
tion before he leaves home. Only two changes of conveyance 
between Liverpool, Havre, and destination will be necessary, the 
first when the passenger leaves the steamer at the Jersey City 
wharf, where he will have to walk perhaps ten yards to reach his 
train, and the second at San Francisco, where he will leave the train 
to take his berth on the China steamer. The cars composing the 
train include dining, smoking, and reading-room cars, all connected 
with one another, as well as sleepers. The train will be in many 
ways similar to the New York Central train running between 
Chicago and New York. It is also int2nded that the trip shall be 
made as quickly as possible, and to effect this stoppages at all points 
of the road will be as brief as the rapid handling of freight and 
baggage will allow. By this means it is expected to accomplish the 
trip across the continent in 100 hours, by which means it will be 
possible to make the trip from London to Yoxohama in about a 
month. It has not been decided whether to run the Asiatic express 


weekly or fortnightly.—San Francisco Bulletin, 
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TO CORRESPONDENTS, 
Registered Telegraphic Address“ ENGINEER NEWSPAPER, 


*.* All lettera intended for insertion in Tuk ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication but as a proof of good frith, No notice what- 
ever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents lo keep copies. 

°° In to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a ld. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

E. J. B.—Letters and papers are awaiting the application of this corre- 
spondent. 

R. 8. H.—There is nothing in the least novel in your suggestion, The mode 
of carrying it out may be novel. We do not think any railway company 
would incur the cost of applying the invention, 

T. H.—-The largest driving wheels ave those of the Cornwall, London and 
North-Western Railway, Sft. Gin. diameter, Driving wheels Yt. in 
diameter were used for many years on the Bristol and Exeter broad-gauge 
engines, 

Errata.—Page 254, last column, line 25 from the end of paragraph, for 
“1728 feet,” read ‘*1728 inches.” Line 21 Jrom end of paragraph, Jor 
* foot-pounds,” read “ inch-pounds.” 





MACHINERY FOR CUTTING ISINGLASS, 
(To the Editor of The Engineer.) 
Sir,—Can any of your readers give us the address of makers of 
machinery for cutting isinglass ? H. O. E. 
London, September 23rd. 





PATENT CUT STEEL NAILS. 
(To the Editor of The Engineer.) 
Sir,—Could you or any of your readers inform me who is a maker of 
steel patent cut nails, similar to what is known as ‘‘ Patent Rose ?”’ 
Reading, September 28th. E. Davies. 





AUTOMATIC BOILER FEEDERS. 
(To the Bditor of The Engineer.) 

Sir,—Can any of your subscribers kindly inform me who are the 
makers of automatic boiler feeders, and if any reliance can be placed in 
their use? J.J. B 

London, September 26th, 





DRAUGHTSMEN’'S SALARIES. 
(To the Editor of The Engineer.) 

Sir,—Can any reader tell me what is a fair salary for a fully competent 
designer and draught: , age twenty-eight, in a machine-building fac- 
tory? Only one oe ey W. R. 

Nottingham, September 28th. 
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MEETINGS NEXT WEEE. 


Society or Enoingeers.—Monday, Octeber 3rd: Ordinary socting 
to read :—‘‘ Stability of Factory Chimneys,” by Mr. R. J. 
Hutton, of which the following is a s; :—Remarks as to errors 
made former writers—Best form section-—-Batter—Conditions of 
Remarks as to wind-pressure on differently formed 

surfaces ; 's coefficient erroneous—Position of resultant force at 
any section; Rankine in error—Weight of brickwork—Safe stress— 
Examples of chimneys and of failures. A visit to sewerage and water- 
works at Acton and Ealing will take place on the 19th October, of which 
due notice will be given. 





DEATHS. 

On the 27th September, at 2, Victoria-road, Worthing, Epwin ArTuur 
Bernays, M. Inst. C.E., late Superintending Civil Eghsece, H.M. Dock- 
yard, Chatham, aged sixty-five. 

On the 22nd July, at 8) ‘hai, Joun Brovunuir, C.E., Assistant Engi- 
neer to the China ilway mpany age twenty-two years, son of 
Charles and Catherine De Bels Brounlie, of Turin. 
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THE HEXTHORPE COLLISION. 


THE coroner’s juries empanelled to inquire into the cir- 
cumstances of the Hexthorpe collision have returned 
verdicts of manslaughter against the driver and fireman 
of the Manchester, Sheffield, and Lincolnshire Railway. 
They were admitted, however, to moderate bail, awaiting 
their trial at the next assizes. We do not see how a 
jury could find any other verdict, and Sir Edward 

atkin has admitted the liability of his company to the 
sufferers and the relatives of those slain. But the last 
word has yet to be said on the subject, and while there is 
much to be urged in excuse for the driver and fireman, 
nothing can be said in favour of the system on which the 
traffic was worked. In fact, the accident was the result 
not only of negligence on the of the driver and fire- 
man, but of a defective system of conducting the traffic for 
which they were in no sense or way responsible. We 
have already stated all the facts, but it may save 
trouble if we re-state the salient points. There is a ticket 
platform at reve = only used during the Doncaster 
race week. At this platform a Midland train was standing, 
the tickets being collected, when the regular Manchester, 
Sheffield, and Lincolnshire through train from Liverpool 
ran into it, with results too well known to need recounting 
here. The collision occurred because the regular block 
signals were not used. The traffic at this particular time 
was so heavy that the ordinary block signal stations were 
too far apart, and 7 were om aon oy by flag-men, 
who cut . the ordinary block sections into smaller 
lengths. Thus, when ah dbees got “line clear” outside 
ome, ~ it did not mean that there was an open road 
through Hexthorpe, as would be the case under ordinary 
conditions, but only that the-line was clear to the fla 
man. All this seems to have been very precisely state 
in the book of instructions delivered to the driver. Un- 
fortunately he took it for granted that he knew all that 
was in the book—that it was the regular book of 
instructions, with the contents of which he was well 
acquainted, and so he did not take the trouble to read it. 
We may ask here how it was that his foreman did not find 
out whether instructions so important had or had not 
been read and understood? This will no doubt be cleared 
up at the trial. However, whether he was on the look 
out for red flags or not would have mattered little had he 
seen them in good time. It is stated that neither he nor 
his fireman saw them, and that they got within 200 yards 
of the Midland train before they saw it. As soon as the 
driver perceived that the line was not clear he put on his 
brake, we all know, with little effect. The speed was no 
doubt reduced, but the train was not stop in time to 
avert a dreadful collision. 

One of the first points for consideration here is, did the 
railway company when they abrogated the normal system 
of signalling provide an efficient substitute? The cir- 
cumstances of the collision are sufficient answer to this. It 
will be seen that there was a weak link in the chain of con- 
ditions constructed to secure the safety of the travelling 
public. The substituted signal system was incomplete, it 
was not self-sufficing. It had to be supplemented by a 
special book of instructions, and the Maiechester, Sheffield, 
and Lincolnshire Company in pointing out and urging 
that there would have been no collision if only the driver 
had read his book of instructions, condemns itself. The 
sufficiency of the system all hinged on the reading of a 
few es in the instruction book. The principle here 


‘involved is radically Mears | No railway company is 
ety 


justified in risking the of passengers on such a 
contingency. If it was essential to safety that the driver 
should be made acquainted with the method of signalling 
used at Hexthorpe during the race week, then he 
should not only have had printed instructions, but 
verbal instructions as well. No pains seem to have been 
taken to get the facts well into the head of the driver. 
It may, however, be argued ‘that the system was 
so well thought out and so good, that no special instruc- 
tions were necessary. But if this was the case then the 
driver may be excused for not reading the instruction 
book; and no doubt an adequate method of signalling 
would have avoided the catastrophe altogether. If, for 
example, the red flags had been supplemented with fog 
si there would have been no dcuidant. On most lines, 
when a rail is taken out the red flag man puts downa 
couple of fog-signals as an additional precaution. Why 
was this neglected at Hexthorpe ? e flag men had 
detonators given them; why were they not used? A more 
important question remains for consideration. It does 
not seem to be disputed that the driver of the Man- 
chester, Sheffield, and Lincolnshire engine had a clear 
interval of 200 yards in which to pull up. He was 
running down an incline of 1 in 112, but the velocity of 
the train could not have been very great, for he had 
slackened speed at Hexthorpe cabin, and the regulation 
speed between Hexthorpe Junction cabin and the station 





is thirty-two miles an hour. It is not probable, there- 
fore, that he was running at more than thirty miles an 
hour when he caught sight of the Midland train. Now 
thirty miles an hour is 44ft. per second, and . = 136 
seconds. The train was fitted with an ordinary vacuum 
brake, non-automatic, and therefore not complying with 
the Board of Trade regulations. The circumstances 
demanded the utmost promptitude of action on the part 
of the brake; but the vacuum brake is never prompt. Five 
or six seconds at least must have elapsed before the blocks 
at the end of the train took hold. The delay was fatal 
to twenty-five individuals. The Westinghouse automatic 
brake can pull up a train running at fifty miles an hour 
on a level in about 750ft. The distance run by a train 
after the brakes are applied will vary as the square of 
the speeds, while the times vary as the speeds. If 
a train moving at fifty miles an hour traversed 750ft. 
before it stopped, a train running at thirty miles an 
hour ought to be pulled up by the same brake in a 
distance of 270ft. From this it follows that if the Liver- 
1 train had been fitted with a Westinghouse automatic 
rake, it would, if running on a level, have been pulled 
up about 100 yards in the rear of the Midland train. 
At Hexthorpe, however, as we have said, the train was 
on a falling gradient. This gradient, however, would not 
double the distance run by the train after the brake was 
applied. We do not know the weight of the Manchester, 
Sheffield, and Lincolnshire train, but we shall probably 
not be far wrong if we take it at 200 tons, engine and 
tender included. The accelerating force of the incline 


would be ie =1°78 tons. 


the brakes would be at least twenty tons. This is assuming 
that the co-efficient of friction was only 0°1. It will be seen, 
therefore, that the accelerating effort of gravity was only 
one-tenth the retarding effort of the brakes, and so could 
but little augment the distance traversed by the train on the 
incline as compared with the distance traversed by it on a 
level. It is abundantly clear, therefore, that if the West- 
inghouse automatic brake had been fitted to the train, 
there would have been no accident, and it is also clear 
that the vacuum brake used—which must not be con- 
founded with the automatic vacuum-brake—was very 
inefficient Indeed, the driver himself stated that the 
brake seemed to act badly. How comes it that the train 
was fitted with an old-fashioned brake, condemned long 
since by the Board of Trade ? 

We find, then, on reviewing the story of this lamentable 
collision, that it was due to a concatenation of circum- 
stances, each contributing to bring about the direful end. 
In the first place, the block system being suspended, 
no adequate precautions were taken to make the driver 
and fireman of the Liverpool train aware of the fact. 
Secondly, we have been unable to satisfy ourselves that 
the flag-men did their best to attract the attention of the 
Liverpool train officials—they may have done so or they 
may not. Thirdly, the train, instead of being fitted with 
a brake that would satisfy the Board of Trade, was fitted 
with a now antiquated device worse than no continuous 
brake at all, in that it might well give a driver a false 
and most perilous sense of safety by its presence which 
would be falsified by its action. It is not usual to find in 
the history of a railway accident so many causes con- 
tributing to one result. The whole tale is eminently 
instructive, and the lesson which it tells may well be 
taken to heart by railway men all over the world. The 
shareholders of the Manchester, Sheffield, and Lincoln- 
Railway, we may be certain, will not soon forget it. 


But the retarding force of 


THE NEWBERRY-VAUTIN GOLD EXTRACTION PROCESS. 


Tue method of extracting gold by means of chlorine 
from auriferous quartz and other minerals that are not 
susceptible of being advantageously treated by the 
ordinary processes of battery, or mill-amalgamation, has 
not hitherto proved as useful in gold-mining countries as 
might have been expected from its simplicity. This is 
in great part to be attributed to the fact that in the 
original form of the process as introduced by Plattner, 
about forty years since, where gaseous chlorine is passed 
through the finely-divided ore, considerable delicacy of 
manipulation is required, the exact proportioning of water 
to ore in the mass being of importance, and the provision 
of a chlorine still and chemicals for generating the gas 
render it unsuited for out-of-the-way localities. ‘The 
greatest objection to the process has, however, been its 
extreme slowness, from two to three days being requisite 
for the conversion of the gold into chloride and the 
subsequent extraction of the latter salts by washing with 
water, while from ten to twenty hours more was required 
for the precipitation of the gold from the chloride solu- 
tion. In 1884 a series of experiments was commenced, and 
carried on for two years, 2t the laboratory of the Techno- 
logical Museum, Melbourne, by Mr. J. Cormo Newberry 
and Mr. Claude Vautin, with a view of rendering chlorina- 
tion more generally available in the treatment of rich 
pyritic ores such as are now becoming the staple product 
of the deeper Australian gold mines. These have resulted 
in the elaboration of the process bearing the joint names 
of the inventors, which has been very successfully adopted 
on a working scale in Australia, and in order to satisfy 
the numerous inquiries made from other parts of the 
world, the inventors have erected a model, half-sized, 
plant in London, which we lately had the opportunity of 
examining when at work on the treatment of a very 
pyritic gold ore from Queensland. The principal dif- 
ferences between the new and old processes are as 
follows :—-(1) Substitution of chlorine under pressure in 
rotating barrels for the old-method of chlorination by 
the slow absorption of the gas in tanks. (2) The use of 
vacuum-washing and filtration instead of simple washing 
by displacement. (3) Continuous precipitation of the gold 
from the liquors by filtration through charcoal instead of 
using ferrous sulphate solution in special tanks. The last, 
which is perhaps the greatest novelty, is the result of 
experiments made many years since by Mr. Newberry on 
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the reducing action of nuclei and their probable influence 
on the origin of gold nuggets. 

The order in which the several operations are carried out 
is as follows :—The auriferous material under treatment, 
which, when containing sulphides in quantity, is_pre- 
viously calcined as mye d as possible, is deposited in a 
hopper placed over the chlorinator, which is a revolving 
barrel constructed of iron lined with lead, and of sufficient 
strength to withstand a pressure of 100 lb. per square 
inch. The lead lining is protected from excessive scouring 
by ribs of wood placed at intervals round the inside of the 
barrel. A charge of about 30 cwt. of ore is run from the 
hopper into the chlorinator, and water and chlorine- 
sunbaahede chemicals, generally sulphuric acid and chloride 
of lime added. The man-hole cover is placed in position, 
and the vessel is then gas-tight. A valve of special 
construction, attached to the barrel on the side opposite to 
the man-hole, is then connected by rubber hose to an air- 
compressor, and air under sufficient pressure to liquefy 
chlorine gas, about four atmospheres, is forced into the 
chlorinator. The valve is then closed and the hose 
disconnected, and the vessel with its contents caused to 
revolve by frictional gearing from one to four hours, 
according to the size of the gold grains, during which time 
the chlorine has combined with the gold and formed 
soluble gold chloride. The chlorinator is then iy 
and the air-pressure withdrawn, and any chlorine that 
exists in the form of gas after the air-pressure has been 
removed is passed into lime water and absorbed ; by this 
means the workmen are prevented from inhaling any 
chlorine gas. The cover to the man-hole of the chlorinator 
is then removed, and the vessel again put in motion, when 
the contents are discharged into the filter below, which 
eonsists of a large lead-lined iron vat with a false bottom, 
and connected with the vacuum pump by a pipe under- 
neath. As soon as the contents of the chlorinator are 
deposited in the filter the communication between the 
vacuum pump and filter is opened, and the solution of 
gold chloride rapidly withdrawn from the ore and 
deposited in a holder. Water is continually added to the 
surface of the ore in the filter and the solution from it tested 
from time to time, and, when found free from gold, the 
connection with the vacuum pump is broken and the 
filter tipped up and the waste ore or tailings fall into a 
truck and are run out on to the tailings heap. The 
removal of the gold solution and washing of the ore 
occupies about one hour. The solution of gold is then 
passed through charcoal in another vessel, during which 
the chloride of gold is decomposed and the gold deposited 
on and in the charcoal, which, when fully charged with 
gold is burnt, and the ashes fused with borax in a 
crucible and the gold obtained. 

The chief advantages of the new system are its 
rapidity and greater certainty of action, and its cheap- 
ness; most of the work done by hand in the old process 
being done automatically. The great saving of time is 
due to the rapid filtration which is brought about by 
means of a vacuum produced under the filtering medium 
by a specially constructed pump, the action of which 
prevents the material, however fine, from settling down 
on or into the filter bed in a compact mass; but, on the 
contrary, keeps the filter bed lively and open. The 
revolving barrel or chlorinator keeps the ore in motion 
during the time it is in contact with the chlorine, and the 
introduction of compressed air prevents any chlorine 
existing in the form of gas; but it is liquefied by the air 
pressure and forms a very strong solution of chlorine in 
water, whereby the combination of the chlorine with the 
gold is greatly accelerated. By these means the gold in 
the ore is converted into a chloride in a few hours instead 
of taking from twenty-four to forty-eight hours under 
the old method. 

The advantages of decomposing the gold solution by 
passing it through charcoal in lieu of the old and tedious 
method of precipitation by sulphate of iron are numerous 
and obvious. We have been informed by Mr. Vautin that 
the method has proved very successful in the treatment of 
gold ores containing tellurides from Colorado, which may 
be completely decomposed if bromine is used instead of 
chlorine in the barrel. The solvent action of bromine 
upon gold is even more energetic than that of chlorine. 
When the gold is notably argentiferous the presence of an 
alkaline chloride—particularly chloride of calcium—in 
the liquor is to be desired in order to dissolve chloride 
of silver as it forms, and so leave the gold exposed to the 
action of the chlorine. For this purpose the use of hydro- 
chloric acid in decomposing the bleaching powder may be 
preferable at times to sulphuric acid. 


THE PRESTON DOCKS SCHEME. 


We have received from Mr. Sykes a letter, which will 
be found in our correspondence columns. Mr. Sykes is 
angry with us without cause, and accuses us of unfairly 
treating a matter of great general interest. We ne 
scarcely point out that we have no motive for publishing 
a “damaging article,” and Mr. Sykes must learn not to 
be offended if the public works which he constructs are 
criticised. Engineers of world-wide reputation have to 
undergo such ordeals. In the Preston Herald of Satur- 
day last appears a defence of the scheme, quoting the 
opinions of many able men in its favour. We never for 
one instant disputed that the Preston Dock scheme was 
supported by the opinions of competent engineers. We do 
not for a moment suppose that the pad of Preston 
would have undertaken any scheme of such importance 
until they had obtained favourable opinions from engi- 
neers. Works of this kind are never undertaken on the 
advice of a single engineer or of an isolated firm. Further- 
more Mr. Sykes misses the whole point of our contention, 
which is not that the works cannot be made, but that if 
made they will not pay, because the cost of maintenance 
and the interest on the capital expended will come toa 
larger sum than the docks can earn. Given money enough 
and time enough, and the engineer can accomplish 
anything. The question of success is one of the mean- 
ings attached to the work, and we have failed to find 





that any engineer of eminence has pledged himself 
that the Preston Docks must be a commercial success. 
In order that our readers may be placed in a position to 
judge for themselves, we give in another place a descrip- 
tion of the scheme in full, written at our uest spe- 
cially for this journal by an engineer eminently qualitied 
to deal with such a subject, and what he has said is 
based on a careful personal examination and inspection 
of the works. On this statement of facts we make no 
comment whatever; our readers must judge for them- 
selves how far it is consistent or inconsistent with any- 
thing which we have written. - 

We have already told our readers that the Town 
Council of Preston have had before them a resolution to 
apply to Parliament for permission to borrow a sum of 
£510,000, on the security of the rates, for the purpose of 
completing the docks and the channel by which they will 
be placed in communication with the sea, The resolution 
was stoutly opposed, and the meeting was ultimatel 
adjourned to the 29th. During the discussion which too 

lace, some interesting information was brought to 

ight; more was desirable. The facts possess consider- 
able interest for engineers, as well because of the peculiar 
physical difficulties to be overcome as of the light which 
they throw on municipal methods. The story of the 
docks may be briefly stated here. Preston, a large manu- 
facturing town, communicates with the sea by a river, 
the Ribble. It was decided some years since that a 
dock should be constructed, but as would be of no 
use without a channel to the sea, it was decided furthermore 
that regulation works should be undertaken and the river 
deepened. Now, virtually the river may be said to ter- 
minate at Lytham or near it, and from this point to the 
bar, a distance of about six miles, extends a great flat 
tract of sand, gravel, marl, &c. At low water this is left 
dry for miles, the Ribble finding its way through 
various channels. It is possible when the tide is out to 
walk across to Southport by wading up to the knees 
through one or two channels; but the tide ebbs and flows 
with tremendous velocity, as is its manner in all nearly 
such estuaries. At high tide as much as 25ft., or even 
more, of water is over the sands; at low water there is 
no channel more than about 3ft. deep. It is stoutly 
contended that docks cannot be made to pay unless 
steamers can get in and out of them at all states of the 
tide. This question has been very fully thrashed out in 
connection with the Manchester Ship Canal. It appears 
that the advocates of the Ribble scheme are content to 
make a deep-water channel to some point at or beyond 
Lytham, and trust to the high tides to take steamers over 
the five miles of sand between Lytham and the bar. Very 
grave questions arise here. It is quite evident that if the 
scheme is carried out in this way the utility of the docks 
must be seriously impaired. On the other hand, how is a 
channel to be made and kept open under the conditions 
detailed on page 263? 

As is very often the case, the scheme became enlarged as 
time passed. The first estimate was £558,150. When the 
proposal came before Parliament it was unopposed on engi- 
neering grounds,and there was virtually no cross-examina- 
tion of is mem or adequate inquiry as to whether, 
first, the works could be made or maintained at all; or, 
secondly, granting this, the money asked would be sufii- 
cient for the purpose. The Corporation got their Act, 
and the works were proceeded with and have been going 
on ever since. The total cost incurred up to the present 
appears to be about £700,000. A new estimate has been 
per by Mr. Sykes, based on the proposed extensions, 

ringing the contemplated expenditure up to £1,171,105, 
representing a perpetual charge on the Preston rates of 
about £40,000 per annum, against which is to be offset 
the profits, if amy, earned by the docks. As this is nearly 
double the first estimate, it is not remarkable that four- 
teen members of the council voted for delay and inquiry. 
We shall not attempt to enter into a consideration of the 
more or less covert charges made against certain members 
of the council. We take it for granted that, as a matter 
of course, every one concerned has acted in perfect good 
faith from beginning to end. But it is open to us to say 
that we believe that explanations are wanted which are 
not as yet forthcoming. For example, the first estimate 
for dredging was £94,776. A further sum of £143,000 
is now asked for. Why is this necessary? Has it been 
found that the amount of dredging tirst proposed both as 
to distance and depth was insufficient, or is it that the 
difficulties encountered in dredging were under-estimated ? 
During the recent discussion to which we have referred 
above, a passage by Mr. Vernon Harcourt in the “Encyclo- 
pedia Britannica” was quoted by Alderman Hibbert. It 
is worth reproducing, strongly supporting, as it does, our 
views on the matter :—“ Training walls which stop in the 
middle of a wide sandy estuary, Tike the walls carried out 
on the Seine and the Ribble, can only be regarded as 
incomplete works, which sooner or later will have to be 


ed | extended if the full benefit of a trained channel is to be 


reached. . . . . The training walls on the Seine and 
on the Ribble, whilst improving the trained channels, 
have been prejudicial to the channels beyond, and the 
extension of the works has been authorised on the 
Ribble. Once begun, they must be carried 
out to deep water. . . . The training walls in the 
Ribble estuary must eventually be extended, even 
beyond the limits at present authorised, if a good navi- 
gable channel is to be secured to Preston.” The question 
has yet to be answered, will it be possible to maintain 
training walls-at all in such a tideway during the winter 
season, or, if they are maintained, will not the sand be 
washed right over them into the channel, rendering ee 
petual dredging at enormous cost necessary? Even Mr. 
Sykes, who is sanguine, drawsa line. “After the channel 
is dredged,” he says, “to the full depth, there will be 
about 700,000,000 cubic feet of tidal water brought up 
and down the river every spring tide. This will have the 
effect of scouring out and keeping the bed of the river 
clean, provided the Corporation keep out the refuse and 
solids from the sewage of their own town, and of those 
towns lying above Preston, situate in the watershed 





of the river Ribble.” It is very difficult to recon- 
cile efficient scouring action with the assumption that 
such sewage as the Ribble receives may be sutti- 
cient to block wp the channel. A letter bearing 
on this question of dredging, from the pen of Alder- 
man Hibbert, appears in the Preston Herald of the 
17th inst. It runs as follows:—‘“ After a good deal 
of fencing, on Thursday last, Mr. Sykes was pinned to 
the statement that the length he was calculating for was 
about seven miles only, from the dock sill seaward, which 
is substantially the same length that Mr. Thomas Walker 
tendered for. On referring to the lithograph plan show- 
ing the new river from Preston to the sea, dated Feb- 
ruary, 1884, and signed ‘ Edward Garlick, I find that this 
length of about seven miles brings us only a little beyond 
the commencement or thereabouts of the ‘proposed south 
training wall; that this. wall extends two and three- 
quarter miles beyond where Mr, Sykes’s estimate leaves 
off; and further, that from the end of the proposed south 
training wall to the bar measures on the plan six miles, 
as I stated, and that his correction of my statement was 
itself incorrect.” Assuming this to be true, it will be 
seen that the heaviest part of the dredging work is not 
included at all in the new estimate. It is highly desirable 
that this point should be cleared up. 

The proper course to be pursued by the ratepayers of 
Preston is to call in some competent and disinterested 
engineer of large experience in such work, and to get a 
report from him, not only as to the value of the work 
already done, but as to the probable expenditure in the 
future. Already it is said that about £100,000 has been 
spent on dredging. What is there to show for this? 

ow is it that Mr. Sykes did not produce for the benefit 
of the Town Council a chart, showing the old and new 
soundings along the channel. If the dredgers have been 
working out seawards, and can show that they have made 
a fair beginning, at all events, a strong argument is at 
once supplied in favour of the works. That the dredgers 
should do good work in the river is no more than 
was to be expected. The crux of the whole problem 
is the formation and maintenance of a channel from 
Lytham to the bar. If everything is straightforward 
and likely to be successful, the Town Council should court 
an inquiry such as we suggest. It might cost five hun- 
dred or a thousand guineas, but the money would be well 
spent, no matter what the tenour of the resulting report 
might be. The Council is, however, at present against it. 





THE FAULTY SWORD BAYONETS AND SIR JOHN ADYE. 
Owrnc to the reflection cast upon him by the mention of his 
name before the House of Commons, in connection with the bad 
cutlass sword bayonets which were found in the hands of the 
Navy, Sir John Adye pressed for the appointment of a Special 
Committee to inquire into the case so far as it affects him. The 
Committee were directed to undertake this investigation, and 
have now made their report, which appeared in the daily papers 
of last Saturday, September 24th. In this there is little room 
for anything new. In THe Enoinger of May 27th last, page 
418, we gave the account of the steps which brought about the 
approval and issue of these converted cutlass bayonets, as related 
in the proceedings of the Committee of which Sir Hussey Vivian 
was president. The same account is here repeated with little 
variation, showing that Sir J, Adye had put the Superintendent 
of Enfield in direct communication with the Admiralty, in order 
to settle the matter effectually and without circumlocution, and 
had given directions to carry out what they had determined on, 
after repeating the question at the end of a period of delay 
which had occurred. It is difficult to conceive what better 
course a Director of Artillery could pursue. Surely all details 
could be most effectually dealt with by the responsible manu- 
facturer and those who were to use the arms on service. When 
they had come to a decision, and a decision which involved no 
expenditure of money, but a considerable saving compared with 
the manufacture of new weapons, it would surely have been 
vexatious for the Director of Artillery to raise further questions, 
We do not believe that any sane man was likeiy to du so. How- 
ever important the matter was, it had become a question of 
detail. Sir John Adye could not know the details of manufac- 
ture as well as General Dixon, nor the requirements of the naval 
service as well as Sir Arthur Hood. The time had come to let 
the work proceed. Sir John Adye had every reason to recognise 
these officials as the ised and most competent authorities 
that could be found, and if the matter afterwards miscarried, he 
must be ed as free from blame. Any other view of the case 
can, we think, only be attributed to prejudice or something worse. 
In saying this, however, we do not necessarily repudiate the 
idea of raising such a question in the House, or of treating 
the Director of Artillery as responsible for the work of his sub- 
ordinates. Let it once be recognised that the Director of 
Artillery is to stand or fall by the manufacturing success of the 
departments under him, and no doubt a most effectual guarantee 
would be established for the selection of the best manufacturing 
officers that could be found; but the application of such a 
principle could only be reasonable when the Director of Artil- 
lery had a long tenure of office, and when the officers in ques- 
tion were those of his own appointment. In the case in ques- 
tion it could not be urged with any show of reason that Sir 
John Adye was responsible for the qualifications of General 
Dixon, who had held his appointment of Superintendent of 
Enfield, and had acquired considerable experience in his work 
probably, while Sir John Adye was still a captain of artillery on 
active service in the Crimea or India. The Committee say, as 
they could not fail to say, that “Sir John Adye cannot be held 
to be personally responsible for the faulty material of the cut- 
lasses and sword bayonets.” They certainly go on to regret 
that Sir John Adye did not obtain a “ categorical reply” to his 
question “ whether the conversion could be effected,” and that no 
record has been “kept of what at the conference held at 
his desire between the Superintendent of the Small Arms 
Factory (General Dixon) and the Director of Naval Ordnance 
(Sir Arthur Hood), on May 25th, 1871.” This regret is ques- 
tionable. To insist on written categorical replies and written 
minutes of each interview might be a wise step for a man to 
take whose object was to guard bimself from all consequences 
that might arise in future inquiries into possible future failures. 
This peculiar form of caution, however, is hardly one of the 
qualifications we desire in our responsible officers, It has 
accompanied timidity and inefficiency more commonly than 
igour. We have no desire to. make cause with Sir John Adye. 
e@ have expressed our wish that he could have taken to steel 

as a mare and breech-loading as a system sooner than 
did ; but we say without hesitation that to find a fault with his 
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part in the transaction of the converted cutlass bayonets, it 
would be necessary to have a perverted judgment or a sinister 
motive, 


ANOTHER FAILURE OF A VACUUM BRAKE, 


As the 3.40 p.m. train from Birmingham to Manchester and 
Liverpool was approaching Wolverhampton on the 16th inst. the 
Webb vacuum brake refused to act, and the train rushed through 
the station at a high speed. The cause of failure is not stated, 
but many circumstances may have contributed to the result. 
In the Board of Trade Returns for the half-year ending Decem- 
ber, 1886, there were no less than twelve such cases of over- 
running reported by the London and North-Western Railway 
Company against the same brake, one of these being the collision 
at Carlisle on the 21st December last, owing to the main pipe 
having become blocked with ice, which has always been a great 
enemy of vacuum brakes. In the previous half-year there were 
also the collisions at Sutton Coldfield on May 4th, owing to the 
“stalk of the ejector valve breaking,” and at Birmingham on 
May 5th from the couplings breaking. Both these cases were 
dealt with in our columns at the time. In addition to the 
causes of failure already mentioned, viz., ice, a broken ejector 
valve, and broken couplings, there are, it seems, many others 
which also give no warning, viz., the boiler being short of steam ; 
the boiler having too much water ; water in the main pipe; 
waste in the main pipe ; leakage in the main pipe ; couplings 
not properly connected ; coupling working off the end plug; 
ejector pipe breaking ; and the vacuum clack-box on engine 
breaking. With so many means of rendering the brake useless, 
it is not to be wondered at that trains should escape control and 
collisions occur. The automatic tell-tale feature in the guards’ 
vans would hardly seem to be of much service. In the instructions 
for working the vacuum brake it is stated that there is a small 
vacuum constantly maintained in the train pipe, and that if 
this should not be kept up, “ the valve in the van will drop, the 
bell will ring, and the automatic brake be instantly applied,” on 
the van! There will probably be a more rude awakening than 
anything afforded by a peal of bells before such a fantastic 
suggestion for preventing loss of life in emergencies is done away 
with. One of the causes of this brake having failed to act is, as 
we have said, being short of steam in the bviler; and while 
many things may contribute to bring about this condition, pro- 
bably the most prompt is the explosion of the boiler. This was 
successfully illustrated on the morning of the 27th inst. As a 
South-Eastern train from London to Dover was approaching 
Lewisham the dome was blown off the boiler of the locomotive 
into the garden of the Lewisham Conservative Club, and the 
report adds, the train ran some distance before it was stopped. 
In such a case, of course, the vacuum brake is of no service, 
and it is easy to imagine what the consequence might be if such 
an incident occurred when descending a steep gradient, or when 
approaching a crowded terminal station. We are forcibly 
reminded by this occurrence of Sir Edward Watkin’s remarks 
when addressing the South-Eastern Company's shareholders 
shortly after the Penistone disaster, in July, 1884, as to 
the dangers to be apprehended from an explosion of the 
Westinghouse air-pump. After informing the meeting 
that the vacuum brake used on the South-Eastern Railway 
was the very best brake out, the chairman went on to 
say :—“ The Westinghouse brake was worked with an air- 
pump at a pressure of 901b. to the inch. This was on the 
engine ; so that if the air-pump were to explode—and it was not 
an impossibility—it would 1] to the most dreadful disaster.” 
Sir Edward did not appear to know that his vacuum brake was 
worked by steam from the boiler at 140 lb. or 150 Ib, to the inch, 
and he does not appear to have anticipated his boilers ever being 
unable to withstand this pressure. It may be well to inform 
this inaccurate chairman that when the boiler of an engine fitted 
with the Westinghouse brake exploded, the brake was applied 
automatically on the train, which was thus prevented from over- 
running the derailed engine. 








INTERNATIONAL RAILWAY CONGRESS, 
MILAN. 


An International Railway Commission, com of the 
representatives of railway administrations and companies, 
was appointed to sit prnesty at Brussels by the first 
Railway Congress, held in 1885, at that city, with the 
object of preparing the work for each future Congress, to 
be held every two years, Delegates of a number propor- 
tionate to length of way may be sent to the Congress by 
any railway company or administration, subject to a pro- 
portionate subscription to cover expenses. This year, as 
we have stated, the meeting is being held at Milan. 
Although at the Milan Congress England has been well 
represented numerically, English members had not their 
due weight at its councils, because present railway men 
have not had the advantages their sons now enjoy of 
practical instruction in continental languages, nor of that 
constant intercommunication with other European peoples 
that falls to the lot of their compeers in France, Belgium, 
Italy, and Germany, the three first of which countries 
sent the largest numbers of delegates to the Congress. 
The British Government was represented by Major- 
General Hutchinson, chief railway inspector of the Board 
of Trade; the Great Western Conaieey by Mr. James 
Grierson, general manager; the Great Eastern Company, 
by Sir H. Tyler, M.P., director, and Mr. John Wilson, 
engineer-in-chief; the Great Northern Company, by 
Sir Andrew Fairbairn, director; the North-Eastern 
re a by Mr. John Cleghorn, director, and Mr. 
C. N. Wilkinson, secretary; while the railway depart- 
ment of the Indian Government was represented by 
Colonel C. H. Luard, R.E. Mr. Barton Wright was also 
present at a dinner given by Sir Andrew Fairbairn to 
the pry members, together with Mr. Ely, engineer- 
in-chief of the Pennsylvania Railroad. The other States 
besides those named that have sent delegates are Algeria, 
the Argentine Republic, Austria, Hungary, Brazil, 
Bulgaria, Denmark, Egypt, Greece, Holland, Luxemburg, 
Mexico, Portugal, Roumania, Russia, Servia, Spain, 
Sweden and Norway, Switzerland, Tunis, and Turkey, 

The Congress was opened at the Scala Theatre, Milan, 
on Saturday, September 17th, b Signor Saracco, Italian 
Minister of Public Works, and President of the Con 
whose address of welcome was replied to by the President 
of the Permanent Commission, M. Fassiaux, secretary- 
gees to the Belgian Ministry of Railways,' Posts and 

elegraphs. Members were drafted off to the five 
sections :—Way and works, traction and stock, working, 





general questions, and secondary lines; under which the 
subjects set down by the Permanent Commission have 
been divided. The officers of these sections were 
spent’, and in the evening the members had an offi- 
cial reception by the Syndic, or Mayor, of Milan, On 
the following day they went to Venice and visited the 
Exhibition there, the special train there being provided 
by the Adriatic Railway Company, which has now 
absorbed the network of lines on the east and along the 
east coast of Italy, as the Mediterranean Company has 
that on the west and along the west coast. 

On the 19th the sections got well to work at the Higher 
Technical Institute, the stone floors of which were laid 
with thick felt under carpets, not only in the several rooms, 
but also in the adjacent passages, so that the noise of 
footsteps—so fruitful a source of distraction—was com- 
pletely deadened. The discussion of the questions taken 
in hand, pursued into the afternoon, was not finished in 
time to hold the intended general meeting in the after- 
noon, which was therefore adjourned to the following 
day, the sections again meeting in the morning. Accord- 
ingly, on the 20th, the first general meeting, very well at- 
tended, was held at the Scala Theatre, when the 
presidents brought up the conclusions arrived at by their 
several sections. In the evening the members of the 
Congress, many of them being delegated by their 
Governments, were received by the Syndie, or Mayor, 
and the municipality of Milan. 

On Sunday, the 18th, the members made an excursion 
to Venice, where they were entertained by the Mediterra- 
nean Railway Company, after which they visited the port 
and the public buildings. 

A general meeting was to have been held on Monday, 
but was adjourned until the following day, when the 

residents of the various sections gave an account of their 
abours. Most of the “orators,” as the speakers are 
called, spoke from their places in the body of the foyer, so 
that either they had their backs to any given auditor, or, 
through turning the face, gave no opportunity for observ- 
ing the play of feature, which is so great an aid to hearing 
a speech, This, combined with the various accents, made 
it extremely difficult to follow the proceedings. These 
were almost entirely in French, which is still the universal 
language of Europe, though English oceupies that proud 

ition in other quarters of the globe. M. Banderali, 
ngineer of Material and Traction — which is more 
than locomotive superintendent—for the French Northern 
Railway, formed a notable exception, as his clear voice 
and distinct enunciation permitted of following the con- 
clusions of his section throughout the large hall. 

In the evening the members were invited to a recep- 
tion by the Prefect of the Province of Milan, when the 
were well treated with some recherché operatic music, bot 
vocal and instrumental. 

The Congress will be continued during the whole of the 
present week, terminating on Sunday with an excursion 
to the Lake of Como. 

Under the presidence of Commendatore Brivschi, 
Senator and Director of the Technical Institute, four out of 
the five sections brought up reports, conclusions of which 
were ultimately adopted. The secretary of the fifth 
siia~amaihiey lines—gave a résumé of the results 
arrived at as to the 26th question, “What are the 
general arrangements of way, stations, bridges, signals, 
stock, &e., most favourable for working secondary 
railways?’ concluding that greater simplification was 
advisable, the lines being single and of very narrow 
gauge. M. Belpaire, Administrator of the Belgian State 

ilway, maintained that accidents were due more to 
neglect than want of signals, and recommended that the 
staff be used and telephonic communication be afforded 
between the stations, and that the men at many level 
crossings be abolished as tending rather to favour than 
avert accidents. A 10-ton carriage on the longitudinal 
system was recommended, as also the abandonment of a 
van between the engine and first carriage. 

Question 23, as to the taxing of railways, brought up 
by the president of the sixth section matters of general 
interest M. Léon Say, the eminent French economist, 
contended that goods sent short distances should not 
be liable to Government tax; and there was a general 
feeling in favour of taxing the carriage of goods being 
abandoned altogether. 

The first section—way—reported generally in favour 
of metal sleepers, although there had not been a suffi- 
ciently long experience of them to warrant any definite 
conclusion being arrived at. 

In connection with the eighth question, relating to con- 
ditions of construction and erecting of passenger stock 
—especially as to balancing of wheels, suspension of 
body, and reduction of weight—-M. Banderali, Ingénieur 
du Matériel et de la Traction on the Northern of France 
Railway, and secretary of the second section—stock— 
enlarged upon the advantages as regards standing and 
running derived by his company from perfectly balancing 
their carriage wheels, and paid a passing tribute to the 
Mansell wheel and the generally smooth running on English 
railways. On the whole, an underframe with only two 
axles and a double system of springs was preferred; but 
whether the body be resi or not, felt or india- 
rubber should be interposed so as to take up the shocks 
due to irregularities of the way, and prevent their reach- 
ing the passengers. What could be done in this direction 
had been proved by the way in which President Gar- 
field was conveyed to the sea while lying sick and wounded. 
The section recommended a reduction, as far as possible, 
of dead weight per passenger carried, the expense 
incurred by giving additional room for the con- 
venience of passengers being met by a surtax. In 
connection with locomotives—question 9—the section 
strongly recommended a total abandonment of the use of 
sand for securing adhesion of the wheels, as it involved 
great expense and inconvenience, and advocated instead 
the use of a jet of water, or of exhaust steam, which had 

iven such good results on the Gothard Railway. 

hether Jocomotives should be repaired in the sheds, or 
be sent to the works, must depend upon each individual 





case, the amount of repair needed, and the capabilities of 
sheds and works. 

In the evening the Prefect of the Province of Milan, 
Commendatore ile, held an official reception at the 
Prefecture, where the guests were entertained with some 
high-class music, both vocal and instrumental. On 

ednesday afternoon, September 21st, was held the 
second general meeting, Commendatore Brioschi again 
presiding. 

With respect to Question 28, the report of the second 
section gave reasons for and against continuous brakes 
for secondary lines, and concluded against their use, as 
hand brakes are found sufficient. This was ultimately 
endorsed by the Congress, although M. Belpaire pleaded 
the cause of continuous brakes in the event of the present 
limit of speed being increased, while also demanding that 
the speed be made subordinate to safety. M. Level, on 
the contrary, claimed perfect liberty of action for second- 
ary lines in the matter of speed, brakes, and signals. 

‘As to lines of slight traffic, M. Heurteaux, who brought 
up the report of the 3rd and 5th sections combined, drew 
attention to the paper prepared by M. Dejaer and M. De 
Busschere, which Seduial vabeabte information obtained 
by a regular inquiry into the subject. This paper con- 
cluded by observing that a reduction of speed permits of 
suppressing fences and guards at level crossings, with 
simplification of signals, and advocates the suppression of 
a guard’s van between the engine and first carriage, the 
use of composite, and suppression of special carriages, 
and reduction in the number of classes to two. These 
measures render possible a cheaper permanent way, 
reduction in maintenance and personnel, simplification of 
stations, reduction of types of stock, and also of cost and 
maintenance of locomotives, with saving in fuel and 
lubricants, and possible suppression of firemen. This 
last added to the use of cars with longitudinal passage, 
the disestablishment of unimportant stations, and the 
loading and unloading by brakesmen and other hands on 
the train, the looking after “halts” by private indivi- 
duals and distribution of tickets en route, led to a reduc- 
tion of hands both in the trains and at stations. The 
report advocated simplification generally, as on the 
Cirio-Lanza line, and pointed out the advantage of sub- 
letting these lines, after the example of the French 
Northern aud Western Companies. 

M. Jaquemin, of the French Eastern Railway, presented 
the report of the third section—working—on the four- 
teenth question: “What are the best means for an efficient 
contréle—checking—of passengers?” defining the mutual 
obligations connected with the ticket, and recommending 
that tickets be collected in the trains instead of at the 
exit from the stations, with supervisions of the collectors 
themselves. This conclusion, which should involve the 
use of stock with a through passage, was adopted without 
discussion, as also was the report of the third section on 
goods traffic—question 16. 

The subject of lighting stations—Question 19—previ- 
ously thrashed out by thesecond and third questions united, 
led to a comparison between incandescent gas-burners 
and electric lamps, much to the advantage of the latter, 
it being pointed out that the electric plant may be used 
for power during the day. It was stated that at Sampier- 
darena, on the Italian-Mediterranean line, the work, which 
is considerable and has to be performed in a restricted 
space, was greatly expedited by the electric light. The 
section, however, reserved all definite conclusion on the 
subject until the next Congress. 

Question 3, as to iron, or rather metal bridges, “ What 

are the results obtained by the use of steel in the con- 
struction of bridges, and what extension may be given to 
the use of this metal for such constructions?’ was 
brought up by the first section, after an animated discus- 
sion both as to steel itself and as to the formation of 
bridges. The unanimously approved conclusion arrived 
at by the section is in favour of mild steel, much superior 
to iron in strength, and obtainable at low rates. Great 
care, however, is to be exercised in selecting the steel, and 
also in its use, especially in countries like Russia, where 
it is subject to great variations of temperature; and 
special precautions to be taken in bridges of considerable 
span. 
The meeting was adjourned early to enable members to 
visit a junction on the Mediterranean Company, a short 
distance from Milan, where an experiment is being tried 
of working signals from a long distance by hydraulic 
power, and which we hope to describe with the aid of 
drawings. In the evening Sir Andrew Fairbairn enter- 
tained the English members and one American member 
of the Congress at an elegant dinner at the Borsa, Major- 
General Hutchinson, Chief Inspector of Railways to the 
Board of Trade, being present. A special operatic per- 
formance was also given by the Milan municipality in 
honour of the Congress at the Theatro dell’ Accademia 
dei Filodrammatico—illuminated throughout by the 
electric light. 

The whole of Thursday was devoted to the Genoa ex- 
cursion, in which over 300 members took part. Leaving 
Milan at an early hour in the morning, they were con- 
veyed in a special train, placed at their disposal by the 
Mediterranean Company, which also entertained them at 
lunch in the Palazzo Ducale, presided over by Count 
Belinsaghi. The steamer, Umberto I., 1400 tons, built by 
Macmillans, of Dumbarton, with engines by Thompson, 
of Glasgow, then took the visitors along the Riviera 
Orientale, where the Appenines come down to the edge of 
the Mediterranean. A reception, by Syndic Podesta, at 
the Municipal Palace, where are preserved Paganini’s 
violin and sword, terminated a most enjoyable éxcursion 
to the City of Christopher Columbus. 








TuE Walsall Chamber of Commerce, at their monthly 
meeting decided to make representations to the Board of Trade 
with a view to urging a tempo! suspension of the operations 
of the new Merchandise Marks Bill. Merchants were, it was 
stated, in possession of stocks which had been rendered fraudu- 
lent by the new measure, and as at the time of acquisition the 
goods could be legally traded, it was only reasonable that they 
should now have time for their disposal. 
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ROLLASON’S GAS ENGINE, NEWCASTLE EXHIBITION. 





THE NEWCASTLE EXHIBITION. 


Tuz Beck Gas Engine Company, of St. Nicholas-build- 
ings, Newcastle-on-Tyne, and Queen Victoria-street, 
London, exhibit in the West Court a 2-horse power 
nominal “ Beck” gas engine (Rollason’s patent) which 
we illustrate above. This is a three-cycle engine, in 
which the products of combustion are expelled, and a 
pure charge of gas and air admitted for each explosion. 
The following advantages are claimed for this engine :— 
Great economy in gas consumption; high speed, the 








engine being capable of running at any speed from 140 
to 380 revolutions per minute with perfect regularity of 
combustion; steadiness in running; the entire absence of 
back ignitions or premature explosions, the combustions 
taking place at a low temperature, a small quantity of 
circulating water being therefore required for cooling 
the cylinder. The engine is constructed so as to run light 
loads with a very weak mixture of gas and air, the pro- 
portions of which are increased or diminished automati- 
cally in the same ratio as the varying load. This is 
effected by the use of a small slide valve, actuated by 
the governor. We hope shortly to refer to this engine 
again, and to publish more details relating to it. We) 
may add that we notice a 6-horse power engine of this 
make is also working in the Exhibition, driving the | 
machinery of Messrs. Andrew Reid and Co., model print- | 
ing office, and a smaller one is employed in blowing the | 
large organ. The engines are being manufactured by | 
Messrs. Black, Hawthorn, and Co., of Gateshead-on-Tyne. | 
There are several other gas engines shown. The Elland | 
silent engine, by Messrs. R. Dempster and Sons, Elland ; | 
the Sunderland engine, by Mr. Charles Ridealgh, Sunder- | 
land; the Dougill engine, by Messrs. Hindle, Norton, and | 
Co., Oldham; and the Stockport engine, by Messrs. 


Andrews and Co., Stockport. We must, however, defer 
further reference to such of these as have not already been 
described in our columns. 

Messrs. Ernest Scott and Co., Newcastle-on-Tyne, have 
an exceedingly interesting stand, and exhibit specimens 
of very highly-finished machinery. A high-speed com- 
pound launch engine, and a combined fan and engine for 
producing forced draught, are remarkable alike for their 
excellence of design and workmanship, and skill in the 
selection of material, and are fully equal to anything of 
the kind we have seen. The same firm shows one of 


lating sea water runs back until it attains the working 
level in the evaporator, when a valve in the end of pipe 
L is closed by the action of the float N. The regulation 
of admission is thus automatic and certain. The steam 
from the boiler can be regulated by nieans of a stop valve 
at A, so that the pressure in the evaporator does not 
exceed 4]b. The pressure gauge is so arranged that by 
means of the connecting pipe O the pressure in both con- 
denser and evaporator is shown at the same time. A 
safety valve is fitted at the top of the condenser, and an 
automatic blow-off valve is arranged to blow off when the 





RAYNER’S DOUBLE-DISTILLING CONDENSER. 


Rayner’s patent volute double-distilling’ condensers, 
which is illustrated by three views above. 
distiller, which has just lately been brought out, 
has been designed for obtaining fresh water from 
sea water. It is exceedingly compact, and the 


mode of action will be understood by reference to the | 
engraving. Steam from the boiler is admitted into the | 
evaporator through a reducing valve at A, at a pres- | 
sure of about 60 lb., and passing through the volute B, | 


evaporates the salt water contained in the chamber C. 
The vapour thus generated passes through the pipe D 
into the volute condenser E, where it is condensed, the 
fresh water thus obtained flowing into the filter F, from 
which it is eg se into suitable drinking tanks. The 
steam from the boiler after passing through the volute 
B is conveyed by means of a pipe G to the secondary 
volute H where it is condensed, and the water resultin 

is conveyed by means of a pump to the hot well or fe 

tank. The necessary condensing water enters at J and is 
discharged at K. e method of keeping the supply of 
salt water in the evaporator at a constant level is very 
efficient and ingenious. To the main circulating dis- 
charge pipe, a small pipe L, which is in communication 
with the chamber M, is fitted, and through this the circu- 


This | 








desired density of brine has been attained in the evapo- 
rator. The “ Esco” triple pump, which is combined with 
the apparatus, has been specially designed for the pur- 
pose. It has three suctions and deliveries, one for circu- 
lating water, a second for condensed steam, and a third 
for filtered drinking water, so that the latter is kept 
fresh and clean. 

Some time ago we drew attention to a hydraulic 
rivetting plant worked without the intervention of an 
accumulator, brought out by Messrs. Higginson and Co., 
Liverpool. Since then the system has received consider- 
able development, and has been further applied for the 
working of presses, winches, and other machinery, chiefly 
by Messrs. Harfield and Co., of Blaydon, who are now 
sole manufacturers under Messrs. Higginson’s patent. 
Examples of this machinery are shown in operation by 
Messrs. Harfield and Co. We specially noticed a 300-ton 
press for drawing down steel ingots. The press is worked 
direct from a set of three-throw pumps having a heavy 
fly-wheel. The ram is brought down to its work by a 
head of water, but as soon as the dies bear upon the ingot 
the pumps are brought into action, and by means of the 
momentum of the fiy-wheel produce a powerful squeeze. 
When the blow is complete, the hand lever is thrown cut 
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of gear by a self-acting valve, and_the ram is raised 
ready for another operation. _ Hydraulic winches 
with direct-acting oscillating cylinders are also shown, 
worked on the same system. In this case a steam pres- 
sure pump is placed in any convenient position in the 
ship, generally in the engine-room. From this pump 
winches, windlasses, or capstans can be worked, there 
being only one pressure and one return water pipe. The 
column of water in the pipe acts as an endless and noise- 
less messenger chain, transmitting the necessary power to 
the whole series of machines. All the winches may be 
worked at one time, or any one may be thrown out as 
desired. Also when one winch is lowering, the momentum 











to check the cable in running out and to connect the 
holder. A number of other windlasses and capstans 
| are shown by the same firm, all possessing some special 
advantage, or adapted for some special service. 

Below we illustrate a new syphon liquid meter, 
which is exhibited by Messrs. W. and B. Cowan, 
of London and Edinburgh. Fig. 1 is an eleva- 

|tion of the meter and cistern, with the fronts re- 
| moved. Fig. 2 is a plan view of same. Fig. 3 is an 
| elevation showing the interior, and Fig. 4 shows the end 
|of the meter with an arrangement added to the ball 
valve whereby the force of the entering stream is reduced, 
| and commotion in the measuring chamber avoided. The 





COWAN’S SYPHON METER. 


of the falling load may be utilised to assist in raising the 
load of any winch that may be lifting at the time. As 
previously stated, the great advantage claimed for this 
invention is that no accumulator is required ; consequently 
instead of the pumps always delivering against a fixed 
load, they only have to exert a pressure equal to the 
actual load lifted. It is unnecessary to say anything as 
to the advantages of hydraulic power on board ship. 
These are, to a large extent, common to all systems, and 


| measuring chambers D D are alternately filled through 

the reciprocating funnel F, and emptied by the syphons 
|S S. The measuring capacity of each chamber is the 
| quantity it is capable of containing between the low-water 
| and high-water lines, z.c., between the surface of the water 
| which remains in the chamber after each action of the 

syphon and the level which must be attained before that 
| action begins. The funnel F receives its reciprocating 
| motion from the beam K K, this beam being moved by 





HYDRAULIC PIPE TESTING APPARATUS. 


are well known, though it is only very recently that ship- 
owners have taken the matter in hand practically. In 


.addition to the foregoing, Messrs. Harfield and Co. have 


some fine specimens of their patent anchor gear. Foremost 
among them is a steam lever windlass for merchant 
vessels, in which the cable holders are so constructed 
that the cables cannot slip. Another important point 
is that the engines are made reversible. The advantage 
of this is that in shallow water it is frequently neces- 
sary to assist the weight of the anchor in paying out 
the cable, and this is quickly effected by means of the 
reversing gear. This windlass, as well as others of the 


Harfield type, is fitted with a compound frictional | 
This consists of two series of | 


brake and connector. 
dises, one fixed by means of feathers to the holder, and 
the other by similar feathers to a block on the main 
spindle. By a hand wheel and suitable gear these two 
sets of discs can be clamped together, so forming a ve 
powerful brake. Only one operation is necessary bot 


the lower beam D, whose motion is transmitted to it by 
connecting-rods. The alternate discharge of water from 
the two syphons with the buckets C C actuates the beam 
D. During the filling of a chamber the bucket on the 
| end of the beam immediately below is in a position to 
| receive the first water that runs from the syphon, which 

depresses that end of the beam as soon asthe weight becomes 
sufficient to overcome the resistance. The end of each 
syphon projects far enough under the chamber to admit 
of its being sealed by the small quantity of water which 
the bucket retains, and the seal is increased by the water 
which accumulates. The effect of this is to retard the 
rise of the water within the syphon till it has attained 
such a height in the chamber as will, on the removal of 
the seal when the bucket descends, secure the certain and 
full action of the syphon. With syphons of moderate 
size and of the flat form shown, this arrangement secures 
perfect and complete action even when the supply of 





| water to the meter is only drop by drop. When larger 





syphons are employed, the meters are furnished with the 
plungers P P, one of these vera suspended over each 
chamber from the supplementary beam. This beam MM 
has the same axis and moves in the same plane as the 
beam KK. When, therefore, a mere dribble or drop 
supply would rise in the chamber and standpipe over 
the bend of the syphon without charging it, and would 
also load and drive away the bucket without this being 
followed by the emptying of the chamber, the plunger 
ap ag this by ao agen. and so raising the water to the 
1eight at which the syphon will start into complete 
action. The meters are adapted for use either with an 
intermittent or a constant supply, because the cistern may 
be so small that the consumer will practically draw water 
direct from the mains. The working parts are extremely 
simple, and do not appear likely to get out of order, and 
as all the parts are readily accessible and open to view, no 
consumer would have any difficulty in understanding the 
principle and mode of working. 

Water meters on the well-known Kennedy system are 
shown by the Glenfield Company, Kilmarnock, who also 
exhibit the hydraulic pipe-testing machine illustrated 
by the longitudinal ‘section below. In this the 
pipe to be tested is fixed by means of a hydraulic 
cylinder and ram, a relief valve with adjustable weight 
preventing the pressure for making the joint exceed- 
ing the proper amount. The pipe is filled with 
water by the valve V, the air escaping by the air 
cock at top through passages formed in the end plate. 
The valve V is then closed, and water at the desired 
pressure for the test admitted through the cock S, there 
being also a relief valve in this case, so as to prevent 
excessive pressure. After testing, the pipe is released by 
reversing the slide valve, which brings the pull-back 
cylinder into operation. The machine is well designed, 
and adapted for its work, and by its means any size of 
pipe can be tested by a lad, with the necessary assistance 
for rolling the pipes in and out of the machine. With 
the ordinary apparatus in which the joint is made by 
means of screws, three or four men are generally required 
at the moving head. Among the other exhibits of the 
same company is a pressure recorder, which shows by a 
diagram the pressure in a water, gas, or air main, con- 
tinuously for twenty-four hours, a week, or any other 
time, according to the construction. Four of these are 
fixed at various points on the water mains in the City of 
London, and by reference to the self-recorded diagram 
any dispute as to pressure of water during a fire can be 
settled. 

Among steelniakers no exhibitor stands out more pro- 
minently than Messrs. John Spencer and Sons, Newburn- 
on-Tyne, a firm-which has long taken a foremost place in 
the manufacture of high-class steel forgings and castings. 
Space will not admit of more than a passing reference to 
this well-arranged exhibit, in which are to be found cast- 
ings up to ten tons in weight, forgings—machined and 
rough—and steel springs of every description. There is 
also a piece of an armour-plate, intended for the glacis 
surrounding the turret of one of the large Italian war 
vessels now under construction, a section of an armour- 
plate of unhammered cast steel 4ft. 4in. long by 12in. 
thick, and a length of tube 5ft. din. long, 214in. outside- 
diameter and 12in. inside diameter, bored and part 
turned. These latter are intended to show methods of 
construction which Messrs. Spencer suggest as equal, if 
not superior, to hammered plates and gun tubes. 

In concluding this series of notices we should state 
that we have endeavoured to lay before our readers the 
principal features of novelty and importance in this 
interesting Exhibition. There have necessarily been omis- 
sions, as, owing to the demands on our space, we have been 
conipelled in some instances to curtail, and inothers to omit 
altogether. On the whole, however, a fair review has been 
given. We trust that the results of the undertaking will 
prove satisfactory to the promoters, and that an Exhibi- 
tion which has done—and promises, even now, to do—so 
much good to the trade of the great Tyneside district 
will at least prove as. successful in a monetary point of 
view as it has been from a purely commercial and 
educational standpoint. 








INSTITUTION OF CivIL ENGINEERS.—The Birmingham students 
of the Institution of Civil Engineers made a visit to Messrs. J. and 
E. Wright’s wire and hemp. rope works, in Garrison-street, on the 
22nd inst., and during an interesting and instructive inspection 
were shown over the whole of the works, comprising the wire rope 
mills, hemp ropery, twine milis, and the various’ outdoor depart- 
ments. e members were very much entertained by watching the 
course of the manufacture of the stee] wire cable at present being 
manufactured by the firm for the Birmingham Central Tramways 
Company to work the Hockley section of the Birmingham Cable 
Tramways, also steel ropes destined for Bilbao (Spain), 

University CoLLEGE, LonDoN.—We notice from the prospectus 
of University College, London, engineering department, that the 
work of this College commences for the session on the 5th of October. 
The instruction in surveying and the lectures on the various 
branches of civil engineering are given by Professor L. F. Vernon- 
Harcourt. The general lectures on engineering and machine 
design, as well as the work in the engineering ee lg are in 
the bende of Professor Alex. W. Kennedy. In thislaboratory, the 
arrangements of which formed a principal subject of the paper on 
‘*The Use and Equipment of Engineering Laboratories,” read by 
Professor Kennedy before the Institute of Civil Engineers last 
winter, students go through for themselves, during the session, a 
systematically arranged course of experimental work in connection 
with elasticity and the strength of materials, the efficiency and 
economy of steam boilers and engines, the appliances for which have 
been considerably extended during the last few months. Electrical 
technology is under the care of Professor Fleming, by whom—with 
Professor Carey Foster—a dynamo installation has lately been 
fitted up for the purpose of practical experimentation in ‘‘ applied 
electricity.” Building construction forms the subject of lectures 
by Professor T, Roger-Smith as a part of his course on architecture. 
Economic geology is treated as a special subject, in a short course 
of lectures by Professor T. G. Bowrey; and chemistry as applied 
to engineering and architecture, in a course by Professor Charles 
Graham. In addition to these matters directly connected with 
engineering, the College provides ample instruction in all the 
sciences on which engineering is based, mathematics, mechanics, 
physics, chemistry, geology, &c., and very special attention is 
given to graphic methods of calculation as applied to scientific and 
technical problems in the lectures and drawing class of Professor 
Karl Pearson. 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS 


Corea—Trade in 1886.—The value of the total trade of the 
three ports—Chemulpo, Fusan, and Yuensan—open to foreign 
competition showed an increase of £184,920, or 48 per cent. over 
that of 1885, chiefly on imports, the excess of which was £167,550, 
or 56 per cent. The imports of metals fell from £12,508 to 
£10,748, and those of machinery rosefrom £1815 to £10,035. Of 
the totalamountof imports Great Britain contributes 68 per cent. 
The trade of the country must now be regarded as robust and 
sound. Not only does it not show any sigus of having suffered 
from thegreat scarcity of rice, thestaple food, and the outbreak of 
cholera last year,but on the whole gives indication of healthy growth 
and steady p! It is not yet of sufficient importance to 
attract the attention of British traders in the interests of home 
manufactures. is no agent or representative of any 
British firm settled at any of the open parts. 

Germany—. of export trade.—It is fintended in 
the interests of Thuringian trade to establish at Gotha an 
association for the development of the export trade of manufac- 
tures. Similar associations exist in various parts of the empire 
to facilitate the export of German goods by enabling the manufac- 
turer to cheaply and easily obtain any information as to the 
disposal of their goods. These associations intend to appoint 
representatives in the great commercial centres, and also travel- 
ling agents who will furnish information respecting the goods to 
be exported, market requirements, &c. 

Germany—Trade og Stettin.—The imports of iron and metals 
into this port were 85,907 tons against 98,450 tons in 1885. The 
exports of 17,236 tons against 12,852 tons, Of this export 
4559 tons of raw metal went to the United States. The raw 
iron from Luxemburg proved a large competitor of the English. 
Prices per ton were :-— 








| A | Luxem- 
| Scotch. English. | burg. 
£sxa£senda £nRn GEA 
May .. $2414), 245300) | 
} | | 
June .. 3108102, i} #3 
29 421110 |] g 
Miiy .. .. .. .| SBRS 1S ‘| oad 
“23 
August & September 218 0-3 6 1 | 2 910-2121 || 23> 
October 3 5 1-312 2 | 210 2-213 11 io 
November and Dec. 3 6 1-316 3 | 214 5-3 2 6 | 





The exports of lead for 1886 were 10,639 tons, against 8386 
tons for 1885 ; and of tin-plates and zinc 36,694 and 26,796 respec- 
tively. Inlaud lead was quoted at from £13 4s. 7d. to 
£14 14s. 11d. per ton, and tin-plates at from £18 11s. 2d. to 
£19 6s. 6d. per ton. British tonnage entering Stettin fell 
from 43°5 per cent. in 1885 to 41°3 per cent. in 1886. 

Holland—Trade of Rotterdam in 1886.—Imports into Rotter- 
dam increased by 152,445 tons, or 7 per cent. British imports 
showed a slight increase in agricultural and steam engines, &c., 
and manufactured metal. Coals decreased 3°3 per cent., and 
raw metal 39 per cent. The relative proportions of the ship- 
ping of the principal nationalities entering the port were— 
British, 64°8 per cent.; Dutch, 17°7 per cent.; and German, 
7°9 per cent. The trade in petroleum is on the increase of 
arrivals for 1885, being 237,508 barrels, due in a great measure 
to the continued improvement of the new waterway—the 
entrance to the river Maas, which enables vessels to reach this 
port without breaking bulk, as formerly, the extra charges for 
lightering pressing heavily on such a low-priced article as 
petroleum. This channel continues in a very satisfactory con- 
dition, vessels drawing upwards of 23ft. being able to reach 
Rotterdam, which is a matter of great importance to con- 
signers of cargoes and owners of vessels. The petroleum trade 
of this port will probably be further in in the present 
year by the establishment of tanks for the storage of oil, such 
as are in use at Amsterdam and other places. Legislative 
measures have been taken with reference to a railway from 
Rotterdam to the Hoek of Holland ; the necessary expropria- 
tions have both Chambers, and the operations of laying 
down the line may be shortly looked for. 


Newfoundland Customs Tariff. 





£ad4a 

Agricultural impl ts and hi imported by agricul- 
tural societies for the promotion of agriculture. Hd “ee Free 

Anchors and chain cables, copper composition metal for 
ships, including bars, bolts, nails, and sheathing .. ad va’. 10 per c. 

brought or imported into the ports of Carbonear, Harbor, 
Grace, and 8t.John’s.. .. .. .. .. «. « o pert O01 8 
Coals imported into all other places .. oe a0 ee Free 
Serpe re ok ing purposes . Free 


Gas “ie él a ages een eee 
Iron of all kinds in bars, bolts, hoops, pieces, plates, and sheets, 
tioned -. ad val. 


ae ia naar eels og 
eae ee - os eb we 
Machinery ent pute Samael, including ers .. adval. 10 Cc. 
Materials for sheathing the bottoms —— such as com- rd 
position metal, co) , and zinc, r with nails of the 

same, such mai to be marked with the name of the 

_ Vessel to be sheathed, and to be used fornoother .. .. .. Free 
Nails—cut So bs cs ae Ob Sk “0b. os os os OR: Deere 
Ri capt nonin, otsitsetindemiaed 
X or zinc ior the 

cabualisin the ache a es a er ras Free 
aun tenon seen 60 ir tb: 26... 08 Abie coe. c0n 

loughs, harrows, ploughing, raking, reaping, potato and seed- 

sowing machines, to be used in the colony. Re ey ee Free 
Steam engines, boilers, saws, propellers, and water wheels 

when used in the original construction of factories, mills, 

and steamboats builtin thecolony .. .. .. «. .. + Free 
Tin block, sheets, and solder .. .. .. .. .. .. adval. 10pere. 
Goods not otherwise charged with duty described, enumerated, 

or exempt o> 06 o0 00 of 02 se 00 o¢ co CO Sere 


New South Wales New Customs Tariff.—The tariff, complaints 
of the incidence of which on American trade were given in our 
“ Abstracts of Consular and Diplomatic Reports,” June 8th, 
1887, p. 24 and 25, has been superseded by a new one coming 
into operation on the 1st October next. Great changes have 
been made, as a comparison of the two tariffs shows, the articles 
now liable to duty being few. 


Tariff. 

Bolts, nuts, rivets, screws, spikes—fiat or pointed—bolt rings £ s. d. 

and washers— pees es we tte Ay Pe. So:: oP «0 +. oe 
Galvanised iron, bars, corrugated, or sheets perton 2 0 0 
Galvanised manufactures—except anchors . perton 3 0 0 
Ee spo Ls as sh ss’ db’ ce” we > ‘te’ wo ae 
Tron safes or safe doors - os Pee 
Iron and steel wire .. .. perton 1 0 0 
Lead, pipe, roll, or sheet .. o =; Se 
Nails - Free. 


The 5 per cent. ad valorem duty upon all articles not enumer- 
ated in the above, or in the free list, is abolished, and the 
number of articles admitted free consequently much extended. 

Spain—Mining industry of Santiago de Cuba.—The existence 
cf minerals here has been known since the conquest of the 





island by the Spaniards in the sixteenth century, and at times 
attention has been turned to mines but to a very limited extent. 
In 1834 an English company re-started the old copper mines of 
Cobre, and continued making very large profits till 1868. Owing 
to political disturbances, the low price of copper, and a quarrel 
with the Spanish Railway Company that brought down their 
ore, the mines were stopped in 1869, and a couple of years ago 
were made over to the Spanish Railway Company, who continue 
to make a little copper by precipitation from the impregnated 
waters. In 1855 the Spanish Government mining engineer 
drew attention to the enormous deposits of magnetic and red 
hematite iron of extraordinary richness in some of the spur hills 
to the east of Havana. Little attention was paid to this until 
five years ago, when another mining engineer came from Spain 
to investigate the matter. The result of his inquiries was that 
mines of all kinds began to be claimed and reported all over the 
island. In 1883 the Spanish Government passed a law exempt- 
ing the proprietors of iron mines from all annual taxes, declared 
free of duty mines and minerals of any sort, freedom of import 
duty on coal brought for the use of the mines, and free intro- 
duction from abroad for five years of all material and machinery 
for mining industries, including material for trans; tion of 
the ore, also reduction of the tonnage dues on vessels coming to 
take iron ore to 24 per ton. In the last session of Cortes 
these concessions have been extended to lead, manganese, 
and zinc. Including the Cobre copper mines above referred 
to, there is an extent of 2520 acres claimed and reported. 
The copper is of good quality; but with the present low 
price of the article there is little prospect in these mines, 
unless by working on a large scale the precipitate from the old 
Cobre mines, which are full of water imp: ted with copper. 
In 1883 an American company called the Jurugua Iron Com- 
pany was formed, and bought a group of the iron mines that 
had been claimed and reported ata price of about £62,500, built 
a railway 16} miles in length, also a large wharf, investing 
altogether a capital of about £312,500. In 1884 the company 
exported to the United States 22,000 tons of ore; in 1885, 
80,000 tons; and in 1886, 110,000 tons. But, so far, they have 
not n to ship in proportion to the capacity of the mines ; 
that they may do so they are building a line of steamers of 
their own under the English flag, two of which vessels are already 
running. When the ships are completed they expect to ship 
1000 tons of ore a-day. There is no underground mining of 
this ore, but merely cutting down the hill-side, throwing away 
the encasing dirt and rock, and taking out the ore from the 
solid vein. The ore is worth in the United States £1 5s. per 
ton, and cost the company:—Mining and putting on railway 
car, 3s. 10d.; carrying to railway, 2s. 3d.; royalty to original 
owners, 2}d.; freight to United States, 7s. 11}d.; duty in 
United States, 3s. 1}d.: total, 17s. 4d., being the large profit 
of 7s. 8d., or 30°8 per cent. The shipping test per cargo of this 
ore is from 60 per cent. to 65 per cent. of pure iron, and 
an analysis of a sample analysed in the United States, 
gives the percentage of metallic iron as 66°96. This iron 
ore is of exceptionally good quality for making steel, and 
it has been spoken of as being as good as the best Swedish 
iron. The quantity of land held by the Inrugua Company for 
mining purposes is 1783 acres. The remaining mines of iron 
not sold, some of which are better than the I cover an 
extent of 10,736 acres. Capitalists from the United States 
have been here making inquiries about these unsold iron mines ; 
and although no further transactions have taken place with iron 
mine-owners, principally owing to the depression in the iron 
trade during the last few years, it is exceedingly probable that 
during the coming winter other mines will be sold and com- 
panies formed ; in addition to the project of forming a company, 
with a capital of £833,000, to work the principal iron mines 
remaining unsold, and connect them by a railway with 
Havana. Though at first iron mine-owners were asking exorbi- 
tant prices, most of them would be willing to sell their proper- 
ties for a royalty of from 9d. to 114d. per ton of ore exported, 
with a moderate advance against same. Among the claims put 
in for iron mines is one of manganiferous iron of large extent, 
situate five miles of easy ground from a lake on the coast. This 
lake is separated from the sea by a low neck of land 656 yards 
wide, which if cut through, would give an entrance from the 
sea to the lake, and so form an oval-shaped port of about two 
miles diameter, having a uniform depth of 26ft. This would 
open up a rich country, while there would be a plentiful supply 
of fresh water from a river about a mile off. The ores from 
several of the iron mines could be easily brought down to this 
lake for shipment. Although some contracts have been lately 
made with people in the United States for manganese mines, 
none of them have been worked; the analysis of vre from one of 
them gives a mean of 80 per cent. of binoxide of manganese, or 
55 to 57 per cent. of metal. The extent of manganese mines is 
1863 acres. Of chrome iron there is one mine of 138 acres; and 
of coal and lignite, one of 37 acres. Of lead there is one of 
148 acres ; and one with 59 acres of antimony. Of zinc three 
mines have been claimed and reported, having an extent of 
791 acres, but nothing has been done with them. The following 
is a summary of mines whose titles have been granted by 








Government, though there are others which have not gone 
through the necessary formalities :— 
Mines, | No. Acres. 
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It will thus be seen that there is a large field for enterprise 
in mining industries at this end of Cuba; and since that of 
sugar has become so unprofitable, this may become an important 
mining district, especially as the Government are willing to 
offer all the advantages possible, with a view of developing the 
country. There would be a difficulty from insufficiency of 
labour for working on a large scale, a difficulty which could only 
be surmounted by importing miners from Spain and elsewhere. 
The United States Consul at Santiago remarks on this question, 
which is of so much importance as regards the industrial 
development of Cuba :—The negroes are inadequate in ber, 
and most unreliable though good workmen, they cannot be 
depended upon, as they quit work as soon as they earn a little 
money and return to work as soon as it is spent. This greatly 
impedes the possibility of profitable and systematical produc- 
tion, and is often the cause of great loss to the producer. Were 
it mot that the Spanish Government, so as to protect the 
interests of their colony, allowed the soldiers of the various 
regiments stationed here to orm manual la' uur, the effect 
on all the industries of this island would be very serious. The 
cost of living is very small, and can be fairly estimated for the 
labourer at 94d. a-day. During the sugar season the prices for 
labour vary from 1s, 11d. to 4:. 9d. a-day, averaging 3s. 1d. 














a-day. The season lasts seven months, from December to June 
During the remaining five months the sugar estates only employ 
half their regular number, the other half finding work in agri. 
cultural pursuits. Other industries, such as farming, mining, 
and wood-cutting, employ their labourers continually. The 
importation of the Chinese, who cannot be used in the United 


States, is 5 ted, as they are particularly adapted to this 
climate. “That labvurers are most humanely treated I can 
testify from personal observation.” The United States Consul] 


at Matanzas takes a more gloomy view of the labour question, 
We have here three }-ure races—the Asiatic, Chinese, black and 
white, and the result of the mixture of all, the mulatto, who 
has the endurance of the black and the intelligence of the 
white. There is really no immigration, and owing to the 
peculiar habits of the inhabitants the mixed race jg 
continually increasing. The result is manifest, and though 
it may not be a matter of the near future, is the ulti- 
mate result to be expected here. The climate does not invite 
white immigration. The island cannot get rid of the black 
nor of the Chinese, and amalgamation is inevitable. Cuba 
is essentially an agricultural country, and relies for its prosperity 
solely on the cultivation of the land. Manufactures have never 
taken root here, though there are some of small amount. The ten- 
dency is to increase the divergence which always occurs between 
the higher and lower or proletariat class. There are large landed 
proprietors, small holders, and slaves, who in 1888 will be free, 
the emancipation of the slaves having for sometime been going on, 
Those already free have struck for higher wages with success, 
and there will probably come a time when wages must be raised. 
The dominant class in the island is Spanish, utterly ignorant, 
and caring only for their own interest. They have the ear of the 
Government and control its movements and operations, and 
direct its affairs, through the juntas existing in the island. 
Up to the time of the strikes they had accomplished their ends, 
but there will be a speedy termination to this state of things. 
Even the peninsular Spaniards are becoming tired, and will wel- 
come a change, and it is not a matter of surprise that insur- 
rections break out. 








THE FUEL VALUE OF NATURAL GAS. 


From an elaborate investigation made by Professor F. B. 
Phillips in the United States, we learn the following facts con- 
cerning the value of natural gas as a fuel :— 
































2. ie yt tars 
Weight in Weight in| | 

Gusto, «| Rimmel uten of |_| Arable 

per cubic Se onan | Factor. | per cubic 

metre of metre of | | metre of 
\paraffines. paraffines. gas. 

Fredonia .. .. .. «. «.| 0°80406 0722492 | 0°9224 | 11,449 
Sheffield | 0765526 0°19924 | 09152 10,040 
Kane .. .| 0°65669 0°19866 | 0°9152 | 10,354 
Wilcox .. .. 2... «| 0764622 0°19828 | 0-9152 | 9,925 
Speechley .. .. .. .. ..| 0°60857 | 0°20788| 0°9173 | 11,144 
Lyon's Run, near Murrys'lle. .| 0°53741  0°17950 | 0°9081 9,296 
Raccoon Creek .. | Q°62918 | 0719408 | 0°9152 | 9,661 
ati ns. 2s on | 964209 | 0°19677 | 0°9152 | 9,515 
Houston | 0°64737 | 0°19604 | 0°9152 9,224 

5. | 6. 7. 

Available | pen ty ala ae of 

Gas fields. heat units boiling point, equal in heat- 

eevee feet vaporated by, ing effect to 

of gas. | 100 cubic feet 100 cubic feet 
| of gas. | of gas. 
Fredonia -» ++| 82,421 | 88°80 8°845 
Sheffield 23,480 | 11689 | 7756 
Kane .. 20,819 | 12054 | 7-990 
Wilcox .. ee 23,102 | So4 | 7°667 
Speechley .. .. .. .. «| 81,664 129°73 | 8-609 
Lyon's Run, near Murrys'lle .. 26,821 108°22 7181 
Raccoon Creek .. .| 97,855 112°47 7463 
Baden .. 26,941 | llo0T7 | 7350 
Houston 26,119 | 10738 | 77126 





1 cubic metre = 35°3166 cubic feet; 1 kilogram = 2720452 Ib. avoir- 


dupois. 








TECHNICAL Epucation.—Why should a man who desires his 
son taught shoemaking be compelled to give him instruction in 
that art at his own expense while he is also required to pay in 
taxes a share of the cost of having the sons of other taxpayers 
ws carpentry, so that when they leave school they are 
of skill that will enable them to earn their living without further 
apprenticeship? This is a manifest injustice, and it is inherent in 
every attempt to teach handicrafts which does not include the im- 
possibility of teaching all handicrafts. Or, indeed, why should the 
attempt be limited to handicrafts? There is no more reason why 
the State should undertake to fit a man for earning his living at 
bricklaying or tailoring than why it should undertake to fit him for 
earning his living at law, physic, or divinity. Any scheme of 
industrial training which does not — the practice of 
actual trades is necessarily superficial and worthless, and any 
scheme which does not contemplate such practice must break down 
under its own weight.—New York Times. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—R. H. Trubshaw, fleet engineer, 
to the President, additional for temporary service at the Admiralty, 
to date September 24th; J. Miller, fleet engineer, to the Hotspur, 
to date September 24th; E. Tricker, staff engineer, to the Iris; F. 
Wise, engineer, to the Firefly, to date September 24th; Albert 8. 
Blake, engineer, to the Inflexible ; Joseph R. Galpin, engineer, to 
the Mercury, to date September 26 ; Richard W. Jones, assistant- 
engineer, to the Anson; Robert C. Widdecombe, fleet engineer, to 
the Prince Albert, to date September llth; Sidney G. Haddock, 
assistant engineer, to the Curacoa, to date September 28th; 
Francis H. Lister, Walter H. Williams, John G. Liversidge, and 
Charles W. J. Bearblock, assistant engineers, to the President, 
additional, for study at the Royal Naval College, to date Se; 
tember 30th; W. H. Morpey, rge W. Roome, Frederick G, 
Dawson, Arthur R. Emdin, Edward W. Liversid John A, 
Vaughan, Thomas E. Morris, Henry Toop, Ernest C. Thornhill, 
Walter Edwards, Henry P. Sparkes, John H. perm gg w. 
Bolt, William A. J. Davis, C. 8S. Hardcastle, Lewis —— 
H. C. Ball, Edmond E. Bond, H. J. Meiklejohn, Charles H. Hill, 
Robert 8. Jennings, and Thomas H. B. Bishop, a eae 
engineers, additional, for study at the Royal Naval College, to 
date September 30th; William T. Bray, John F. Ryder, and 
Alexander G. Smith, chief rs, to the Excellent, additional, 
to date October Ist ; Cooke, engineer, to the Linnet, to 
date ber 27th; Edward A. E. Crowley, Arthur R. Ander- 
son, and Charles E, Eldred, assistant engineers, to the Audacious 
additional, to date September 27th. 
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AMERICAN ENGINEERING NEWS. 


(From a Correspondent. ) 

The Big Bend tunnel. —This tunnel in California has been driven 
through a mountain spur for the purpose of draining a section ot 
river to facilitate the search for gold, the bed having been 
proved to be rich in precious metal. Work has been in = eo 
for a long while and is now about completed ; the water will be 
turned into it about the middle of September. When the river is 
diverted through the tunnel, joining its course further down, the 
prospecting and mining for gold in the Bend, which is twelve 
miles long, will be commenced, i 

Track fencing.—Many of the Western railroads, more especially 
those through the cattle regions, are fencing in their lines, usuall 
with herbed wire. On the Chicago, Kansas, and Nebras' Rail - 
road the contract for 1400 miles of fe for 700 miles of road in 
operation was awarded at oo pe rod, or 224,000 dols, for material 
and labour. There are 448, spaced at intervals of a rod, 
and as there are five wires to the fence, there were 7000 miles of 
wire used. The work was done by five gangs of thirty-five men 
each, each gang having a construction train ed with material 
and tools, and furnished with cars for meals and pe These 
gangs put u the fence at the rate of about a mile per day. The 
first cost is heavy, but it secures the railroad companies from the 
constant suits for damages for killing cattle, and renders the 
operation of the road much safer, as cattle cannot get on the track 
and wreck trains. 

A hurricane chart.—The New York branch of the Hydrographic 
Office has issued a new hurricane chi prepared by Commanders 
Bartlett and Hayden. It has many improvements on the chart 
formerly issued from the office, and will make the chance of 
escaping such storms much more certain than before. With the 
chart are a set of general rules for the hurricane season, and the 
laws of storms, relating more especially to the West Indian hurri- 
canes. The following note is given with regard to the use of oil 
on troubled waters :—“ The testimony as to the great value of the 
use of oil in heavy seas is so conclusive that it is now i 
by every commercial nation. No ship can afford to neglect its use 
in an emergency, when heavy broken seas threaten to come on 
board. Once tried its value will never be disputed.” 

The Prince Edward Island tunnel.—The survey of the North- 
umberland Strait, which has been made for the Dominion Govern- 
ment by Mr. J. G. Jonah, to ascertain the feasibility of the pro- 
posed subway, are now completed, and the wyat has been 
forwarded to the Government. The route surveyed this year was 
from Cape Jouriman, N.B., to Carleton Point, P.E.I., a distance 
of seven and a-half miles, about one mile shorter than the line 

reviously surveyed between Cape Tormentine and Cape Traverse. 

e engineer eo an absence of engineering difficulties. The 
bottom is not broken up by sudden ym there are few 
rocks, and the underlying clay is firm. It is proposed to build 
out piers one and a-quarter miles and one-quarter mile at the New 
Brunswick and Island respectively, thus reducing the length of the 
iron ‘‘ subway” or tunnel to about six miles, 

Electric Lighting in New York City.—The Commissioner of Public 
Works has awarded contracts for lighting different sections of the 
city as follows; United States Illuminating Company, 24 and 40 
cents per light night ; Brush Electric Light Company, 25 and 40 
cents; Mount Morris Electric Lighting Company, 40 cents ; Har- 
lem Lighting Company, 24, 50 and cents ; American Electric 
Manufacturing Company, 32 and 40 cents; East River Electric 
Light Company, 19°9 and 39 cents. 

A new water power motor.—An inventor of Buffalo, N.Y., has 
sold rights for two counties in an invention for utilising water- 
power to the Niagara River Motor Company, which has a capital 
stock of 250,000 dols. On a floating platform there are three 
vertical on which runs a chain — with projecting 
paddles, the paddle being hinged so as to feather against the chain 
when moving against the current ; training walls are used to give 
the current a direct sweep on the les. On one of the 
bearings, or shafts, isa belt pulley, and the company will erect two 
large dynamos on the bank, drive them from the pulley, and dis- 
tribute electricity to any part of the city of Buffalo y wires, The 
machine is to be 100ft. long, with steel blades 10ft. high and 8ft. 
wide ; the mason ba he my will be laid in cement. As 
the machine will 8ft. below the surface, there is little to be 
feared from ice. The cost of this machine is estimated at 12,000 
dols. The rights sold are for ~ and Erie counties, which 
include the whole of the Niagara River frontage, but there are 
ca of other streams which can be utilised, and the inventor is 
ooking for a suitable one near New York. The model bas worked 
successfully and great things are expected of it. 

Double street cars.—Double-deck street cars are very excep- 
tional in this country. They have been tried in several towns and 
cities, but were not popular. In New York the objection probably 
was the discomfort of thé outside seats, owing to the great heat in 
summer and the intense cold in winter. As there isin New York 
no municipal law —- the overcrowding of street cars, the 
ordinary box cars when loaded are probably heavier than the 
_— double-deckers seating only a certain number. If double- 

eck cars were generally introduced under the same arrangement, 
either four horses would be necessary during the busy hours, or the 
8. P. of C to A. would have its hands full. Some years some 
very fine cars of this style were built for the Third Avenue Railroad 
Company—a surface line—but they were ss and were 
finally sold to a South American company. ith the increasing 
adoption of mechanical traction, however, there is a better chance 
for operating such cars, and twelve have recently been built for 
the St. Louis Cable and Western Railroad Company, of St. Louis, 
Mo. They were first introduced in June last, and have been well 
PA , giving satisfactory results. They have seating capacity 
or eighty persons, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Tae iron market is a little disturbed this week by financial 
troubles, but after the quarterly meetings consumers will haye 
resumed their regular negotiations, and the market is expected to 
receive a perceptible impetus, The sheet makers sustain their 
activity, but the marked- 
three months has shown a growing tendency, are not quite so 
favourably situated at the moment, there being a quietude in the 
Australian demand. It is ex , however, that some important 


home requirements will be exposed at the of the next 
Feta The quotation remains at £7, with £7 12s. 6d. for the 
1 of Dudley’s make. Second branded qualities are £6, 


Makers of medium and common bars are e: a stead 
me | from South America and India and elsewhere. Wi 
both of these markets business has been much facilitated by the 
advanced rate of exchange which allows of the acceptance by 
merchants of =. which previously had to bed refused. Pros- 
] consequently are more apt not only on this accoun’ 
ut also in reagent of the home demand, which pf rebeno shortly 
to find a freer ex ion. Prices remain at the figures which have 
ruled for a considerable time past. Medium bars are £5 10s,, and 

common qualities from £4 15s. 5d. down occasionally 
£4 12s, 6d. There is but little chance of any early alteration in 
these prices, ” 


The sheet makers have no complaints to make with to 
the extent of the business which is being done at their wor! So 
full, indeed, do they continue of orders that many of them find it 
impossible to book new business for early delivery. They there- 
fore have the market practically in their own hands, and it would 
not be surprising if another su tial advance in } were 
early declared, Leading makers still persist in their demand for 


ienci 


firms, whose business during the past | 


to | been conceded a week or two back. Lan 





the advanced quotation of £6 7s. 6d. for doubl ut busi can 
5s.; lattens are 


, bi 
in some cases be done at the old figures of £6 
£6 7s, 6d. 





The lessened production of galvanised sheets which will now 
result from special local causes occurring this week is inclined to 


been a moderate business done on the basis of 36s. 6d. to 37s., less 
24, for forge and foundry quailties, delivered equal to Manchester, 
and odd sales continue to be made at about these figures, which are 
the lowest makers will accept, 6d. more being held for in some 





have a strengthening tendency of the market. This has not yet 
become conspicuous, but makers are trying to promulgate this view. 
An early accession of orders is anticipated. The minimum for 
24 gauge is £10 to £10 5s. f.o.b. Mersey. 

Some activity prevails at certain of the plate works, where orders 
are being placed for Indian railway wagon work and for tank and 
constructive engineering pu! e demand from the boiler 
makers is, however, very small. These latter qualities are £7 10s. 


to £8 10s., and on to £10, Tank plates are quoted £6 10s. easy. 
As hoops, production is small, in co’ uence of the 
number of mills engaged having been reduced. e American 


season demand has now closed, but for home consumption the 
demand for cooper’s hoops is fair. The price at works is £5 5s. to 
£5 10s. for ordinary sorts. Strip iron is in rather better request, 
and a good demand from the wrought tube makers is expected 
shortly. Nail strip is also in good inquiry, but the requirements of 
the lock-makers are exceptionally poor. Tube strip is quoted 
£417s. 6d. to £5, and lock strip £6 to £7 for sizes up to 6in. 

In the pig iron trade makers in outside Midland districts show 
a more confident front than do those of South Staffordshire. 
Current prices, they declare, leave very little profit at the furnaces, 
and as recent events have shown that consumers are buying, they 
are now quoting an advance of from 1s. to 1s. 6d. per ton upon the 
fortnight. As Midland makers show no eagerness to contract, 
this advance is in some cases conceded, though much business is 
still done on the old terms, Some makers of finished iron are 
reported to have covered their wants as much as nine months’ ahead. 

incolnshire pigs are sold at 40s. to 41s, at stations for Nos. 3 
and 4, and Is. additional for No. 2; Derbyshires at 37s.; and 
superior Northamptons at 36s. to 36s. 6d. 

e execution of orders at the Staffordshire furnaces is not being 
followed by a proportionate accession of new business. At the 
same time the fresh orders are somewhat more numerous than they 
have latterly been. All-mine pigs are not in brisk request ; they 
are quoted at 50s, to 52s. 6d. nom. ; while part-mines are 40s. 
nom.; and common, 28s, 6d. to 30s. West coast hematites are in 
good sale at 54s. to 55s. delivered into this district ; and Welsh 

ematites are 52s, 6d. upwards. 

The 2000 tons of iron, forming the stock at the Bromford Iron. 
works, Oldbury, last week, fetched the following average prices :— 
Hematite forge, £2 10s. per ton; cinder forge, #1 9s. 6d. ; 
Northampton forge, £1 15s. 6d. ; puddled bars and ball furnace 
bars and billets, £3 to £3 12s. ; warehouse stock merchants’ iron, 
£4 10s, ; rusty and odd strips and hoops, £4; pottery mine and 
ores, 10s. ; twenty-seven wood boats, from £3 to £29; fourteen 
iron boats, £21 to £78. 

The coal that is beginning to be stocked for winter use is impart- 
ing a stronger tone to the market, and the Cannock Chase colliery 
owners have resolved to make the usual winter's advance on the 
1st of October of 1s. per ton on house coal and 6d. per ton on 
slack. The Sandwell Park Colliery Company are starting their 
end ponte drawing plant this week through an improved 
demand, 

I have previously had occasion to record the manufacture of 
some splendid specimens of the roll casters’ and roll turners’ art 
in South Staffordshire for use in linoleum mills. Hitherto the 
rolls have been mainly for Scotch mills. Now, however, the 
United States has come to this country for a complete machine 

lant for linoleum mills, weighing 
The whole work is in the hands of a Gloucester millwright, and 


the rolls have been supplied from the West Bromwich locality. ' 


Three very fine rolls have been despatched, weighing respectively 
about 13, 20, and 24 tons, and the turning of the same in the 
lathe has been accomplished very successfully. The work is quite 
a a of the engineer’s craft, and deserves special mention. 
The rolls are made with a hollow core through the centre, through 
which, in operating on the linoleum manufacture, a jet of steam 
is constantly kept passing to keep the rolls warm. Another large 
steel roll is also included in the plant, but that, I understand, is 
being drawn elsewhere than from this district. The more import- 
ance attaches to the contract since the American buyers intimate 


together some 300 tons. | 


st ; but buyers are very indifferent, and where they do come 
into the market, it is only limited wants they have to cover. For 
Derbyshire foundry iron the average figure remains at about 40s., 
less 24, delivered equal to Manchester, with, however, very little 
inquiry stirring. In outside brands offering here the tone gene- 
rally is weaker. Makers do not actually quote under 42s, 10d., net 
cash, for good named foundry brands of Middlesbrough, delivered 
equal to Manchester, but they are not in all cases so firm in holding 
to their list rates and the lower qualities are decidedly easier to 
buy. Scotch iron can also be bought at lower prices than were 
being taken last week. 

There is still only a very slow business doing in hematite, and 
—— it can scarcely be said that prices are lower, there is a 
generally unsettled tone, which points in the direction of some 
possible giving way. For No. 3 foundry qualities, delivered into 
the Manchester district, prices ra from 52s. fid., less 24, at 
which there would be no difficulty in buying, to 53s. and 53s. 6d., 
less 24, which are about the average figures quoted by makers. 

In the manufactured iron trade a steady tone is being main- 
tained generally, but this is mainly the result of the continued 
activity in shipping. In hoops and sheets especially makers are in 
most cases just now so busy with shipping business that it is diffi- 
cult to place orders for anything like prompt delivery, and prices 
are consequently firm as a rule at late rates. Delivered into the 
Manchester district, bars average £4 17s. 6d., hoops £5 5s., and 
sheets £6 7s. 6d. to £6 10s. per ton. In North-country plates 
business has been done at about £4 19s. per ton delivered here. 
The dulness in the home trade continues, however, an unsatisfac- 
tory feature, and holds out but a discouraging prospect for busi- 
ness after the close of the autumn shipping season. 

In the condition of the engineering trade there is still no mate- 
rial change to report, or if there is any change, it is not in the 
direction of improvement. Tool makers in some cases report a 
slackening off in work, and the branch of trade in which there is 
perhaps the nearest approach to activity is in stationary engine 
building, but the Bolton strike has no doubt thrown work into the 
hands of some concerns which probably would otherwise have only 
been indifferently employed. Cotton machinists are in most cases 
tolerably well supplied, and the same may be said of boiler makers. 
Taking trade all through, it may perhaps be described as moderate, 
but with work only obtainable at excessively low cut prices. The 
returns of the trades union societies indicate a stationary condition 
of trade as regards employment; the numbers of out-of-work 
members on the books have shown comparatively little or no varia- 
tion for the past month or so, and the recent reports have been 
compelled to take a decidedly less hopeful tone as regards the 
prospects of improvement. 

There is not much to add to what I reported last week with 
regard to the Bolton strike. Further negotiations, so far as the 
employers are concerned, are now at an end; their works are open 
for such of their old hands as they may require to return on the 
terms offered by the employers, and if they choose to remain out 
on strike the employers are determined to carry on their works 
with men obtained from other districts. The men, on the other 
hand, show no sign of giving way; they are being still well supplied 
with funds, the strike committee having last week a balance of 
over £1000 in hand after paying all current expenses, and they 
seem quite prepared to face the winter out on strike. I under- 
stand that the men object to open arbitration as a means of 
settling the dispute, because it would include not only high-paid 
towns like Manchester, which they want to fix as the basis, but 
also the low-paid towns in various parts of the kingdom, with the 
result that the average rate of wages would not be what they 
demand, whilst the retention by the employers of the 
workmen they have engaged during the strike was an equally 
serious obstacle. The men haye, however, offered to resume 
work at an advance of 1s. per week, to be followed subsequently by 
a further advance of ls., but this is begging the whole question, 
and is practically an admission that the men, in declining arbi- 
tration, had no case on which to arbitrate. This last pro of 
the men has of course been declined by the employers. 1t would 
be impossible to estimate what this strike has cost during the five 





that if the plant when erected is found to work satisfactorily, a 
duplicate order may probably be placed. 

e heavy pipe founders are unable to detect any specific im- 
pro t in i at date. The anticipations which were 
indulged in, that the recent severe drought would bring out a 

number of new orders from the water companies, have not 
so far been adequately realised. The companies do not seem pre- 
pared to entertain the expenditure to provide against the possibility 
of a repetition of the experience. The Wolverhampton Corporation 
are, however, among those bodies who have determined to protect 
themselves, and the order which they have lately distributed for 
1500 tons of 18in. mains between three firms in this district are 
very welcome. Prices do not, however, improve, and makers this 
week declare that business at present rates certainly does not 
pay. The number of export contracts coming into this district 
is very small, since the founders near the seaboard monopolise the 
bulk of the business. There is no Staffordshire industry upon 
which the heavy railway rates tell more severely than the iron 
pipe trade, 











NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 

Manchester.—The general condition of the iron trade throughout 
this district continues most unsatisfactory. A dull, lifeless tone 
characterises the market, and there is but a cheerless outlook for 
the future. In the present depressed condition of the market the 
failures which have recently taken place locally and in Stafford- 
shire have naturally tended to create an uneasy feeling, as in some 
quarters they are regarded as possibly the precursors of still further 
commercial disasters. The strain of the prolonged period of un- 
poet trade must, of course, have been felt very severely in all 

ranches of the iron industry, but whether to such an extent as 
to seriously involve the stability of any large number of concerns, 
there is no actual evidence at present. Trade, however, can hardly 
go on indefinitely on the lines of the last two or three years, and 
it is the continued absence of any — of relief forthcoming 
js improvement in trade that is perhaps the most discouraging 

eature. 

The business doing during the past week has in been 
extremely small, and there was a very dull market at Manchester 
on Tuesday. For pig iron the inquiries, if = - have been 
fewer, and there has been less actual buyi The fall in Scotch 
warrants has encouraged buyers here to hold out for lower prices, 
which local and district makers have not been willing, and in fact 
are not in a position, to concede. The result has been that busi- 
ness has been ae ces a standstill, and very few transactions 
have been put through. Nominally the current market prices 
remain unchanged from last week, but there has been practically 
little or no actual business offering to bring out seam quotations, 
So far, however, as it has been possible to test the market the tone 
panel is easier, and where sales of any weight are made they 

ve to be on terms more favourable to buyers than would have 
ire makers still quote 
38s. 6d. for forge and 39s. 3d. for foundry, less 24 per cent., 
delivered equal to Manchester, and as they have only a 
comparatively small quantity of iron to offer, occasional 
sales to regular customers on whom they are able to get about 
their list rates are sufficient to keep them going, and they do not 
attempt to compete in the open market with the lower priced 
district brands, Even in Lincolnshire iron, which can be bought at 
2s, to 2s, 6d. per ton under the prices quoted for local brands, very 
few transactions of any weight are reported ; recently there has 





ths it has already lasted. The mere obtaining of men from 
other districts has of necessity involved a very serious outlay of the 
Employers’ Association, whilst the expenditure in support of the 
men on strike cannot have been much under £25,000. In addition 
to this, there has been the cost entailed upon the town by the 
extra police and military which have been required to preserve 
order and protect the workmen engaged by the employers. The 
injury which has been inflicted upon the industrial interests of the 
town is perhaps the most serious result of the strike, and will 
probably take years to repair. Bolton had gained a high reputa- 
tion for special classes of work, which had resulted in a wonderful 
development of industrial enterprise, and this has received a check 
from which it will take a long time to recover. 

In the coal trade the month closes with a tolerably brisk demand 
for all descriptions of house-fire coal, and in these prices are show- 
ing an upward tendency. There is no general advance, but some 
collieries have put = their pit prices about 6d. per ton, and in 
other cases there is levelling up where prices have been excep- 
tionally low. Other descriptions of fuel remain without material 
change. Common round coals still meet with only a very slow sale 
for steam and iron-making purposes, with supplies plentiful, 
Engine fuel is in moderate demand, but with the increased pro 
duction of slack supplies are in excess of requirements. Prices 
at the pit mouth average 8s. 6d. to 9s. for best coals, 7s. to 7s. 6d. 
seconds, 5s, 6d. to 6s. common house coals, 5s. to 5s, 6d. steam and 
forge coals, 4s. 6d. to 5s, burgy, 3s. 6d. to 4s, best slack, and 2s. 6d. 
to 3s. per ton for common sorts. 

ars continues very quiet, with prices as low as ever, steam 
coal delivered at the high-level, Liverpool, or the Garston Docks 
being obtainable at 6s. 6d. to 6s. 9d. per ton. 

Barrow.—There is no change to note in the condition of the 
hematite pig iron trade, which remains somewhat quiet, although 
a dena though not a spirited one, is experienced alike from 
home and from foreign users of metal. The business doing is com- 
paratively small, but this is explained by the fact that all the iron 
which is practically required at the moment is supplied by the 
heavy deliveries which are being made by makers on account of 
orders booked some time ago. The f that the demand 
has not altogether fallen off is proved by the fact that a good 
business is offering for forward deliveries. It is, however, observ- 
able that the demand at the moment is spiritless, and that 
although evidences are not wanting that the future will be 
one of activity in the hematite iron trade, prices rule low, and 
business is doing at lower values than have been current for some 
time past. The quotati for B r pig iron and for forge 
and foundry iron are respectively 45s, per ton, net f.o.b., for the 
former in parcels of mixed numbers, and 44s. for the latter, but 
sales are quoted at 43s, 6d. for the former and at 42s. 6d. for the 
latter. Stocks, which are comparatively low, are mostly in the 
hands of second-hand dealers. The output of the furnaces is 
steady, and about four-fifths of the smelting plant is producing 
iron. The trade doing in steel is considerable, and the activity at 
local mills is very great. This is, of course, most conspicuous in 
the rail department, where orders are very largely held. Firm 
rates are ruling, and heavy sections of rails are quoted at £4 6s 
per ton, net f.o.b., or at makers’ works, A good outlook is pre 
senting itself for an improvement in the trade of steel for ship- 
building | ag ay and bars, billets, and general merchant steel 
enjoys a fair but not brisk market. There is no improvement to 
note in the shipbuilding trade, the only new feature being the 
acceptance of some orders for —— The Barrow Shipbuilding 
Company is proceeding to complete a barge which has been on 
the po for three years. Finished iron quiet. Iron ore steady, 
and in good request, Coal and coke firm, and in large consumption, 
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THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE approach of winter causing the colliery undertakings to be 
well employed, particularly in the house pits, has led to briskness 
in the call for colliery material of all sorts. Colliery ropes for 
haulage, corves and fittings, wheels, buckets, and underground 
material generally, is in animated request. Firms engaged in the 
production of car frames are rather more fully employed, and a 
similar remark applies to engineers’ tool makers; but from what I 
hear [ am dis to dispute the stat t that the edge tool 
branches are badly off for work. The Canadian tariff has un- 
doubtedly affected—most adversely affected—the call for Sheffield 
files, and there is not likely to be any improvement in Canadian 
business until more liberal tariff arrangements are conceded. Till 
then new markets must be sought for elsewhere. 3 

Some recent railway accidents have been clearly attributable to 
the breakdown of goods wagons which did not even belong to 
the company on whose line the accident occurred. Major 
Marindin, the Board of Trade inspector, has had his attention 
called to the unsatisfactory material too often employed in the 
construction of railway wagons, and the result has been to formu- 
late specifications of the materials and forms to be used in 
the future construction of wagons. Buffer springs are to be used 
in all cases, a new form o ques spring is to adopted, and 
other changes are introduced. By way of further precaution, the 
parts are to be inspected and marked by a Government inspector. 

The Christmas and New Year trade is now beginning to be felt, 
though, as yet, to a merely limited extent. Several cutlery firms 
who have been somewhat poorly engaged during the summer, are 
now taking on new hands. Competition in the silver and plating 
branches keeps as keen as ever, and it is complained that very little 
profitcan be made. Two large firms are in receipt of heavy orders 
from abroad. 

‘* Stored-up sunbeams” is a poetically scientific title I have heard 
given to coal, but coal merchants have not within my experience 
found it a fit term for fuel in the language of commerce. The 
other day, however, in a journey to Doncaster, I noticed a coal 
truck bearing the legend ‘‘ bottled sunshine,” which is almost as 
good as “‘stored-up sunbeams.” 

A pleasing incident of the good feeling existing between the 
Manchester, Sheffield, and Lincolnshire Railway Company and their 
employés is afforded by the action now being taken at various sta- 
tions. Meetings of the servants are being held to show in a prac- 
tical manner their sympathy with the directors, the company, and 
the chief managing officials, upon whom the brunt of the anxiety 
falls. The proposal is to give a week’s wages to help the company 
to meet the heavy financial loss which will be involved by the 
calamity at Hexthorpe. At Sheffield a preliminary meeting has 
already been held, and the proposal has been adopted with perfect 
unanimity. A larger meeting, including signalmen and shunters, 
is to be held on Friday. The movement originated at Mexbrough, 
which is only a short distance from the scene of the deplorable 
disaster, and where the Manchester, Sheffield, and Lincolnshire 
Company have a large number of employés. This is the first occa- 
sion within my experience of the midland district of such practical 
sympathy being manifested by the staff of any railway or other 
company, and is a pleasing recognition of the fact that all the 
workpeople—high or low—are mutually associated in the pro- 
sperity or adversity of the undertaking. 

Messrs. John Round and Son, Tudor Works, silversmiths, electro- 
platers, and Britannia metal workers, have been awarded a gold 
medal at the Antwerp Exhibition. 














NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow warrant market has been depressed this week as 
regards prices, but a large quantity of iron is reported to have 
changed, hands at the reduced quotations. For shipment the 
inquiry is not satisfactory, although it is understood that con- 
siderable orders formerly placed have yet to be implemented. 
The past week’s shipments amounted to 8473 tons, as com 
with 7861 in the same week of 1886. Of the quantity shipped 1445 
tons went to the United States, 894 to Canada, 400 to Australi 
825 to Italy, 400 to Russia, 420 to China, 280 to Holland, and 
smaller quantities elsewhere. Since last report one furnace has 
been put out at Dalmellington, and there are now 82 in blast, as 
against 77 twelve months ago. As very small quantities of iron 
are going into store, the belief grows that makers must be adding 
considerably to their stocks, as the shipments and the home con- 
sumption are not thought to be sufficient to carry off the current 
production. 

The market values of makers’ iron are as follows:—Coltness, No. 
1, 52s. 6d., No. 3, 44s.; Langloan, 48s. 6d. and 45s. 6d.; Gartsherrie, 
47s. and 43s. 6d.; Calder, 48s. and 41s. 6d.; Summerlee, 51s. and 
42s. 6d.; Carnbroe, 43s. 6d. and 39s. 6d.; Clyde, 46s. and 41s.; 
Monkland, 46s. 6d. and 39s.; Govan at Broomielaw, 43s. and 39s. ; 
Shotts at Leith, 48s. and 45s. 6d.; Carron at Grangemouth, 47s. and 
44s. 6d.; Gle nock at Ardrossan, 48s. 6d. and 41s.; Eglinton, 
43s. and 39s.; Dalmellington, 43s. 6d. and 39s. 6d. 

The demand for Cumberland hematite pigs in the Scotch market 
is low, and there is also little doing at the moment in Cleveland 
warrants. 

Makers of manufactured iron continue busy, especially in making 
sheets, the demand for which is greater than can be readily under- 
taken. The orders for sheets come chiefly from Italy and require 
to be implemented so as to allow of the goods to enter Italian ports 
before the end of the year, after which an increase is e: to 
be made in the import duties. For merchant bars there is a 
fair inquiry, the price being firm at £42 lds. per ton, less 5 per 
cent. discount. Shipping orders for bar iron are scarce at 
the moment, but the home trade in bars is proceeding upon a 
satisfactory scale. There is again a better demand for unbranded 
iron for the Indian market, and the price is firm at £4 7s. 6d. per 
ton net. For scrap iron, which is quoted at £2 7s. 6d. per ton, the 
present inquiry is poor. Old rails are likewise dull. 

The shale miners’ strike is practically at an end, although some of 
the men here and there still hold out. From the commencement 
of the strike, some ten weeks ago, there never was the slightest 
chance of the oil companies making any concession to the men, 
and it is considered remarkable that the advisers of the latter 
should not have been fully aware of the fact. The depression in 
the oil trade was so very serious that it had become a question 
whether a number of the companies should be able to continue, 
and a rigid economy was not merely desirable, but imperative, so 
that a reduction of wages was an absolute necessity. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE prospects of the Cleveland pig iron trade continue very 
discouraging. At the market held at Middlesbrough on Tuesday 
last, a further reduction in prices was made. The news arriving 
day by day from Glasgow is far from satisfactory, and has the 
effect of keeping buyers out of the market. On jay several 
merchants offered No. 3 G.M.B. at 33s. 9d. per ton for prompt 
delivery, or 3d. below last week’s price, but consumers would only 
purchase what they required for immediate use, as they expect 
to do better before long. Among the makers there are some who 
are now anxious to secure fresh orders, and are willing to accept 
34s. per ton for No. 3, with prompt delivery, or even with delivery 
extending to the end of the year. 

Stevenson, re ys and Co.’s current quotations: ‘‘Acklam 
Hematite,” mixed Nos., 45s. ang 9 ; Ag Yorkshire,” Cleve- 
land, No. 3, 35s.; “‘ Acklam ic,” 36s.; refined iron, 48s. to 63s., 
net cash at furnaces, 





Warrants, like makers’ iron, have fallen 3d. per ton, and are now 
quoted at 33s. 3d. per ton; buyers, however, offer iia. less, and 
but little business is proceeding. Middlesbrough holders are not 
willing } take this figure, and it is only at Glasgow that business 
can be done. 

The stock of pig iron in Messrs, Connal’s store at Middlesbrough 
is still diminishing, and on Monday night it had fallen to 330,1 


tons. 
There is no improvement to report in ee of the finished 
iron trade, prices remaining the same as quoted last week. 


Activity in the steel trade still continues, orders and inquiries 
being very numerous. Prices are firm at £4 2s. 6d. for rails, and 
£6 per ton for plates. 

On the 16th inst. the Diamond Rock-boring Company commenced 
operations at Seatog Carew in a new search for salt. This boring 
is situated two miles further to the north than any yet made, and 
if successful will afford further evidence as to the extent of the 


deposit. 4 

bn the 12th inst. a new sliding scale for the purpose of regu- 
lating the wages of miners according to the market value of Cleve- 
land pig-iron was signed at Middlesbroy poh J the mine-owners and 
by the workmen’s representatives. The e is virtually the same 
as that which recently expired, only a few unimportant modifica- 
tions having been mane e duration of the arrangement is fixed 
to extend until June 30th, 1889, or for peer J two years, and it is 
thereafter to continue in force unless and until either of the parties 
to it give the other three calendar months’ notice to terminate. — 

The directors of the Whitby and Scarborough Railway, a line 
only recently opened for public traffic, do not appear to be in a 
particularly happy state of mind. Their Leng | is intrinsically 
avery nice one, though not of great magnitude, and its tendency is 
towards improvement in value. The chairman, Mr. Alderman 
Foster, in moving the adoption of the report, at the recent half- 
yearly meeting of the company, said that “‘the directors were fully 
convinced that it was possible to make the line more profitable, as the 
district through which it passed possessed t capabilities, Buthe 
could not say when those capabilities ool be developed.” The real 
impediment appears to be the difficulty of working with the man- 
agers of the North-Eastern Railway, which envelopes its poor little 
neighbouron all sides except that of the sea, and which will certainly 
absorb it some day. Its present troubles are, no doubt, part of 
a preparatory process. Mr. Foster continued, ‘‘there had always 
been differences between the company and the North-Eastern as to 
the mode of working the Whitby and Scarborough line ; and by way 
of settling matters amicably, it had been proposed to the North- 
Eastern to have the differences laid before the Railway Commis- 
sioners, who were experienced in settling differences of this kind. 
The proposal was declined.” Of course it was. The best thing 
Mr. Roker and his colleagues can do is to make terms with their 

werful competitor, to absorb and work their line. That being 

one, all will go smoothly, and they will be saved a great deal of 
trouble and anxiety. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is some degree of uneasiness in the coal district, first, 
with regard to the attitude of the colliers’ delegates and the sliding 
scale, and alarmists are predicting its disuse. I do not think that 
there is the slightest fear of any such calamity. The scale has 
stood the test of many years’ trial, and the mass of the colliers will 
be sure to uphold it ; next, a large section of colliers are agitating 
for the eight hours’ arrangement to be enforced in all collieries. 
They plead that this is long enough for continuous working in 
collieries, and should be thoroughly adopted. 

Still another, with a satisfactory ending, the New Tredegar 
Colliery, “‘ Elliott,” at which astrike has been for some time, 
isagain in action. Sir George Elliott brought his offices into 
play in connection with a a body of the men, and an 
arrangement has been brought about. 

Colliery affairs are now passing through a crisis, The expected 
re-action from a stagnant condition has not taken place, the slight 
spurt having again subsided, and rary some of the leading 
coalowners remain firm, and adhere to a lessened output and late 
quotations, it is but too evident that a quantity of steam coal is 
being cleared at low prices, 

I hear of sales at 8s, 3d. and 8s. 6d., where formerly 9s. 3d. and 
9s. 6d. prevailed, and small steam is in little request even at last 
week’s low quotations. 

House coal is quoted at 8s. 3d., and will likely move up, but 
coalowners in Monmouthshire are quoting large at 6s. pit, or 8s. 
delivered Cardiff or Newport. These figures are low, and not 
likely to remain long. I question if future deliveries beyond a month 
could be arranged at these prices. 

The patent fuel trade is slack. Swansea, which used to despatch 
its 10,000 tons a week, sent less than 2000 last week. 

An important coal find is announced at Pontypridd, the Darran 
ae seam being struck on Lord Tredegar’s estate in the Rhondda 

alley. 

Notwithstanding the depression in the coal trade, there are some 
instances of activity about, both in the Rhondda and Aberdare 
Valleys. Swansea despatched close upon 30,000 tons of coal last 
week, and in a degree figured better than its sister ports of Cardiff 
and Newport. Cardiff export was a little above the average, New- 
gaa total was 20,000 tons. Pitwood is in active demand 
at 15s. 

I have not much to record in connection with the steel works. 
Business is tolerably good, and with the > ay exception of a fur- 
nace or two, all the works are now brisk, though more might 
easily be done. Quotations are decidedly firm. Heavy sections 
of rails are quoted at £4 5s., which is a shade lower than Barrow ; 
light sections at various — up to £5 2s, 6d. Bessemer blooms 
are at £45s.; bars, £4 15s. The last form the chief make. 

At the Swansea exchange on Tuesday, home pig was quoted 
at 48s. In blooms there is a smart degree of competition both 
from the North and Scotland, and as the sea rate is light, there 
will soon be a railway rate agitation to enable home producers to 
stand their ground. 

Some surprise was shown on the Exchange that tin-plate quota- 
tions were weaker than expected, though makers of Best brands 
are as usual firm. During the week Swansea despatched over 
80,000 boxes—one of its highest figures—and stocks in consequence 
fell considerably. Notwithstan ding this and free inquiry, quota- 
tions, as I have stated, were not firm. nt prices at Swansea 
are, “‘ generally speaking” :—Coke tins, 12s. 9d. to 13s.; Bessemer 
steel, 13s, to 13s. 3d.; Siemens coke finish, 13s. 6d. to 14s. Best 
brands 3d. more in each case. As this is about 3d. less for the 
general run than was quoted up to the Exchange meeting, it may 
be ed as only a temporary drop — to some exceptional 
causes, and will not remain more than a few days. Swansea holds 
only a week’s —— stock. Amongst the tin-plate exports of 
the week were tons to Baltimore, 2050 tons to New York, 
1250 tons to Batoum, 2410 to home ports, and a consignment each 
to France and Hamburg. 

Large quantities of iron ore are coming into Newport, and are 
pone ag to the principal works. Prices maintained. Nothing 

er 12s, 

I had an opportunity of inspecting the lighthouse on Bardsey 
Island lately, and could but-;commend the powerful engines used 
for the fog, horn, They are — ina Hes ry ney state, and often 
serve warnings out to the great leet passing up from 
Cardiff and the other ports. “ 

a this week most of oreioes percha fall hock to = 
ordinary arrangements, and the extra ins and through coaches 
highhye Daag some for — rapentone ae rea = 

y the through coac! put u London orth- 
Western and Cambrian, serving Ranthester and other large 
centres, and the mid-English counties, Herefordshire, &c., Swansea, 
Shrewsbury, &c, They are patterns of comfort, with arrangements 





such as hitherto have been sparingly given on lish railw: 
Mr. Conacher has done excellent of this Be Ry pod on “the 
Cambrian. 

The steel and coal districts are still subject to heavy casualties 
in the matter of accident. Numerous cases have this 
week, and in many the result of individual carelessness, 

The imposition of an extra tariff on iron to Canadian shores is 
the subject of a good deal of discussion. It would virtually destroy 
the le between Canada and Wales. 

Lately I announced the death of the Taff Vale Railway engineer, 
Last week Mr. Nicholson, the secretary, died. He was a man who 
had not reached the middle age, but was of great ability and 
sterling goodness of character. 








NOTES FROM GERMANY, 
(From our own Correspondent. ) 

THE condition of the iron markets is thoroughly satisfactory ; 
demand keeps good and prices have a rising tendency. e 
development of the iron trade in Rheinland-Westphalia con- 
tinued in a most gratifying manner during the week, and there is 
every appearance of its long continuance, as the desire to purchase 
increases rather than diminishes, and this not on the part of specu- 
lators, but on that of bond fide consumers, 

The Silesian pig iron market is quiet, but with a firm tone, 
There are twenty-six blast furnaces now in full work, mostly on 

ddling sorts, whilst the Kinigshiitte has six now going on 
Basic pig for its own converters. Forge pig is noted M. 47, and 
foundry 53 to 54 p.t. The rolling mills are quite fully booked with 
orders for bars, girders, les, hoops, and plates of all descriptions, 
In fact, they cannot turn the work out fast enough for customers ; 
tank plates cannot be got for love or money during the remainder 
of the year. It is contemplated to raise the price of plates M. 20 

t. now that the plate convention has been formed, and it has 

nm affiliated with the sales bureau at Berlin. a ge are in 
less demand for the eastern market. Bars cost M. 135, best sorts 
145, plates 150 to 155 p.t. The machine shops are quite well off 
for work, but prices are still unsatisfactory, and cannot be got to 
rise. 
Iron ores in the western districts are in continued brisk demand. 
There is no alteration in prices of Siegerland sorts, but Luxemburg 
minette is a trifle dearer, and fetches from M. 1°80 to 3°20 p.t., 
a sorts, at mines. There is a very active demand for 
them in, Westphalia. Spiegel iron towards the close of last week 
was so much in demand for home and abroad that prices could be 
well maintained, and in some cases even raised. M. 50 to 51 is 
still quoted for sorts low in Mn. Forge pig isin increased demand, 
and many furnaces have been enabled to ~ ge of all their out- 

t to the end of the year, and some, indeed, beyond that in, 

- 46°50 to 47 p.t. is the present quotation for best sorts. ere 
is a quiet but steadily increasing demand for foundry sorts, as the 
machine shops and foundries are now better off for work, though 
at old, unremunerative prices. Bessemer and basic pig are both in 

and regular request, and the latter is a little dearer, now 
quoted at M. 43 to 44, but dearer than this it cannot well become, 
or else it would be cheaper to import it—which, indeed, is to some 
extent being done. 

The bar iron trade is looked upon as satisfactory on the whole, 
but specifications are coming to hand more sparingly than a week 
ago, and the business may be said to be quieter, but the comfort 
is that the convention ensures paying prices, These should pay 
still better, but pig iron is kept up too high in price, also by a con- 
vention. It wou appear that the consolidated wrought iron con- 
vention has now been definitely arranged, and as soon as it comes 
into opera’: n — will _— be raised, which will be justified by 
the n igh price of the raw material. Girders have gone up 
on the wer and stand now at M. 113 to 115 and higher, and are 
in extra gn t request just at this season of the year. Hoops have 
maintainea their price. Boiler and other plates are in good 
request, and all the mills are busy on them, but the price still 
remains at M. 150 p.t. Sheets are as lively as ever at M. 135 
to 138 p.t. The near prospect of a wire rod convention coming 
into existence steadies the price of wire rods, and for home there 
is a brisk demand, but for abroad there has been 2° omentary 
check, especially for American account, caused proba iy by the 
late t failure in the metal trade there. Iron wire rods are 
no’ M. 112; some houses require 115 for iron or steel rods; 
drawn ditto, 125 to 130; and wire nails, 135 p.t. Of the railway 
material works there is no new feature to note. The Horde works 
are making armour-plates, but what for or for whom does not 
transpire, and probably they are of no t size or weight. The 
result of the last tendering at Berlin has been that the lowest offers 
were M. 110 to 112 for steel rails, 106 for fish-plates, and 120 to 
123, according to the pattern, for steel sleepers. Belgian works 
— competed, but no notice seems now to be taken of these 

ers, though they certainly tend to redyce the prices in favour of 
the railway administrations. The foundries, both of iron and brass, 
and most other workshops, are much better employed than of late 
was the case, but prices do not improve at all, so that these trades 
are quite disheartening. 

a iron market continues very brisk, and prices have 
an up’ tendency, and more furnaces are to be blown in, whilst 
there is no improvement in the condition of the French market to 
be recorded. 

A new armoured cruiser, named the Prinzessin-Wilhelm, was 
launched on the 22nd inst. from the yard of the Germania Com- 
pany at Gaarden, near Kiel. 

e sixtieth annual meeting of the ‘‘ German Natural Philosophers 
and Doctors of Medicine ”—the equivalent to our British Associa- 
tion for the Advancement of Science—took place last week at 
Wiesbad Profi Dr. Preyer, of Jena, read a paper 





n, when P 
entitled ‘‘ Natural reese ag and School,” which was cordially 
received and enthusiastically cheered at its conclusion. The pro- 
fessor condemned entirely the present German methods of teach- 
ing in the higher schools, as well as much of what is taught. He 
says there must be less sitting on benches and being crammed 
with a lot of subjects that are of little use, except for a certain 
few; that nature and practical objects must be more studied, 
there must be more activity out of school, that for a maximum 
of time spent a minimum of value is received, that the scholars 
about to matriculate for the University are devoid of practical 
sense, have no confidence in their judgment, have uired no 
manual accomplishments, and says a t deal more besides. This 
is 4 no means the first time all this has been brought before the 
public, Last winter a professor of one of the first technical colleges 

ve three lectures on the same subject, and put it even more 

orcibly that pa gee — - ae ——- and less theoretical. 

Again, a week or two ago a leading industrial r was isi 
the introduction of examinations, such as some es in England 
had lately published, as just what Germany had been striving to 
obtain for years pe and much regretting that they were behind 
us in this particular. 

When this is all put together, it leads to the idea that, as Ger- 
many is becoming more and more of an industrial country, it 
requires a more practical method of schooling for its bers, and 
who can say, as time flows on, whether in the end the teaching in 
Germany and the Continent generally will not descend to practical 
methods not dissimilar to our own, which have grown up as practi- 
cal necessity demanded? If so, which is very probable, does it not 
behove us to keep such technical education as we have at present, 
and to be cautious, instead of rushing in for new schemes as pro- 

the late Bill, which may turn out in the end to become 
similar to what they are trying to get rid of on the Continent? If our 
attention were turned to giving the lower and lower middle classes 
a more thorough, better, and broader education, it would do more 
towards us to compete with other nations than a new 





scheme of technical education, which, as far as engineers—and that 
is a wide field is scarcely required ; but if rapes. fecaee eg 
be wanting, it could be easily accomplished without a cum ie 


Act of Parliament, 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September 17th. 

ImporTERS have closed contracts for 30,000 
tons of rails, Bessemer slabs, and billets, within 
a few days, and will probably i increase their con- 
tracts to 50,000 tons within a few days. Active 

efforts are made to import beams, end four or 

five good orders have been secured. Home 
ee D are shading prices to protect themselves 
where threatened. 

The pig iron production has reached 20,000 
tons per day, and stocks at furnaces are prac- 
tically unknown, The bar mills are running 
more actively than for years, and all the mer- 
chant steel mills have work running into winter. 
Steel rails are 36 dols, to 38 dols, at mill, and 
orders are fully up to mill capacity. Copper is 
quiet ; lead is selling well, 

The distribution of tin and tin-plate is large. 
Over 100,000 tons of anthracite have been mined 
daily until this week, when a suspension of work 
in sixty-five collieries will restrict the output 
40 per cent. The bituminous supplies to eastern 
markets will help to cover the deficit. The indus- 
tries are all crowded with orders, Pipe mills are 
quite busy. The larger manufacturing establish- 
ments all along the ‘North Atlantic coast are well 
sold u gory tenor of latest interior advices 
are indicative of great activity. Textile mills are 
generally on fulltime. Hardware establishments, 
foundries, implement makers, and builders of all 
kinds of motive power are adding to their volume 
of business. Brokers and —_ are crowded 
with orders for early delivery. The money 
market is somewhat stringent, owing to the great 
demand for funds and to the stronger disposition 
to scrutinise Lg meagan for loans, The ship- 

ards are very busy, and at all interior boat- 
tailding centres, especially on the north-western 
lakes, are crowded with work. Railroad com- 
panies are not able to furnish all the cars wanted, 
and the car-builders are working overtime to 
hasten deliveries. 

The export trade is antitnchons, and the gold 
importations have a good effect on domestic 
finances. The greatest solicitation of the Govera- 
ment is to devise measures by which the surplus 
of over one hundred million dollars per year can 
be prevented, without causing any complications 


with the protected interests, 








NEW COMPANIES. 
we following companies have just been regis- 


Central Foxdale Silver Lead Mining Company, 
Limited, 


This compan y was registered on the 15th inst., 
with a capital of £45,000, in £1 shares, to purchase 
from the Liverpool Syndicate, Limited, their 
rights and interests in the Central Foxdale Silver 
Lead Mine, situate in the parishes of Patrick and 
Marown, in the Isle of Man, containing 266 acres, 
held under a lease from the Crown; also certain 
premises, plant, machinery, &c., together with a 
piece of land adjoining the mine, recently pur- 
chased by the Central Foxdale Company from 
the Isle of Man Mining Company, Limited. The 
subscribers are :— 

8) 
J. Senh Goldie-Taub , Douglas, Isle of 
A. Stuart, 9, Chapel-street, Liverpool, merchant 
C. Ratcliffe, 74, South Castle-street, ae. 

printer, &c, 

G. —_ Stuart, 4 ‘9, Chapel- -street, Liverpool, mer- 


T. C. Clarke, 3, Lord- -street, Liverpool, architect 
T. Ry 8, Lord-street, wr ony 





—— 


—— oe 


Ww. “fodhunter, Douglas, iron merchant... 


The number and names of the first directors 
will be determined by the subscribers, who act ad 
interim, The company in general meeting will 
determine remuneration, 





Empress Sewing Machine Company, Limited. 
This company was registered on the 17th inst., 
with a capital of £100,000, in £1 shares, to adopt 
an agreement of 16th ult., made with A. J. 
Burrowes-Close, on behalf of "the Empress Sewing 
Machine Company, of Chicago, and to carry én 
business as manufacturers and dealers in sewing 

machines, The subscribers are :— 

Shares. 

E. Villiers, 5, Brechin-place, Gloucester-road, 
director Mutual Life Assurance Society .. . 1 
T. E. Byrne, Camberley, Surrey, director Conser- 
vative Land Company ‘ 1 
rng Stephen J. Hill, Caversham, ‘Oxon |: 1 
M. ‘ber, Ridgway, Wimbledon, Chairman 
+ oe Match Supply Company, Limited . 1 
4 pilings, 7, Tavistoc’ pedicoinan WC, solicitor. . 1 
W. F. Parks, 12, Robortstrest Hi Hampstead. road 1 
Claude, 8. 8. F, Mellor, 4, Lodge-road, St. John's 
4 1 


Director's vaslifiestion, £100 of weal; remu- 
neration, £600 per annum. 





Universal Automatic ~ poe Company, 
Limit 

On the 17th inst. this company was registered, 
with a capital of £120, company £1 shares, to 
acquire certain inventions for delivery of goods or 
information, referred to in an w tered agree- 
ment with Messrs. Woodh and R » Ellis 
Brown, Daniel Judson and Son, Limited, John 
Stewart Wallace, Robt. Willoughby Vining, and 

Wm. Samuel Oliver. The subscribers are :— 

" 


be H. cee oe 77, $y, Seatac. -street, merchant . 
J. Stewart Wallace, Belfast, merchant . 
F, pe Hey SL Palace-street, Westminster, ac- 


i. “- Marshall, 1s, George-street, E.C., "secretary 

to a company “eo 
W. 8. Oliver, 15, George: street, ‘B.C, , engineer ae 
R. W. bin ss ’o79, Stretford-road, ” Manchester, 
i Winslow, “4a, * Chepstow- ‘Place, Bayswater, 





1 
1 
1 
1 
1 
1 


ar 


The number of directors is not to be hos than 
three, nor more than seven; the first four sub- 
scribers are to appoint the "first ; qualification, 
£500 in shares or stock, The remuneration of 
the board is to be at the rate of £200 per annum 
for each director, 








Harris-Reeves Syndicate, Limited. 
The object of this ae is to purchase and 
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work two inv with the venti- 
lation and deodetiaetiod - sewage, the patents 
for which are numbered and dated respectively, 
No. 10,268, 17th July, 1884, — hey 13,313, 19th 
October, 1886, It was on the 17th 
inst., with a capital of £12, 000, in £50 shares, 

The subscribers are :— 
Shares. 


Wm. Howard, 92, Woodchurch-street, clerk : 

o Stuart, 9, Bantley- lie) ern accountant 
V. Treacher, 14, Ampthill. 

J.J. Millar, 101, St. Jame eal, Brixton, ‘clerk 

w. Rickinson, Leytons' oa 

H. Hentsch, Doig ad Halliford, Middlesex 

R. Howard, 26, Claude-road, Peckham Rye . 


The number of directors is not to be less than 
three, nor more than five; qualification, £100 in 
shares or stock, The company in general meet- 
ing will determine remuneration. 





et 





Nidd Valley Stone Quarry Company, Limited. 
This company was registered on the 19th inst., 
with a capital of £50,000, in £1 shares, to pur- 
chase leasehold rights of uarries, situate at 
Bishop’s Side Moor, Pateley Bridge, York, The 
subscribers are :— 
Shares, 


J. Jones, 5, Wesley-street, Salford, general agent 
W. R. Millward, Seacombe, ship | broker . 


J. H. Costerton, Strang . soli- 





Shad] 
citor 

J. oun “19 ” King- -street, Manchester, ‘mer- 

H. Chilly, Kersal, Manchester - 

A. Murray, jun., Kersal, ¥ 


H. Ged es, 17, St. Annsuare, Manchester, 
estate agent... Fi 


Registered without canal cstidinn, 


Peas 





ee ee 





Cwmgorse Colliery Company, Limited. 

This company proposes to acquire and work 
the seam a ail town as ‘The Red Vein,” 
situate in the parish of Llanguicke, in the county 
of Glamorgan, with power to acquire any other 
mineral properties in Glamorgan and Carmarthen 
or ynned ere in Wales. It was registered on the 
24th ult., with a capital of £2000, in £25 shares. 
The subscribers are :— 


Shares. 
D. Meredith, Gwaun nara pata canny col- 
liery manager 
D. Jenkins, Gwaun " Caeguron, ” Glamorgan, 
BP se 
G ow oe “Gwaun " Caeguron, ” Glamorgan, 
schoolmas' 


8. Jenkins, Seon Caeguron, Glamorgan, timber 
mere t ° 

M. James, Brinorgan, Glamorgan, farmer |. 

D. Morgan, Garth Farm, Glamorgan, farmer 

B. Beran, Pwllwraith, Glamorgan A 
Registered without special 6: articles. 


ee tt 





Mount Carrington Mining Company, Limited, 
This company was registered on the 23rd inst., 
with a capital of £50,000, in £1 shares, to carry 
on in Australia the business of a mining and 
smelting company. The subscribers are :— 
8 
A. J. De La Mare, Chichester-road, Croydon 
G. B. Baman, 182, Earl’s Court-road 
Cc. pt — 87, Sumutra-road, West Hampstead, 


Re “Glen, 9, Hertford - ‘terrace, Shepherd's 


i is Saunders, 20, “‘Womersley “road, Stroud 
Green, clerk .. ee «6: ee 
C. J. Ely, 36, Mamosa-street, Fulham |. 3... 1 
The number of directors is not to be les than 
five, nor more than seven; the subscribers are to 
appoint the first ; qualification, £100 in shares or 
stock ; remuneration, £250 per annum, 


1 
1 
1 
1 
1 





Sir B. Samuelson and Co., Limited. 

Capital of £275,000, divided into 13,750 shares 
of £20 each. Object, to purchase, take over, and 
carry on as going concerns, on the terms of an 
agreement made .between Sir Bernhard Samuel- 
son, Bart., M.P., of the one part, and the com- 
pany of the other , or on any other terms, 
the businesses of an ironmaster and coal and iron- 
stone owner, now carried on by the said Bernhard 
Samuelson under the style or firm of B. Samuel- 
son and Co., at Middlesbrough-on-Tees, in the 
county of Durham, and at the Hedley Hope Col- 
lieries, in the county of Durham, and at the i sage 
stone mines, near Guisborough, in the coun 
York, consisting of the Hollin Hill and the The 
kenhow royalties, and known as the Slapewath 
mine, and all real and personal oe aa owned 
by the said firm in connection with said busi- 
nesses or either of them ; to carry on all or any 
of the trades or busi of ir t iron- 
founders, coal and ironstone owners, manufac- 
turers of iron and steel, miners, smelters, engi- 
neers, colliery proprietors, coke manufacturers, 
and any other trade or business subsidiary or 
ancillary to the businesses aforesaid, or which it 








may for the time being be ex ient to carry on 
therewith or in aid thereof. @ first subscribers 
are:— 

Shares, 
Sir B. Samuelson, 56, Prince's-gate, W.. “re 1 
H. B. Samuelson, Chelston- -CTOSS, , Torquay « 1 
G. B. Samuelson, 56, Prince’s-gate, i 1 
H. W. Samuelson, 56, Prince's- i, Wi. 1 
F. A. E. Samuelson, 56, Prince’s-gate, 1 
James Stockton, solicitor, Banbury, Oxfordani 1 
W. Hanson, ironmaster, Middlesbrough a 1 


The number of directors shall not be teen than 
seven, nor more than seven, and the first shall be 
Sir Bernhard S o' te Grange, 
Banbury, and No. 56, Prince’ s-gate, South = 
sington, Bart., M.P., ‘chairman of the company ; 
Francis Arthur E. Samuelson, of No. 56, Prince’s- 
gate; Wm. Hanson, of Middlesbrough- on-Tees ; 
and James Stockton, of Banbury, Oxon. The 
said Sir Bernhard Samuelson shall continue in 
the office of chairman of the — until the 
ordinary general meeting in the 888, if he 
shall so long live and be able an ‘willing to dis- 
charge the duties thereof. At any time before 
the ordinary meeting in the year 1888 the board 
may from time to time add to their number by 
the appointment of duly qualified members as 
directors, so as the whole number of directors 
shall not exceed seven. The qualification of a 
director shall be the holding of shares in the com: 
pany of the nominal value of £2000 or upwards: 
or such other sum as the company shall from time 
to time in general meeting determine, 








d from the Journal of the Commissioners oj 
Patents, 


Application for Letters Patent. 

*,* When patents have heen “communicated” the 
*name and address of the communicating party are 
printed in italics, 

19th September, 1887. 

12,697. RecuLation of Exrecrric Currents, F. V. 
Maquaire, London. 

12,698. Propuction of ArtiriciaL Dravout in Steam 
Boiter Fu RNacgEs, H. F, Green and G. W. Newall, 
vault 
2,699. MeraLuic Packine for Piston-rops, &c., A. D. 
Marshal, a London. 

2,700. Propucina ANHYDROUS SULPHURIC Acip, 8. 
eit V. Ragosine and P. Dvorkovitch, Russia.) 

12,701. Boritns for HeaTina Gaazwnovens, &e., G. F. 

V. Brasseur, Belgium.) 
12,702. . OvExs, G. F. Redfern.—(A. A. E. P. Dormoy, 


Fra 

12,703. “Maxvas Distrisutors, C, and A. Lins, 
London. 

12,704. Macuine for Printinc Boxes, J. H. Swift, 


London. 


12, pos Avro-corvina or Printine Presses, T. Reiner, 


12,706. Wiseu Macuryes, P, Lochmann, London. 
12,3 707. CBANGING the Gavcr of Raitway, ke. » WHEELS, 
8. R. Wilson, London. 
12, 708, CARRIAGE and other Seats, T. Mabbutt and W. 
Phillips, mdon. 
12, ~~ aan ina Woot, W. Nelson and E. Bowen, 


12,710. Pomrapis Buiipryes, D. Grove, London. 
20th September, 1887. 


12,711. Stanp for CLocks, &c., J. McClelland, Selly Oak. 
12,712. PaPER MACHINERY, G. Mills and 6. H. May, 


lasgow. 
12,713. SELF-FEEDING TARGET Turower, G. H. Hockey, 
Bishopston. 
12,714. DeveLoprxa PHotocrapHic Necatives, G. 
Gillman, London. 
12,715. Furnaces of Enornes, I. F. Cuttler and W. P. 
Green, Bradford. 
12,716. a for Bicycies, H. Lucas and J. Forster, 
Birmingha 
12,717. Coxsrnvcrion of Metat Door Prartes, C, R. 
eak, Londo 
12, — uaoenscas Speep Inpicators, J. Tate, Brad- 


12,79, Givixe InTeRMITTENT Motion to MACHINERY, 
, T., and J. Vicars, jun., Liverpool. 

19 i720, Tuarciine APPLIANCES for Hay Stacks, &c., 
H. McGregor, Langside. 

12, ral. Ova. Parts of Lamps, W. T. Webber, Birming- 


12,722. Bearinos for Axes of RoLLers of WasHING, 
&c., Macuines, A. Hirst, Halifax. 

12,723. Bassinettes, &c., W. H. Brassington, Man- 
chester. 

12,724. Cure of Rarumatism, E. Wheeler, Oldbury. 

12,725. Furniture Castors, I. Chorlton and G. L. 
Scott, Manchester. 

12,726. Rat: MAKING Macutnery, L. Goddu, London. 

12,727. Wire for Securine Soies of Boots, I.. Goddu, 


ndon 
12,728. —_—— Betts, H. J. Allison.—(C. A. Schieren, 
United States.) 
12,729. Formixc THREADS upon Woop Screws, C. D. 
Rogers, London. 
12, - Dies for Formtinc Tareaps upon Woop Screws, 
c. D . Rogers, London. 


ne — for Water Beps, H. H. Judson, 
19,792. Seanscunes for Invatips, H. H. Judson, Lon- 
do} 


12,783. PuorocraPpHer’s Cuatrs, T. Endean and F. G. 
Clark, London. 

12,734. “ACCORDIONS, J. F. Stratton, London. 

12) 735. Repeatinc Matcues, D. Grunfeld “and H. J. 
Schumann, London, 

12,736, PREPARING Buveg, R. Ashton, Manchester. 

12) 737, a Fett Hat Boptes, J. and O. Oldham, 

ndon 

12,738. Brusninc Carpets, C. Parker, London. 

12,739, BANDAGE SHELL, E. Nienstaedt, po sal 

12,740. Steam Borxers, &c., G. Paxton, Glasgow 

12,741. Puriryine, &c., Tron, G.G Mullins, London. 

12,742. MECHANISM, J. ndon. 

12,743. AMMUNITION for Guxs, B. Burton, London. 

12,744. Arracuine Eyecets, &c., to LeatHer, W. R. 
Comings, London 

12,745. GRIPPERS far CaBLeE Raitways, W. H. Paine, 


mdon. 

12,746. a TRANSPARENT Pictures, W. T. Dennis, 
London. 

12,747. Wetpinc Metats, A. J. Boult.—(E. E. Ries, 
United States. ) 

12,748. Snatcn Biocks, H. A. Rooke, Liverpool. 

12,749. Gas Enarnes, A. J. Boult. =e Charter, T. A. 
Galt, and G. Tracy, United States.) 

= Cross T1gs for Permanent Way, A. J. Boult. 

D.C. Heller, R. W. Flower, jun., and 8 L. Wiegand, 

United States.) 

12,751. Rot.eRine MacuineE, W. P. Thompson.—(A. J. 
Z£ Lagane, France.) 

12,752. UnpERGRoUND Conbutts for ELecrric Rartway 
Appuiances, A. J. Boult.—(B. &. Ries, United States.) 

12, — ee Cy.inpers or Drums, W. Groom, 


19,754. ‘Mntasase Cy.rnpers or Drums, W. Groom, 
mdon. 

12,755. Inpook Frre ExtTIncuisHEeR, J. Ashdown, 
Brighton. 


12,756. Lawn Tennis Ba.ts, R. Slazenger, London. 

12,757, SHARPENING geal Stee. MILLING 
Currers, R. Martin, Old Char! 

12,758. AUTOMATIC Soneeeene * Lonmoaron, R. 
McDowell, London. 

12,759. ToBacco Pirss, J. M. T. Fieux. London. 

12,760. Separatine Cotton, J. E, Platt and J. Fidler, 
Manchester. 

12,761. Presses for Foroinc, &c., 8. Massey, Man- 
chester. 

12,762. TREATING VEGETABLE MATERIALS, P. E. E. 
Pesier, London. 

12,768, Etectric Meters, G. Forbes, London. 

12)764. DIsiNFectine and FomicatiNe Macuinz, T. P. 
Hollick, London. 

12,765. Prastic Compounps, M. W. Samuel, London. 

12,766. CoLp Drawine Rops and Tusgs, V. I. Feeny, 


ndon. 

12,767. OuTs1pE SuN-BLinD, T. 8. Simpson, ee. 

12,768. Sash Lock and Fastener, W. Lake.-- 
G. W. Hance, United States.) 

Se Moumairication of Corpses, J. de Nueda, 
Lo 

12,770. Camere Macuines, W. R. Lake.—(H. W. 
‘Mason, United States.) 

12,771. Factuitatine Escare from Burnino BurLpinas, 
W. ke.—(R. Sutherland, United States. 

12,772, FaMILyY WasHING MACHINES, H. A. 


H. <A. Hancock, 


ancock, 


London. 

12,778. Domestic Fire-EscaPE, 
London. 

12,774. Comprnep Knire, Pen, and Ink Howper, &c., 
8. M. y Valdivielso, London. 

ats. Rep or Waite Facep Stock Bricks, W. R. 

wg ders, London. 

776. APPARATUS for STEAMING YaRns, P. Heilmann- 

Ducommun and C. V. Steinlen, London, 

12,777. Automatic Sate and DELIVERY APPARATUS, 
rT. J. Hewson, London. 

12,778. SHapina Boor and SHoE CounTER STIFFENERS, 

A. M. Morin, London. 


2ist September, 1887. 


12,779. DupLEx Direct-actina Steam Pumps, J. H. 
Carruthers, @ Ww, 


12 





12,780. Type Piates, &c., T. R. Weston, Bristol. 
12, 781. Out-poor AMUSEMENT, T. Needham, Hudders- 


12 782. Looms for Weavine Loop or Spot Fasrics, J. 
Mathieson and J. Dewar, Glasgow. 

12,783, Instrument for Turnino over Leaves of 
Music, &e., J. O'Connor, Dublin. 

12,784. Fork and SPpoox Cieaner, D. Appleton, 
Manchester. 

12,785. Picks for QuarRysna, &c., J. Pickles, T. Wild, 

and W. Mitchell, Keighley. 

12,786. Firtincs for Incanpescent ELectric Lamps, 
§, Sudworth and C. K. Falkenstein, London. 

ag 2 Orcans, Harmoniums, &c., G. Cummings, 


yth. 
12,788. Rac Enotes, J. Kenyon, Manchester. 
12,789. Strenci. Printinc Apparatus, O. F. P. 
Spitzel, London. 
12,790. Raitway and STEAMBOAT Cuarrs, J. Reilly 
Manchester. 
12,791. Cast MALLEABLE Iron Gratina Front, J. 
Parker, ot 
12,792. CLIPS, A. Murray, London. 
12,793. AXLETREE anc ARMs applicable to Carts, &c., 
. Weston, Sheffield. 
12, (704, Durie Boor Heevand Toe Tip, 8. V. Fontana, 


eet, Ht ae | Suvtries of Sewinc Macuryes, W. H. 


12,796. eer hes Cookine Rance, F. Moore and W. 
, Fieldhouse, Birmingham. 

12,797. Weavine PLusn Carpets, W. Fox, Bradford. 

12)798. Sranps for Exuipitinac Umprewas, F, Fuller, 


ndon. 
12 pal BALANCE-SPRING COLLET-SHIFTER, T. Baxter, 
mdon. 
12,800. Ice Macuinery, L. Frere —(G. Dubern, India.) 
12,801, Fire-LicuTers, A. McK. Margerison, London. 
12,802. Bakineo of Breap, &c., E. and E. T. Clark, 
London. 
12,803. Type-writinc Macuines, F, Myers, Liverpool. 
12,804. PreveNTING INCRUSTATION in STEAM BoiLers, 
J. Parsons, Live: 1. 
12,805. Warxina, &c., Sticks, M. P. Baxter, London. 
12,806. Brace Tass, T. Walker, London. 
12,807. Propucinc Printep Matter by Licat, H. J. 
Bhawcross, Liverpool. 
12,808. Gas Stoves, G. E. Wright, Birmingham. 
12,809. CurTAIN Gores, A. M. Haswell, Toronto. 
12,810. Burtpixc a New Warsuip, J. Carter, London. 
12,811. AxLes, H. Edwards, London. 
12,812. Insecrors, L. Rouviere, London. 
12,813, Rupper AtracHMENT, J. D. Hickman, Lon- 
on. 
12,814. 
don. 
12,815. CycLe Lamps, F. Haisman, London. 
12,816. Rowxocks for Boats, J. Brown and J. Hedger, 
London. 
12,817. FirePproor Curtains for TuEeatres, M. W. H. 
Clarke, London. 
12,818. Toy SEWwIXxe Macuingz, J. R. pra nd Lendon. 
12,819. Knrrrep Fasrics, A. Lees, London. 
12) 820. DoGc-KENNELS, R. R. Fowler, London. 
12,821. WeatHER GuarD for Doors, 8. Pitt.{?P. P. 
Ne egroponte, United States.) 
12,822. Faprics for BurNisHinc Metat, A. M. Mason, 
London. 
12,828. TELEPHONIC ARRANGEMENTS, A. A. Campbell- 
Swinton, London. 
12,824. ELecrricat Distrisvtion, A. McEwen.—{C. @. 
McEwen, South Africa. 
12,825. Dress Stanp, M. Batchelor, London. 
12,826. StroprerinG Bort es, T. Terrell, London, 
12,827. Wrspow Burnps and Tent C.orus, A. Ford, 
London. 
12,828. ConvERTIBLE WIRE Baskets, A. 8. Greenwood, 
London. 
12,829, Furnace Grates, H. P. Tallmadge, London. 
12,830. Ececrric Lamps, W. R. Lake.—(0. H. L. Linde- 
mann, Germany.) 
12,831. TRansporTING Device, W. R. Lake.—(A. Kohl, 
Germany .) 
12,832. TorLer Ser Hotper, W. R. Lake.—({E. Ph. 
Hinkel, Germany.) 
12.838, TELEPHONIC ARRANGEMENTS, A. A, Campbell- 
Swinton, London. 
12,834. Propuctne REFINED Sucar, N. Tscherikowski, 
London. 
12,835. Box Cranks or Rinas for Bakine Cura, &c., 
T. A. and 8S. Green and H. Leak, London. 


22nd September, 1887. 
12,836, TyPE-WRITING MACHINERY, 
London 


12,837. , Macuines, T. Burns and J. & 
Dumbell, London. 

12,838, Boot Rack, J. Platt, London. 

12,839. Prorectinc the CLoraes in MAanca.ina, &c., 
Macaines, E. Powell, Chester. 

bg ths WaTER-MOVING Macuings, C, Procopides, Man- 
ches 

12,841. a for Umpretias, &c., F. Sampson, 
Sutton Coldfield. 

12,842 Exursitinc Sections of Comp Honey, T. B. 
Blow, Welwyn. 

12,843, Automatic DELIverRyY of Postace Stamps, &c., 
F. C. Lynde, Manchester. 

12,844. Rarsinc, &c., Lights in Carriaces, A. A. 

ovan, Glasgow. 
12, = Lire: “SAVING JacKkET, 8. M. y Valdivielso, 


19,846. _ = Protector, P. Isherwood, Darwen. 
12,847. AppLyine Steam to Yarn, J. White, Burnley. 
12,848. PERMANENT Macnets, R. Scott, Newcastle-on- 


Tyne. 

12,849, FintsHine Woven Pie Fasrics, Sir T. Salt, 
Bart., Sons, an ., and J. W. Pearson, London. 
12,850. Pipes, &., J. King and H. W. Lonsdale, Hull. 

12/851. Toon HoxpeR, A. Mills, Rochdale. 

12,852. ATTACHING ‘APPARATUS. for Raitways, W. P. 
Thompeon.—(. Dunstan, United States.) 

KET Botts, C. Showell, Birmingham. 

12,854. Cap SPINNING Macurnery, G. Clegg, J. Thomas, 
and W. H. Harrison, Halifax. 

12,855. HanpLe for BrLL Putts, J. Empson and J. 
Hewitt, Birmingham. 

12,856. ALUMINIUM, C, A. Burghardt and W. J. Twining, 
Manchester. 

12,857. VenTILATOR, H. Waddington, poten. 

12,858. ANTI-FRICTION Bearrinos, B. 8. and A. Long- 
fellow, Halifax. 

12,859. Rive SPINNING Macuings, A. Ambler, Halifax. 

12) 860. PicrurEe Natts, H. Munslow, Birmingham. 

12,861. ConvertiING IRon into Steet, S. Dawes and W. 
Smi ndon. 

= — Goupiina Raruway Wuee s, J. Darling, Glas- 


13s B3. Gas Enarnes, E. Korting, ——. 
2/864. Roortne Marteriat, J. C. Lyman.—{J. H. 
eo ® United States ) 
,865. Rotary Enoines, H. J. Haddan.—(J. M. 
so ehitney, United States.) 
2,866. Looms for WEavina, T. Hirst and J. Middleton, 


Rupper AtracuMent, J. D. Hickman, Lon- 


T. D. Worrall, 


mdon. 
12,867. Fotpine Bata for Satps, &c., G. Sparrow and 
W.S Kelly, London. 
12,868. Inpicatine Games, J. Graves, London. 
12,869. ConnEcTING MaTTREssEs to BepsTEaps, J. R. C, 
Taunton and H, Ferrer, London. 
12, Sees Knives and Forks, R. B. Wheeler, 
London. 
2,871. Coverinc Feit Hat Bopies, G. C. Taylor and 
ee Webb, Manchester. 
12 por Bricks for Wetts, &c., M. H. Blanchard, 
ndon. 
12,873. Hanorine Pictures, H. A. Couchman, London. 
12,874. Rorary Enarnegs, &c., T. Jones, London. 
12,875, Sream Enoines, E. Edwards, London. 
12,876. Steam Generator, F. Livet, London. 
12) pags Reovtatixe the Suppty of Gas to Gas EnoInes, 
E. Schrabetz, London. 
12, 878. AvToMATIC STEAM Trap, A. D. Marshall, 
London. 
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on Licutincand ExrincvisHine Gas, W. McAuliffe, 


12,880. Pecovona Sotip Metat Sueets, W. J. Rey- 
nolds, London. 

12,881. Boxes for Borries, R. H. Saul, London. 

12/882. Breece- ae Fire-arms, H. Bischoff and 
A. Mieg, 

12 aon, Sner ome ee DIVIDED Mera, C. Philippart, 


12,884. Liyoteum, T. J. Flynn, London. 

12,885. Dynamo-eLecrric Macuings, G. E. Cabancllas, 
London. 

23rd September, 1887. 

12,886. Tap Fiurers, 8. and E. Adams, Sheffield 

12,887. HaRDENING or TEMPERING STEEL, W. P. Thomp- 
son,—(.4. Schneider and Co., =. ) 

12,888. Vauise EquirMeNt, z.8. Romans, Halifax. 

12,889. Locomotives, &c, F. J. Burrell and C. J. 
Nicholson, Thetford. 

12,890, WasHinc Macainess, T. Frater, Glasgow. 

12,891. PLaten Pruytinc MacHINEs, A. Morfit and C. 
Butterfield, Nottingham. 

12,892. "TREATMENT of Gout, &c., F. Bale, Droitwich. 

12.898. Testinc Gas Pires and Fittinos, 8. Harrison, 
Manchester. 

12,894. InstRUMENT to Show the Focus of Lensgs, J 
Anderton, Birmingham. 

12,895. POWER-SAVING Apparatvs, E. Paul, a ca 

12,896. Cosine the CoLiar of Coats, &c., N. 
Tupholme.—(J. Maden, United States.) 

12,897. BursisHine and PotisHinc Founpry, W. G. 
Macvitie, Sutton Coldfield. 

12,898. WINDING Work for Marmve CHRONOMETERS, F. 
J. Britten, London. 

12,899. VELOCIPEDES, 8. Martin, London. 

12,900. Drivine Gearine, T. E. M Carnarvon. 

12/901. Macurnes for PRINTING Fasrics, 8S. Knowles, 
Manchester. 

— Compinc Macarves, W. H. Shepherd, Brad- 
0} 


12,903. Paper Pour, A. Wright, Langside. 

12,904. InstRumENT for the TREATMENT of ENLARGE- 
MENT of the TesticLe, W. McKenzie, 

12,905. We1curne Macutnes, T. Finney, Langside. 

12,906. Arr Door REGULATORS, T. . Murphy, London. 

12,907. Hor-ark Encrves, H. 





12,909. Lvocace Carriers for VeLocirepss, J. B. 
Brooks, Birmingham. 
12,910. Coprer Wire, &c., B. and G. Shorthouse, Bir- 


ming) 
12,911. WATERPROOFING Composition, K. McLea and 
Punshon, London. 
—— for Rotursc Metat, R. R. Gubbins, 
12,913. Cure of Ervetions of the Sxrm, E. Ireland, 
London. 
12,914. Matcu-Box, T. Collard, London. 
12,915. TRAVELLING Macuine for ApDvERTIsING, J. 
Mayors, London. 
12,916. Screw Git Macurivery, J. C. Walker and J. 
E. r, Paranis London. 
12,917. Preparine Paper for Paper Baas, C. Beadle, 
London. 
12,918. TeLecrapuy, J. H. Robertson, London. 
12'919. Revotvixc Woop Sautrers, A. Wells, London. 
12,920. Gas Motor Enorves, F. W. Crossley and H. P. 
Holt, London. 
12,921. Facrtiratrnc Hearine by Dear Persons, W. 
H. Tylor, London. 
12,922. Loapinc Coat into Surps, C. L. Hunter, 
Cardiff. 
12,923. Sewrne Macurxes, J. 8. Edwards, Eastbourne. 
12, 2,924. INCANDESCENT ELEctRIC Lamps, &e., G. Zanni, 
im 
12,925. Brakes for Venicies, C. Pilcher and W. Sayer, 
London. 
12,926. Pocker AppLiance for IxpusTRiaL Uses, W. 
'y, London. 
12,927. Sanitary Pains, H. Whiley, Manchester. 
12,928. Soies of Boots, J. Mangin, London. 
12,929. Apparatus for Gymnastic Exercises, 8. Wild, 
London. 
12,930. Manuracrure of Screws, L. E. Parfitt, Lon- 
a 


2,931. Snirt Currs, &c., J. Welsh, J. Margetson, J. J. 
“Sovun and E. A. Price, London. 


24th September, 1887. 


12,932. Liresoat, G. Fov:ler, London. 
12,933. Manuracture of Cicars, O. Wartmann, 
ndaon, 

12,934 Currinc Ras, N. 
many.) 

12,935. Wisp Guarps, J. A. Macmeikan, London. 

12,936. BREEcH-LoaDING Guns, L. E. Parfitt, King’s 
Heath. 

12,937. Pocket Requisire Cases, G. Townsend, 
Lond 


Browne.—(H. Pitzler, Ger- 


on. 
7. Stoprers for Botrtes, M. L. Macauley, 
iw, 


12,939, BEER Casks, &c., 
12, 940, PHOTOGRAPHIC 
Leeds. 


B. Brooks, a 
” SHUTTERS, W. Branson, 


12,941. Moves of Transit, R. C. Sayer, Redland. 

12,942. Mountines, &c., for Manciuse Boarps, H. L. 
Wilson, Halifax. 

12,943. Water CarTrincE Caszg, &c., J., B. Jones, and 
J. Thomason, Runcorn. 

12,944. ApyusTinc Nut Spanner or WreENcH, L. Cooper, 
Coventry. 

12,945. SuppLyine Goons, &c., in Excuance for Cory, 
J. D. Churchill and D. J. Callard, London. 

12,946. Takinc Waste Gases from Coke Ovens to Fire 
Borrers, &c., W. Guest, T. Guest, G. Guest, and A. 
Guest, Mapplewell, London. 

12,947. Forminc the Connectine Jomts between poss 
Levers and Biapes of Wytcn Enoines, F. 
Priestley and M. Hirst, Bradford. 

12,948. KwiTTiInc Smxcie-KNot Noose Heaxps for 
Looms, J. Kitson, C. A. Kitson, F. Kitson, and H. 
Kitson, Bradford. 

12,949. ConsTRUCTING SANITARY RecEPTACLES, J. Par- 
kinson and D. Sweaney, Manchester. 

12,950. Tikes of Wueexs, G. P. Lee, Manchester. 

12,951. Muvers’ Sarery Lamps, J. Dennis, Sheffield. 

12 952. Gas-BurNeR, C. M. Walker, London. 

12,953. Curtrsc and Cieanine Frocks, R. Ellis and 
A. Longfellow, Halifax. 

12, ae: Gravitation Power or Motion, C. Barnett, 


un., Godaiming. 

12 955. WaTcH Key, H. E. Webb, London. 

12,956. Erastic Tubrxa for PENHOLDERS, &c., T. Wil- 
son, London. 

12,957. StrercHInG Trousers, J. Pinchbeck, London. 

12,958. Recenerative Gas Lamps, J. Breeden, London. 

12,959. Nozzte for Propuctne Spray, G. A. Goyder 
and the Hon. D. Murray, London. 

12,960. Mountine the Bopies of Rattway CaRRiAGEs, 
&c., A. L. Féraud, London.—{Received 24th Septem- 
ber, 1887. Antedated 14th June, a.p. 1887. Under 
International Convention } 

12,961. Extimscuisuine of Fire, H. Clifford, Bleadon. 

12,962. Hypravuiic Presses, &c., R. Kohfahl, London. 

12,963. Mzascrine the Densiry of Gases, A. Siegert 
and W. Diirr, London. 

12,964. ParaLttet Ruvers, A. J. Boult.—(F. Pereles 
and F, Liska, Bohemia.) 

12,965. Minrrat Ort and other Lamps, J. Hutchison, 
Liverpool. 

12,966. Grinpine, &c., APPARATUS, W. P. Thompson. 
” 4 Schiffer and Kircher, Bavarian Palatinate.) 

12,967. Leusricant, W. Simpson. — (Simpson, 
Roberts, and Co., Nova Scotia.) 

12,968. Tension Apparatus for Beams for Lace and 
other Macuives, A. W. Smith, London. 

12,969. Banp Lapet, M. Brundrett, London. 

12,970. WEIGHING ‘Macnixery, F. de Trémandan, 
London. 

12,971. SHarprener for Knives and Razors, W. 8, 
Simpson, London. 





12,972 Emsrocation for the Curr of Baowourrs w. H 
Westmacott, London. 

12,973. Hoistine and Lowerixnc Gear, T | Elwell, 
London. 

12,974. Two-wnHerLep CaRkiaGEs, R. Woods and J. 
Holmes, London. 

12,975. Door Larcu, W. W. Horn.—({7. Bason and S. 
Hazlehurst, United States.) 

12,976. Paver Borries and Boxes, G. A. Wilkins, 
London. 

12,977. Rieoine Wootten Fasrics, W. R. Lake.—(S. 
Scholfield, United States ) 

12,978. CHeckrxc the Recerpr of Money in Venice. ES, 
J. M. Black, London, 


26th September, 1887. 


12,979. Domestic Fire-crares, A. Knevett, London. 

12,980. Tevescorpe Stancnion for AwnixG Sweet, J. 
Gulley, Belfast. 

—.. Hawnpies for Bicycies, &c., J. T. Trench, 

12,982. AUTOMATICALLY SUPPLYING Ou to Lamps, C. 
Knight, Newport. 

12,983. Necktie Fastrxinos, F. R. Baker, Birming- 


12,984. FAsTENINGs for Gioves, F. R. Baker, Birming- 
12,985. Evevarors, J., T., and J. Vicars, jun., Liver- 


poo! 
12,986. FURNACES of Steam Generators, J., T., and J. 


Vicars, jun., Liverpool. 
12,987. ComBINED Tap and Back-PRESSURE VaLves, E. 
, Manchester. 


12,988, Brewixe, J. and R. B. Bonthorne, Falklands. 

— PREPARING Macuinery, J. Wallace, jun., Bel- 
ast. 

12,990. Encrne Locomotion, R. Glover, Stratford. 

12,991, Gates, W. A. Murray, London. 

12,992. Arr-TicHT Gas and other Heatina Stoves, 
C. H. Wood, Sheffield. 

12,993. CiGaReTTes with EncLosep Movurupirce Per- 
—— with One or more Hoies, W. Holder, 


12,994. Coverines for Steam or Hot-waTer Pipes, C. 
Brader, Manchester. 
12, ae or Pencit Houpers, W. G. Dinkelmeyer, 
12,996. Macuine for WasHinc Ciorues, T. G. and 
H. E. Normanton, Barrow-in-Furness. 
12, _— a, Tree for Ripinc Sapp.es, C. MacMahon, 
ndon. 
aagee, Goss yeh Fire Bars from Burnixe, F. Coghill, 
uth 
12,999, | remem Copy to be attached to TyPpe-wriTING 
Macurves, A. B. Reid, United States. 
13,000. Avromatic FErep-waTerR Recuiators, D, 
D. J., J. H., and . Parsons, London. 
13,001. AUTOMATIC FIRE SPRINKLERS, J. C. Hudson, 
London. 
13,002. Hypravuic WATER Sprays, &c., E. Aldous, 
Essex. 
13,003. Hats, J. Jenkins, London. 
13,004. ManuracTuRE of CELLULOSE, W. P. Thompson. 
+8 Wolf, Germany.) 
13,005. Boxes, F. Villiers-Stead, E. R. Hedgmcn, and 
J. Spratt, London. 
13, ae and Gas Enorygs, W. P. Theerman, 
London. 
. 4g or SreamM Heatino Apparatus, T. 
don, 
13, 008 A i. Reapine and Writine TaBies, M. 
Rol inson, London. 
13,009. Launcainc and Rarsinc Surps’ Boats, W. 
Absalom, Liverpool. 
13,010. OpricaL Instruments, G. C. Rice, London. 
13,011. Pipe Currers, W. Jones, London. 
13, ~ gene c. J. V. d'Hauterive.—(A. Bedu, 
‘ance 
13, 013. Sprromerers, W. F. Stanley, London. 
13,014. Baes for DistrisvTixe OIL on Water, E. A. 
Hayes, New York. 
13,015. Raistne Liguips, W. R. Lake.—(M. Marcouz, 
née A, Morel, France.) 
13,016. CraDLeE Spuint, C. W. Krohne and H. F. Sese- 
mann, London. 
13,017. Cootine Arr, P. A. Newton.—{ Messrs. Theisen 
and Langen, Germany.) 
13,018. Suipixo Wowews, R. W. Prowse and D. Doig, 


Lond 

13,019. om Apparatus, J. Hill, W. Smith, J. P. 
ay Donnell, New Maldon. 

13,020. Prixtixc Macuives, A. Godfrey, London. 

ape. Steerine SuHips by Water Jet, T. V. Trew, 

ndon. 

13,022. Formation of Tires for Roorine, J. F. Carey, 
London. 

13,023. Toy Vetoctrepe, G. Carette, London. 

13,024. Lamps, J. H. Ross, London. 

13,025. Frreproor Curtarss, J. A. Fisherand L. Booth, 
London. 

13,026. Kngapinc Dovoa. P. C. Kjellberg, London. 

13,027. Furnace Doors, A. W. Robertson, London. 

13,028. Fiusurnc Cxiosets, E. Gotto and F. Beesle 
(J. Ried, Brazil.) 

13,029. Fuzes for Prosectites, T. Nordenfelt, London. 

13,030. Firrvc Mecuanism for Guns, G. Stuart, New- 
cas' -Tyne. 

13,031. Securine Giass Enciosures in Strone Sares, 
8. and S. R. Chatwood, London. 

13,032. Digestive Conpiments, W. M. Clear, London. 

13,033. Mepicine Bort.es, F. W. Child, London. 


13,034. Fitrertnc ALcoHoLic Beveraces, A. de 
Gaulne, London. 

13,035. ComBrnep SHogs and Skates, M. Dannhorn, 
London. 

13,036. CorrucaTtep WasHinc Boarps, &c., J. H. 
Wilson, Glasgow. 


13,037. WeicHino, F, B. Rawes, London. 








SELECTED AMERICAN PATENTS. 
(From the United States! Patent Office Oficial Gazette.) 


367,167. Recnbene 9 MACHIN: BE. ¢. 
Brooklyn, N.Y.—Filed April 29th, 1886. 

Claim. —(i) In a rail-sawing machine, the main 
frame, a vertically sliding carriage, with suitable 
means for moving cele ny — with a saw- 
carrying frame pivotted to the movable carriage so as 
to swing outside of the main frame, and provided with 
horizontal arms for operating it, and having a slot- 


Smith, 


(367,167) 





and-pin connection with the sliding carriage, as set 
forth. (2) The roe aa en in a rail-sawing machine, 
of a main frame, a ee or moving 
said a saw —— Strotted on a shaft 
as S from the movable and a 

to said 


Byer el the combination 


e mounted in said 
frame carrying an oscillating saw frame, with an arm 





pivotted to the said carriage and led with a 
movable pawl adapted to engage with a Tatchot wheel 
jen on a vertical screw shaft, and a stud arranged 
to contact with lugs on the saw frame for feeding the 
saw to the rail, as set forth. (4) The combination, 
with the main frame, sliding carriage, and screw shaft 
mounted in said carriage, of an arm pivotted to the 
sliding carriage carrying a spring-actuated pawl 
arranged to engage a ratchet wheel on the screw shaft, 
and an oscillating saw-carrying frame provided with 
lugs, arran, te contact with a stud on said arm for 
operating the same, as set fo 


367,287. Toot ror Dressinc Emery Wueets, H, K. 
Forbis, Columbus, Ohio.—Filed June 2nd, 1886, 

Claim, (a) In a tool for trueing emery and other 
like wheels, the combination of the pivotted levers 
having bearings in their forward ends, of the cast zig- 
zag abrading wheel provided with a suitable — 
the ends of which _— in the bearings in the pivotted 
levers, sub ified. (2) In a tool for 
trueing emery and Sener like wheels, the combination, 
with an abrading tool, of a holder "consisting of the 














two arms or levers pivotted together, said arms having 
inserted in their forward ends, in suitable eyes therein, 
bearing: blocks for the reception and retention of the 
said abrading tool, substantially as specified. (3) In 
a tool for trueing emery or other like wheels, the com- 
bination, with the pivotted levers, of the abradin 
wheel held between the shorter arms of the levers, = 
the set screws passing through one of the arms of sai 
levers, substantially as (4) An Roane 
wheel consisting of a bod y having a zigzag periphery, 
and a spindle cast iutegea | therewith, substantially as 
described, 
$67,301. Frexiste Tu m H. Knight, New York.— 
Filed April 28th, 188 

Claim (1) A tube formed of two or more continuous 
strips of metal which are helically wound one upon 
the other and made to interlock with each other, and 
independent strips between the flanges of the strips of 
metal, providing an elastic packing at the joints, sub- 
stantially as shown and described. (2) The combina- 
tion of the metallic strip A, having weve extend- 
ing flanges BC, and the corresponding strip D, having 
the inwardly extending flanges EF, with the clastic 








3 7 
packing P, all arranged substantially as and for the 
purposes set forth. (3) The combination of the 
metallic strips as each other, as shown, and 
provided with the elastic packing between the con- 
“yee flanges, the said flanges having rounded edges, 
whereby they are adapted to turn on the opposite flat 
surfaces of the strips without unnecessary friction. 
(4) The combination of the inner metallic strip wound 
helically and having the a extending flanges, 
the outer strip with the inwardly extending flanges 
wound around the inner strip, and the two strips of 
elastic packing located as shown, the two metallic 
strips being so formed as to press toward each other 
for the purpose of maintaining a tight joint. 


367,347. Means ror Heatinc Raitroap Cars, T. 
Lanahan and G. W. Roberts, Louisville, Ky.—Filed 
February 26th, 1887. 

Claim.—{1) In a car-heating and ventilating device, 
the combination of the pump D, heater C, composed 
of the return bends c, connected therewith and 
situated in the smoke-box : - av ype with the 
series of return bend pi; d H located on the 
outside walls of the Brow iy ‘ond connecting with 





heater C and delivery pi — to the cars, all constructed 
and arranged substantially ~ _ for the —_ spe- 
cified. (2) The combination f air Pry ns D, pipe d, 
heater C, d of the c series of return 
bonds: c, with ‘the series of return bends F, G, and H, 
the pipes 2 and Hl, the three-way valve L ‘and the 
valves i! and d! in pipes H) and d, all constructed and 
arranged to operate substantially jn the manner and 
for the purpose described. 
367,370. Lupricator ror Locomotives, W. H. Craig, 
Lawrence, Mass.—Filed March 23rd, 1887. 
Claim.—{1) The oil reservoir provided with the cen- 
tral vertical tubular steam induct leading into the 
peer aaa and with the lateral branch or induct 
ing out of the lower part of the vertical one and 
the side of the reservoir, all being essentially 





as set Xt forth. (2) The combination of the tubular sup- 
po shank, having the steam extending 
through it, with the oil reservoir ed with the 
central vertical tubular steam induct leading up from 

such reservoir into the condenser, and with the lateral 
induct opening out of the lower of the vertical 
one, = ——- 4 to the side mee ¥e ayy! and 
open: n e said sw bern | 
essentially as set forth. (3) The oil reservoir provid 


with the pocket in its tenet part and at one side of it, 
as represented, and having thereto an oil induc’ 

tube extending up nS the top 
of the said seneniees and also having the two educts 
leading from it—the said pocket—to the sight-feed 
glass tubes arranged in the same side of such reservoir, 


all being substantially as set forth. (4) The combina- 
ion, the oil reservoir, of two sight-feed glass 


chambers or tubes Fogapes y on one side of and a the 
same horizontal plane with rt oil- Eades ag *| substan- 
tially as and for the purpose Asia sight. 
feed lubricator having its two © sight: Mowd 


(367,370) 








bers or tubes arranged at one side only of and on a 
level or in the same horizontal plane with the oil 
reservoir, and also having its oil educts leading from it 
to the valve chests of the engine cylinders arranged 
to % in opposite direction from the reservoir, as 
set fort 


367,404. Bovr Currinc Macaine, W. H. Johnson, 
Racine, Wis.—Filed January Lith, 1886. 
Claim.—(1) In a bolt cutting machine, the combina- 
tion, with head Bb, having grooves bb, studs ¢¢, as 
described, projecting from its face, levers E, and dies 





C, of the plate D, having holes therein elongated in a 
direction struck from the centre of the plate and 
having a central —— as and for the purpose set 
forth . (2) In a bolt cutting head, the combination of 
a mandrel A, head B, dies C in radiating grooves in 
the face of said Mend, levers E and set screws gy in 
the ends of said levers, 


367,470. RecuLator For DyNAMO-ELECTRIC MACHINES 
AND Motors, £. Thomson, Lynn, Mass,—Filed April 
14th, 1886. 

Claim. = 1) The combination, with a dynamo-electric 
machine having its field coils in derived circuit to the 
work, of a field-varying device and means for simul- 
taneously and automatically movi 4 commutator 
brushes backward when the fie magnetism is 
diminished, and vice versé. (2) in a regulator for 
dynamo-electric machines or motors, the combination, 
with an adjustable commutator, of an operating 
electro-magnet coil C, included in a circuit with a 
variable resistance and the field magnet coil, as and 


(367,470! 


‘ 















ITIITAIT, 


for the purpose described. (3) The combination, with 
a dynamo-clectric machine no sea ing working resist- 
ances in multiple are, eld coil in a derived 
circuit thereto, a orianie resistance in said circuit, 
_ an adjustable commutator having an operating 
et included in the variable resistance circuit. 
(4) n a dynamo-electric hine, the of 
an adjustable commutator and a magnet for operatin 
the same, said magnet having its coils connected wit 
a variable field circuit, so that variations in the latter 
“ changing the field strength will change the strength 
of the magnet and effect a simultaneous adjustment of 
the commutator, 








367,604. Speep Governor, A. Diev, New York, N.Y 
—Filed April 29th, 1887. 

Claim.—The combination, in a s governor, of a 
liquid-containing receptacle, an axially movable — 
therein, having a cyl ndrical core A, formed wi 
series of vertical 
series of lateral olchs O in its upper hollow 
valve plate B! mounted to 
hollow 
sages 


P in its lower part, and : 

rt, and a 

ide vertically in said 
and adapted to close more or less th 

, substantially as shown and described. 


* The 





combination, in a speed governor, of a liquid-contain- 
ing receptacle, an axially movable screw therein, 
having a passage extending upward through its core, a 
neneetary rod resting loosely open the screw, a sleeve 
adjustable vertically on said rod and projecting 
through the top of the tacle, and a es plate 
carried by said , dnl for regulating the in the 
screw core, substantially as chown * and descri 
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THE DRAINAGE OF FENS AND LOW LANDS 
BY STEAM POWER, 


By W. H. WHEELER, M. Inst. C.E, 
No. XII, 


Glassmoor.—This is a district in the Middle Level con- 
sisting of about 6000 acres of Fenland. It discharges its 
water into one of the main drains of the Middle Level 
system about twenty-seven miles from the outfall sluice 
in the Ouse. The average lift is about 5ft., rising 
occasionally in floods to as much as 8ft. The machinery 
consists of a pair of 15-N.H.P. high-pressure con- 
densing vertical engines; the crank shaft, is carried 
on cast iron A frames, the fly-wheel working inside 
these, and toothed into a Lstieaied bevel wheel 
attached to the vertical shaft of the pump, which is 
placed in a well immediately under the engines. The 
steam cylinder, condenser, and pump, are outside the 
frame, the latter being worked by a rocking beam, one 
end of which is connected with the piston-rod, and the 
other to the floor. Steam is supplied by two Cornish 
boilers, the working steam pressure being 401b., the 
engines making forty-seven revolutions a minute, and the 
pump at this s 116. The culvert for connecting the 
pump drain with the river passes under the engine-house, 
the pump well being in the centre. The pump has 4ft. 
fan, lft. 1 -. ex The engine and boilers are contained 
in a well-designed building of white bricks with red brick 
arches and dressings, which present a very pleasing 
appearance ; the chimney is about 70ft. high. This 
machinery was put in about twenty-four years ago by 
Messrs. Easton and Amos, and has stood and worked 
during that time without any material repairs. The 
whole thing is well and compactly arranged, and is an 
excellent example of a small pumping-station, and well 
illustrates the suitability of the centrifugal pump for 
Fen drainage, and shows that pumps, equally with scoop- 
wheels, will run for a great number of years without 
accident or repair. The framework of the engines only 
occupies a space about 6ft. square, and with the pump 
being placed under this frame the cost of foundations is 
reduced within a small compass. The long time that the 
engines have run is considered to be partly due to their 
being of the vertical type, the wear and strain on the 
cylinder being less than in a horizontal engine, and a 
settlement in the foundations having less effect on the 
working of engines arranged as these are. The consump- 
tion of coal for the three years, 1881-83, has averaged 
about 60 tons a year—equal to 100 acres per ton of coals. 
Taking the cost of coals at 15s. a ton, this is equal to 
180d. per acre for coals, or taking the lift at 5ft., ‘36d. 
per foot lift. 

Wexford Harbour Reclamation Works, Ireland.—A large 
area of land was reclaimed from Wexford Harbour by 
embankments. From the level of this land, as compared 
with the water in the harbour, it was necessary to use 
steam power for the drainage. The reclamation is divided 
into two districts, termed respectively the North, con- 
taining 2489 acres, and South, containing 2410 acres, each 
having a separate pumping station; that for the south 
side a a scoop wheel and for the north a centrifugal 
pump. 1e water pumped off is exclusively rainfall, 
which in ordinary seasons amounts to about 45}in. It 
was calculated that three-fourths of this would have to be 
panes the remainder being absorbed by the vegetation 
or taken up by evaporation. Spring tides in the harbour 
rise 5ft., and neap tides 3ft. The pumping station for 
the south reclamation is situated at Drinagh, and consists 
of a scoop wheel driven by a condensing beam engine. 
The engine has one 36in. cylinder, with 6ft. stroke. A 
variable rate of expansion can be given by sliding the 
cams which work the steam valves. The engine runs at 
the rate of 25 revolutions a minute. Steam is supplied 
by two Cornish boilers, 21ft. Gin, long, the working pres- 
sure being 131b. on the inch. The scoop wheel is 40ft. 
diameter by 10ft. wide, the scoops being 3ft. long. The 
wheel makes 44 revolutions a minute when the engine is 
making 25, the velocity at the periphery being 9°42ft. per 
second. At this pace the wheel was calculated to raise 
170 tons of water per minute. The water approached the 
wheel with a velocity of 9°42ft. per second—equal to that 
due to a fall of 1°4ft., leaving the net calculated lift 8ft. 
The useful effect on the trials was found to be 68°2 per 
cent., leaving the loss from all causes, including the 
engine, 31°8. The fuel consumed was found to be 4} 1b. 
per indicated horse-power per hour. The total cost of 
the machinery for this pumping station was £5000—equal 
to £2°08 per acre drained. Takin 
170 tons lifted 11ft. per minute, and the total cost at £5000, 
this gives about £40 per horse-power of water lifted for 
the machinery, the contract price for the wheel being £760. 
The wheel weighs 34} tons, and is carried by a cast iron 
hollow shaft 13in. diameter, working in brass bearings 
12in. diameter by 16in. long. It has three cast iron spoke 
centres 6ft. diameter; twenty flat wrought iron spokes 
radiated 14ft. from the periphery of the centres. A ring 
of flat iron 34ft. diameter connects the ends of the arms. 
To this ring and a smaller one, 28ft. diameter, are rivetted 
flat iron float spokes, bent to give the scoops the proper 
rake. The spur wheel is 31ft. 6}in. diameter, 10}in. wide, 
and 3in. pitch, The spur pinion, 5ft. 3}in. in diameter, is 
keyed on to the fly-wheel shaft, and gears into the annular 
wheel 7ft. below its centre onthe discharging side, by which 
arrangement it was considered that the weight of the water 
would be borne directly by the pinion. There are forty 
scoops each 9ft. 11fin. wide by 3ft. deep, drawn tangents 
to a circle 13ft. diameter, and formed of 3in. Memel 
planks grooved and tongued and secured by hook bolts to 
the float spokes. The clearance between the wheel and 
the masonry is from }in. to gin. The water is delivered 
over a crest 4in. broad, 11ft. higher than the bottom of 
the race under the wheel, and 3ft. 6in. below H.W.S. 
tides. Water is admitted to the wheel by cast iron 
sluices. The channel from the wheel to 8ft. outside the 
inlet is level, 10ft. 7in. wide on wheel side of sluice, 
and 1lft. Jin. on outside of sluice, the cill of which 
Is 3in, higher than the bottom of the channel. 


the greatest duty at | 





The pumping station for the North Reclamation was 
erected after the scoop wheel had been in operation some 
time, and it was determined to adopt a centrifugal pump 
as the more effective machine under all circumstances, 
its great advantage over the wheel being its adaptability 
to varying lifts and less cost of foundations. The pump 
used was one of Appold’s type supplied by Messrs. 
Easton and Anderson. It is self-contained in a cast 
iron frame with galvanised fan of sheet iron 4ft. dia- 
meter by l5in. deep, with diaphragm in middle of 
its depth and revolving in cast iron case. Two suction 
pipes conduct the water to above and below the fan, 
which is carried by a vertical spindle making 133 revo- 
lutions a minute. Motion is given to the spindle by a 
bevel pinion with forty-three teeth geared into mortice 
bevel fly-wheel with 114 teeth, keyed on to the crank 
shaft. The pump is driven by a pair of direct-acting 
condensing engines having cylinders 18}in. diameter with 
2ft. stroke; steam being used at pressure of 501b. with 
high degree of expansion, and supplied by a Cornish 
boiler 22ft. long by 6ft. 6in. diameter. The consumption 
of fuel at the trials was found to be 4}1b. per I.H.P. 
The cost of the pump and engines complete was £1850. 
The buildings, culverts and foundations cost £2725; 
together, £4575, equal to £1°84 per acre drained, and £37 
per horse-power of water lifted for the machinery, and 
£54 10s. for the buildings, together £91 10s. per horse- 
power. Trials of this pumping-machinery were made soon 
after the erection, steam in the boiler being from 30 Ib. to 
35 lb., and the mean pressure on the piston varying from 
14°79 lb. to 17°02 Ib., the enging making 47} to 54} revolu- 
tions, and the lift—that is, the difference of level of 
water in mouth of inlet culvert and in outlet at engine 
house—varying from 6ft. 2in. to 10ft. 2in. The indicated 
horse-power varied from 43°6 to 58°8, and the horse-power 
of water lifted 24°07 to 31°67, giving a mean effective 
result of 55°2 to 53°8 per cent., or allowing one-sixth of 
indicated horse-power as the resistance of the engines, the 
mean duty of the pump was 67 per cent. The particulars 
of these two stations are taken from a paper by Mr. W. 
Anderson in the “ Proceedings” of the Institution of Civil 
Engineers in Ireland, for 1862, vol. vii., in which will be 
found the full details of the trials and drawings of the 
scoop wheel, &c. For the three years 1881 to 1883, the 
average rainfall at these stations was 40°34in. The scoop 
wheel, which drains 2410 acres, worked on an average 1800 
hours each year, and the engines consumed about 350 tons 
of coals. The pump on the North Reclamation, which 
drains 2489 acres, ran on the average 1516 hours, and the 
engines consumed 215 tons of coal each year. Taking the 
average lift throughout the year in both cases as 5ft. 6in. 
and coals at 18s, per ton, this gives 263d. per acre per 
annum for the scoop wheel, and 18°45d. for the pump for 
coals only, or per acre per foot of lift 4°82d. and 3°35d. 
respectively. 

Ferrara Marshes, North Italy.—This pumping station 
contains one of the largest combinations of centrifugal 
pumps for the drainage of land. The machinery was 
erected in 1874, by Messrs. J. and H. Gwynne, for pump- 
ing the water from the Ferrara Marshes in North Italy. 
The reclaimed land exterds over an area of nearly 200 
square miles, and the work done by the pumps consists 
in raising a little over 2000 tons of water per minute 
for a mean lift of 7ft. Gin—the maximum being 12ft.— 
and delivering it into the river Volano, at Codigoro. 
The machinery consists of four pairs of centrifugal pumps 
having vertical dises, each set driven by a pair of com- 
pound engines. Each pump is constructed to deliver 
9150 cubic feet—255 tons—a minute, or a total for the 
eight machines of 2040 tons. The pumps are placed one 
on each side of the engines, the pump shafts forming 
prolongations of the crank-shaft, and being connected to 
the latter by disc couplings. The pump shafts are of 
steel, 84in. diameter, and are provided with bearings 
beyond the pump casings. The pumps have dises 
5ft. Yin. diameter, with delivery pipes 54in. diameter, 
and double-suction pipes, in area jointly equal to the 
delivery pipes. The casing of each pump is made in a 
single casting, 15ft. diameter. The engines have cylinders 
27fin. and 46gin. diameter, the stroke being 2ft. 3in.; 
both cylinders are jacketted. For some years after the 
starting of these machines the low-pressure cylinders of 
each engine exhausted into a pair of surface condensers, 
placed on the discharge pipes. These condensers were 
cylindrical chambers traversed by a number of 3in. tubes, 


connected with the pump casing and discharge pipe. It | 
was sugvested that the efficiency of the pumps was inter- | 
fered with by the presence of these surface condensers in | 
the delivery pipes. They were removed, and condensa- | 


tion by injection, with auxiliary air pumping engines, 
substituted. The alteration was, however, a doubtful 
improvement, the difference in efficiency was not very 
observable and the auxiliary engines involve extra atten- 
tion. Steam is generated by two groups of boilers, each 
consisting of five, of a compound, double-fiued type, with 
Galloway tubes and horizontal marine tubes. At the 
official trial made in May, 1875, the consumption of fuel 
was 24 lb. per indicated horse-power per hour, or 41b. per 
horse-power of water lifted—doubtless the best result 
obtained on drainage works up to that time. All these 
pumps worked continuously day and night from the 10th 
October, 1878, to 31st May, 1879, in a satisfactory manner. 
Since the latter date the seasons have been drier and the 
work lighter. These — and pumps are at the 
sane time in perfect order, the cost for repair having 

een very light. About the same time that these pumps 
were put up by Messrs. Gwynne, four scoop wheels were 
fixed by a Dutch firm for draining the Marrozzo Marshes 
on the other side of the river Volano. In accordance 
with the recommendation of a commission of engineers 
these are now about to be taken down and replaced by 
Messrs. J. and H. Gwynne with two of their centrifugal 
pumps calculated to discharge, each, 9951 cubic feet— 
277 tonsa minute. The new pumps are to be worked 
by the existing engines, and in addition a supplementary 
compound engine and pump, to discharge 70 tons a 
minute, is to be added. Although the large pumps will 





measure 17ft. over their cases, their weight will hardly be 
one-fourth of that of the four wheels which they are to 
replace. The old foundations will be utilised to a large 
extent, and the suction pipes will dip into the old wheel 
pits. 

Fos, Bouches du Rhone, South of France.—In this dis- 
trict large reclamation works were carried out in 1884-85. 
Pumping was required, and Messrs. J. and H. Gwynne 
were commissioned to erect at Fos a pair of their “ Invin- 
cible” compound direct-acting centrifugal pumping 
engines, each pump to raise 60 to 70 tons per minute ; and 
at another pumping station—Gallejon—some miles dis- 
tant, a third “Invincible” pumping engine was provided, 
to raise 90 to 100 tons per minute. The lift was low 
—1‘0 metres to 1°80 metres—and experience has shown 
that with such lifts a low efficiency was to be expected. 
The makers, nevertheless, guaranteed that for the smaller 
machines the steam used would not exceed ‘0718 kilogs. 
for each cubic metre of water raised one metre, and that 
the steam per indicated horse-power per hour would be 
from 20 lb. to 241b. English. For the larger machine the 
figures were ‘07 kilogs. and 20 lb. to 221b. English. Very 
carefully conducted trials were made with the smaller 
pumps by Mr. A. C. J. Vreedenberg, a Dutch engineer, 
when the following results were obtained from No. 2 
engine, with a mean lift of 1379 metres—4°52ft.:— Water 
raised, each pump per minute, 65°7 tons; horse-power in 
water lifted, 20°18; horse-power indicated, 37'0; efficiency 
indicated horse-power compared with water horse-power, 
‘54; coal consumption per water horse-power per hour, 
4°45 lb.—2°033 kilos. Owing to a slight defect in the 
machinery, discovered after the trial of No. 1 engine, the 
results obtained were not quite as good as those from the 
other engine; but this having been remedied, there was 
found to be very little difference in the working of the 
two sets of machines. Given on terms of the guarantee, 
the result was '0627 kilos. of steam per cubic metre of water 
raised 1 metre, and 20°66 Ib. English per indicated horse- 
power per hour. The boilers were of French design and 
construction, their evaporative efficiency is not very high, 
8°33 lb. of water per pound of good coal. The coal per 
I-H.P. per hour was 2°47 Ib. These results were sub- 
sequently confirmed by trials of eight hours on each 
pump, conducted by Mr. Dornés, engineer of the reclama- 
tion, who obtained with one pump, lift 65°75in.; mean 
delivery, 64°7 tons; efficiency of whole machine, ‘579; 
steam per indicated horse-power, 20°321b.; coal per indi- 
cated horse-power, 2°441b. per hour ; coal per water horse- 

wer, 4°21 1b. per hour. The result from the other pump 
is practically the same, as it ought to be, the machines being 
made throughout strictly to the same dimensions, and 
expressed in terms of the guarantee, the steam used per 
cubic metre of water raised one metre high being for one 
pump ‘059 kilos., for the other ‘062 kilos. On the larger 
pump at Gallejon some interesting experiments were 
made by French engineers with progressive speeds and 
lifts. The lifts varied from 3}ft. to 64ft. Three runs 
each of thirty minutes were made with each lift, and 
with a different number of revolutions for each half-hour. 
The results showed that an efliciency of 50 was obtain- 
able on a lift of 3°28ft.; on the other lifts the average 
efficiencies were for 44ft.. ‘56; for 5ft., 607; for 6ft., “66 ; 
and for 63ft., 698. All efficiencies represent, as in the 
experiments with smaller pumps, the ratio which the 
water horse-power bears to the indicated horse-power. 
The details of these trials are given in the following 
table. These short experiments may not give results so 
strictly accurate as more lengthened trials, but they are 
consistent in agreeing with the results obtained from the 
smaller pumps, and it is evident that in these machines 
Messrs. J. and H. Gwynne have obtained remarkably high 
efliciencies considering the small horse-power in the water, 
the small indicated horse-power, and the low lifts. The 
difficulty in preventing waste of energy while raising a 
large volume of water rapidly through a small height is 
obvious enough. Pump and engine friction must also 
make a larger fraction of the total power uselessly 
expended when the lift and water horse-power are small, 
and it is important to observe in these experiments the 
steady increase of efliciency with increase of lift. 

Trials of the Gallejon pumps.—Table of discharge and 
efficiency corresponding to different heights of lift and 
to variable speeds. 





| Discharge | Efficiency between work 
in litres per shown on pistons and etiec- 


Height of lift in Revo- 
hitions , : Dleelancl 
second, tive work in water raised. 


metres. 


| 
| 
| 


i 6o°4 158 O32 
1:000 | 71:5 |o 716 0°428 
(0°900 to1°100)) | 86°5 1280 | 0°446 
101-3 | 1634 0°504 

1°395 { .90°6 | 1241 0-603 

erm, 107°7 748 | 56 

(1°80 to1-350)) 337-5 | j990 | 0-511 
1°540 93°0 | 1070 | 0-622 
(1°520to1°560)4 103-0 | = 1461 0-618 
116-0 | 1884 | 0-581 

940 | 950 | 0°658 

1:800 ae 698 
-. 1065 | 1448 | 0-79 

: 107-0 1314 | 0°718 
2000 { 119-0 1738 | 0-678 





ON THE CONSTRUCTIVE IRONWORK IN 
TERRY’S NEW THEATRE. 


By Max AM ENDE, 


On page 257 the construction of the galleries was 
described generally. The details of the cantilever, the 
anchorage and the baseplate are shown in Figs. 3 and 7, 
and the details of the steps are shown in Figs. 4, 5, and 6. 
The risers of the steps have flat-bar bracing, which is 
almost identical throughout, while the bracing in the 
treads has a different angle in each step. The object of 
making this latticework and not plates was partly to 
obtain greater economy of metal, partly to enclose the 
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iron entirely in concrete, by which means it is better pro- 
tected, not only from fire but also from corrosion. The 
thickness of the concrete is only 3$in., and thus the whole 
structure is as light as it possibly can be under these 
conditions. As an objection to this construction should, 
however, be mentioned that the centering for laying the 
concrete is somewhat expensive, perhaps more than 
balancing the savitig of metal; and it might have been 
admissible to forego the advantage of entire protection 
from corrosion and from fire by making the steps of solid 
plates and covering them only on the top with concrete, 
painting them underneath. This would not have been 
objectionable, inasmuch as for acoustic purposes an addi- 
tional ceiling of a conical form was introduced, made of 
wire gauze and plaster. 

The structure is finished at the parapet in a peculiar 
manner. In the usual way there would have been at the 
parapet a girder similar to one of the risers, and this 
girder would rest on the large cantilevers, projecting so far 
as to reach it. In the present case a series of small canti- 
levers, which at the same time form the structural parts of 
the parapet, and which resemble in outline the letter U, 
are hung from the first riser, the horizontal part of the 
U containing the first tread, which is constructed like the 
other treads. These cantilevers produce strains in the 
second tread the reverse of those which already exist in 
it, and balance them to some extent. Fig. 5 shows the 
load P on the first tread and another vertical force, the 
resistance of the tirst riser, which forms a couple with P; 
it also shows the two resisting forces of the first and the 
second riser, forming together a horizontal couple, which 
keeps the vertical couple in equilibrium. By this arrange- 
ment the large cantilever is shortened by the width of a 
tread, and the girder at the parapet is reduced to a light 
angle iron, so that the thickness of the first tread is only 
like that of the other treads, viz., 3sin. This is of some 
importance, as this tread forms the upper limit of the field 
of sight of spectators in the back seats below. 


F ug IR 
Plan of ironwork in Roof’. 





If a slight digression from the case in hand be permis- 
sible, it may be pointed out that the wider application 
of the stepped or zig-zag construction offers a great deal 
that is worth consideration and study. There is, for 
example, from a theoretical point of view, the question 
how these zig-zag structures behave under a concentrated 
load—a question of great importance in the construction 
of bridge-floors ; for although the true zig-zag form has not 
yet been carried out as a bridge floor, there is a large num- 
ber of other forms in use which rank in the same class. 
It may here be mentioned, as the result of an investi- 
gation, that the capacity for distributing a concentrated 
load is in most of these forms—unless they are 
effectually stiffened between the bearings by a distribut- 
ing structure—less than the value of one-quarter of a zig- 
zag or corrugation on each side of the loaded corrugation, 
and that therefore these structures are ill suited to sup- 
port concentrated loads. On the other hand, if the load 
consists of many small elements, as in the present case, or 
is evenly distributed over a large area, they are well 
suited to support it. If the zig-zags or corrugations are 
developed from the solid corrugated plate into light 
lattice work, with a corresponding enlargement of their 
depth and width, as in the present case, or in the case of 
the screens of the National Agricultural Hall at Kensing- 
ton, a new system of iron or steel construction is produced, 
which combines lightness and elegance with a fair degree 
of economy, and which might be applicable to other kinds 
of structures besides those here referred to. This subject 
cannot, however, be gone into here, as the description of 
the present structure must be continued. 

The steps terminate in girders or stringers on each 
side. These are not shown in detail, but their position is 
indicated in Fig. 2, page 257. The stringers, as well as 
the cantilevers, are supported by solid round steel 
columns, the details of one of which are shown in Fig. 8. 
In order to facilitate the erection, and to distribute the 
pressure equally over the sectional area, they are made 
with ball pivots at each end, and they have been wedged 
in at the sockets by a number of steel wedges, so as to 





give them the strength of columns with fixed ends. This, 
of course, was done after the greater part of the dead 
oad had got its bearing on the columns. The roof was 
planned by the architect to be an iron structure bedded 
entirely in concrete, and without any support between 
the walls, which are 40ft. apart. The dead load upon 
this roof amounts to an average of about 140 lb. per foot 
superficial, and the weight of the ironwork is 15} tons, or, as 
it covers an area of about 2200 square feet, its weight per 
square is about 13} cwt. This is not an excessive weight, 
taking into account that the corresponding strain on the 
gross sectional inch of iron does not exceed four tons. 
If the depth of the main girders had been limited, or 
their shape determined, as in the construction of floors, 
the weight would have been much greater; but in this 
case there was no limit as to the depth, and only a partial 
restriction as to shape, and therefore shape and propor- 
tions could chosen so as to attain a very economical 
distribution of the metal. The details of the cupola are 
shown in Figs. 9 and 10, and Fig. 11 shows one of the 
roof principals or main girders. Fig. 12 isa plan of the 
ironwork in the roof. The architect of the theatre is Mr. 
Walter Emden, of London. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Mining rents and royalties—Austria-Hungary.—All minerals 
are reserved to the State, and their extraction can only take 
place in accordance with the mining law. To extract minerals, 
it is necessary to apply for a permit to search in a certain district, 
the area of which must be accurately stated. The permit is for 
one year, but may be renewed on application before its expira- 
tion. Upon the permit being granted, one or more free diggings 
in the district are to be applied for, each of which must not mea- 
sure more than 1391ft.in diameter. An arrangement must then 
be concluded with the owner of the land either for its purchase 
or temporary occupation at an annual rent, but the latter case is 
of rare occurrence. The proprietor can be compelled to cede his 
property, and if the parties cannot agree as to the rent or price 
to be paid, the amount is fixed by sworn experts appointed by 
the mining authorities. The taxes to be paid to the State are : 
For each free digging of 1391ft. diameter, giving no right of 
extracting ore, 6s. 8d. per annum; for the actual working of 
each mine of 11°15 acres, and for surface minings of 28°44 acres, 
also 6s. 8d. per annum ; in addition, the first class of the income- 
tax, amounting to 5 per cent. on the net income, with an addition 
of 100 per cent., and of from 60 to over 100 per cent. thereof for 
provincial and municipal taxes ; for coals there are allowed eight 
parallelograms, and for other minerals four parallelograms 
each, of 11°15 acres. Larger groups are not permitted. 

Mining rents and royalties—Belgium.—The law of 1810 pro- 
vided that no mining operations could be undertaken without a 
direct concession from the Government. This concession 
granted the ownership of the mine in perpetuity, but it could not 
be divided or sold without the previous consent of the Govern- 
ment. The mines, with all the necessary plant and tools, were 
to be real property, but products of and shares in a mine were to 
be personal property. Any landowner could search for mines 
on his own land, but could not work mines when found without 
the sanction of the Government. No one could search for 
mines on another’s land without his consent. In exceptional 
cases the Government might grant authority for such search 
after hearing the proprietor’s objections, and fixing the amount 
of indemnity to be paid him. Should the proprietor of the 
mine occupy the surface for any length of time, he had either 
to return the land in the same state as he found it, and pay 
twice as much as the net product of the land, or purchase the 
land at double its value before mining commenced. In 1837 
the law was considerably modified in the landowner’s interest, 
who now receives a double royalty, one fixed as settled by the 
Act of Concession, but not to be less than ‘96d. for each acre per 
annum, another proportional, varying from 1 to 3 per cent. 
of the uet product of the mine. The proprietor of a sufficient 
quantity of land who can show that he possesses the necessary 
capital is entitled to the concession. The Government can 
expropriate the owner of the land if they consider the interest 
of the mine requires it, not only for the purpose of erecting 
necessary buildings, but also for the construction of railways or 
roads to carry away the produce of the mine. In such case the 
owner receives a double indemnity, as fixed by the law of 1810, 
for instances of temporary occupation. This indemnity includes 
not only the value of the land of which the owner may 
deprived, but also takes into account any disadvantages which 
may result from his property being crossed by a new railway or 
road, as well as any enhanced value which the land may have 
for him through having been long in his family or for any other 
reason In certain districts of the province of Liége the land- 
owner receives in addition every eightieth bucket brought up, 
or 1} per cent. of the gross produce. 

Mining rents and royalties —France.—All mines are the pro- 
perty of the State, and even the owner cannot work a mine on 
his land without permission. A concession confers a right of 
perpetual property in a mine and its buildings, engines, 
galleries, horses, materials, pits, tools, and utensils. No person 
can search for minerals unless he has previously arranged to 
pay an indemnity to the owner of the land. If the works 
undertaken by a concessionaire or explorer will allow of the 
grounds being cultivated as before at the expiration of twelve 
months, the indemnity is not to exceed twice the net return 
of the land so damaged. If the owner is deprived of the use 
of his ground for more than twelve months, or it is rendered 
permanently unfit for cultivation, the concessionaire or explorer 
must purchase it at not more than double its value before the 
occupation. To obtain a concession, application must be made 
to the prefect of the department, with full particulars and 
plans. The final decision rests with the Council of State, 
which being obtained, a decree issues determining the extent 
and kind of the mine. From the date of the concession there 
is to be paid a yearly rent to the owner of the surface, a yearly 
rent to the same amount for the surface area occupied by the 
machinery and plant; also to the State a yearly rent of 20s. 9d. 
per square mile and 5 per cent. of the net produce of the 
mine, and an additional 4 per cent. to form a relief fund 
for accidents. There are three forms of rents to owners 
of surface lands, proportional to the gross yield of the 
mine, fixed, or a mixture of both. The proportional rents in 
twenty-two mining concessions in the Departments of the Loire 
were: For seams of 2°19 yards and more thick, in pits 164ft. 


deep, 4; in pits 164ft. to 328ft. deep; 4; in pits 328ft. to 656ft.. 


deep, 7s; in pits 656ft. to 820it. deep, yy; in pits 820ft. to 
984ft. deep, 7s; over 984ft. deep, 7. These fractions were to 
be reduced one-third for seams of 3°28ft. to 6°56ft., by one-half 
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for seams of 1°64ft. to 3°28ft., and by three-quarters for seams 
less than 1°64ft. thick. The proportional rent habitually paid 
in the Loire basin amounted to between 4$d. and 63d. per ton, 
according to depth. In the basin of the Aveyron, the rent for 
the collieries of Aubin, Cransac, Negrin, and Ruhles, is, per ton, 
‘9d. for depths of less than 164ft.; ‘45d. fur depths down to 
828ft. ; and ‘225d. for depths greater than 328ft. This in prac- 
tice is much less than the rent in the Loire basin. In iron mines 
the proportional rent varies from 7°90d. to 9°84d. perton. Fixed 
rents are more frequent than proportional. In the salt mines 
de l'Est they are high, £5 6s. 5d. per acre; in the manganese 
mines of Romaneche, 17s. 73d. per acre ; for anthracite coal in 
Ariege and Hautes Alpes they are as low as ‘117d. and ‘156d. per 
acre. In the majority of cases they range from ‘194d. to ‘388d, 
per acre. Instances of mixed rents are, for anthracite coal, 
Rochebaron, Hautes Alpes, ‘78d, per acre, and 2 per cent. of the 
produce extracted ; coal, Soulie, Department of the Lot, ‘39d. 
per acre, and 2°5 per cent. of the value of the coal extracted. 
There are large coalfields, such as Aniche on the Belgian 
frontier, and Anzin, which do not pay any rent to the land- 
owner. Iron mines worked as quarries do not require a con- 
cession. 

Mining rents and royalties—Germany.—In Prussia and the 
territories accruing to it minerals generally are not at the dis- 
posal of the owner of the soil, who cannot even dig for them 
without a licence from the mining authorities. In the old 
electoral lands coal and brown coal, and in the Duchy of Silesia 
iron, are the’property of the landowner, certain of the old mining 
regulations still being in force. The German mining law of 1865 
does not recognise in the owuer of the soil any claim to a rent, 
royalty, or similar advantage of the nature of compensation for 
the raising of minerals, but the owner of the mine has to give 
full compensation for such superficial portions of the property 
as he may require, also for any damage which he may cause to 
the property by his mining operations. The law of mines does not 
accurately state what rights attach to the minerals betore a con- 
cession has been granted, but Jeaves the interpretation of these 
rights to the Courts, whose views on the subject aredivided. A 
claim to a licence to work minerals will be recognised as belong- 
ing to the person who has discovered the same and makes a 
proper application for the concession. The licence to work the 
mine is granted for limited and bounded areas, marked on the 
surface by straight lines, in depth by perpendicular lines and 
conveys the right to work the minerals mentioned in the 
licence within the prescribed area, and to erect above and below 
ground any necessary apparatus. The licence can only be 
cancelled when the higher mining authorities have decided that 
it is necessary on public grounds to take over the working of the 
mine and the owner refuses to come toterms. No charge is made 
for the licence beyond theexpenses incurred by the authorities and 
the stamp duty. The State levies a tax of 2 per cent. on the 
value of the output from all mines with the exception of iron 
mines, which are free, and a payment has to be made to the 
miners’ benefit fund for providing assistance in cases of accident 
or death and for the relief of widows and children. Most of the 
German States have adopted mining laws practically the same 
as those of Prussia, though the scale of taxation varies in 
different places. In sume States there is a tax on allotments at 
the rate of 2d. per acre; in others there is the tax of 3d. per 
acre in addition to that of 2 per cent. on the output. In some 
cases mining is placed under the general tax on industry. In 
those States which have not adopted the principles of the 
Prussian mining law, the payment of rent to the owners of the 
soil is, generally speaking, the exception. 

Mining rents and royalties—Italy.—There is no uniform legis- 
lation respecting the ownership of mines and minerals applicable 
to the whole kingdom, The most contradictory systems exist 
side by side, from those which identify the ownership of the sub- 
soil with that of the surface, to those which consider them inde- 
pendent and separate. In the island of Sardinia and the greater 
part of the Italian territory—all Central and Upper Italy except 
the Tuscan provinces—mines can only be worked by a concession 
from the sovereign, which renders the mine a new and per- 
manent property, capable of being disposed of or transferred. 
Permission for explorations or survey may be obtained even 
where the owner of the land refuses his consent. The person 
undertaking the exploration is bound to make good any damage 
caused by the works. Permits for exploration are granted free 
of charge. Any person may obtain a mining concession, though 
the discoverer of the mine is entitled to the preference. If he 
cannot undertake the working of the mine he is entitled to 
remuneration. Concessions cannot be divided without the con- 
sent of the Government, who may insist upon several mines in 
the same neighbourhood being placed under the same manage- 
ment when their independent working may prove dangerous to 
their own existence or to the safety of life. Holders of conces- 
sions of neighbouring mines may be combined in an association 
for the preservation of the mines or carrying out works neces- 
sary for the public safety. Compensation must be given for the 
advantage or injury which the works in one mine may occasion 
to another. Holders of concessions must make good any damage 
resulting from their works. Concessions are subject to a fixed 
tax of 1°94d. per acre, and to the payment of income-tax on the 
produce of the mine. No industrial works for treatment of 
minerals can be established without the consent of the prefect. 
Such works are further subject to special regulations in the 
interests of public safety. In the provinces forming the late 
kingdom of the two Sicilies mines may be worked by the owner 
of the soil. If he neglects to do so they may be conceded by 
the Government to other persons possessing the necessary quali- 
fications, preference being given to the discoverer. The prefer- 
ence reserved in favour of the owner of the soil renders it most 
difficult for other persons to develope mining industries. When 
amine is once opened all excavations may be continued into 
adjoining properties without their owners bei: g able to inter- 
fere. Concessions are granted for any term and upon any con- 
ditions at the discretion of the Government. In the Tuscan 
provinces mines are the absolute property of the owners of the 
soil, except the iron mines in the island of Elba and the territory 
of Piombino, which belong to the State. 

Mining rents and royalties—Norway.—The owner of the soil 
has no special right to metals and ores beyond that of partici- 
pating in the working to the extent of a tenth part of the claim, 
which right he may transfer to others. Any one discovering a 
vein not already lawfully claimed may present a notification to 
that effect to the constable or magistrate of the parish or town, 
who shall publish it in the customary way. The publication 
gives to the person presenting the notification for eighteen 
months a preferential right to obtain a certificate of permission 
to work the mine. Applications for permission to work a mine 
are to be made to the superintendent of mines, accompanied by 
a specimen of the ore. To prevent the forfeiture of the exclu- 
sive privilege thus obtained, and the reversion of the find, the 
mine in question shall be continually worked, or else a respite 
shall be applied for within a month after ceasing work. Upon 
application for a respite, the exclusive privilege of working th 
mine shall be renewed for one year and six weeks, which con- 
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cession may be renewed as often as the same lawful causes occur. 
In the event of a mine being forfeited, the exclusive right of 
working the mine shall be the same as in the case of new dis- 
coveries, provided that the certificate must be applied for 
within six months from the publication of the notification. No 
tax shall be paid for the working of a mine either to the Govern- 
ment or any private individual, but there are certain fees to be 
paid for the certificate of permission to work, granting a respite, 
&c. It is contested whether foreigners may search fur ore or 
have the privilege of working a mine ; if they may, the same 
rules will apply to them as to Norwegians. 

Mining rents and royalties—Portugal.—The right of private 
ownership in minerals is recognised by the law of Portugal, 
though no person may work a mine, even on his own property, 
without having previously obtained a concession from the Com- 
mittee of Mines and Public Works. This Committee grants 
permission to search for minerals in lands which are either 
municipal or national, and also in lands which are private pro- 
perty without the consent of the owner, subject to an engage- 
ment on the part of the explorer to indemnify the owner for any 
damage he may cause. Previous to commencing operations, the 
lessee must either compensate the owner by paying the value, 
plus 20 per cent., of the land set apart, or give security to the 
full amount of any injury that may result. A fixed royalty of 
44 for every 8} acres is levied by the Government on 
all mines, in addition to an annual sum not exceeding 5 per 
cent. of the net produce. The owner also receives from the 
lessee an annual sum not exceeding 24 per cent. of the same net 
production, which annual rent must always be half of that 
received by the Government. When the Government converts 
a proportional royalty into a fixed annual one for a certain 
time, the owner of the soil may either receive half of that rent 
or such sum as he and the lessee may agree upon. In case of 
non-agreement, the Government decides the percentage to be 
received. When the Government temporarily suspends the 
payment of the royalties due to the State, it may fix the per- 
centage due to the landowner, if there is any production during 
that time. The main features of the mining regulations in the 
colonies are similar. 

Mining rents and royalties—Spain.—Any person or company 
may own mining property in Spain, with the consent of the 
State and subject to certain conditions. Any person can exa- 
mine the surface of the land in search of its mineral wealth, and 
if the owner of the land refuse his consent the civil governor of 
the province may grant such permission. To obtain the owner- 
ship of a mine a petition must be addressed to the civil governor 
of the province, who will instruct a Government engineer to 
examine and report upon the property. If there be sight of the 
minerals the concession is at once granted. A mine is reckoned 
as a rectangle measuring 984ft. by 656ft., and of an indefinite 
depth. Anthracite coal and iron mines measure 1640ft. by 
984ft. horizontally and of an indefinite depth. Mines measuring 
984ft. by 656ft. pay an annual royalty to the Government of 
6s. 3d.; mines measuring 1644ft. by 984ft., 4s. 2d.; and scoriz 
mounds and surface deposits, 8s. 3d. per acre. 

Mining rents and royalties—Sweden.—The property in minerals 
is not invested in the proprietor of the ground. It is to be 
acquired by a special mode of procedure. Whoever wishes to 
utilise and work any minerals shall make a written application 
to the mining inspector of the district for a mining licence. On 
assuming a corresponding part of the outlay, the owner of the 
ground has the right to take part in the work up to one-half if 
applied for in time ; as long as the work of exploration is con- 
tinued, the lessee must compensate the owners of the ground 
by paying in advance an annual rent for the area occupied. In 
case the work is abandoned before allotment of the claim the 
owner is entitled to compensation for any prospective damage 
that may have been done to the ground. Any allotment 
is not to exceed 656ft. in length by 656ft. in breadth. 
Mining work shall be carried on on such a scaie as to 
ensure every year mining or mining building work equal to 
the cost of blasting 13 cubic yards in the mine. Instead of this 
obligation the lessee may pay an annual fee of £2 15s. 7d.—half 
to the owner of the ground and half to the State ; but not until 
after three years’ obligatory work has been carried on in the 
mine. In case the work be not performed, or the fee be not 
paid, the licence shall be forfeited, and the mine and the ground 
given over to the owner of the mine, revert to the owner of the 
land ; any ore raised from the mine shal] be allowed to remain 
on the ground for two years on account of the mineowner, and 
any machinery constructed for the durability and support of 
the mine shall be the property of whoever after acquires a legal 
title to the working of the mine. The State does not exact any 
special payment for the privileges of working mines, that 
industry being only subject to the ordinary income-tax, 
Foreigners are only allowed to carry on mining as the result of 
special application. 

Mining rents and royalties—United Statcs.—In all the States 
and territories minerals belong to the owner of the land. When- 
ever any special donation of land is made by the Federal Govern- 
ment to a State, it is stipulated that should any portion of such 
land be mineral bearing, other lands of an agricultural nature 
should be selected by the State in lieu thereof. No mining 
claim can be located except by a United States citizen or a 
person who has declared his intention of becoming such, but an 
alien and a citizen cau possess a mining claim. Taxation on 
mineral lands is levied on their valuations, and corporations 
working mines are taxed on the nominal value of shares issued. 
Ina few States certain mines in process of development are 
exempt from taxation for a term ranging from five to ten years. 








CINDERLITHIC.—A new pavement, made of furnace cinder and 
cement, and known as “cinderlithic,” is being laid in Mercer, 
U.S.A. The Mercer papers say it receives the highest recom- 
mendation from those who have tested it for neatness and 
durability. The walks made of it are always smooth, and the 
company guarantees that the frost has no effect upon it, while 
its perfect evenness and the ease with which it is cleaned 
makes it a most desirable invention. The floor in the jail is 
said to be without doubt a wonderful improvement, and much 
—, to anything that could have been made of stone. 

ing in very large blocks, there is no probability of it becoming 
otherwise than as made, perfectly smooth and solid. 

BIRKBECK LITERARY AND ScIENTIFIC INSTITUTION, BREAM’S 
BuiLpincs, CHANCERY-LANE.—The prospectus for the sixty-fifth 
session of this institution has just been issued. Classes for both 
sexes will meet in the day and evening, commencing on Monday 
next. The subjects taught in the institution include languages, 
mathematies, natural, applied, and mental science, art, history, 
law, music, &c. Special classes meet for the London University, 
Oxford and Cambridge local, Civil Service, legal, and other exami- 
nations. The Wednesday evening lectures will be given by, 
amongst others, Sir Robert Ball, Commander Cameron, Messrs. 
Andrew Lang, Justin McCarthy, Max O’Rell, Samuel Brandram, 
Charles Dickens, and J. T. Carrodus. A special course of Mitchell 
Lectures on eee economy, and a course on Hindu literature 
an‘ philosophy will be delivered during thé session. 





LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 


DOMESTIC COOKING APPARATUS, 


Srr,—The attention of the council of the National Smoke Abate- 
ment Institution has been drawn to an article, entitled ‘“‘ Domestic 
Cooking Apparatus,” in your issue of the 12th August, in which 
reference is made to the Smoke Nuisance Abatement (Metropolis) 
Bill, and to its effect upon householders in compelling them to 
alter existing cooking and domestic fireplaces, so as to consume 
smoke. This institution approved of the measures contained in the 
Bill, and will make efforts to have them again brought to the 
notice of Parliament. Much useful work was inaugurated by the 
Smoke Abatement Exhibition at South Kensington in 1881. Since 
then inventors and manufacturers have received encouragement 
and stimulus, numerous improvements have been brought out, and 
the institution has satisfactorily demonstrated that it is quite 
possible to prevent smoke from domestic fireplaces by several 
methods, though it has not hitherto come within its province to 

d specifically the precise method to be adopted by indi- 
vidual householders. 

I have examined on behalf of this institution the records of 
patents taken for heating appliances, and other articles relating to 
the treatment of fuel and prevention of smoke, and I tind that the 
total number of such patents taken since 1881 reaches 2100, or an 
average 420 of per annum. It is no doubt a fact that many of these 
articles, cote * vd the great majority, are valueless, but the fact of 
there being a large number of patents taken out goes to prove that 
considerable inventive faculty is directed to the subject. If engi- 
neers would lend the powerful aids of their scientific knowledge 
and practical experience, it would remove many of the difficulties 
which at present exist in convincing the public that the abolition 
of smoke is possible, and not very hard to accomplish, and would 
also smooth the way for obtaining legislation on the subject. The 
same remark applies to the defects in material and construction of 
domestic cooking apparatus, the truth and force of your comments 
on which are fully realised and appreciated, How can manufac- 
turers be expected to construct, perfect, or even fairly good 
apparatus, while inadequately informed, as they now are, of the 
simplest scientific principles to begin upon? Not until engineers 
turn their attention in the direction of domestic improvements and 
bring science to bear upon the construction of grates, ranges, and 
heating systems, can we expect to introduce a proper degree of 
comfort in our household arrangements. 

The efforts of the National Smoke Abatement Institution tend in 
this direction, and their labours have uot been entirely fruitless, 
but they would meet with a larger measure of success if influential 
papers like THE ENGINEER would induce scientific and practical 
men to take a dee per interest in this and kindred subjects. Manu- 
facturers would be found quickly to follow sound principles 
— laid before them, and the benefit in many ways to the 
public generally would be very great. 

D. J. Russet, Duncan, Secretary, N.S.A. Inst. 
National Smoke Abatement Institution, Parkes Museum, 
74a, Margaret-street, Regent-street, W., Sept. 27th. 








PATENT OFFICE LIBRARY, 


Sir,—In a recent article in the Times on the qualifications and 
duties of librarians it was said, “‘ The Librarian is, or ought to be, 
guide, ‘philosopher and friend’ to every reader ;” and in the 
same article was pointed out the importance to the public service 
of enabling librarians to fulfil their several duties intelligently and 
efficiently. Now I am sure that many experienced readers at the 
Patent-office Library will agree with me, that all those who have 
had the direction of its affairs from its establishment until now 
have uniformly afforded to readers the greatest help in their power. 
I believe also that many will further agree with me in saying that 
they have often beard from those in charge of the library expres- 
sions of regret that their powers of assisting readers were fettered 
by inconvenient official restrictions. These, no doubt, have 
resulted from the unfortunate circumstance in the constitution and 
organisation of the Patent-office, that it has always been subordinate 
to some higher authority not necessarily conversant with the details 
of patent administration. By the law of 1852, it was placed under 
that very august body, the ‘‘ Commissioners of Patents,” and now, 
by the law of 1883, it has become a small department of that huge 
department of State, the Board of Trade. This probably accounts, 
in a great measure, for the fettering by official regulations of the 
action of those who have to carry on the practical working of the 
system, but it is no less matter for regret that any impedi- 
ments of this kind should be allowed to stand between them and 
such readers as desire to be real students of subjects very richly 
furnished by the Patent-office Library, but practically inaccessible 
for want of indication as te the whereabouts of the books relating 
to such subjects. 

It is not enongh to store a library with books and open it to the 
public to make what use they can of it. Many readers require a 
great deal of intelligent direction in order to enable them ade- 
quately to profit by these sources of information at present only 
nominally within their reach; and I cannot but think it might 
have a great effect in improving the quality of inventions if more 
facilities were given to enable readers to become real students of 
the special subjects in which they are particularly interested. 

I believe much more valuable results might be got out of the 
book division of the Patent-office Library than at present by pro- 
viding intelligent direction for readers, some of whom would become 
more thorough students than the existing impediments will admit 


of their being. WILLIAM SPENCE, 
8, Quality-court, Chancery-lane, W.C., 
September 26th. 


THE HEXTHORPE COLLISION, ° 


Srr,—I entirely agree with the opinions expressed in your articles 
that the collision was due to a large number of circumstances, and 
that the principal causes were the suspension of the block system 
just at a time aa it was more than ever necessary, the fact that 
detonating signals were not placed upon the rails as they should 
have been, and most of all to the fact that the train was fitted with 
the old useless and dangerous non-automatic vacuum brake. 

With a good brake, the train could easily have been stopped from 
a speed of thirty miles an hour in one hundred yards, yet in this 
case the driver could not pull up even in two hundred yards, and 
we can only conclude that, as the engine-driver says, the brake 
acted badly. He has said that a vacuum of 15in. was shown on the 
gauge, but that proves nothing, as, at the time when I was engaged 
in the case of Woodhead v. the Manchester, Sheffield, and Lincoln- 
shire, ve the Penistone accident, I made an experiment, and found 
not only that the gauge would show inches of vacuum, but that the 
so-called ‘‘tell-tale” gauge showed “‘ brake right” all the time the 
large ejector was kept open, yet when making my experiment the 
pipes at the rear of the tender were uncoupled, and the blocks 
did not go on the wheels. What the gauges indicate so long as the 
ejector is open is not a true record. 

The train in question had the single vacuum pipe. This Clayton 
coupling may do very well for an automatic vacuum brake, but for 
a simple vacuum it is not nearly so safe as the old double Fire, as it 
is liable to, and actually does, open and admit air, and thereby 
cause failure. The solicitors on behalf of the men considered it 
necessary to have the train and site i by two independent 
engineers; they therefore employed Mr. John Barber, C.E., of 
Leeds, and myself. An appointment was made for Saturday, 24th, 
and again for Monday, 26th. We attended at Doncaster, and met 
a number of the officials on the arg ; but just at the moment 
when we were tb Commence the bxamination, a telegram, was 


received from the general manager preventing any inspection being 


° 





made on behalf of the men. The result was that at the inquest no 

witnesses could be called for the driver and fireman, and they were 

committed for manslaughter without any evidence being produced 

in their favour in consequence of the refusal of the inspection. It is 

certainly most unfair, as it prevents the cause of brake failing being 

Re as it no doubt would have been by a careful examina- 
ion, 

On the 22nd March, 1887, the company issued an order, published 
in THE ENGINEER, 15th April, page 297, that the brake-couplings 
were to be “‘tied with string or otherwise.” It would at least be 
interesting to know if a proper amount of ‘‘string”—if any—was in 
use on this occasion. 

Whatever may be the verdict at the assizes, the fact will ever 
remain that the collision was due to a useless and antiquated brake, 
and further, that this dangerous device has not been examined 
by those acting for the driver and fireman. 

40, Saxe Coburg-street, Leicester, CLEMENT E, STRETTON, 

October Ist. i Bie 

Sir,—In your article last week on this subject it was stated: ‘It 
is abundantly clear, therefore, that if the Westinghouse automatic 
brake had been fitted to the train, there would have been no acci 
dent,” and this conclusion is based on the fact that the Westing- 
house brake ‘‘can pull up a train running at fifty miles per hour 
on a level in about 7/50ft.” While thanking you for your remark, 
may we at the same time point out that the matter has been some- 
what understated. In the experiments conducted by Captain 
Douglas Galton at York on the 15th July, 1879, a train consisting 
of engine, tender, and sixteen carriages, and weighing 208 tons, 
when running at fifty-one miles per hour on a falling gradient of 1 
in 1200, was brought to a stand in 621ft., which is equivalent to 
594ft. at fifty miles per hour, or toa retardation of 14 per cent. 
At the same rate of retardation, a train running at thirty miles per 
hour—which is assumed in your article as being the speed of the 
train at Hexthorpe—would be stopped in 214ft., instead of the 
270ft. credited us in your article. The influence of the falling 
gradient at thirty miles an hour would only amount to an extension 
of the distance by 20ft. Of course, these figures only tend to 
confirm the truth of your contention, which must be that of every 
impartial mind. 

THE WESTINGHOUSE BRAKE CoMPANy, LIMITED. 
A. W. Karreyy, Manager and Secretary, 

October 6th. 





FROM NEW YORK TO LIVERPOOL IN A CATTLE-SHIP. 


S1r,—-I have recently seen many letters in the daily press on the 
importation of live cattle, which has been termed ‘‘a dreadful 
trade.” It does not appear to me that these letters have been 
written by any one who has had practical experience, and I venture 
to send you the following account of a trip in a cattle boat, in the 
hope that it may interest your readers, and disseminate a knowledge 
of the actual facts of the business. 

After two years of fairly successful colonial life, I found 
myself on 11th December last in New York on my way to England 
without funds sufficient to pay my passage home. The fact was, I 
had been travelling east with a man who was my debtor for a pretty 
considerable amount, but on arriving at New York terminus we 
were parted in the crowd, and my endeavours to find him were 
vain. Misfortunes never come singly, for my portmanteau on pre- 
senting my check was not forthcoming. My only baggage left was 
a small soldier's valise, containing a coat, mackintosh, and a few 
collars, 

I now looked about for a lodging, and after a short hunt put up 
at a third-class hotel occupied by Germans, Jews probably, for their 
faces were certainly of a Hebrew cast. To them I applied fora 
passage in a homeward-bound vessel, as they were agents for a good 
many lines, but was informed that they could not let me have one 
for less than 19 dols. I had just 16 dols., and on applying to some 
of my countrymen waiting for their vessels could not get one to 
advance a cent. I offered what I had in exchange for the necessary 
three dollars, but not one would help me; they all commiserated 
me, but I asked them, politely I hope, to “‘shut up,” and left. 

One, however, had suggested that I should get a job ona cattle-ship, 
and so work my passage. I thought this over, but resolved to obtain a 
passage if I could for a smaller sum than usual ; failing in this, I con- 
sidered the plan suggested would be the best. Accordingly, I went at 
once to the National Line office in Broadway, stated my case, but even 
here was told my pone could not be granted for less than 18 dols. 
A person who happened to be present said he would find out if any- 
body wanted a hand in a cattle-ship,.and took the trouble to go 
with me to more than one place where there was a chance of a job. 
At last, he himself was accosted by a man who wanted hands for a 
vessel—cattle. My friend pointed me out and said I was willing to 
pay 10 dols. and work my way over. ‘‘Say twelve, and it’s done;” 
And so I was fleeced of 12 dols., when really I should have paid 
nothing. However, the main object was to get home as soon as 
possible, and here seemed my only chance. I shifted my berth to 
another hotel, gave my card to the man who had hired me, and stayed 
there till the following Tuesday, and on meagre fare too, for I 
only 3 dols. left to live on. I had reached New York on the Friday. 
My man called on Tuesday and told me I must be ready to go on 
board early next morning. 

The vessel was lying at a wharf in Jersey City, so I had to cross 
the whole city to get there. I spent the best part of the night in 
the waiting-room at the ferry-station, and, rousing up at 6.30, went 
on board. Here I found that half the cattle were already shipped. 
There were few signs of human life at first, but on going down to the 
galley I found two fellows in a drunken sleep, and smelling con- 
sumedly of rum. One of these I roused after some trouble. He 
immediately offered me a nip out of his bottle. I hate even the 
smell of this stuff, and of course declined. He made no comment, 
urged me no further, but smiled pleasantly, took a nip himself, and 
went to sleep again. Presently the foreman came and set us to 
work littering bedding in the pens, while the vessel was loading. I 
forget the cargo; cotton, I think. Soon after the rest of the cattle 
came on board, my man came up and told me to cross over to the 
H——,,as I was not to go in this vessel. I had to cross by the ferry— 
I just had coin enough left to pay for the ferry, 14d.—and went on 
board the H——. I waited till about midday, when my man arrived, 
told me my name was down all right, and that he would introduce 
me to the foreman, which he did. The foreman seemed prett 
blunt and plain-spoken, and altogether I liked his looks. e all 
went ashore and had a parting drink, my man standing treat. 

The pens were arranged fore and aft, four deep, with two gang- 
ways, scarcely a yard wide, and narrowing a little towards bow and 
stern, The pens were very simple ; just a couple of boards nailed 
across uprights. When the cattle were put in they were separated 
into fours by a couple of boards shoved between. This made it 
much easier to fasten the beasts with head ropes, for without this 
temporary barrier fastening up would be —* The vessel 
started about two in the afternoon of Wednesday, and we were the 
whole of the afternoon and evening up to 9 o'clock putting on head- 
ropes and tying the cattle up. Both these jobs are dangerous, for 
to put on the head-ropes a man has to jump on the beast’s back, 
hang on tight with one hand clutching the hair, and with the other 

a slip-knot over the horns, and make a half-hitch. The beast 
ikely enough throws back his head, and woe to the man who fails 
to keep his own head down. I got a blow on my cheek bone from 
the tip of a brute’s horn, just er eye, and therewith a large 
bruise and dent which lasted for wee - 

Tying them up was slower, and not so dangerous and hot a job. I 
for my part, put on about fifty head-ropes, and jumped off the last 
one wet to the skin. The heat from the animals was great, and no 
man could work five minutes without being drenched. 

We tied up nearly all the beasts by 8 o'clock, when some tea and 
bread-and butter were served out. Few of the cattle-men had 
knives, anf none had plates, and if the steward—a yo kre 
fellow, by the way—baul not lent ug a fow palinikips, dg not know 
héw a good many of us would have managed, Five more besides 
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myself were working their way across. The foreman and four hired 
cattle-men made up our number, ‘The general appearance of these 
last was by no means propseatqring, while their horribly profane 
and obscene language was really sickening. The others were very 
decent fellows in their way, hard up, of course, and home-sick, 
except a canny Scot who had sent home his money and preferred to 
work his way to paying his passage. 

We had hardly a cent among ur, and my tobacco was nearly all 
gone. This was my only comfort, and its scarcity was trying. 
Sometimes I could get a pipe from a sailor, but the cattle-men were 
as selfish about it as they well could be, We slept in the after part 
of the ship, close to the stern, in two small rooms with rough 
bunks knocked up, a world too big to be comfortable, for a narrow 
one prevents a sleeper’s rolling from side to side. These were filled 
with hay and made pretty soft lying. As soon as I got into mine 
on the first night I noticed that the roof was damp, and now and 
then a drop would fall either on my feet or on my head by way of 
variety. I was at first at a loss what to do, as there were no vacant 
bunks, and I could not sleep on the loose hay, for the hatches were 
open for ventilation, so [ finally put my overcoat over my head, 
screwed up my legs as far as possible, and so slept. However, next 
day a night watchman was appointed and I secured his bunk, 
which fortunately was under a dry spot, and my future comfort so 
far sec . 

We were awakened next morning by a man who went by the 
name of Tom, one of the regular cattle men, who never attempted 
to bully as his fellows did, but went about his work quietly, and 
seldom swore! Out we tumbled about 5 am. We were then 
divided into two ganys, one for the starboard, the other for the 
port side. Great hogsheads were placed at intervals, generally by 
a hatchway, and while one man held a light, the rest had to water 
the beasts, one filling, two passing the buckets, the fifth man 
giving the water. It was nasty wet work, especially as the gang- 
ways were blocked up with bales of pressed hay. The narrowness 
of these, too, made the position at times exceedingly dangerous, 
for the beasts could very easily thrust their horns into a man’s 
eye; but they were afraid of a stick, and most cf the men carried 
a short one, though [ for my part troubled myself perhaps too 
little about the matter. The hay in the gangways we used first, 
and in four days had a clear passage, which made the watering 
business easier, and less water was spilt. Watering occupied 
about an hour, and I was glad the morning’s work began with this, 
as I could afterwards work myself dry. 

Our next job was to feed the cattle with hay. This took far 
less time. ‘The trusses were bound with wire, which we cut with 
tomahawks. The hay came out in cakes, very tightly pressed. 
These were shaken loose, and put a inside the pens at the 
beast’s head. Feeding took scarcely half an hour. We then had 
breakfast about 8 o'clock, consisting of stew, bread, and coffee. 
Twice a week we had stirabout—generally pretty good, the coffee 
filthy, and by me undrinkable ; but as we could always get plenty 
of good water from the tank, this was no hardship. 

After breakfast we had to pump water for the cattle. The first 
supply was put on board in the hogsheads before leaving port, 
but every day afterwards we had to pump the day’s allowance. 
The water was condensed into a tank close to the fresh water tank. 
One man bad a bad arm, so we were divided into gangs of three, 
as that number could work at one time. The pump leaked very 
badly at tirst, and it was not till 12 p.m. on the second night, and 
ten on the next that all the hogsheads were filled. Then the car- 
penter, after several unsuccessful attempts, fixed the pump, and 
for the rest of the voyage we finished by 12 o'clock noon, and 
had the afternoon till 4 o’clock to ourselves, I spent most of my 
spare time on deck, though the weather was very cold at times; 
but I ensconced myself to leeward of the smoke stacks, and was 
pretty comfortable. 

At 4 o'clock we had to feed the cattle again, and at five had tea 
and bread and butter. This meal was the best of all, as the tea 
was very good and the bread excellent—a contrast to our dinner, 
consisting of potatoes and boiled or roast meat, awfully fat, and 
soup with quantities of grease floating on the surface. Twice a week 
we had pea-soup, which was not so bad; but I made my dinner 
usually of biscuit and potatoes, After tea we sat in our little cabin, 
smoked and told stories, 

Sometimes we would be called upon to open the portholes, or 
little round windows just behind the cattle. This was a nasty job, 
as it was impossible to get in between the beasts, unless they were 
lying down, without getting a kicl, and the chance, almost cer- 
tainty, of being trampled to death. The best way was to get on 
their backs, not very hard to do, as the beasts were all tied by the 
head ; or, when there happened to be any, to stand on the dividing 
boards and steady oneself by the projecting iron beams. One 
morning we were called at o'clock to shut these ports, as the 
water was coming in. Only four men would turn out at all, nothing 
would induce the rest to stir. The vessel was rolling terribly, and 
how the beasts escaped with sound limbs I cannot think. The scene, 
with tossing horns and eyes flashing in terror under the lantern 
light, the moans of pain and terror from the poor beasts, I shall not 
soon forget. We were all four very much aghast, and could hardly 
stand. If I looked like the others I should say that I looked in 
mortal fright, but the sound and sight of water coming through the 
—. told that the job had to be faced. I jumped on toa 

ast’s back, then another followed, and the other two, after being 
“cussed” at slightly, followed, and the very hard and risky work of 
closing the ports and screwing them home as well being done at 
last, I turned in wet through with perspiration, to be called again 
in half an hour to water the cattle. 

The men were always quarrelling and fighting, but I saw two 
fights only. One was during watering-time in the early morning 
before daylight. One man spilt water over another. This man 
immediately “‘let out,” and they fought for about five minutes, while 
I held a light and saw fair play. One was a Yankee, the other a 
Scot. I had plenty of opportunities to fight, but always kept clear 
of a row if I could. 

We had splendid weather for the first three or four days, and 
the vessel pitched and rolled but little. Then came a change for 
the worse. Frequently a drizzly rain would set in for hours 
together. We did not pitch much, though the vessel rolled a good 
deal, as we had a full cargo. When we met a large wave we seemed 
to cut right through, shipping plenty of water. M., the Scot, and 
I used to sit on deck gazing at everything that was to be seen. 
The porpoises are great fun. 

Little things please little minds, and really I got to be amused 
at very trifling things. We spent hours fancying figures in the 
clouds. We sighted three vessels only during the whole voyage. 
One of these passed us, the Assyrian Monarch, in which I 
ought by rights to have been, if I had not been tricked. If 
the wind was cold we got in a group on the frame round the 
smoke stack and under its lee, and talked till feeding time, or 
read aloud if we could get hold of anything in the shape of 
print. I had a copy of the New York Herald. This paper I read, 
advertisements and all, several times, till I began to know what 
was coming, and all interest was lost ; but any scrap in the shape 
of literature was so welcome, A man soon finds out that by having 
to go without it for ever so short a time. 

had to pass occasionally by the cook's galley on my way to break- 
fast, and there see the fellow dishing up the captain's and officers’ 
dinners, while several enticing tarts and pies were browning in the 
oven. The knowledge that these were not for me drew forth, I 
confess, many a sigh, and it seemed hard that we poor fellows were 
condemned to eat food unfit for dogs sometimes. I believe the 
steward has to cater forvall hands; he gets a commission or some- 
thing, and it pays him to be parsimoniovs. Our fare at tea con- 
sisted of one cob of bread each. This was barely sufficient to satisfy 
most of us, and M—— made no scruples about going to the baker’s 
oven, when he was away, and collecting what he could. Once he 
got up and said, ‘‘I can’t stand this half-ration business any more. 
I say, E——, | am going to snatch.” He left the place, returning 
in a few minutes with an enormous loaf. of bread under his arm. 
His coming was received with acclamations by our mess, five in 








number, and as we happened to have plenty of butter—‘‘conshy,” 
a Cringle hath it—sat as easy as the full ration under our 
ts, 

One day was very like another, and it was with surprise and 
delight that after watering the cattle one morning I went on deck 
and saw land on our port side, some six or seven miles away. It 
was still not quite daylight, and the light on Old Head of Kinsale 
still burning. I was told we had fetched Queenstown at 4 o’clock. 
I learned, too, that we should have to lie at anchor outside the 
Mersey bar for some hours next day, to wait for the tide. All this 
proved to be the case, and there we had to lie kicking our heels. 
At last we got off, the pilot having boarded us at Holyhead, and 
cast anchor in the river at 8 p.m. Next day we had to land the 
cattle, and a noisy, exciting time we had of it; knocking away the 
barricades and untying the beasts—a pretty hard feat, for they 
strained their halters as tight as they could, trying to get away 
and follow. However, they were all got out with little serious 
mishap. We lost by death two beasts only, and those we landed 
were distinctly and decided!y in better condition than when they 
were shipped ; but we had, on the whole, a very fair passage. On 
the voyage previous, I was told on board, only fourteen out of a 
full cargo of 250 were landed alive. The live cattle trade there- 
fore must be a very risky business, to say nothing of the in- 
humanity of it. The sight below among the poor beasts after a 
rough night, even when only one or two are seriously injured, is a 
very pitiable one, and I shall have to be very hard up to ship as a 
cattle man again. 

We landed from the Jaunch at the custom house pier and were 
searched! Not one of us had a cent., except M , who had 
half-a-dollar. Some had spare clothes to sell. I caught sight of 
our foreman. We four gp ah ate pa hurried up and told him 
we thought it hard to chucked ashore penniless. He heard 
what I had to say, and exclaimed, ‘“‘ Well, come on, and sce what 
I can do for you two,”—to me and the Irishman,—and coolly 
added to M—— and the other, ‘‘I don’t want you two,” who, I 
am bound to add, had shirked as much as they could all through. 
We went to a grog shop, the foreman stood drink all round, after 
which he called me aside and gave me five shillings! I thanked 
him and left, feeling very badly used, with an odd sensation about 
—_, which I can hardly describe, but put calmly into my 

reeches pocket together with the five shillings. After I got 
home I found in a few days that I had been vaccinated for nothing, 
and had many pustules, on my legs especially—-the result,no doubt, 
of much bare-back riding on board—of a very decided cowpox. 
R. 8. EpwarpDs. 
Underhill, Auckland-road, Norwood, October 3rd. 








THE MERSEY BAR. 


Sir,—As the state of the Mersey, with that of its neighbours 
the Dee and the Ribble, is causing much discussion, you will, 
perhaps, allow me to invite attention to the following facts, ab- 
solute and inferential, which affect the consideration of any 
method of improvement. 

The cartographic history of Liverpool Bay is very complete for 
two centuries, and shows that for that period a steady advance 
westward of the coast of Lancashire, which is illustrated on a 
small chart accompanying the report of the Mersey Committee 
to the British Association in 1856. The report includes tables 
illustrative of the growth of the sandbanks. The advance of the 
coast-line continues to this day, and there is strong evidence it 
had been in progress for centuries before any historic record. 

It seems impossible, after careful consideration of the charts, to 
doubt that the whole bay is covered with sand from a depth of 40ft. 
to 50ft. below low-water, except, perhaps, where the bar of the 
Rock Channel underlies Burbo’s Bank. 

The changes in the channels through the bay and the condition 
of the three rivers are greatly influenced by the indrift of sand, 
which injuriously affects the whole coast between Menai Straits 
and Wigton Bay. 

From the earliest record there have always been two entrances 
to the Mersey—from the northward by Formby Point, from the west- 
ward by Hoylake and east Hoyle Bank. The channel, which is 
now the — access to the Mersey, has not been in existence 
sixty years, and no doubt the dock walls of Liverpool have been 
instrumental in forming the channel and in the mutations it has 
undergone. 

The fact that the tides which travel round the north and south 
of Ireland meet off Formby Point, but do not exactly syn- 
chronise, is very important in any examination of this subject. It 
is also very necessary to observe that the northern part of the Irish 
Sea is a basin with two entrances, one between Holyhead and 
Kingstown, the other at the Mull of Cantire ; that when the tide 
begins to flow at the first entrance, it is ebbing at the Scilly Isles, 
and that the tide is rising at the other entrance for four hours 
after the ebb has begun in Ballycastle Bay. The range at Holy- 
head is 16ft.; at Dalkey Island, near Kingstown, it is 13ft.; at the 
Mull of Cantire, and in Red Bay on the coast of Ireland opposite, 
4ft.; and in Ballycastle Bay, 3ft. When the time of high water at 
Holyhead is 10h. 11m., it is 10h. 35m. at the Mull of Cantire. 

From these facts it is clear that there is not any material influx 
of water through either entrance, because none passes either the 
Scilly Isles or Ballycastle Bay for six hours and four hours 
respectively. Whence, then, is the apparent increase at high water 
derived ? 

Again, where the half-tide level is constant it is clear there 
cannot be any increased volume of water available—that at springs 
and neaps the quantity of water in which the tide works is 
constant. 

In the Mersey are two tides with an interval of from twenty 
minutes to half an hour. With this information your readers may 
appreciate more accurately the difficulties which beset the several 
suggestions for improving the different harbours affected. 

Liverpool, October 3rd. JOSEPH Boutt. 





THE PRESTON DOCK SCHEME, 


Sir,—Your article on the Ribble is very amusing. First you 
admit that the Preston Dock scheme was supported by the opinions 
of competent engineers, and you finish your article by suggesting 
that five hundred or a thousand guineas should be spent, no 
matter what the tenour of the report might be. I take it that 
the Corporation have more sense than to spend even £500 in 
obtaining that which they have already got. 

You say that the scheme will not pay becanse the cost of main- 
tenance and the interest on capital expended will come to a larger 
sum than the docks can earn. Please let the ratepayers have your 
facts, figures, and data showing what the docks can earn, with the 
imports and exports, the receipts and expenditure, say, after the 
docks are esta iehed. No doubt before making such a sweeping 
assertion you have gone carefully into figures. 

Further, you say that docks cannot be made to pay unless 
steamers can be got in and out of them at all states of the tide. I 
ask you can steamers, drawing, say, 24ft. of water, be got over the 
bar at Liverpool, or over the Clyde Bar, or Fleetwood Bar, &c., at 
any state of the tide, although ye has spent over £18,000, 000 
and the Clyde Trustees over £10,000,000. You refer to the report 
of your own engineer eminently qualified to deal with this subject. 
What does he say? First, that the rise of the tide at the bar is 
24ft. spring tides; it is 29ft., so that is understated by 5ft.—rather 
a considerable feature at the bar, when we are only expecting the 
bar to be lowered by scour 4ft. He also makes a comparison with 
the Tees, and says it passes through a sandy estuary of a some- 
whatsimilarcharacter to that of the Ribble, and that the main cost of 
the dredging was 54d. per cubic yard, including depreciation, and 
— the depth of the bar has increased from 34ft. to 18ft. by scour 
ol “ t+ ’ $ een ts ’ s Las 
' Surel testimony such as the above speaks strongly in favour, of 
the Ribble undertaking, certainly as far as the dredging is con- 





cerned. The bar is lowered without any dredging 144ft. by scour 
only, and that my estimate for dredging the Ribble is more than 
three times the actual cost of dredging the Tees. 

Getober 5th. BENJAMIN SYKES. 


Mr. Sykes has obtained permission to apply to Parliament for 
£510,000. The outlay of this sum will probably, but not certainly, 
decide whether we are mistaken in the views we hold or not. Time 
alone can decide between us. We withdraw nothing that we 
have advanced. Our object in criticising the scheme was simply to 
advocate caution. The people of Preston are content, how- 
ever, to expend more money on what they deem sufficient security. 
We should do no good by continuing the discussion. We have 
done Mr. Sykes no harm by beginning it. For the present, as far 
as we are concerned, the matter drops? Our correspondence 
columns are, however, open to Mr. Sykes, or anyone else, who 
can deal intelligently with the subject.—Eb. E.] 





A PROBLEM IN STRAINS. 


Sir,—One day, years ago, I was engaged tightening up the nuts 
on a large cylinder cover. On going round to give a last general 
squeeze, I had the assistance of another at the end of the spanner. 
The foreman’s attention was directed towards our ‘‘ tuggings.” 
He said, ‘Don’t put too great a strain on the bolts; leave 
some strength in them to resist the steam pressure.” Well, 
Sir, I remembered the words, and have acted on the advice 
given, and have always believed the initial strain imposed 
on a bolt, due to tightening up, detracted from the strength 
of the bolt, or in other words, that the initial tension would be 
additional to the afterwards imposed tension. But now, thanks 
to ‘“*X.’s” most instructive problem, I believe the former suppo- 
sition to be erroneous, and if believe that the strain due to the 
initial tension on any bolt is not augmented by any increment 
of load until such time as the load becomes greater than the 
initial tension. When in such case, the strain is due to the load 


alone. R. HartTLanbD. 
October 4th, 1887. 





TEST OF STONE BREAKERS. 


Smr,—Kindly allow us, in fairness to Blake’s machine, to say 
that there is no machine made to do more work than this on the 
class of work it is made for. Your report does not give the 
maker’s name who competed against Baxter and Co., but in last 
week’s report we note the belt broke in the test, so was not a fair 
trial. We may say we had a trial with Baxter and Co. with a 
Blake’s of our make which broke the allotted quantity in about 
half the time of theirs. This was not a fair test, as our machine 
was a little larger. The best way to get a proper test is for both 
machines to be the same size, and to be worked by the same 
engine, and run at the same speed, and the swing jaws to be set to 
the same movement, say jin. If this is done, no doubt both 
machines will do the same amount of work. We are well aware 
there are a lot of Blake’s machines in the market which appear use- 
less through having too much movement. This is the main 
cause of machines breaking. We are the only makers of a 
machine that does not alter its movement by wear, and to do 
different kinds of work. 8. Mason anp Co. 

Leicester, October 3rd. 


FIRES IN THEATRES, Ps 

Sir,—While the Exeter disaster is yet fresh in our memories 
will you permit me to suggest an extremely simple and inexpensive 
addition to all theatres, which would, I venture to think, prevent 
altogether loss of life. 

It is well known that when the scenery, &c., of a theatre takes 
fire, a great body of smoke and flame rushes into the auditorium 
and rises to the roof, stifling and blinding those in the galleries and 
upper circles. All the exits in the world will not save people in 
these places once the smoke overtakes them. 
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My suggestion is to prevent the smoke from filling the upper 
portion of the theatre by making an exit for it, and this exit I 
would construct as shown in the accompanying sectional sketch, 
which goes far to explain itself. Right across the proscenium, and 
in front of the curtain wall, I would construct a wrought iron flue 
with a species of funnel mouth. There would be at all times a 
draught up this flue from the hot theatre. The moment flame 
entered it from below there would be a raging draught created in 
it. Air would rush into the theatre through all the exits opened 
for the escape of the audience, and this would drive before i+ every 
particle of smoke and all sparks and floating fragments of fire. 
The audience would have nothing to suffer from but radiant heat, 
and there would be no suffocation and blinding in the galleries and 
upper boxes, Bos. 

ndon, October 3rd. 


STRESSES IN A CAMP STOOL. 

Sir,—With your permission, I beg to ask your correspondent, 
Mr. Batey, to kindly favour your readers with a diagram and strain 
ditto of a camp stool, elucidating the direction of the ‘direct 
pull of 35 Ib. on the leg,” with reference to his letter of 
September 30th. HARTLAND, 

Cork, October 4th. 





AXLE BOXES, 


Sir,—In your description of the 5-ton permanent way hand 
crane for the New Zealand Midland Railway, you describe the axle 
boxes as Beuther’s patent. They, however, are those known as 
Austin’s patent _Immurum axle boxes, of which some thousands 
have been made for South America and the colonies, and are the 
most ful an icalin use. They are made by Beuther’s 
Patent Railway Axle-Box Company, Saltley Works, Birmingham. 

H. KENNETH AUstIN, Assoc. M.I.C.E. 

Saltley Works, Birmingham, October 3rd. 











A CONFERENCE of teachers in schools connected with the 
Science and Art Department was recently held at the Birkbeck 
Institute, Chancery-lane, upon the Technical Education Bill. The 
general opinion appeared to be that in its present form it would 
prove injurious to existing colleges and institutes. A committee 
was formed to arrange for another meeting in the Christmas 
holidays, when it is hoped that a full attendance of town and 
country teachers will be secured, 
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CONTRACTS OPEN—WATER CRANES FOR THE INDIAN STATE RAILWAYS. 











(For description see page 290.) 
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JEROMES METALLIC PACKING. 


(For description see page 290.) 
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LINDSAY’S STEEL DECKING. tion. The sections 6 and 7 of cylindrical and fluted columns are 
—— taken from two amongst many, all of which can be built at 
Few specialities of the widely applicable order have so rapidly | prices which are less than those of cast iron columns of the same 
found favour amongst engineers as the steel decking of Messrs. | strength. 
W. H. Lindsay and Co., which we illustrate herewith in some of | Fig. 8 shows some of the many forms of fireproof construction 
its many applications, The section of the decking is in general | to which these deck irons lend themselves with a facility which 
of the forms shown at Figs. 1 and 2, which are respectively as | is not apparent at first sight. Concrete or concrete and brick- 
used for small or single-line bridges, for piling, for ordinary | work may be built together, and great strength is obtained with 
the best means of holding the fireproof work. 

The strength of the decking is very well shown by the experi- 
ments recorded as follows. The experiments were made for the 
Great Northern Railway Company by Mr. Henry Sadler, who 
states :—‘‘ I have loaded the piece of decking that you sent me, 
and the result exceeded my expectations. I was not, however, 
able to break it, as I could not get a sufficient load put on it. 
I enclose you an account of the experiments. Experiment No. 1, 
on a single trough ; a min. section, weighing 161b. per foot ; 
span 10ft., and the load applied in centre of span on bottom 
flange in the direction indicated by arrow :— 


Load applied. Deflected. : Fic.9 ; 





9 tons .. .. jin. oe ie 26 - — — ~— - Sys — — ——~ a} - an 

We ss ee Sie 3’ 

i A » RIVETS [> 
4le PITCH 

15 ,, +~=>bent downward 


without fracture. ¥-—--—-—-- —-4§-—-9 


The load of dead weight applied on the bottom of the centre 
floors in buildings, and other purposes, and as used for large trough on an area of 2ft. at centre of the central trough, Fig. 10: 





floors, heavy piling, and more particularly for bridges for double Load. Deflection at A.A, Deflection at B B. 
lines of railway without intermediate girders, thus making trans- > Saaaas cece ee WM ee ee eee = 
verse girders wholly unnecessary, as shown in Fig. 3. Figs. 4,5, m onto aieionss in. eo oe Saas iin 
6, and 7, show some of the sections as used for constructing 13} ;? oes Mon tae nates Fae gare Oe eae 
columns of t strength, and in such a form that they lend 153 5 . eS ee —_ 





themselves in the most complete manner to fireproof construc-| It will thus be seen that one trough, unaided by the support 


of its fellows, and only weighing 16 lb. per foot, took the aston- 
ishing load of 15 tons applied in the centre to cripple it. 

The ready way in which short bridges may be built by using 
these trough sections for the floor is shown by Figs. 11, which 
illustrate the method of making up the whole of the ironwork 
of occupation and short road bridges. The floor carries the 
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whole load, though the side lattice may be built and attached so 
as to make it do some work as well as furm a parapet. 

The method of using the decking for large bridge floors is 
shown in Fig. 3, but it should be mentioned that these troughs 
provide the means of making a bridge floor when constructed on 
the curve. It is only necessary to drop the troughs at one end, 
thus bringing them a little closer together at that end. Any 
curve may in this way be laid without any trouble or extra 
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labour. The same may be done when constructing the towers 
for lighthouses or other purposes, or curved river and sea walls 
when built with a batter. 

From the facility with which these trough sections may be 
applied for light or heavy bridge floors, they have greatly 
lessened the difficulties connected with bridge construction, and 
especially in cases where the depth taken by the ordinary cross 
girder with superimposed floor introduces difficulties. Each 
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trough forms a girder in itself, but as every trough is firmly 
rivetted up to those adjacent, any load is widely distributed, 
=. the floor for a given weight is thus stronger than other 
inds. 

The sections have been designed so as to obtain the greatest 
strength the system of construction will allow, and their actual 
strength has been found by experiment. The moment of resist- 
ance, in inch-tons, is appended to each section, so that users 
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may determine the particular trough required for any case. The 
effective area brought into action is graphically shown on 
maximum section, Fig. 2, by the white curved space at the left- 
hand side of the section, which in this case, for the complete 
section, is equal to 9°36 square inches. Mr. Lindsay calculates 
the necessary section as follows:—“The effective depth being 
10in., making the safe working strain 7 tons per square inch, 
the moment of resistance of the section = area by depth by 
7 tons = A x D x 7 = 9°36 x 10 x 7 = 65520 inch-tons; the 
sectional strength thus obtained is shown to each section of 
Maximum and minimum strengths, with which information it 
becomes a simple calculation to decide on the proper section. 





The sections B and C, which are the sizes following Fig. 1 and 
are less than Fig. 2,are recommended for supporting the traffic for 
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a single line of railway where the main girders are 14ft. to 16ft. 
apart. 

“ The floor, when fixed in place, must be regarded as a series 
of girders rivetted together, and the longitudinal sleeper carry- 
ing the railway distributing the lead over a certain number of 
troughs. Itwilibecorrect to take 6ft. 6in.aslocomotive wheel base. 
Therefore, dealing with maximum section of size C, there are 
Som or 3°90 strength, and the same section has a moment of 
resistance of 203°61 inch-tons, hence 203°61 x 3°90 = 794°07. 
The leverage is 66in. from point of bearing, so that the weight 
that may be safely supported over a length across troughs of 
6ft. 6in. = bes = 12tons. In a single line of railway the 
greatest weight localised at one point—first by the movable 
load—is about 7} tons, and the dead load of floor, &c., about 
2 tons, or 94 tons in all, against the above 12 tons, which is the 
safe load of the floor. Where the main girders are 14ft. to 15ft. 
apart, B maximum section is sufficiently strong ; its weight is 
25-05 Ib. per square foot of area covered, and its resistance is 
113°34 inch-tons. For example, taking 6ft. 6in. for locomotive 
wheel base = 78in., and dividing by 16in. —for B maximum 


ELEVATION 



































ie PLare 


SCALE 








INCHES 1.2 











@ SECTION 





= - 4" ~ >» 








ENLARCED SECTION AT BB. 











section—the result = 4°875 strengths and 113°34 x 4875 = 
552°53 inch-tons. Supposing the main girders to be 14ft. apart, 
there is a leverage of 54in. from point of bearing, hence 
552°53 

54 
culated to be 9} tons. 

“The new steel section D maximum, Fig. 2, has a weight per 
square foot of area covered of only 34°83 lb., and by an increased 
depth to 12in. its sectional resistance is raised to 655°20 inch-tons. 
Tt has been specially designed to carry a double line of railway 
between two niain girders, the strength being computed as 
follows:—The weight of the wheels of the locomotive may be 
taken to sjread over 24 sections. The amount of resistance 
= 655°20 x 24 = 1638inch-tons. The length from bearing on 
main girders to centre of gravity of the two driving-wheels of 
the engine is 90in.’. = 


= 10°23, an excess over what is required, as already cal- 


= 18°20 tons. This section is re- 


commended for bridges over railways and roads of 30ft. and 
35ft. span without the use of main girders, a light parapet of 
corrugated or plate iron being all that would be necessary to 
form a good and substantial bridge.” 

The fact that about 200 tons of this trough section steel and 
iron are being used per week is perhaps sufficient evidence of its 
advantages; but there are many engineers and contractors at 
home and abroad who are not yet acquainted with them, and for 
this reason we have briefly placed them before our readers. 








PISTON ROD PACKING. 





Dvurixe the meeting of the American Railway Master 
Mechanics’ Association, held at St. Paul, Minn., last 
June, the report of the committee on piston and piston- 
cod packing was read. 


Although the committee on cylinder packing and piston-rod and 
valve stem packing were instructed to id both bjects, on 

scount of the varying character of the two, it was thought 
est to treat the latter in a separate report, which we give. 
A number of questions covering the subject were reported 
and sent to members, to which replies were received from the fol- 
lowing persons :—G. W. Ettenger, Newport News and Mississippi 
Valley ; H. Schlacks, Illinois Central; A. Griggs, Providence and 
Worcester; Allen Cooke, Chicago and Eastern Illinois; A. Hendee, 
Jacksonville, Tampa, and Key West; James Meehan, Cincinnati, 
New Orleans, and Texas Pacific; C. C. Hobart, Oregon Railwa 
and Navigation Company; Thos. B. Twombly, Chicago, Rock 
Island, and Pacific; E. L. Weisgerber, Baltimore and Ohio; John 
S. Cook, Georgia ; G. H. Prescott, Terre Haute and Indianapolis ; 
W. H. Stearns, Connecticut River; W. H. Thomas, East Ten- 
nessee, Virginia, and Georgia; John Mackenzie, New York, 
Chicago, and St. Louis; F. G. Brownell, Burlington and Lamoille ; 
J. N. Lauder, Old Colony; John Player, Central Iowa; John 
McGrayel, Des Moines and Fort Dodge ; M. C. Wheeler, Chicago, 
St. Paul, and Kansas City; F. L. Wanklyn, Grand Trunk of 
Canada, and W. C. Ennis, New York, Susquehanna, and Western. 
As the replies are all very interesting, the committee regrets that 
any abridgment was necessary, and have endeavoured to present 
the most instructive parts for the information of the members. 

To the first question, “Do you use hemp exclusively?” only three 
replies in the affirmative. Others say that hemp is more or less 
used, — indicate that a better substitute is being sought 
because different forms of metallic packing are being used, while 
some have entirely discontinued the use + pono The committee 
think that the purpose of this report will be best accomplished by 
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giving the exact — as given in these reports upon the most 
pertinent ne of the subject. 

G. W. Ettenger reports that he uses soap stone with rubber core 
with fair results. The cost per 1000 miles for passengers is 16{c. ; 
for freight, 47}c. He is now experimenting with metallic packing, 
but thus far his experiments have not gone far enough to deti- 
— state results. Engl ’ . 

Griggs reports that he is using Eagle packing—shown in 

Fig. 5, page 292—and likes it. The cost per 1600 miles for Eagle 

cking is 13}c. Cost per 1000 miles for various kinds of packing, 
including hemp, Silver Lake and Schcenix, 284c. 

H. Schlacks reports: ‘‘ We are using the Jerome metallic pack- 
ing—Figs. 1 to 41—on the pistons and valve stems of all, or nearl 
all, of the engines upon the Illinois Central system, and wit 
excellent results. The first cost of equipping an engine is about 
13-00 dols., and it runs from twelve to fourteen months without 
being renewed. The cost of the metallic rings is slight. The 
wear on both piston rods and valve stems is slight, the wear on 
valve stem being greater than on piston rods. The life- 


more than jyin. Its first cost is 15 dols. per engine, and 

1000 miles will keep it in repair until rods A sf reo area _ * wed “ 
stems we used asbestos, and with proper care by engineers it .wil] 
run six months with one packing. e have not had very good 
success with metallic packing with valve stems.” 

M. C. Wheeler reports that he is using hemp mostly—“ have 
been using Mr. John Player's Metallic Packing ; can give no data 
of comparison as yet.” 

F, L, Wanklyn, of the Grand Trunk, sends in a tabular state- 
ment, and blue prints which fully show the form of rod and 
stem packing in use upon that system.? He says:—‘So favour- 
able has the experiment been in the use of this packing with us 
which dates from the beginning of 1882, that ican orders to 
equip all our standard engines, passenger, freight, and shunting, 
with it. The packing is known as the United States Metallic Pack. 
ing, and the company is authorised to manufacture it under 
royalty. The introduction of metallic packing into the glands of 
the air pumps was an idea of our own, which bas since been taken 
up by the U.S. Metallic Packing Company. ‘The opinion of 





time of any packing depends greatly on the attention it r 
from the engineer. We are experimenting with a valve stem 
packing—Fig. 8—that has been adopted by the C. R. I. and P. R., 
on oa 3 of three Babbitt rings, each cut in three sections and 

y a band of steel, and placed inside a rubber sleeve. 
This has given very good results thus far. We are also experi- 
menting with metallic packing and the Sleeper metallic packing, 
but they have not been in use long enough to a definitely 
upon their merits. We find it somewhat more difficult to — 
valve stem packing tight on account of the variation in the lengt 
of the stroke, and on account of the upward and downward move- 
ment imparted to it by the rocker arm.” 

A. Hendee reports:—‘* We use, as a rule, ‘ Eagle packing’ for 
pistons and valve stems, except on one engine, which has United 
States packing, which has thus far given good satisfaction.” 

Jas. Meehan reports that he is using hemp, also Deed’s, Jerome's, 
and the United States metallic packing. During 1876 hemp cost 
33hc. for 1000 miles. He states that no trouble is experienced in 
the use of metallic packing. The Jerome nires new rings 
about once a month at a cost of 40c. The ’s is slightly 
more expensive. He thinks the United States the better, but 
has not had either of them in use long enough to state definitely 
their relative merits. 

C. C. Hobart states that he is using mostly the John’s patent 
metallic packing—Fig. 9. It costs on first equipment between 
3dols. and 4dols. per engine. It makes from 30,000 to 40,000 
miles before renewals are required, the wear on rods and stems is 
very slight, and they are bright and smooth as a mirror. The com- 
position is one part Babbitt metal to nine of lead ; finds a httle 
— difficulty in keeping valve stems tight, due to change of 
stroke. 

Thomas B. Twombly reports that neither hemp nor any form 
of fibrous packing is a upon this road. Upon pistons the 
Jerome packing is used, and upon valve stems a design of his 
own—Fig. 8. The first cost of Jerome packing per engine is 
about 11 dols. The cost of maintenance per engine per annum for 
same, about 1°50 dols. The metallic rings need renewal about once 
in eight months. The valve stem packing is inexpensive and 
simple. The metallic ring renewal is about once in eight months. 
Its composition is—antimony, 30 parts; lead, 70 parts. He says: 
‘“‘With this device we have no difficulty in keeping valve stems 
tight, but the ‘Jerome’ packing on valve stems resulted in total 
failure—caused by the shoulders which were worn upon the stem 
by unequal travel. The metallic packing which we use, both for 
piston-rods and valve stems, is eminently satisfactory. I have had 
rods running in hard service for seventeen months, with a reduc- 
tion in diameter of one sixty-fourth of an inch, and with a surface 
like glass; valve stems also give us almost no trouble.” 

E. L. Weisgerber reports that he uses hemp for pumps, and soap- 
stone for piston and valve stems. The cost per 1 miles = 
engine for soapstone is 25c. No metallic packing is used. He 
states that he thinks that the use of an oil cavity on glands, 
whereby sufficient lubrication can be secured, prolongs the service 
of the packing. 

John S. Cook says:—‘‘ We have metallic packing on the pistons 
and valve stems of twenty-five locomotives ; twenty-three having 
the United States and the Jerome. I am well pleased with it, 
and intend to apply it as fast as it can be done economically. On 
some engines it worked well from the start, which encouraged per- 
severance, and now it is working satisfactorily on all classes of 
engines. I enjoy complete immunity from bent piston-rods, and 
find greatly reduced wear on rods and stems.” 

G. H, Prescott reports that he has placed upon the pistons and 
valve stems of about fifty engines on his road a packing invented 
by R. W. Kilmer, an engineer on his line—shown by Fig. 10, 
He says, “the wear on pistons and valve stems is about the 
same as with hemp, depending greatly upon the attention given it 
by the engineer. can be placed in any ordinary stuffing-box with- 
out charge. Thecost of a full set for one 17 by 24 engine is 4 dols., 
without royalty. It has not been in use long enough to say whether 
it is cheaper than hemp,” but thinks it is, and it gives less trouble. 
The composition is } lead, 4 block tin, 4 antimony. Owing to the 
vertical play of the crosshead, more difficulty is had in keeping 
pistons than valve stems tight with this packing. 

W. H. Stearns reports that he uses Silver Lake and Pre- 
pared locomotive kings. These compare quite favourably 
with each other. Upon piston-rods he uses the United States 
Metallie Packing. He says if valve stems are held central by the 
yoke —— give very little trouble. 

John W. Mackenzie reports that heuses only hemp on piston-rods, 
Upon valve stems he uses three Babbitt rings, each ring cut three 
times, with a rubber sleeve on the outside. This will run 20,000 
miles, and by removing the rubber sleeve will run 20,000 miles 
more. With this packing he finds less trouble on valve stems than 
piston-rods, 

W. H. Thomas reports that he uses hemp and soapstone, and 
also finds the Eagle packing very good and serviceable; has 
used asbestos with good results, a great deal depending on the 
engineer on its use. He also states that he has in use United 
States Metallic Packing, which he has run 100,000 miles without 
requiring repairs, and he does not see why metallic packing will 
not give good results on piston or valve stems if properly cared 
for. 

F. G. Brownell reports that he has in use upon all engines on his 
road the Brownell Patent Packing—shown in Fig. 11—for the 
past year, and upon some engines on an adjoining road, which come 
under his charge, for six months. They are giving the best satis- 
faction. Asbestos costs 10c. per 1000 miles ; soapstone and flax as 
high as 2 dols. per month on some engines. 

J. N. Lauder reports that he uses hemp to some extent, but uses 
none of the prepared fibrous packing, and especially avoids the use 
of rubber. Upon his road the United States Metallic Packing 
is largely used. 

John Player reports that upon his road he uses a metallic pack- 
ing of his own design exclusively, as shown in Fig. 12. The cost 
for a full set for one 17 by 24 engine is7 dols. The brass rings 
do not wear and need no renewal. The cost for 1886 for Babbitt 
rings and asbestos for renewals was 2°10 dols. per engine. Aver- 
age mileage 33,900, or a little less than 6}c. per 1000 miles, 
This packing runs equally on valve stems or piston-rods. No 
trouble in keeping tight. .Composition, tin 80 parts, antimony 
10 parts, copper 1 part. ‘‘Have been using this packing for 
the past seven years, and — proves the wear on rods and 
stems to be exceedingly small.” 

John McGrayel reports that on piston-rods he uses Jerome's 
metallic packing, and that it gives entire satisfaction, more 
especially in the wear of rods, which run about 150,000 miles 
between turnings, and the reduction in diameter is usually not 








1 Our ving shows the Jerome packing as used on the London and 
South-Western Railway, seine 





ng running engines equipped with this packing is most 
favourable. An inspection of the tabulated statement will show 
the extraordinary mileage between renewals made by this pack- 


aa 

W. H. Ennis reports that he has used American, Italian 
and Tyllowed hemp, Silver Lake, Dirigo and Soapstone 
= also Eagle packing. He finds the Eagle to give the 

t results of this class of packing. The cost of Tallowed 
hemp and Eagle packing for one year ending October Ist, 1886, 
for each engine upon which it was used, was 78 cents. He reports 
having tried one set of Bold’s patent metallic king, made at 
St. Louis. It gives fair satisfaction so far as freedom from blowing 
is concerned, “but is expensive for renewal of the metallic packing,” 
‘We also have one set of the United States Metallic Packing, 
which has run for one year and has given good satisfaction. We 
have now on trial two sets of Excelsior Metallic Packing, made at 
Middletown, N.Y., that have been in use for some months, thus 
far requiring no repairs.” 

The reports show conclusively that there are forms of metallic 
packing now being used which are giving very satisfactory results, 
costing less for renewals than the current cost of hemp, and also 
wearing rodsand stems much less than fibrous packings, and although 
some report more definitely their success than others, no instance 
is given where, after trial, the attempt to use metallic packings 
has been discontinued. The greatest success must always follow 
when the required conditions are most fairly met. These in rod 
and stem packing are, as tersely stated by Robert Grimshaw in 
“The Steam Engine Catechism ”—‘A piston-rod packing must 
allow the rod to move freely up, down, or sidewise with little fric- 
tion, with little wear of the rod or of the packing, and must make 
a steam-tight joint under the highest pressure that will be found 
in the cylinder.” 








CONTRACTS OPEN. 


INDIAN STATE RAILWAYS—PILLAR WATER CRANES. 


THE Indian State Railways require tenders for the construction of 
188 pillar water cranes, Tenders, addressed to the Secretary of State 
for India in Council, with the words ‘Tender for Pillar Water 
Cranes” on the ar A must be delivered at the India-office, 
Whitehall, London, 8.W., before 2 p.m. on Tuesday, the 11th 
October, 1887. If delivered by hand, they are to be placed in a 
box provided for that purpose in the Store Department. The water 
cranes are to be constructed in strict accordance with the engraving, 

e 288. The whole of the materials used for this contract are to 

of the best quality, and subject to the special approval of the 
Inspector-General of Railway Stores. The water cranes are each 
to consist of a cast iron column into which is fitted a radial neck 
having a leather hose pipe attached. The column is to be fitted 
with a valve box and valve with a spindle and hand wheel. 
The base of the column is to have a strong ribbed flange cast on 
it, suitable for bolting it to a foundation. The col is to be 
bored out to receive a radial neck. The bottom bearing for the 
radial neck is to be bushed with gun-metal, and not less than din. 
long, and the top bearing fitted with a gun-metal gland with suit- 
able packing to prevent any escape of water. The radial neck is to 
be cast in two pieces, and is to be held together by strongly ribbed 
flanges and six fin. diameter bolts. One end of the neck is to be 
fitted with a leather hose pipe not less than 6ft. long. The leather 
for the hose pipe is to be cut from steer or heifer hides, shaved 
level and well curried ; it must be cut from the prime part of the 
butt only, excluding all neck and other soft or inferior parts, and 
must be free from warble holes, flesh cuts, and other defects, and 
not less than yin. thick in any part. The pipes are to be rivetted 
with copper rivets, the rivets and burrs being tinned. The valve 
box is to be fitted to the bottom of the column and secured to it 
with screwed bolts. It is to be fitted with a gun-metal valve, seat, 
nut, and gland, and with a steel valve spindle, and cast iron hand 
wheel. The hand wheel is to be turned on the rim and properly 
finished. The base of the column is to have a bracket cast on it 
with a strong ribbed flange with eight holes for securing the bends 
or T-pieces to it. The pi bends, and T-pieces are to be Gin. 
bore, and the metal in. thick. All flanges in the pipes, bends, and 
T-pieces are to be strengthened with cast iron ribs. Each water 
crane is to be supplied with the following piping :-—One 9ft. length 
of pipe, socket-jointed at one end and flanged at the other; one 
9ft. length of flange and spigot pipe; one 9ft. length, flanged at 
both ends; one 5ft. 9in. length, flanged at both ends; one T-piece, 
flanged, 2ft. 6in. long, flange of T-piece, lft. 3in. from centre, with 
one blank flange and bolts ; one short piece for tank, flanged at one 
end; three quadrant bends, flanged at both ends. One water 
crane is to be completed for inspection, testing, and — 
before proceeding with the rest. The whole of the remainder are 
to be erected and tested; the tests are to be made b hydraulic 
pressure, the cranes to 1001b., and the valve boxes and piping to 
200 lb, per square inch. The whole of the ironwork, cast and 
wrought, gun-metal, copper, leather hose, and all bolts, nuts, and 
other fittings necessary for the entire completion and fixing of each 
water crane, piping, and T-piece, also bends, and socket and 
flange piping, together with sufficient bolts and nuts, and 20 per 
cent. extra for fixing the same, are to be supplied. 











Amone the men who are prominent agitators in indus- 
trial lines are many who explicitly assert that inventions and im- 
provements in machinery are responsible for the decrease in wages 
so much talked about now-a-days. The Milling World says the 
assertion is of course easily disproved by the fact that in comparison 
with wages in the old days before machinery came into general use, 
the wages of mechanics are higher in these days of machines of the 
highest excellence. The Illinois Central Railroad publishes a record 
of locomotive service for thirty years which has a strong bearing on 
this point. According to that record, the running cost for a mile 
has fallen from 26°52 cents in 1857 to 13°93 cents in 1886. This 
reduction has been effected wholly by inventions and improvements 
in machinery. But the figures show that the progress of invention 
has been even more remarkable than these figures imply, because 
the wayes of drivers and firemen have risen in the same period from 
4°51 cents to 5°52 cents per mile run. In 1857 the engineers and 
firemen received 17201 per cent. of total cost. In 1865 the engineers 
and firemen received 15:091 per cent. of total cost. In 1867 the 
engineers and firemen received 20°865 per cent. of total cost. In 
1886 the engineers and firemen received 39°627 per cent. of total 
cost. Improvements in machinery, not only in railroads, but in 
other important lines as well, are a benefit in every way to every- 
body concerned. ‘The general public are better served at cheaper 
rates, and the mechanic receives increased wages. 





2 This is almost identical with Figs, 1 to 4, 
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RAILWAY MATTERS, 


Ir is stated that work on the Hudson River Tunnel lias 
been again partially suspended for a time. 


Tue Porte has referred to a military commission the 
mazbatta specifying the modifications made wy the Council of 
Ministers last week in the concessions to the syndicate, represented 
by Messrs, Alt and Seefelder, for the construction and working of 
the proposed Asiatic Main Line Railway to Bagdad, 


Tue South-Eastern calvey Company, presumably as 
represented by the chairman, Sir E. Watkin, has had another new 
name given it by Mr. Ruskin, who writing to a local paper concern- 
ing a picture he bad_ bought, says ‘‘ New Folkestone sold all 
that was left of Old Folkestone to the service of Old Nick in the 
multiform personality of the South-Eastern Railway Company.” 


Tue Pera correspondent of the Times says that at a 
Cabinet Council on the 28th ult, the draught of a concession of the 
Asiatic Main Line Railway was examined and approved, including 
the last modifications suggested by order of the Sultan for an 
extension to Bagdad. The Ministerial decision will be submitted 
for Imperial sanction for the final acceptance of the syndicate 
represented in Pera by Messrs. Schroeder and Seefelder. 


Tue first section of the Scarborough, Bridlington, and 
West Riding Junction Railway was begun on Monday near Driffield 
Junction, and the work is expected to be completed in about two 
years. The line will bring the large towns of West Yorkshire into 
direct communication with Scarborough and Bridlington, besides 
opening up an important agricultural district. The line is to be 
worked and maintained by the North-Eastern Railway Company 
for 50 per cent. of the gross receipts, 


Tue annual session of delegates representing the 
Amalgamated Society of Railway Servants commenced at Newcastle 
on Tuesday. Mr. Stewart cliver, president, delivered the 
inaugural address, and enlarged uponthe enormous growth of the 
railway system. Sixty-two years ago there was not a single mile 
of nger railway at work, whereas now 800,000,000 sterling 
had been expended on railways in the United Kingdom alone. 
The 20,000 miles of railway in the kingdom carried over 700,000,000 
of passengers every year, and the passenger receipts amounted to 
about £70,000,000 per annum. 


Tue recent loss of life on the steam tramways in Bir- 
mingham has caused the Public Works Committee of the Corpo- 
ration to address a communication to the companies, drawing 
attention to the fact that the safety of the pablie must stand 
before everything in connection with the running of the trams, and 
that unless it is possible to prevent loss of life the withdrawal of 
the permission to use steam will sooner or later follow. Up to the 
end of last year the accidents were very few relatively to the 
amount of traffic—only five fatalities to 25,000,000 of passengers, 
or one death in 5,000,000; but this year raises the total average to 
one in 3,000,000 of the passengers carried, 


Cuter Justice Wattsrivcr delivered on Tuesday at 
Winnipeg the judgment in the Red River Railway case against the 
province of Manitoba, on Mr. Browning's application for the con- 
tinuance of the interim injunction, The court held that the pro- 
vince is without legal rights or merits in constructing the railway, 
or attempting to expropriate Mr. Browning's land; but his ex- 
clusive interest in the land being doubtful, the court reserved the 
order respecting the injunction unti] judgment was delivered in 
the whole case. This flecision, viewed in connection with the Pro- 
vincial Government's failure to float the Red River bonds, will, it 
is believed, have the effect of putting a stop to the scheme for the 
present. 


Tue cable tramways in Birmingham are not being 
completed so rapidly as had been anticipated, but there now 
remain for completion only a few sections, which can be dealt with 
without serious obstruction to the traffic. The ropes for the new 
cable tramway were delivered last week in Birmingham by Messrs. 
J. and E. Wright, of the Universe Works, They were in two 
coils, each coil having a length of two miles. The ropes are 3%in. 
circumference, with a breaking strength of 33 tons. Lach rope is 
made up of six strands, with nineteen wires in each strand, and the 
test of strength has been very rigidly applied—indeed, it is believed 
to be the highest standard of quality the firm has been called upon 
to supply. We published the specitication a short time ago. 


Tne Board of Trade returns show that in 1886 railway 
expenses were reduced under all heads. The rate of expenditure 
also was diminished from 53°2 in 1885 to 52°7 per cent.; whilst the 
cost per train milerun on the railways of the United Kingdom, which 
in 1876 was 36°13d., was last year 30°41d. only, or the lowest figure 
touched during the last eleven years. This reduction has been 
mainly effected through the fall in the prices of materials, and the 

rincipal saving is thus under the head of maintenance, the figure 

aving fallen from 7°52d. in 1887 to 5-22d. per train mile. 
There is also a substantial reduction in the locomotive power from 
9°39d. in 1876 to 8-05d., the fall in the price of coal having assisted 
the officials in their efforts to reduce expenses in this department. 
Under the head of repairs and renewals the returns fluctuate, and 
the 1886 figures are higher than in many previous years. 


Aout five months ago a description was given in our 
columns of a new safety apparatus for steam tramway use, which 
had been designed by Xe 8. Collier, coach-builder, and Mr. R. 
Plant, Birmingham. It was explained that the contrivance, which 
was based on the ‘‘cow-catcher” principle, and travelled in front 
of the engine, was fitted at the extremity with rollers revolving 
upwards, so that the safety appliance, coming in contact with 
any substance, would, according to theory, raise the obstruction 
and deposit it harmlessly in a grooved receptacle. The experi- 
ments, however, made this week under the inspection of members 
of the Birmingham Corporation were not, our Birmingham corre- 
spondent writes, a success. Proceeding at a slow rate and on even 
ground, the results were satisfactory, but when running at the 
rate of eight miles an hour the contrivance proved itself value- 
less, Several suggestions, however, were made which it was 
thought would result in greater efficiency to the invention. The 
great difficulty at present is to keep the guard so close to the ground 
that it will not drag under it the clothes or the limbs of the person 
knocked down, 


THE pro Mu Valley Railway, Burmah, will be 
about 360 miles in length, including the branch to the Chindwin 
Valley. Major Gracey, R.E., chief military engineer in Upper 
Burmah, estimates the total cost at 60,000 rupees permile. The chief 
commissioner is of — that within two years from the opening 
of the line it would pay 2 per cent. on the capital expenditure, 
and within six or eight years it would earn at least 4 per cent. The 
Times Rangoon correspondent says this estimate is probably within 
the mark, having regard to the remarkable financial results of the 
railways in Lower Burmah. The success of both of those lines is 
without precedent in the history of Indian railways. The pro- 
posed line will open up the important and rich valleys of Mu and 
Chindwin. Throughout almost its entire length it would traverse 
rich paddy lands or fine forests, and at Mogoung it would reach the 
headquarters of the large india-rubber and jelectene trade, and 
the important distributing centre of the salt trade, all of which 
industries are capable of great development. At Paungbyin, the 
other terminus of the line, the traffic of Upper Chindwin would be 
peg and a district producing much rice, and having forests in 
which india-rubber in large quantities is known to exist, would be 
— up. For the purpose of establishing communication with 
the Toungoo-Mandalay line, a short branch will be constructed 
from Mandalay to Ava, on the banks of the Irawaddy, It is pro- 
posed next year to commence the construction of the first eighty 
miles from Tragain to Myana, 





NOTES AND MEMORANDA. 


In Greater London last week 3098 births and 1571 
deaths were registered, corresponding to annual rates of 29°8 and 
15°1 per 1000 of the population. 


Tue Madrid newspapers report that coincidently with 
the earthquake shocks in Greece on the 4th inst. the sea in the 
oe of Barcelona suddenly subsided to the extent of a foot and a 
nalf, 


In London 2420 births and 1244 deaths were registered 
last week. Allowing for increase of population, the births were 
299 and the deaths 163 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had declined in the preceding nine weeks 
from 24°8 to 14°4, rose again last week to 15°4. 


Tuer deaths registered in twenty-eight great towns of 
England and Wales for the week ending Saturday, September 
24th, corresponded to an annual rate of 16:2 per 1000 of their 
aggregate population, which is estimated at 9,244,099 persons in 
the middle of this year. For the week ending Saturday, October 
lst, the deaths registered in twenty-eight great towns of England 
and Wales corresponded to an annual rate of 17°5 per 1000 of their 
aggregate a por ast which was estimated at 9,244,099 persons in 
the middle of this year. 

Tue report of the British Association on the nature of 
solution states that the constants of supersaturated and non- 
saturated solutions have been examined. Starting from non- 
saturated solutions, the temperature was lowered uniil the point of 
saturation was reached, and the physical properties of solutions 
near the point of saturation were examined at a constant tempera- 
ture—20deg. There appears to be no difference of physical pro- 
perties within these limits from those of ordinary solutions. 
Experiments are also described on the specific viscosity of solu- 
tions, and there is added also a report on the bibliography of the 
subject. 


Ir is not generally known what the fanciful diamond 
weight, carat, is. The diamond grain is equal to about four-fifths 
of a troy grain, hence four diamond grains are equal to one carat, 
or 3'174 troy grains. But as half the rough stone has to be cut 
away in polishing, to estimate the value of a rough diamond we 
must ascertain its weight in carats, double that weight, and 
multiply the square of this preest by £2, which may be taken as 
the average price of rough diamonds that are worth cutting. 
Formerly the price of diamonds was as to the square of their weight, 
but this rule no longer holds good, as their value mainly depends 
upon quality. 

In a paper in the Comptes Rendus on observations on 
the rotation of crops, by M. P. P. Dehéran, the system generally 
adopted in the North of France is described as lasting five years, 
beginning with beetroot or potatoes, or followed by wheat with 
clover sown in the spring and yielding two crops the third year. 
The yround being then broken in the autumn, is again prepared 
for wheat, followed in the fifth and last year by oats. In this 
system two crops are here shown to be badly placed, the first 
wheat succeeding badly after beetroot, and oats badly after the 
second wheat. The author's experiments prove that the four years’ 
rotation, as practised in England, and known as the Norfolk system, 
is in every way the best and most profitable. 


Tue report of the British Association Committee on 
‘« The Influence of Silicon on the Properties of Steel,” states that 
one series of experiments has been completed, and the results 
obtained are:—On adding silicon to the purest Bessemer iron, the 
metal is originally red short, especially at a dull red heat, though 
it works well at a welding temperature; the red shortness is 
increased by silicon. Silicon increases the elastic limit and tensile 
strength, but diminishes the elongation and the contraction of 
area, a few hundredths per cent. having a remarkable influence 
in this respect. The hardness increases with the increase of 
silicon. With 04 per cent. of silicon and 0°2 per cent. of carbon, 
a steel was obtained difficult to work at high temperatures, but tough 
when cold, capable of being hardened in water, and giving a cut- 
ting edge which successfully resisted considerable hard usage. 


In a recent number of the Comptes Rendus is a paper on 
‘“‘The Reduction of Alumina,” by M. G. A. Faurie. Two parts of 
ure and finely-powdered alumina with one of petroleum or other 
Loistinsiond are worked into a paste, which is well kneaded, and 
one part of sulphuric acid added. When the mass becomes homo- 
geneous, with a uniform yellow colour, and begins to liberate sul- 
phuric acid, it is put in a paper bag, and placed in a crucible heated 
to a good red over 800 deg. C., so as to decompose the petroleum. 
After cooling, the product thus obtained is carefully pulverised, 
mixed with its weight of a powdered metal, placed in a well- 
closed crucible in plumbago, and brought to a white heat with 
the blow-pipe. After again cooling, more or less rich grains of 
aluminium alloy will be found in the middle of a black metallic 
powder. The process is equally applicable to silica, lime, 
magnesia, Xc. 


Dr. CLEMENS WINKLER has published an account of his 
latest work upon the new el t ger ium, recently discovered 
by him in the Freiberg mineral argyrodite. In his first announce- 
ment last year Dr. Winkler stated that the metal was obtained 
by reduction of the oxide in a stream of hydrogen gas, but since 
that time large quantities of the mineral have been found and 
dealt with on a much larger scale. The powdered oxide, after 
undergoing an elaborate process of purification, is intimately 
mixed with 15 to 20 per cent. of starch meal, made into a paste 
with boiling water, and rolled into balls. These balls are then 
placed in a crucible in contact with powdered wood charcoal 
and heated to redness. On cooling, each ball is found to be 
converted into a regulus of metallic germanium. After removal 
of the adhering charcoal they are placed in a second crucible, 
covered with a layer of powdered borax glass, and melted in a 
gas furnace, when they fuse together to a single brittle regulus, 
fine octahedral crystals being formed at the outer surface. There 
can no longer be the slightest doubt, Nature says, that the gap 
in the periodic table between silicon and tin must be occupied 
by germanium, for Dr. Mendelejeff predicted that the metal 
thus filling up this particular gap would be found to form, if 
discovered, a tetrethide of specific gravity about 0°96 and boiling 
at 160 deg. 


Tue well-known Lake of Marjelen, 7710ft. above sea 
level, has, the Globe says, once more emptied itself through the 
Aletsch Glacier, the ice walls of which form the western shore 
of the lake, and the river Massa—which drains the glacier re- 
spectively. The Massa enters the Rhone above Brieg, and the 
effect of the Miirjelensee suddenly pouring its waters into the 
Rhone might, under certain circumstances, be disastrous in its 
consequences. On the evening of September 4th the level of 
the Rhone rose at Brieg 5}ft., from about 3}ft. to 9ft., and at 
Sitten 4ft., from 64ft. to 1oitt The greatest rise observed since 
the regulation of the Rhone from the same cause took place on 
J uly 19th, 1878, and although it was then at Brieg only 5ft , and 
at Sitten only 3ft.,, it was considered a very fortunate circum- 
stance that the event took place at a very low level of the Rhone 
for the season, while immediately before and after it the river 
was pretty high. A sudden irruption of the waters of the Lake 
of Marjelen, however, may not always be coincident with a low 
level of the Rhone, and it is consequently projected to provide 
an outlet for the lake towards the Viesch Glacier, and a subven- 
tion has been granted by the Swiss Federal Council for the pur- 
pose. By means of this additional outlet, the level of the lake 
will be maintained at a normal condition, and the volume of its 
waters reduced to about half what it is at present—10,000,000 
cubic metros, 








MISCELLANEA. 


Tue engineer and superintendent of the Australian 
United $.N, Company have completed plans for four new steamers 
which the company pro to have built for the intercolonial 
trade. The Colonies and India says the new steamers are to be 
capable of making 15 knots an hour, and will each provide accom- 
modation for 100 saloon and 80 second-class passengers. 


Tue third annual report of Messrs. John Walker and 
Co., of Maryborough, Queensland, shows that some at least of the 
Queensland industries are successful. From their engineering and 
shipbuilding and importing business, Messrs. Walker and Co. have 
made a net profit sufficient te declare a dividend of 12 per cent., and 
to hand a large sum over to the depreciation and reserve funds. 


Tue operation of the new Merchandise Act promises to 
be far-reaching. In this district, our Sheffield correspondent writes, 
consignments of goods for sale are now very strictly examined, 
with a view to their being what they profess themselves to be. 
I heard lately of wine being sent for sale which the auctioneer 
would not offer in his rooms without a guarantee from the 
owners. In this way we are likely to have an effort after purity 
and honest dealing even outside the trades which were mainly 
the cause of the Act being passed. 


In spite of the recent heavy rains, the stock of water at 
the disposal of the Manchester Corporation continues to decrease, 
and it was reported to the Waterworks Committee on the 29th ult 
that the water in the reservoirs now will only afford a supply at 
the present rate of consumption for twenty-six days, and, with the 
springs, for thirty-six days. This is the smallest stock of water 
that has heen in the reservoirs during the year. The committee 
decided to continue the restriction of the supply to consumers. 


Awonest other things of much interest in the Manches- 
ter Exhibition and its electric lighting, Messrs. Walter T. Glover 
and Co, show a column, 10ft. high by 3ft. square, in the centre of 
the dynamo shed, which represents the quantity of copper used for 
the main conductors utilised for the incandescent lighting of the 
Exhibition. The total quantity of highly insulated cables manufac- 
tured by this firm, and fixed in the Exhibition, is over nine miles, 
and the gross weight of the copper alone represented by the 
column is ten tons. 


THE movement for the registration of plumbers is 
securing a footing in Scotland, and the Edinburgh and Leith 
master plumbers, as the result of the recent conference with a 
deputation from the London Company, have cordially approved of 
the sch Manchester also is likely to follow suit, the Manches- 
ter and Salford Sanitary Association having taken up the question 
with vigour. The British Architect says :—‘‘ And as in the case of 
the Law Society and solicitors, the Plumbers’ Company certainly 
seems to be the most appropriate corporate body to keep the 
register and conduct the examination of plumbers.” 








Ata meeting of the Midland Gas Managers’ Associa- 
tion, held at Birmingham, on Thursday of last week, Mr. Hack 
presiding, a paper on differential charges for day and night 
consumption of gas was read by Mr. C. Hunt, Birmingham, who 
said that such prices could rarely, if ever, be justified on the ground 
of abstract right, however valid might be their defence asa measure 
of expediency. As a rule, to which, however, there might be 
exceptions, he was convinced that solid progress in gas under- 
takings was best assured by successive all-round reductions in 
price, the profits being kept within moderate and reasonable 
limits. 


Ir is expected that the Sheffield firms will make a goodly 
show at Glasgow. Between the two towns there is an extensive busi- 
ness connection—greater, our Sheffield correspondent thinks, than 
between any other centres in the kingdom—and as all Scotland will 
go to St. Mungo, even more than to Edinburgh, the firm which fails 
to display its goods in creditable style, both as to quality and quan- 
tity, will lose a point. The decision of the Glasgow Executive to 
give no awards is a bold step, yet in view of dissatisfaction at other 
exhibitions, and the statements as to how awards are said to have 
been ‘‘ engineered,” the conclusion come to that Glasgow is to give 
none is not surprising. Still, for advertising purposes the medals 
are useful, and, honestly decided, would be specially valuable at 
Glasgow. 


Tue Society of Engineers held its first meeting for the 
Session 1887-8 on Monday evening, at the Town Hall, Westminster, 
Professor H. Robinson, president, in the chair, when a paper was 
read on “Stability of Factory Chimneys,” by Mr. R. J. Hutton. 
The author entered fully into the theory of stability of tall chimneys, 
pointing out some errors in the formule ordinarily used, and in 
connection with stability, considered the relative effects of wind 
pressure on various forms, as circular, octagonal, and square, and at 
various angles. He then showed that the section of chimney which 
combined the highest theoretical stability with the least amount of 
material was not the same as that required by practical considera- 
tions for its greatest efficiency in producing draught, and that a 
compromise had to be effected between the two forms. Some 
examples of successful chimneys were then given, and also of some 
that had failed, with an examination of the causes of failure. 


Tue third annual dinner of the City and Guilds of 
London, Finsbury Technical College, was held at the Holborn 
Restaurant on Friday, 29th ult. The president, Mr. Alfred 
Chatterton, B.Se., occupied the chair. Amongst the numerous 
guests were Professors Ayrton and Armstrong, of the Central Insti- 
tution, Professors Berry and Sylvanus a of the Finsbury 
Technical College, Messrs. Blaine, Millis, J. H. Chatterton, and 
others. After the usual loyal toasts, the chairman, in proposing 
the Finsbury Technical College, remarked upon the extremely 
rapid rate at which the College had grown, and attributed the 
success achieved to the earnest efforts of the distinguished men 
who formed or had formed its staff. The permanent success, how- 
ever, of the plan the City Guilds had adopted for the solution of 
the problem of technical education depended on the students they 
produced, and the greater their individual success the greater 
would be the demand for scientifically trained engineers, electri- 
cians, and chemists. Professor Thompson, responding, said he 
hoped soon to see the College extensions made so that room might 
be found for the ever-increasing number of students. 


A LETTER, which appeared in the Scotsman a short time 
since, written by someone who is evidently thoroughly conversant 
with the iron trade of Great Britain, has not received the atten- 
tion to which it is entitled. The writer commences by pointing 
out that there are now in Connal’s store about 900,000 tons of pig 
iron, of which 360,000 tons are of No. 3 and 540,000 tons No. 1 
quality. The manganese, silicon, sulphur, and phosphorus in the 
latter quality of Scotch iron, with which alone he proposes to deal, 
average 1°72, 3°23, ‘027, and 1:37 respectively, against ‘52, 2°8, 
04, and 1°46 in Cleveland pig. From this he argues that they are, 
from an analyist’s point of view, of nearly equal commercial 
value. Why then, he asks, should there be 8s. per ton difference 
in the f.o.b. price. He proceeded to say:—‘‘It must be plain to 
all that as long as the public are foolish enough to purchase these 
warrants—Scotch—makers will undoubtedly store iron, as at the 
present moment it is the only market available. ‘‘ While there- 
fore,” he continues, ‘‘the makers are able to supply all the 
demands that are likely to be made on Scotch iron, the public are 
in the unfortunate position of paying at the rate of £137,000 per 
annum for rent and interest, or, in other words, an annual cost of 
3s. per ton!” These figures and arguments do not seem to have 
been as yet disputed, and the presumption is therefore that they 
cannot be, 
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AMERICAN STUFFING-BOX PACKINGS. 





(For description see page 290.) 
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TO CORRESPONDENTS. 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 





*,* All letters intended for insertion in THE ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith. No notice what- 
ever can be taken of YY ications, 

*,* We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

P. T. (Lisbon).— You cannot do better than purchase and read a little book 
on the indicator, published by Messrs. Elliott, West Strand, London. We 
could not spare the space here required to reply adeq ly to your questi 

Procress,— We gather from your letter that you have been very little at sea, 
and, in fact, possess no experience concerning the matter on which you 
write. If you had you would not assert that a screw propeller is half its 
time out of the water. 

Asax.—The necessary sectional area o the column will probably be rather 
more than doubled ; but much depends on the actual dimensions and condi- 
tions of use. The strength of iron columns may in a general way be taken 
as varying in proportion to the 1*7th power of the length. 

J.M.—You would perhaps best obtain what you require by taking some 
French and German papers, such as the “‘ Genie Civil,” ‘‘ Annales Indus- 
trielles, “‘ La Lumiere Blectrique,” the ‘‘ Electrotechnische Zeitung,” the 
‘* Zeitachrist des Vereines Deutscher Ingenieure,” and others. You can see 
these at any time in the library of the Patent-office, and select for yourself. 

PuzzLep,— The stress in the strut or tie found by the formula as given by you 
must be divided by the number of triangles whose bases are within the base 
of the triangle formed by the lattice under calculation and its fellow. In 
the second case, the stress due to the moving load must be taken as acting 
upon every lattice, as it cannot be assumed that the main booms are suffi- 
ciently stiff to transmit a concentrated load over a large length. 











SHEET BRASS WITH DIAGONAL INDENTATIONS. 
(To the Editor of The Engineer.) 

S1r,—We shall be glad if any of your numerous readers could inform 
us where we can obtain sheets of brass with diagonal indentations, say 
$ and } deep. J. ©. anv Co, 
Sheffield, September 29th. 





WELDING AND TEMPERING CAST STEEL. 
(To the Editor of The Engineer.) 

S1r,—Will any of your numerous readers tell me how to weld up a cast 
steel ring, made of flat steel, bent flat-wise, and what I must use for a 
flux in the shape of chemicals? Also, providing I have been suc- 
cessful in the above, how to temper it so as to be able to cut out circular 
= nd Log laid together, under a steam press? N. W. 
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FOREIGN COMPETITION. 


Tuose who assert that in the spread of technical educa- 
tion England can find the means of fighting the foreigner 
in the markets of the world are either very ignorant of the 
facts, or for some motive even less honourable than ignor- 
ance, determined to obscure the truth by raising side 
issues. We publish every week abstracts of the reports 
furnished by our consuls in all parts of the world. In 
these we find the reasons why we are so hard pressed to 
maintain our position. In some cases the consuls speak 
out plainly and to the point; in others they content 
themselves with statements of fact from which our readers 
can draw their own deductions. The story, however and 
wherever told, seems to be the same. ‘The foreigner 
beats us because he is more a man of the world than are 
our representatives. He beats us because his men work 
for less pay and longer hours. He beats us because we 
have a heavy tariff against us. He beats us because 
we will not supply just what the customers want 
and he will. We do not anywhere hear that our goods 
are bad, or that the thing we hope to sell is inferior, be- 
cause we have not enough technical education to make it 
good. Indeed, if Englishmen could sit down and calmly 
contemplate the difficulties which stand in the way to 
prevent them from doing any trade whatever with other 
nations, they might well lose te and give up an appar- 
ently hopeless struggle. Whatever we may think on the 
subject, there can be no doubt that very considerable num- 
bers of men of all classes practically engaged in production 
and trade begin to fancy that Free-Trade is, after all, not 
such a boon as it at one time was. No one, we sup- 
pose, who has thoughtfully considered the subject can 
doubt that on the whole the great balance of advantages 
is in favour of absolute international cosmopolitan Free- 
Trade ;— every nation interchanging its commodities with 
every other without let or hindrance. But it is easy 
to see that this is a very different state of affairs 
from that which really obtains at present, and has 
existed for many years past; and the very serious and 
important question begins to be asked, what is to be the 
end of all this? Let us suppose, for — that the 
progress of such a country as Germany or France in the 
development of her industries should a rapid and con- 
tinuous—and nothing but war or the rumour of war has 
prevented this from being the case hitherto—the result 
must be that Germany and France would require none of 
our goods, and might accordingly put on a tariff against 
us which would be simply prohibitive. What would be 
the result? Obviously the practical extinction of not alone 
our manufacturing supremacy, but so far of our manufac- 
tures altogether. This is the answer which many men 
repeat to themselves with inward quakings, and desires 
to put away unpleasant anticipations. We suppose 
that never at any time within recent years has 
more attention been devoted to trade and foreign com- 
petition than now, and it is a noteworthy fact that men 
who have never thought much about these things before, 
resting content to let the political economist in his study 
do the thinking while they did the working and making 
and selling, are now beginning to do the thinking as well, 
and even to venture on expressing—with bated breath, it 
is true, and inward terror—the opinion that perhaps, after 
all, political economy is not an exact science; that nations 
do not rise and fall by mathematical rules; and that the 
man practically engaged in trade really knows more than 
the professor of political economy who never sold any- 
thing or made anything in his life. It is in the action of 
such men that we see hope for the future, and venture to 
believe that the nation may yet manifest that power of 
adapting itself to circumstances, that supreme art of 
making the best of things, however bad, which has ere 
now brought England through worse difficulties than 
those which now surround her, worse dangers than those 
which now threaten to assail her commercial prosperity. 

What practical shape shall national action take in the 
struggle to maintain our position in the markets of the 
world? We may dismiss at once the promotion of so- 
called technical education as useless; but there is an 
education which may be—nay, must be—of the utmost 
value. We confine ourselves now to that class of the 
community with which we have most to do, namely, engi- 
neers. It is simply essential to success that the engineer 
should possess a knowledge of modern European languages. 
Two at least he ought to know colloquially, namely, 
French and German. It is, we may add, little more than 
a waste of time for an English lad or young man to try 
to learn them in an English school. The man who 
attempts to do business abroad with the aid of an inter- 
preter is heavily handicapped. Again, much more 
geography should be learned. Asa nation we are, after all, 
wonderfully ignorant concerning other countries. We use 
the word “ geography,” perhaps, in a somewhat abnormal 
sense. We do not refer to what is commonly taught at 
school under that title. What we mean is that young 
men should acquire a more or less intimate know- 
ledge, not only of the countries with which we do 
trade, but of the inhabitants, their wishes, their wants, 
their mode of life, habits, customs, trade, manufactures, 
&c. To paraphrase a well-known sentence, what is wanted 
is not a knowledge of countries, but of men. The German 
appears to be far ahead of us in this kind of knowledge. 
It is not easy to say why. Furthermore, we want, if not 
more energy, at least better directed energy in pushin 
our trade in new markets. We want more teste sme: 0! 
what goes on. The German traveller for a Berlin house 
soon contrives to make himself at home, even in outlandish 
places ; the English traveller under similar circumstances 
is, with a few exceptions, a helpless individual, who has to 
be looked after and taken care of. Some of the most suc- 
cessful firms in this country owe their success to the con- 





stantlabours of a partner abroad. We could name one firm 
for example, which, rising from small beginnings, now does 
a very large trade ar 4 principally in France and Italy, 
never lacking orders at remunerative prices, whileits neigh- 
bours are nearly idle, and this is almost entirely due to the 
tact and energy of one of the principals, who spends at least 
halfofevery yearontheContinent. He has toourown know- 
ledge carried away valuable orders—snatched, so to speak, 
out of the very jaws of French and Italian engineers. There 
is an old adage to the effect that, “Heaven helps those 
who help themselves,” and it is especially applicable in 
the present day. Our readers may rest assured that work 
will not come to them ; they must go in search of it. 

Probably one of the worst aspects of the present diffi- 
culty is, that the honest manufacturer has to contend 
against the dishonest. We fear that we must say 
that neither Frenchmen nor Germans are scrupulous 
in pushing trade. A premium is held out by the 
corruption which exists abroad for practices which 
deserve strong condemnation. That bribery should 
be practised in Turkey or Russia is nothing new; and 
now an ugly story comes to us from Japan, to the effect 
that Germans have contrived to get English iron and 
steel practically prohibited in favour of their own metals 
by the liberal use of money. We can only hope that the 
story is not true. Worse foes than German or French 
rivals are dishonest English manufacturers, of whom 
there are, we fear, only too many. These men sell worth- 
less goods as the best that England can produce, and 
simply devastate our trade. We have cited many 
instances of this. One or two more may be of use. We 
were shown the other day an inquiry for a large quantity 
of tin-plate, to be of the commonest and cheapest quality, 
but to be branded and sold as “extra good charcoal.” 
Need we say that the order was refused. In another case 
several tons of horseshoe iron were sent to Turkey 
branded as the very best English iron, with a first-class 
trade mark, which, for obvious reasons, we shall not 
name. The iron was red short to the last degree. It 
was fairly good while cold, but no smith could turn or 
fuller a shoe made of it. Germans found this out, and, 
putting in a moderately good German iron, did much 
damage to English trade, urging on the consumer that 
English iron was bad because the Englishman could not 
make good iron, pointing out that the brand proved it to 
be the very best that England could turn out, yet it was 
useless. In the same way rubbishy tools of all kinds 
find their way abroad, and do irreparable injury to 
British reputation. Measures should be taken to make 
it clear in foreign markets that goods of this kind are 
frauds. But, unfortunately, our national ignorance of 
foreign countries, our slowness and want of appreciation 
of the consequences of the mischievous policy we have 
cited, seem to stand in the way, and prevent any adequate 
publication of the facts abroad. 


VILLAGE SANITATION. 


THERE is a branch of local government which, especially 
as regards its control of sanitation, and although it affects 
public health just as nearly as does the local government 
of considerable towns, attracts but little public attention ; 
this is what may be called village or rural sanitation. With 
this the poor law sanitary regulations are closely allied ; 
the dispensary medical officer is also the medical sanitary 
officer; and his colleague, the relieving officer, may be 
also lay sanitary officer. Both these are under the control 
of the Local Government Board, whose medical inspector 
periodically visits the dispensaries and examines the books 
and dispensing arrangements generally. In theory this 
system ought to work very well; in practice, however, 
certain defects are easily discernible by any observer. 
The social feelings of the members of comraunities affect 
this question not a little. Any student of human nature, 
if told the population of a village or town, will readily be 
able to draw his own conclusions as to the relations 
of its inhabitants, and this influences the powers of the 
sanitary officer a good deal. Thus, in a village of two or 
three hundred inhabitants, there is much commonality of 
feeling, though leavened perhaps with individual 
jealousies. All are about equally poor; all have about the 
same scale of education; all have much the same habits, 
and these last are not always conducive to health; 
because, from some cause or other, poverty and cleanliness 
usually go in inverse ratio. Cleanliness may not cost 
much, but it, like most other good things, cannot be had 
quite gratis; and those whose pence are scarce will prefer 
to spend them on bread or beer rather than on soap or 
whitewash. Here is the difficulty of the health officers; 
their difficulties are probably greater in the village than 
in a good-sized town of six or eight thousand inhabitants. 
In it there is never the same commonality of interest; 
cliqueism bears rule, and the means of life are not on the 
same dead level of poverty as in the village, therefore the 
sanitary officers, if possessing any tact, can generally 
get the support of one or another of the parties 
into which the population is divided. It is true that the 
larger the town and the more dense the population, the 
greater the need for good sanitary administration; but, 
nevertheless, it can be shown without difficulty that even 
a village death-rate depends largely on the efficiency or 
otherwise of the sani supervision exercised in it. 
The low scale of diet usually attendant on poverty pre- 

es the way for certain diseases quite as much in the 
amlet as in the city, and thus it comes that while atten- 
tion to cleanliness is as necessary to health in the indi- 
vidual as for the crowd, the powers of the health officer 
are, though nominally the same, virtually less as the . 
pulation is smaller. One reason for this is that, as we 
ave shown above, there is but one interest in a village, 
and the health officer is paid out of rates levied in his 
district. The average village mind thinks it bad enough 
to have to pay a tax at all, but in many cases considers it 
still worse to have to expend also money: or trouble in 
cleaning premises or investing in whitewash, just 
because the dispensary doctor or relieving officer think 
proper to order him to do so. If the doctor or his col- 
league be men of energy, and desire to really exercise 
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their powers, they are sure to make enemies for them- 
selves, and perhaps get into hot water with their local 
committee. The doctor, too, may in some cases lose some 
private practice, and even have his professional reputation 
impugned. All this applies also to some extent to sani- 
tary engineers of small local boards, against whose narrow 
views and parsimony their engineers have to wage 
a constant contest, one in which they contend 
against their own paymasters. Agitation now spring- 
ing up to extend, in a remarkable degree, the scope 
of existing sanitary legislation, may perhaps strengthen 
the hands of all Government or locally governed sanitary 
officers. An active and discreet dispensary doctor or 
local board engineer may make a noticeable improvement 
in the death-rate of his district; but unless they are men 
exceptionally endowed with the power of persuasion, such 
men will be so unpopular, as a rule, that their hold of 
their office is extremely slender. Were even the fact set 
aside, that their orders often involve money outlay, and 
always trouble outlay, the circumstance that they are of the 
nature of reformers will of itself make them disliked, and 
disliked, too, by the very class who most need protection 
against themselves—the poor and uneducated. 

As regards village sanitation, improvement might be 
effected by the following means :—-First, a more complete 
system of registration of the populations of villages and 
hamlets, and also of their diseases and death-rates ; second, 
a capitation grant to the sanitary officers on all percentages 
of reduction of a particular death-rate. While. readily 
recognising the zeal and honesty of purpose of sanitary 
officers generally, whether as engineers or as medical men, 
a spirit of emulation and the encouragement afforded by 
payment for results are excellent stimuli for every one— 
and for the reasons we have already given, that the 
zealous men are usually unpopular; compensation of some 
sort such men certainly deserve. We would also suggest 
that an external support ought to be afforded to village 
and. hamlet, as well as to local board officials, by increased 
supervision from without, in the shape of more frequent 
independent inspection by a superior officer. This could 
easily be effected without in the least wounding the 
amour propre of the resident officer. A house-to-house 
inspection by some one from without, at uncertain inter- 
vals, would greatly strengthen the hands of the residents. 
It would silence the remark, “Oh, Mr. So-and-so need 
not be so particular about the cleaning and whitewash- 
ing.” He would be known to be pushed on from behind, 
and could not help himself. In fact, a little infusion of 
the “Spenlow and Jorkins” system would operate bene- 
ficially. It would, we repeat, be not distasteful to 
energetic and efficient officers, and at the same time it 
would keep indolent men up to their work, and even, we 
fancy, save many a man of that kind from losing his posi- 
tion and his name, by urging him on. Local board engi- 
neers have for years had, as a rule, a hard, difficult, and 
thankless position—one which nothing but the thought 
that it is but a training school for higher positions, could 
be at all endured. 

Another point about rural or village sanitation needs 
attention, and although pertaining more to medical 
journals, still, as it is closely akin to the work 
of the sanitary engineer, we cannot leave it un- 
noticed. We refer to the superannuation of medical 
officers. It frequently happens that they retain their 
position beyond the time when their mental energies 
are active enough to fit them to do efficient work. To 
illustrate the affinity between the engineer and the 
medical man: a poor person may be bedridden and 
neglected also, to such an extent as to endanger not only 
his or her own chance of recovery, but also to put the 
house itself in an unsanitary state. The engineer, where 
such officer exists, can do nothing until the doctor first 
does his duty, by either sending a nurse—for doing which 
he renders himself responsibleto the ratepayers—or else by 
inducing the patient to go to the hospital, a thing he 
has no power to enforce. Health officers also ought to 
be pensioned eff at earlier ages than they now are, and 
their powers of dealing with pauper or semi-pauper 
patients ought also to be increased. Then, and not till 
then, will the sanitary engineer who has to deal at all 
with rural matters, be able to act efficiently. 


WATER-TUBE BOILERS. 

Water-TusE boilers are used so largely on the Con- 
tinent that at first sight it seems strange that they have 
not found favour, save to a very limited extent, in this 
country. They have not been rejected, however, without 
cause. They have been very extensively tried at all 
events in England from a very early period in the history 
of the steam engine. There are now several thousands 
of horse-power of water-tube boilers at work in Great 
Britain, and it cannot therefore be urged that the system 
has been neglected or rejected without proper inquiry. It 
is said that the water-tube boiler is not in favour prin- 
cipally because it takes up more room, power for power, 
than other boilers. It is also stated by those who have 
had experience with them, that although water-tube 
boilers are perfectly safe, and such repairs as they need 
can be easily effected, they require more “tinker- 
ing” than either the Lancashire, Galloway, or Cornish 
boiler. On this latter point we possess no definite data, 
because those who have had most experience are very 
reticent as to delay, or worry, or annoyance incurred in 
frequently having to stop to make petty repairs. A joint 
has to be tightened up here, or a bolt is weeping there, 
or fire-tiles have broken and fallen down, or the inside of 
the brick furnace wants mending, and so on; but on this 
point nothing definite is ever published. Our own view 
is that the water-tube boiler lacks popularity, first, 
because it is set in brickwork; and, secondly, because it 
will not stand forcing. It may be said, of course, that a 
Cornish or Lancashire boiler is set in brickwork, but the 
analogy goes little further than words. In the case of 
the normal boiler, the fires are made inside the flues. 
They are surrounded with water on all sides, and the 


productsof combustion are, comparatively speaking, cooled | 


down before they reach the bricks, 





boiler consists essentially of a number of small tubes set 
in a furnace or oven, and the bricks are intensely heated. 
Good firebricks will not melt or run down to any serious 
extent, but, unfortunately, they expand and contract 
through very large ranges. Lf only steam were kept up 
night and day for weeks at a time this would not cause 
inconvenience. But the temperature in a factory boiler 
furnace varies day and night, and the consequence is that 
the life of the furnace is shortened in a way well under- 
stood by every one who has much to do with furnaces of 
any kind. Again, clinkers form on the bricks at the sides 
of the furnace. These have to be broken off, and the 
bricks get broken at the same time. It is not to be dis- 
puted that a firebrick furnace means frequent delays for 
small repairs, and the inventors or makers of water-tube 
boilers would do well to try and dispense with bricks 
altogether, or at least they ought to be used only in the 
shape of an external casing, th or partially protected 
from the direct impact of flame@and radiant heat. 

Water tube boilers need considerable space, because the 
heating surface is not efficient. That is to say, it is not 
good generating surface. The upper half of each tube may 
be ioe as of no value whatever for this purpose; but 
putting this on one side, we have still the circumstance 
to deal with that the remaining surface cannot be used to 
as good effect as a similar area in almost any other form 
of boiler. The reason why, introduces us to certain 
curious phenomena in the generation of steam, to which 
not much attention has been given. A thermometer 
placed in a vessel of boiling water shows that it is 
equally hot in every portion. No test sufficiently deli- 
cate has yet been made which proves that the water is 
hotter just over the fire, let us say, than it is to one side 
or the other. Why is it, then, that large masses of water 
do not flash suddenly into steam, the interval of ebulli- 
tion being followed by one of rest? There is apparently 
no reason whatever why continuous and comparatively 
quiet ebullition should take place instead of spasmodic 
conversions of portions of the fluid into steam. Sucha 
mode of boiling would, we need scarcely say, be almost 
fatal to the utility of the steam engine, yet in practice 
we are very much nearer to it than is usually supposed. 
All the phenomena of what is known as spasmodic ebulli- 
tion are familar to the chemist. Water from which air has 
been removed by long boiling is converted into steam in 
glass vessels with explosive violence. The influence of 
the surface with which the water is in contact seems to be 
very powerful, and it is a fact not generally known that 
the whole of the steam produced in a large boiler may 
arise from one or two small centres of conversion. We 
have ourselves seen a glass mode] of a Cornish boiler—that 
is to say, the flue of the boiler was of copper, while the 
ends and shell were of glass. The water was heated by a 
Bunsen flame. Looking down on the top of the water, it 
was seen to be apparently all in violent ebullition. The 
appearance was deceptive. Looking through the glass ends, 
it was seen that the whole of the steam was rising from one 
point, not larger than the head of a pin, on the top side of 
the copper flue. From this spot a great rush of bubbles 
rose unceasingly. The main body of water was in very 
slow motion, as shown by the movement of small im- 
purities. By shaking the boiler, the centre of conver- 
sion changed its place to some other point. Apparently 
the place was determined by the existence of some poe | 
roughness or inequality in the metal. Now, in a boiler 
of the ordinary type, one or a few centres of conversion 
may suffice for the whole body of water, and there is 
therefore really very little frothing or foaming. The 
boiler is, for the most part, full of “ solid water.” In the 
case of the water-tube boiler this can scarcely be the 
case. Each water tube must generate steam, and near 
the fire there cau be very little “solid water” indeed. 
Every exertion has therefore to be made to keep the 
tube well supplied with water, and this is a very difficult 
thing to accomplish. Let us take a glass tube, com- 
municating at each end with a vessel containing water, 
and let the tube be put on an incline, one end higher 
than the other. Apply heat to the tube, and watch the 
result. So long as the water is below the boiling point a 
considerable current will be set up, the water flowing 
towards the highest end of the tube ; but when once the 
water has been raised to the boiling point, it can get no 
hotter, and being all of the same density, circulation all 
but ceases. It would cease entirely if it were not that 
external radiation, by promoting the cooling of the 
water, sets up downward currents in the vessels coupled 
by the glass tube. In a little time ebullition begins, and 
the steam being light runs merrily along the tube to the 
highest end, and so ascends to the surface of the vessel. 
To all appearance, violent circulation is now taking place 
in the glass tube. This is, however, a pure delusion; 
scarcely any change of water may be taking place, the phe- 
nomena resembling that of waves, which appear to move, 
the form only moving, not the water. If the boiler is hard 
pressed, and if the tubes are long and small in diameter, 
the steam may be made so quickly in the tube as to blow 
the water out before it, leaving the tube dry for the 
moment. This is a result which is not to be coveted. In 
practice, indeed, it is well known that the production of 
steam in water-tube boilers is so irregular that large 
receivers have to be provided to prevent water from pass- 
ing over to the engine. The more moderately the boiler 
is worked, and the greater the surface provided for the 
supply of a given amount of steam, the better are the 
chances of success. When there is plenty of boiler power, 
the water-tube boiler can be rit with advantage and 

rfect safety, and it has a great deal to recommend it; 

ut, as we have said, it is quite unsuitable for driving or 
forcing. 

It might be worth the consideration of makers of such 
boilers whether it would not be possible to prevent ebulli- 
tion altogether in the tubes with considerable advantage. 
Thus, for example, means might be provided for en- 
suring a constant circulation, say, by a pump, which 
would absorb very little power. Let, now, the workin 
pressure be 150]1b. Then the pressure in the tubes vail 


But the water-tube | always be kept at 200]b, by causing the water circulating 





in the tubes to escape from them to a suitable drum through 
a valve loaded, say, to 200 1b. per inch. The moment the 
water passed the reducing valve a portion of it would 
flash into steam, and its temperature would fall from 
390 deg. to 366 deg. Fah. It would only be necessary to 
circulate the water fast enough to prevent the formation 
of steam where it was not wanted. <A boiler worked in this 
way would be eminently suitable for torpedo boats. Pro- 
vided solid water was maintained in the tube or tubes, 
these last might be made of small diameter, and any length, 
Anomalous as it may seem, the last thing wanted in the 
tubes of a water-tube boiler is steam. 





ENGLISH AND FRENCH RAILWAY COMPETITION IN THE EAST, 


On a recent occasion we described at length the proposals 
made by Messrs. Colquhoun and Hallett for extending railway 
communication between Burmah and Siam to the southward, 
and between the former country and India and China to the 
north and east. That there must be experienced delay in 
carrying out projects of such magnitude we were well aware, 
and we are not surprised therefore that, as yet, but little 
advance has been made towards their active commencement, 
But events have now taken place which seem to demand that 
that delay should be shortened as much as possible. The French, 
who now exercise a great influence on the whole south and west 
frontiers of the Siamese peninsula, will shortly commence a 
railway work which, if not forestalled, or at all events met by 
immediate work by ourselves, will probably interfere very 
materially with the prospects upon which the two gentlemen 
above named have relied as constituting a basis for a part at 
least of their eomplete scheme. France, we understand, has 
forced a treaty on China, and intends the early commencement 
of a railway from Tonquin to Yunnan. The effect of our rival 
being the first in the field will be to establish the course of much 
trade over the route under her protection which we might 
otherwise reasonably hope to see swelling the traffic of the lines 
designed to serve our own Burmese provinces. If for that 
reason only, it is manifest that the sooner the lines which 
are to connect our existing and proposed railways in 
Burmah with a Siamese system are begun, the less 
chance. will there be of our having to yield to foreign 
competition a source of much valuable traffic. We are 
pleased to learn that those who have so actively inter. 
ested themselves in the provision of railways in and outside of 
British Burmah are showing themselves alive to the necessity 
French action on the Siamese frontiers imposes upon us. Chief 
Commissioner Crosthwaite arrived at Rangoon on September 
13th, and he has, we learn, already applied to the Viceroy of 
India for permission at once actively to undertake the survey of 
certain of the lines involved in the proposals to which we have 
above made reference. It is fortunate, at the present conjunc- 
ture, that we have at the head of the Government of India so 
able and large-minded a man as Lord Dufferin. That nobleman 
has had a wide and varied experience which must especially fit 
him to assign due importance to railway communication. In 
Canada, while Governor-General of that dependency, his policy 
was always in the direction of extending such communication. 
We may be certain therefore that he will not fail duly to weigh 
and recognise the importance of a similar question with regard 
to our territories in Burmah. Moreover, during his term of 
office in Canada, Lord Dufferin had to consider a frontier com- 
petition not very dissimilar in character to that with which we 
are now threatened by the French in Burmah and Siam. If he 
was able to meet such competition by the astute projectors of 
the United States, it may be relied upon that he will exhibit 
no shortcoming in dealing with similar competition by those of 
French nationality. Objection we know is taken by some to 
either the Indian or Imperial Governments accepting any 
responsibility for railways in Burmah. Those who object contend 
that there is no more obligation on either of those Governments 
todo so than could rest upon them with reference to Canada, 
Australia, or the Cape. But we hold there is no analogy 
between the cases cited. Burmah occupies, as regards our 
interests and responsibilities in and towards her, a perfectly 
exceptional position. The statements made by Sir J. Gorst 
when speaking upon the Indian Budget recently submitted to 
Parliament, demonstrate that until our recent acquisitions in 
Burmah are pacified and brought under regular government and 
administration, they must prove a heavy annual drain upon the 
Indian exchequer. Past experience in many parts of the world 
has proved that nothing contributes so much or so rapidly 
towards securing those advantages as the establishment of the 
means of facile and rapid communication. It is almost certain 
that judicious expenditure on railways in Burmah will effect a 
corresponding reduction in the cost of armed force. The 
employment their construction would give to large masses of 
people would alone do much to remove the primary cause of 
that system of dacoity which, so long as it exists, must greatly 
retard development. The conditions therefore of Burmah differ 
greatly from any we have had to face in other of our Colonial 
Possessions, and it must be remembered that its inhabitants, 
as well as those of the protected Shan States, are of an intelligent 
race, and are born traders by nature. We have in previous 
articles named the remunerative character of the lines hitherto 
constructed in British Burmah, and we need not therefore now 
further refer to this strengthening argument in favour of early 
continuance of a system already so auspiciously inaugurated. If 
this fact, and others which we have before cited, formed the sole 
basis for our recommendation of such early continuance, it 
would be of sufficient importance. But when we now have to 
add to them the results which threaten to follow upon the 
course already decided upon by French competitors, the urgency 
of thecase becomes greatly increased. We have seen and noted 
the good effects which have attended railway extension in Lower 
Burmah during our comparatively short occupation of that 
country. It is now one of the most prosperous British Posses- 
sions abroad. Not only does the revenue derived from it cover 
all expenses of the Government, but there is now an annual 
surplus of that revenue of over a million sterling. When all 
the circumstances we have named are reviewed, we think it will 
scarcely be contended that a good case has not been made out 
for very liberal support being given to the proposals made for 
immediate action by both the Indian and Imperial Governments. 
Acceptance of responsibility by either one or both of these is 
not likely to involve them to the extent which the guarantee 
system in India involved the Indian finances. It is nut the 
creation of trade which is the object sought. The trade is 
already known to exist, and all that is needed is to give it 
the means for that fuller development of which we know it to 
be readily capable. 


CLYDE SHIPBUILDING TRADES. 


In spite of the wholesale reduction in hands, and the 
leisurely pace at which Clyde shipbuilding operations have been 
carried on for many months past, the rate of output continues to 
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be greatly in excess of the income of fresh orders. Indeed, 
little or no new work has been received during the month of 
September, while the output is represented by ten vessels of 
about 17,000 tons ; a good average result, though greatly less 
than that for last month, which reached the unusual figure of 
36,550 tons. The most important launches during September 
were those of the Latin, a magnificent steel screw steamer of 
6500 tons for the North German Lloyds’ Co.; and the Rosarian, 
a steel screw steamer of 3000 tons for the Allan Line—the Fair- 
field Company and D, and W. Henderson and Co. being the 
builders respectively. The total output for the nine months 
now passed aggregates somewhere about 148,000 tons, a some- 
what better figure than for the corresponding period during the 
past three years. It is in the highest degree doubtful, however, 
whether the comparison will be so favourable for the year, when 
the whole twelve months’ doings come to be computed. So far 
as present indications go, the next three months will be dull in 
the extreme, and a hard winter season will result for the Clyde 
artisans. Already in some of the districts affairs are in a worse 
state than ever they have been. In the Whiteinch district, with 
shipyard capacity in the way of berths for some twenty vessels, 
only one solitary ship is on the stocks, and in the course of a 
week or so she also will be launched. Matters in the Port Glasgow 
district are scarcely any better—Messrs. Blackwood and Gordon’s 
yard is empty, and in the market for sale ; Messrs. Hamilton 
and Co.’s berths are entirely vacant ; Messrs. Duncan and Co, 
and Russell and Co, have each only one vessel on hand, while 
Messrs. John Reid and Co. have two small vessels under way. 
In Messrs. Russell and Co.’s Greenock yard matters are more 
cheerful, and they have just booked an order for two additional 
steamers, one of 2000 tons and one of 3000 tons. Messrs. Caird 
and Co. have nothing on the stocks, and have only retained a 
limited number of their workmen to finish the Peninsular and 
Oriental steamer Britannia, which they launched some time ago. 
At Dumbarton, out of five yards employed in ordinarily busy 
periods, there is only one, Messrs. Denny and Brothers, where 
any work is in progress. This chiefly consists of light draught 
river steamers and barges to be shipped abroad. At Clydebank 
efforts are concentrated on the two Inman liners, in which a 
marked degree of interest is taken by all concerned in the 
Atlantic mail and passenger service. One is nearly plated and 
the other is in frame. The two yards in Renfrew making dred- 
gers and hopper barges a speciality have been kept exceptionally 
well employed for a considerable time, and though they have 
been turning out new vessels with great rapidity, seem still to 
have a goodly number of craft onhand. The yards in the Govan 
and Partick districts are also fairly well off. Messrs. R. Napier 
and Sons have in a forward state a steamer of 3500 tons for 
Messrs. Thompson and Co., of Aberdeen and London, the only 
other vessel on hand being a steamer of 1100 tons for a telegraph 
company. The London and Glasgow Shipbuilding Company is 
making good progress with the two 2500-ton steamers for a 
Japanese company booked six weeks ago, and the vessel it is 
building on speculation. The Fairfield Company, after having 
launched the large German Lloyd steamer, has still on the 
stocks a steamer of 1800 tons for the China trade, a paddle pas- 
senger steamer of 1000 tons for Channel service between New- 
haven and Dieppe, and the two steel wood-sheathed cruisers 
ordered by the Admiralty some time ago, the keels of which are 
being laid. Messrs. A. Stepken and Son, Linthouse, have 
launched within three months four vessels aggregating 11,690 
tons, which reduces the work on hand to three vessels of 6500 tons. 
Messrs. Inglis, of Pointhouse, have three vessels on the stocks 
aggregating about 8500 tons, and Messrs. Henderson, of Meadow- 
side, have a 3000-ton steel steamer for the Allan Line, similar to 
one just launched for the same company. This vessel, and one 
for which they have just received the order, makes the work on 
hand by this firm amount to 4400 tons. 


LEVIATHANS OF THE DEEP. 


DurrNc recent years the tendency to invest in large steam- 
ships has been more than once commented on; and ina Blue- 
Book we have some interesting figures as to the places where 
these large steamships are owned in the United Kingdom. If 
we take the steamships above 2500 tons, we shall find that they 
are chiefly owned at a few ports. Barrow-in-Furness—taking 
the alphabetical order—has 5 steamers between 2500 tons and 
8000 tons, and 2 above 3000 tons; the old port of Bristol has 
not one of over 2000 tons, nor has Cardiff. Hull even has only 
1 above 2500 tons; but Liverpool has 43 between 2500 and 
3000, and 13 above the latter tonnage. London has 13 steamers 
between the two tonnages named, and 3 abvve 3000 tons. 
Southampton has one of 2755 tons, and 1 of 3003 tons. Thus 
in England there are owned 63 steamers between 2500 
tons and 3000 tons, the aggregate tonnage being 173,137 
tons, whilst there are 24 above the limit last named, 
the aggregate being 90,828 tons. In Scotland, Glasgow owns 
17 vessels between the limits stated, and 8 above 3000 tons ; 
Greenock has 10 between 2500 and 3000 tons; and Port 
Glasgow has 1 above 3000 tons—the total for Scotland being 27 
between the limits, with a tonnage of 71,605, and 8 above the 
highest of those limits, with a tonnage of 25,747. In Ireland 
Belfast and Dublin are the only ports which near the lower 
limits, and they do not pass them. For the United Kingdom as 
a whole, then, we find that 90 steamers of 244,742 tons are 
owned, as well as 32 of an aggregate of 116,575 tons. There are 
also 12 sailing vessels of the size given, but of these we have 
taken no account. It will be seen that the monsters of the deep 
are owned at a few ports only, and that though their number is 
increasing, and though the tonnage is large in the aggregate, 
there is not as yet any very great proportion of the 6630 
steamers registered as owned in the United Kingdom included. 
But the number is growing, and it is one which is likely to 
be enlarged more rapidly in the future, for it is found that 
there is the greater profit in the large vessel even for cargo- 
carrying purposes; for the expenses of working do not increase 
concurrently with the enlargement of the size of the vessel, It 
would be found, if a census could be taken of the steamships of 
the world of the magnitude named, that by far the larger pro- 
portion is owned by us, though in the last few years Germany 
and France have increased their holding. It will be well in 
future numbers of the Blue-Books on Shipping and Navigation if 


we could have the details as to other and rival shipowning 
countries, 


RESTRICTION IN THE COAL TRADE, 


: Ix a short time representatives of the coal miners will meet 
in Scotland to consider the desirability of restricting the output 
of coal. Last winter, looal attempts in this direction were made 
in Scotland, but this was due to exceptional circumstances, 
especially to the fact that much of the coal was needed for blast 
furnaces which could not be well interfered with for any length 
of time. But this would not affect the whole coal trade of the 
kingdom, and it may well be believed that the large number of 
miners working under sliding scale regulations, and unable to 
Join in any such attempt, will of necessity lessen the possibility 
of any large measure of success arising from it, There are some 





facts officially vouched for, which are worth quoting in this con- 
nection, and these establish the statement that low prices enlarge 
the average output of the individual miner. In 1874, the 
average output of each person engaged in the coal trade in the 
United Kingdom was 235 tons, but it increased year by year as 
the coal trade became more and more depressed. In 1877 it 
had risen to 278 tons, and by 1880 it had shot up to 303 tons, 
but there was a year or two after that, in which prices of coal 
were raised owing to the demand for iron for America, and in 
those years it isa singular fact that the output of coal per man 
did not show that increase which had been known in the years 
when prices and wages were falling. In some parts of the coal 
field the decrease did not set in so early. Thus, in the York- 
shire district, in 1880, the output was below that of the kingdom 
generally—it was 296 tons per person, and it rose until the year 
1883, when it had reached 317 tons, but the fall set in, and in 
the two following years the average production per person 
employed was brought down to 298 tons, but there is now 
recovery. It is found universally, almost, that low prices and 
low wages cause the average yield in a given time to be increased, 
and that as the wages rise with the prices the average yield 
falls off. This has a most important bearing on the question of 
restriction in the coal trade, for we may now be said 
to be almost at the lowest range of prices, and of course 
wages have followed. It is certain that if there be restric- 
tion of the time worked, then in that time the’ miners will work 
more coal. If, for instance, the plan suggested by the miners of 
Scotland be followed, and fewer days be worked, then in these 
days the yield of the men will be naturally more, and so there 
will be to the extent of the operation of that law which 
seems universal, a defeat of the intention of those who urge 
restriction. This is the fact which the leaders of the men 
cannot overcome—for the inherent tendency te make a given 
sum will urge the miners to make the most of their time, and 
thus defeat the design which the leaders have in view, that of 
lessening the total yield of the mines. It remains to be seen 
how far the miners of the kingdom will join in the proposal, 
but it cannot be concealed that there is the probability of at 
least a considerable amount of annoyance to the coalowners being 
caused, for the proposal comes forward at a time when the home 
consumption of coal, for the purposes of gas making, for house 
consumption, and other methods of use here, will be approaching 
the height. It will not affect the foreign trade much, but it 
will—to the extent that it may influence prices—punish the 
home consumers, without, as far as can be judged, being likely 
to yield much good to the miners as a body. 


AWARDS AT EXHIBITIONS. 


WHILE the policy of withholding awards at exhibitions seems 
to be amply justified in the great success which has attended the 
Manchester Exhibition, and in the fact that the same principle 
is to be followed as connected with the Glasgow Exhibition of 
next year, it is not a little curious to learn that a committee of 
dissatisfied exhibitors at the Edinburgh Exhibition of last year 
are persisting, even at this late date, in demanding genuine 
medals from the Executive Council in place of some other 
equivalent which had been tendered. So anxious are they, 
indeed, for the conventional badge of appraisement, they have 
just compromised their original demand, and now make the 
curious suggestion that the Executive Council should agree to 
cut dies, and give the exhibitors an opportunity to provide them- 
selves with medals at their own expense at the net cost price ! 
What an article to conjure with must an exhibition gold medal 
be, when men are found, twelve months after the occasion of its 
award, striving to procure it by means which certainly appear 
to an outsider undignified and childish, A medal may 
perhaps have some talismanic effect in recommending certain 
kinds of wares patronised by the general public; but surely 
it cannot be of such signal service in cases of large and 
costly items of manufacture, the purchase of which is a matter 
involving close and serious consideration, and such as no 
exhibition award can materially influence. Articles such as we 
refer to are the thousand-and-one kinds of machinery which 
generally constitute the department of greatest interest and 
value in international displays, of which that at Manchester is 
aninstance. Experience at recent exhibitions has indeed tended 
to altogether discredit the systems of adjudication and award 
obtaining at exhibitions, and for one firm now disposed to attach 
importance to exhibition medals there are dozens, if not 
hundreds, who depreciate them. This is largely borne out by 
the experience of the Glasgow Exhibition Council, members of 
which, in recently laying the claims of the forthcoming exhi- 
bition before the Council and leading citizens of Birmingham, 
Sheffield, and other large maaufacturing towns, found that the 
avowed intention of the Council to give no awards to exhibitors 
was uniformly and heartily applauded. What has proved true 
of the Manchester display will doubtless hold govd in that of 
Glasgow, viz., that the reward of public though unofficial 
appraisement is in itself sufficient to stimulate competition for, 
and rivalry in excellence of, exhibits. The forthcoming exhibi- 
tion will suffer neither in comprehensiveness nor excellence 
through the no-award principle, and dissatisfaction and agitation 
respecting medals shall be unknown at any time during the 
course of the exhibition, far less twelve months after it has been 
closed. 


HARBOUR IMPROVEMENTS AT MELBOURNE, AUSTRALIA, 


ON a former occasion we gave details as to the proposals under 
consideration for improving the approaches from the sea to 
the city of Melbourne. By recent advices we learn that one of 
the most important features of these proposals—the straighten- 
ing of the curves in the river known as the “ Fishermen’s Bend” 
—has just been completed, and a very much needed improve- 
ment has thereby been secured. So much of the full design 
having been carried out, we may naturally expect that the 
citizens of Melbourne will be anxious that the fuller measures 
of relief they deem to be necessary for their trade shall be 
shortly undertaken. We learn, however, that public opinion in 
the great Austral city is much divided respecting this matter. 
To judge from the statements of the local press, there are those 
of its citizens who hold that the whole design, of which a first 
instalment has now been completed, is unnecessary in an econo- 
mical sense, that is to say, that equal advantage might have been 
gained by alternative and much cheaper measures; but into 
this question it would be impossible for us to enter. Those 
responsible for the works adopted the design for them on the 
recommendation of high engineering authority, and it would 
be waste of time therefore to discuss the views in opposition to 
its dictum put forward by non-professional disputants. But all 
parties in Melbourne seem to be united in opinion as to the 
desirability of establishing docks in the immediate neighbour- 
hood of the city itself; yet although there is unanimity of 
view on the main point, there is great divergence of feeling as 
to the method on which these docks should be constructed, and 
it seems not unlikely—to judge from the tone of the arguments 
publicly put forth—that the dispute may cause great delay in 





the realisation of what is, as we have said, a want unanimously 
recognised, large section of the population of Melbourne, 
enticed by the apparent economy in first cost, desires to see the 
docks required constructed entirely of timber. Now we fully 
acknowledge the very fine and lasting qualities of many of the 
Australian woods, especially that known as Jarrah, with which, 
we believe, the advocates of the use of timber propose to build 
the quays. But while granting a comparatively long life to 
Jarrah, we know from reports recently published that even that 
wood has not been found to-have remained sound in sea-water 
for any longer period than thirty years. We doubt if a longer+ 
term of safe life could be assigned to it. The question the: ~ 
Melbourne people are divided upon is therefore whether the 
economy in first cost of using timber will compensate for the 
re-construction certain to be necessary at the end of such a 
term?! We cannot ourselves pretend to reply to such a question; 
but having in view the peculiar strains and wear to which quay 
walls are subjected, we should greatly doubt the wisdom of 
using any material in their construction which did not promise 
the fullest and most permanent durability under every possible 
condition; and we think timber hardly suitable for quay walling 
against which there will be a pressure of some thirty feet depth 
of water, to say nothing of other objections. 


GERMAN IMITATION OF TRADE MARKS. 


Tue German commercial journal Eaport, the organ of the 
Berlin central committee for the increase of German trade 
abroad, discusses in a recent issue the charges made against 
German manufacturers by commercial journals of falsifying 
foreign trade marks. The writer repudiates the charges made, 
stating that in all cases they are without facts and names, both 
of which he demands, so that the charges may be answered and 
examined. Until the required facts are produced, foreign critics 
of German industry are begged to be a little more modest. He 
contends that assuming that they are imitations, and under 
foreign marks, they must be better than the foreign wares under 
the same marks. The editor of the journal in a note observes 
that he has traced the source of these violent assaults on 
German trade to Paris, and principally to the Patriotic League 
there, which is now engaged in stirring up commercial animosity 
against Germany. Probably the editor of the Export had not 
at the time seen a report of the United States Consul at San 
Salvador on the subject of spurious American goods in Salvador. 
That report, dated 13th April, 1887, gives the necessary facts, 
and effectually disposes of the Ezport’s contentions. ‘“ Products 
of American industry, skill, and toil, are supplanted in Salvador, 
and I suppose everywhere in Central America, by base imita- 
tions. Iron machetes are substituted for those of steel as 
manufactured in Connecticut and New York. The trade marks 
of American artisans are imprinted or stamped on the worthless 
German implements. American calicos, muslins, osnabergs, 
and sheetings, are driven out of Central American markets by 
goods bearing the brands and trade marks of the best American 
mills. These worthless German goods, made of Egyptian and 
East Indian, cheap, short staple cotton, are utterly valueless. 
Perhaps the poorest beverage I ever imbibed was German claret, 
sold here and bearing the trade mark of the best wine grower 
of California. Beautiful bottles bearing on their exteriors 
pretty labels of the great beer distilleries of Milwaukie, Phila- 
delphia, and Saint Louis, are full of foul decoctions brewed in 
Germany. Perhaps the deadliest of all these beverages is the 
Kentucky whiskey, so labelled, but distilled in Germany These 
illiterate untravelled natives demand the cheapest goods—cast 
iron sewing machines, German acid beverages, and wares, and 
are supplied with them by Germany. May not the co-operation 
of the American producers send hither an agent selling nothing 
but American products? Would not such a wholesale agency, 
educating the people, speedily expel fraudulent and worthless 
goods from Salvador ?” . 


PUMPING ENGINES AT WORK IN STAFFORDSHIRE. 


Tue work of draining the mines of South Staffordshire so as 
to allow of the continued drawing of the coal, and of unwater- 
ing underground areas now drowned out, with the object of 
rendering them again available for coal getting, continues to be 
vigorously prosecuted under Parliamentary powers obtained by 
the body known as the South Staffurdshire Mines Drainage 
Commissioners. From information presented by the engineers 
at the annual meeting of the constitution this week, it appears 
that the object which the Commissioners have of late been 
setting themselves to accomplish, namely, the concentration of 
the water at fewer pumping stations, and a consequent reduc- 
tion and economy in the engine power employed, is steadily 
being attained. The Commissioners’ engines proper have now 
been reduced in the Tipton district—which is by far the most 
important section—to seven; and the water in the Bilston 
portion of that area has been lowered 76ft. in one locality, that 
of the Stow Heath engine, and about 25ft. in the other portion. 
At no part of the ground is the water now nearer the surface 
than 123ft. The greatest fall effected at any one place during 
the twelvemonth has been 27ft. Satisfactory as these figures 
are to a certain extent, they are less satisfactory than would 
have accrued but for repeated breakages of the valve boxes at 
the largest engines. These accidents have entailed delay in the 
work, and have led to a larger expenditure than had been esti- 
mated. The excessively dry summer hasnot lessened theenormous 
“come” of water, against which the engineers have had to 
battle, to anything like the extent that might have been antici- 
pated. Here is proof positive that one of the greatest diffi- 
culties which the Commissioners have to contend with is the 
constant leakage from the bed of the chief canal serving the 
Staffordshire district. Water is constantly finding its way into 
mines from this source. The tunnelling of underground levels 
to convey the water to the main pumping stations is being con- 
tinued at much first cost, but with considerable ultimate 
economy. Upon the whole, though the works of the Commis- 
sion are slow in accomplishing all that had been looked for, yet 
the pumping plant is, beyond dispute, vendering admirable 
service, 








Scoot oF Art Woop Carvine.—The School of Art Wood 
Carving at the City and Guilds Institute, Exhibition-road, South 
Kensington, has re-opened after the usual summer vacation, and 
we are requested to state that there are vacancies for the free stu- 
dentships maintained by the Institute in the day and evening 
classes of the school. Forms of application for these free student- 
ships may be obtained from the manager. To bring the benefits of 
the school more within the reach of the artisan class a remission of 
half fees for the evening class is made to artisan students connected 
with the trade. Instruction is also given by correspondence to 
amateurs unable to attend the school classes. During the past 
year the students have been engaged on various architectural and 
other important works. The public are permitted to visit the 
school and inspect the work in hand, on application to the manager 
on any week day except Saturday, between the hours of 11 a.m, 
and 4 p.m, 
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LITERATURE. 


Electricity for Public Schools and Colleges. By W. 
M.A. London; Longmans, Green, and Co. 1887 

Iy this volume the author “aims at giving a sound 
though elementary knowledge of the modern science of 
electricity,” and he is to be congratulated upon having 
accomplished his task with what-—considering the 
elementary character of the mathematics employed—must 
be considered a remarkable degree of success. e course 
is very comprehensive, ranging as it does, in considerable 
detail, over every branch of the subject, and the reasoning 
is everywhere clear and continuous, the occasions on 
which the reader is required to take for granted the 
results of higher analysis being extremely few. A con- 
spicuous feature of the book is the avoidance of the dog- 
matic tone. The uncertainty and obscurity in whic 
some portions of the science are still involved are candidly 
pointed out, and matters which are still subjects of dis- 
pute are freely introduced. Whether this method will 
recommend the work to science masters in schools re- 
mains to be seen, but it will undoubtedly increase its 
value and interest for natural science students in the 
universities, and for engineers who are reading the theory 
of their subject concurrently with a course of practical 
experiment. 

he first three chapters, on magnetism, include Hughes’ 
molecular hypothesis, a very clear description of the mag- 
netic units, and an account of an elementary series of 
experiments on the earth’s magnetic field. After a sum- 
mary of the fundamental properties of statical electricity, 
we have a chapter on the electrostatic potential re 
as “level.” The subject is here considered entirely with 
reference to the hydrostatic analogy, but under all due 
recautions. In Chapter X., on the other hand, we 
ave an account of the theory of potential in general 
as connected with energy and work. The properties of 
equipotential surfaces and of lines and tubes of force are 
well explained, as also is the Faraday-Maxwell theory of 
electric tension. Chapter VI. is devoted to the theory 
of Leyden jars and other forms of condenser, and 
Chapter VII. to induction machines, including Sir W. 
Thomson’s “ water-drop accumulator” and the replenisher 
for the quadrant electrometer—described in Chapter X.— 
and also the Holtz and Voss machines. In Chapter VIII. 
we have the methods of observing atmospheric electricity, 
the theory of the formation of thunder clouds, and the 
properties of lightning conductors. Chapter IX. includes 
the theory of specific inductive capacities with an account 
of Cavendish’s, Faraday’s, and Gordon’s experiments. 

Passing to current electricity, Chapter XI. begins at 
the beginning with Galvani’s and Volta’s experiments, 
and after a sketch of the theory of the cell, and an 
intelligible account of polarisation phenomena, passes to 
the principal modern batteries. Chapter XIL, on electro- 
lysis, includes the hypothesis of Grothiiss, Faraday’s 
laws, and a sketch of the processes of electro-plating and 
its applications. The Planté and Faure accumulators 
are also described here. We next have a very clear 
account of Ohm’s and Kirchhoffs laws, a chapter on the 
application of Wheatstone’s bridge to the comparison 
of resistances and electro-motive forces, and one 
on Joule’s law and the theory of current-energy. 
Chapter XVI. on thermo-electricity, makes the 
best of the available material, but the entire beauty 
of the theoretical deduction from Tait’s hypothesis 
as to the law of the Thomson effect is, of course, lost, 
owing to analytical limitations. This section ends with a 
chapter on the various forms of galvanometer, including 
a preliminary sketch of the magnetic action of a current. 

Chapters XVIII. and XIX. contain an excellent sum- 
mary of the modern theory of electro-magnetism, with an 
account of the “absolute” and “ practical” systems of 
units, and a table of dimensions introducing the funda- 
mental constant “v7.” The equivalence of closed circuits 
and conterminous magnetic shells is fully explained, and 
leads in the next chapter to the account of solenoids and 
electro-magnets. Chapter XX. also contains a description 
of the phenomena of diamagnetism and of electro-optics, 
and ends with an elementary sketch of Maxwell’s theory 
of light. 

Chapter XXL. is devoted to the theory of electro-mag- 
netic induction, and Chapter XXII. describes several 
practical and experimental applications, including Arago’s 
dise and Barlow’s wheel, the earth inductor and the 
Ruhmkorff coil. The properties of the secondary dis- 
charge in various media, and in high and low vacua as 
investigated by Crookes, are well sketched. 

Chapter XXIII. sketches lightly the theory of dynamos 
and magnetos—from which latter term Mr. Larden 
excludes machines with a separately excited electro-mag- 
netic field—with an allusion to the “lead ” controversy. 
Chapter XXIV. considers dynamos as motors, and 
Chapter XXV. describes the applications of electricity 
to telegraphy, telephony, and illumination. 

There is a collection of questions on each chapter, with 
answers, and a good index. A useful list is also given of 
original treatises and papers that have appeared in 
Nature, for further reference. The di throughout 
the book are clear, and the printing is in general very 
good. In the copy before us, however, pages 279 and 379 
have been interchanged, with embarrassing effect. 





ARDEN, 


Theory and Practice of Electro-Deposition ; including every 
known Mode of Depositing Metals, Preparing Metals for Immer- 
sion, taking Moulds, and rendering them Conducting. By 
Dr. G. Gorz, F.R.S. London: Charles and Co. 1887. 

Tuis is a new edition of a little book so well known that 

it would be unnecessary to do more than announce it but 

for the fact that it contains a good deal of additional 
matter, and more especially that which, through recent 
developments in the dynamo-electric machines, and there- 
by the production of enormous currents, had become 
necessary to bring the book up to theory and practice of 
ty In this respect it is essentially the book of why 
and how, and its concise, precise, and exceedingly clear 
and definite style make it a handbook for constant use by 





those interested in its subjects. It deals with the theoreti- 
cal principles in a practical manner, and then with the 
practice of electro-deposition. It is provided with a good 
index and table of contents. 
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THE LATE MR. O. E. WOODHOUSE. 


Wir great regret many of our readers will have heard of 
the death of the senior partner in the firm of Woodhouse and 
Rawson. Otway Edward Woodhouse was born in London on 
the 21st October, 1855, was educated at Marlborough College 
from 1867 to 1872, and was afterwards at King’s College, 
London. He then passed three years as pupil with Messrs. 
Hunter and English, engineers, of Bow, during which time he 
chiefly applied himself to practical engineering education 
in their fitting shop. In August, 1877, he entered the service 
of the Great Eastern Railway Company—engineers’ depart- 
ment—and on Mr. W. Adams, the locomotive superintendent of 
that railway, changing to the London and South-Western 
Railway Company, Mr. Woodhouse changed with him, and con- 
tinued in the service of that company until the beginning of 
1881. In July, 1880, Mr. Woodhouse, in the company of Mr. 
J. C. Peache, the assistant to the London and North-Western 
Railway Company’s locomotive department at Crewe, went to 
America, and spent six months making a tour of inspection of 
the engineering and general scientific works both in the United 
States and Canada, returning to England at Christmas, 1880. 
In 1881 Mr. Woodhouse went into partnership with Mr. F. L. 
Rawson, under the title of Woodhouse and Rawson. His 
firm is now well known in the electrical world, a result 
largely due to the extremely energetic and able manner 
in which the business was pushed at its commence- 
ment. The decease of Mr. Woodhouse is primarily due 
to overwork, and we fear that the extremely long hours he 
devoted to the development of the business of his firm must have 
had a serious effect upon his health, he being too often found in 
his office late into the night. At the commencement of 1885, 
just before the well-known action of the Edison Swan Company 
against Woodhouse and Rawson, Mr. Woodhouse, on account of 
his health, left England for Cannes, from whence he returned to 
England rather worse, owing to a fever he had caught whilst 
there. Although he gradually gained strength he never returned 
to business, and his sudden death on the 21st instant at Brighton 
was not altogether urexpected. His funeral on the 26th 
instant at Kensal Green Cemetery was largely attended by 
personal friends and employés of the firm, showing the great 
estimation in which he was held by all who came into communi- 
cation with him. Before he died, Mr. Woodhouse saw his 
business successfully transferred to a limited company. Mr. 
Woodhouse, besides being an able engineer, was well-known in 
athletic circles. Until his work took up too much of his time, 
he played regularly in the lawn tennis championship matches at 
Wimbledon, being second in the all-comers, and winning the 
silver prize in 1880. In this year also he won the lawn tennis 
champion cup of America. In addition, he had the distinction 
of being the only lawn tennis player who has ever beaten W. 
Renshaw for the championship, 











DEATH OF MR. CHARLES MOSELEY. 





THE Manchester papers announce the death, on Saturday last, 
of Mr. Charles Moseley, of Manchester. He had for some time 
suffered from occasional acute indisposition, and after death 
it was found that an ulcer had perforated the stomach. The 
Manchester Guardian says :— 

“Manchester has given birth to few more remarkable men 
than the gentleman whose untimely death we have to-day to 
record, The firm of D. Moseley and Sons has now almost a 
world-wide reputation as of oneof the largest India-rubber manu- 
facturers in the world. It employs nearly a thousand hands, 
and has fostered an industry which is all the more remarkable 
as being entirely unassociated with the staple trade of the 
district. Besides the ordinary kinds of rubber goods, the works 
turn out large quantities of engineering and electrical rubber 
articles. Originally established by Mr. David Moseley, the 
business was still in its infancy when his sons Joseph 
and Charles were introduced into it. While both were 
still young men the death of their father left them with 
the responsibilities of the growing business, and by an 
arrangement agreeable to both, Mr. Charles Moseley devoted 
himself almost exclusively to the general management ot 
the works, leaving his elder brother to represent the 











firm on ’Change and elsewhere. As a consequence of thi 
Mr. Charles Moseley was for many ween Mille known 4 
the general public, and it was not until some eight or nine 
years ago that his interest in the telephone induced him to 
step forward into public life. He at one time contemplated 
establishing a private telephonic exchange in this city, but after 
theamalgamation of the Edison and Bell companies he was induced 
to accept overtures from the | hire and Cheshire Co ny 
which resulted in his appointment as their chairman. Thedevelop- 
ment of the policy of the company owes much in its initiation 
to the foresight of its chairman. In nothing was his energy 
more displayed than in a contest with the Post-office, who 
strove under the Telegraphs Act to prevent the establishment of 
telephonic communication between adjoining towns, Mr. Mose- 
ley put himself in correspondence with the various Parliamentary 
representatives of this district, and so convincing were his 
arguments, that from time to time questions were asked in the 
House which Mr, Fawcett had great difficulty in answering. 
Subsequently Mr. Moseley had frequent interviews with the 
Postmaster-General, and it is not too much to say that he suc- 
ceeded in converting him almost entirely to his own views. As 
a result the present “trunk-line” system has been developed, 
by which it is possible for most of the Lancashire towns to 
hold telephonic communication with each other. During the 

riod that this matter was before Parliament Mr. Moseley not 
infrequently left Manchester after a day’s labour at his works, 
was in the lobby of the House of Commons interviewing members 
towards midnight, returning to Manchester an hour or two later 
for the duties of the following day. Such extraordinary energy 
could not but attract the attention of all who were cognisant of 
it, and from that time Mr. Charles Moseley had been one of the 
most noticeable persons connected with Manchester life. When 
the Edison Electric Light Company was formed his interest in 
electricity induced him to take a leading position, and as a 
director he has never ceased to attend assiduously to its welfare, 
When the fortunes of the Ship Canal seemed at their lowest he 
was one of those who consented to form a consultative committee 
to consider and report upon the merits of the scheme. By this 
time Mr. Moseley’s name had become a synonym for sound 
judgment and clear commercial insight, and when he and 
several other gentlemen reported in favour of the scheme the 
faith of the public in the venture was practically established, 
Mr. Moseley was called upon to take a leading part in arranging 
for the Jubilee Exhibition. The lavish expenditure on lighting 
and music would hardly have been ventured on but for the con- 
fidence the Committee felt in the good sense, admirable judg- 
ment, and exceptional experience of Mr. Moseley. 

“A hard worker himself, he had no sympathy with idleness in 
any form. But struggling worth or undeserved misfortune never 
appealed to him in vain. Hardly a day passed in which he was 
not asked to assist in the development of some new invention or 
to forward some fresh scheme of commercial enterprise. 
Many of these were, of course, chimerical in their nature. 
Mr. Moseley’s clear judgment and searching questions, 
however, soon disclosed the real features of any proposal made 
to him, and a very short interval usually sufficed to show a 
sanguine ‘interviewer’ that Mr. Moseley was a difficult person 
to convince except upon absolute evidence. Mr. Moseley was in 
his forty-eighth year.” 











HALL’S PATENT CAST STEEL ANCHOR. 


THE accompanying engraving illustrates a new stockless 
anchor, patented by Mr. Hall, of the firm of Jessop and Co., of 
Sheffield. The engravings give a perspective view and a section, 
so that description in detail is unnecessary. It will be seen that 
the shank is so secured to the head that even if the central pin 





SECTIONAL VIEW 


were broken or fell out, the anchor would, for all holding pur- 
poses, be as good as ever. This appears to be an extremely 
simple and satisfactory anchor in all respects. It supplies 
another instance of the ready way in which steel castings lend 
themselves to the wishes of engineers. 








Tue Harsour oF MonTreAL.—A plan has been proposed by 
Mr. F. J. Gilman for building an embankment nearly a mile lonz, 
from the abutment of Victoria Bridge down to Bonsecour Market ; 
this bank to be about 300ft. wide, and considerably higher than 
the highest flood ever known. By means of a division embank- 
ment, an upper harbour will be thus enclosed 4000ft. long, 2000ft. 
wide, and Br. deep, opening into Lachine, and also a lower 
harbour opening into the river, which will be about 1900ft. by 
3000ft. It is claimed that no damage will be caused to the water- 
way, but that by stopping the collection of ice and snow on the 
shallow area covered, there would be an equally free @ to all 
floods, Room will be afforded on the embankment for two lines cf 
railroad forming junctions with the Grand Trunk and Canadian 
Pacific lines. The cost is estimated at 2,500,000 dole, 
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THE CITY OF LONDON AND SOUTHWARK SUBWAY. 


MR. J, H. GREATHEAD, M, INST. C.E., WESTMINSTER ENGINEER. 
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Figs. | and 4.—SECTION OF RIVER THAMES AND TUNNEL, AND PROPOSED TUNNELLING APPARATUS. 


THE CITY OF LONDON AND 
SUBWAY.! 


Ox the south side of the Thames are some of the most densely 
populated districts of the metropolis, and beyond these are others 
of the most rapidly growing. The only direct communication with 
the City existing is that afforded by omnibuses traversing crowded 
thoroughfares, including London Bridge. The tramways from the 
southern, south-eastern, and south-western districts terminate 
about three-quarters of a mile short of the City, because they have 
not been and could not be permitted to enter upon the over- 
crowded roads northwards of Great Dover-street—see map, page 298. 
For the purpose of giving better access to and from the City, the 
Subway Company was incorporated by Act of Parliament in 1884, 
and empowered to construct a double line of subway from King 
William-street to the ‘‘Elephant and Castle,” Newington, and b 
an Act of the present session the company has been invested wit! 
power to extend the line to the Clapham-road at Stockwell, as also 
shown on the map. The subway will then be rather more than 
three miles in length. The ‘‘up” and the ‘“ down” lines will be 
carried in separate tunnels placed at such a depth under the sur- 
face of the s as to avoid all interference with sewers and 
other underground structures. An inspection of the map will show 
that, except where the line is under the river and an adjoining 
wharf, it will pass throughout its whole length under the streets, 
thus enabling it to accommodate the great stream of passenger 
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Fig. 6-SECTION OF TUNNEL END AND SHIELD. 


traffic between the City and the Borough, Newington, Kennington, 
Stockwell, &c., now passing over London Bridge, without appreci- 
able deviation from the present course of the traffic. 

There will be stations at the Monument, King William-street ; 
Great Dover-street; the ‘“ Elephant and Castle ;’ New-street, 
Kennington; the Oval; and Stockwell; and, if satisfactory 
arrangements can be made with the railway company, near the 
Brighton Railway Company’s terminus on the south side of the 
Thames, At each station powerful hydraulic lifsare to be provided 
in addition to stairways for the purpose of giving easy and s y 
access between the street and the platform levels, and in order to 
avoid double establishment on opposite sides of the road, at each 
station, the ‘“‘up” and “down” tunnels will there be placed at 
different levels, so that passengers may pass readily from the lifts 
or stairs on one side of the road to either platform. The steepest 
gradient against the load will be about 1 in 30, but the line through- 
out the greater part of its length will be practically level. 

Steam locomotives are not to be used upon the line. The Act 
specifies that the ‘‘ traffic shall be worked by means of carriages 
propelled upon the system of the Patent Cable Tramways Corpora- 
tion, Limited, or by such means, other than steam locomotives, as 
the Board of Trade may from time to time approve.” The endless 
cable system of traction has for some years been in successful use 
in a number of cities in America and elsewhere in connection with 
Street tramways, and it is now being laid down in Edinburgh and 
in Birmingham—where it will shortly be at work—having been 
first introduced in this country on a small scale at Highgate. In 
this connection the system is hampered by the presence of the 
general street traffic, and by the necessity of burying the cables in 
small tubes beneath the surface ca ing the traffic, the attachment 
of the carriages to the buried cable ha’ to be made through a 
continuous narrow slot in the street. [In the subway the cable 
system will have a fairer field. 


described that it will suffice now to state that the endless cable 
wg | from the hauling engine to the termini of the line upon one 
ine of pulleys, and returning to the engine upon another line 
of pulleys, is kept in continuous motion throughout the period 
of working from the start in the morning to the stop at night. 
Along the course of the line the carriages are, by attaching them- 
selves to or detaching themselves from this moving cable, con- 
tinually starting, running, and stopping as their own or the general 
street traffic requires. By using one line of cable, they run ‘‘ up,” 
by using the other they run ‘‘down.” Steep gradients have no 
terrors for them, and they pass up a hillside of 1 in 44 at the same 
speed as they run upon the level. All moving independently, they 
are yet actuated from one station. This power of ind dent 


= and return water pipes will be placed throughout the 
ength of the subway for the working of all the lifts, and any other 
small power machines in the subway. nim 
The carriages are to be of the longitudinal type, with platforms 
and entrances at the end, similar to Pullman and ordinary tramwa, 
cars. They will be — commodious, giving greater height an 
width than the second and third-class carriages in use on the 
Metropolitan Rraiiway—see Fig. 5—and to each passenger about 
80 cubic feet of capacity as pared with the 20 required by 
the Board of Trade regulation for railways. The stations are to be 
lighted by electricity, with gas in reserve. In connection with the 
rmanent way no ballast will be used, and the absence of heavy 








motion is secured by the use of what is termed a “ gripper ”— 
simply a pair of jaws actuated from the carriage by levers or 
screws so placed and adjusted as to close upon the moving cable 
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tives will enable a smooth line to be maintained at com- 
paratively small expense. 

Having given this short description of the nature of the subway 

communication, the author will now proceed to give some details of 















when it is desired to start and to release the cable when it is desired 
to stop. One t advantage of this mode of working in the 
subway is that light trains can be economically run at short inter- 
vals, in place of the usual heavy locomotive trains at longer inter- 
vals, and thus delay and lation of 7 vers at the stations 
will be avoided. As the average speed will be about the same as on 
the Underground Railway—ten miles per hour—it follows that, the 
initial delay being less, the service will be more rapid, especially 
for short-distance traffic. It is intended in the first instance to run 
every two minutes trains capable of seating 100 passengers. Steam 
locomotives being excluded, the question of ventilation becomes a 
very simple one, and the traffic in each tunnel being always in one 
direction, a continuous current of air will be established in the same 
direction, which current can readily be dealt with by a small 
expenditure of mechanical power if necessary. It is expected, how- 
ever, that the variations of pressure, due to the moverent of the 
trains on approaching and leaving the stations, will accomplish all 
that will be required. 

The whole of the power for the traction and the lifts will be 
concentrated at one point, about the middle of the line, viz., at the 








The cable system of working tramways has been so frequéntly 
1 Paper read before Section G British Association. i 
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“Elephantand Castle.” There will be two endless cables, one passing 
to and from the City, the other to and from Stockwell. Hydraulic 








Figs. 2, 3, & 6—SECTIONS OF TUNNEL CYLINDERS, GROUTING APPARATUS, AND CARRIAGES. 


the mode of construction of the works, and the appliances devised 
for driving through water- ing strata should such be met with. 
The two tunnels for the ‘‘up” and ‘‘down” lines are absolutely 
separate and distinct between the termini, and are therefore capable 
of being carried in any desired position relatively to cach other. 
Commencing side by side in the City, the “ down” line falls more 
rapidly than the “‘up,” in order that when Swan-lane is reached 
the former may be immediately under the latter, because, except 
in this position, they could not be constructed without encroaching 
upon private property or rights. In this position they pass nnder 
the northern foreshore of the river Thames, but before the southern 
shore is reached they are again side by side— as required by a 
clause in the Act—and at each intermediate station as already 
described they are at different levels. The diagram—Fig. 1—shows 
the tunnels as they have been constructed under the river. Each 
of the tunnels is 10ft. in diameter, and is formed of rings of cast 
iron segments bolted together through internal flanges, as shown in 
Fig. 2. The rings are lft. 7in. long. All the flanges are 3}in. 
deep, and ljin. thick. In the longitudinal joints thin strips of pine 
are inserted between the flat surfaces of the iron, and subsequently 
pointed with cement. The circular joints are made by tarred rope 
and cement, 
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The Act for the first section of the subway was, as already 
stated, passed in 1884, but it was not until May, 1886, that the 
company, under the chairmanship of Mr. C. G. Mott, was ina 
position to go on with the work. The first operation was to erect 
staging in the river at Old Swan Pier for the purpose of sinking a 
temporary shaft and constructing the river tunnels. An iron-lined 
shaft 13ft. in diameter was then sunk into the bed of the river 
through sand and gravel into the London clay. From this shaft 
was driven the first tunnel, commenced in November last year, 
and now extending under the river, Hibernia Wharf, and the 
Borough-road for a length of 1600ft. The second or lower tunnel 
was commenced at a later date, and is being driven simultaneously 
with and at the same rate as the first. Both the tunnels have also 
been driven northwards for some distance into the City, four faces 
being thus worked from one shaft. The second tunnel was driven 
immediately under and within 4ft. 6in. of the upper tunnel. 
Work is also progressing at Great Dover-street. It will be 
observed that the first or upper tunnel has a dip under the river 
and that the second or lower tunnel rises continuously from the 
shaft. A cross-heading joining the two tunnels at the lowest point 
of the first provides for draining that tunnel to the sump at the 
temporary t, whence the small accumulation of water will be 
discharged automatically by an injector hydrant, deriving its 
supply. of high-pressure water from the hydraulic main already 
referred to. 


The mode of constructing the iron tunnels is very simple, and 
can be described in a few words. A steel cylinder, overlapping— 
like the cap of a telescope—the forward end of the iron tunnel, is 
provided near its front end with a strong diaphragm, Fig. 6, having 
an opening or door in it. 
Beyond this face project ad- 
justable steel cutters, and 
behind it are ranged, round 
the circumference inside, six 
hydraulic presses, so fixed as 
to abut against the last ring 
of the completed tunnel. As 
the material is excavated from 
before the cap or shield by 
the miners and action of the 
cutters, and thrown back 
through the opening in the 
face, the shield is forced for- 
ward by the hydraulic presses, 
The shield thus clears out an 
exact circle somewhat larger 
than the outside diameter of 
the iron lining of the tunnel. 
The small annular space thus 
left is filled with grout com- 
posed of blue lias lime by 
means of an apparatus to be 
presently described. When 
the shield has been forced 
forward sufficiently far, a 
fresh ring of iron lining is built 
up inside and under cover of 
the overlapping steel cylinder. 
Six of these rings can be 
erected daily, representing a 
rate of progress of 9ft. 6in. at 
each face. 

The apparatus for grouting 
is shown in section upon the 
wall. The lime is mixed with 
water in the cylindrical vessel 
Fig. 3, the lid is closed, and 
compressed air at a pressure 
of about 30 Ib. per square 
inch, from a compressor at 
the shaft, is admitted throu sh 
the upper valve, when, the 
lower valve being opened, the 
contents of the vessel are dis- 
charged through a_ short 
length of hose-pipe, a branch 
and a nozzle, into the annular 
space left outside the iron 
lining by the advance of the 
shield, holes being provided 
in each segment of the lining 
for the purpose. The grout 
is first of all forced through 
the lower holes in the seg- 
ments until it appears at the 
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holes above; the lower holes | N 

are then plugged, and the Lannsnows) RE ORT: 
grout is forced into the next &% b 
holes above, and so on until “2 > = 
the grout comes out at the a 
topmost hole, in which the % SWAN 


nozzle is then inserted, and the 

grout forced in by the full pres- 

sure of air until the space is ‘ 
completely filled. Thusthe iron lining is surrounded by a coating 
of lime or cement. The paddles upon the spindle, actuated by a 
handle, are kept continuously at work to mix the grout, and to 
prevent its setting in the ‘‘ grouting pan.” A somewhat similar 
mode of construction was employed in 1868-9 in executing the 
little tunnel under the Thames at the Tower, originated by the late 
Mr. Peter Barlow, and carried into execution by the author. 
There, however, hydraulic and pneumatic power were not em- 
ployed, and the area of the tunnel was considerably less than half 
the area of each of the present tunnels. In the interval between 
that work and this, several not very successful attempts have been 
made in America to construct brick-lined tunnels with shields of 
similar construction to the one used at the Tower. When it is 
considered that an inch thickness of cast iron will offer a resistance 
to crushing as great as several feet in thickness of well-set brick- 
work, and indeed in cases of smali tunnels, greater than any thick- 
ness of brickwork, and, that at the same time it can be made per- 
fectly water-tight, it is surprising that no use has been made of 
iron as a lining for subaqueous tunnels, and for tunnels where 
great strength is required, or when it wasimportant to construct 
the work rapidly, without interference with street surfaces, or 
danger of settlement, and with a minimum of subsoil disturbance. 
In cases where tunnelling has to be done through soft or loose 
material full of water, in place of the single opening in the shield 
as already described, the arrangement shown in longitudical sec- 
tion—Fig. No. 4—can be employed. The shield remains much the 
same, but the material is removed from its path by other means, 
viz., by a current of water aided by disintegrating protruding tools 
actuated from the inside of the shield. 

Referring to Fig. 4. The cylinder B of the shield slides over the 
completed part of the tunnel C. Through the front of the shield 
A protruding tool of the form shown, or a revolving crosshead, or 
both, pass through stuffing-boxes and assist in loosening the mate- 
rial in front, while water forced by the rotary pump G through 
the nozzles D scours out the débris, and carries it into the depositing 
tank F. The débris settles in the tank, and the water is used over 
again. The circuit of the water being closed, the pump has no more 
work to do than overcome the friction of the pipes and give the re- 
quired velocity to the current. To empty the depositing tank, the 
valves E E are closed, and tubs KK filled with water are brought 
under the outlets F F, so that the projecting lip of each outlet 
becomes immersed in the water. Upon opening the valve the 
débris from the tank falls into the tubs, while water from the tubs 
ascends into the tank to take its place. The pocket or chamber L 
is provided for the purpose of dealing with boulders or larger 










pieces of débris than would pass through the pipes, and the face of 
the shield is put together in such a way that any portion of it can 
be taken down from the inside under air pressure when desired. 
In some cases the face may be divided into cells or compartments 
provided with tightly-closing doors, one or more of which could be 
opened at a time for working on the material in front or clearing it 
of larger impediments, such as boulders, air being in such cases 
forced into the material in front of the shield so 2s to displace the 
water therefrom. 

Sir John Fowler is the consulting engineer, and the main con- 
tract for the construction of the subway between the City and 
Newington is being carried out by Mr. E, Gabbutt, of Liverpool. 

The total cost of the line from beginning to end, including land, 
| buildings, stations, and equipment will not, it is estimated, exceed 
| £200,000 per mile—a small fraction of the cost of the underground 
| railways in London. 











PRIVATE BILL WORK IN THE PAST SESSION. 


Or 222 Private Bills introduced during the past session, no 
fewer than 164 received the Royal Assent. This is a very fair 


proportion, and the prolongation of the session—which was so | 

annoying to members—yielded at least valuable results in this 

direction. Very few of these measures were withdrawn after 
| reaching the second reading stage; but, on the other hand, 
twenty-five Bills got no further than the House of Lords, where 
they were introduced. 
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THE CITY OF LONDON AND SOUTHWARK SUBWAY. 


The following are among the Bills eventually passed into 
law:—Accrington Corporation Steam Tramways; Ayr and 
Wigtonshire Railway; Banbury and Cheltenham Direct Rail- 
way; Barnet District Gas and Water; Barry Dock and Rail- 
ways; Basingstoke Gas; Belfast Corporation (Lagan Bridge) ; 
Belfast Main Drainage; Bexley Heath Railway; Bishops 
Castle and Montgomery Railway; Blackburn Corporation 
Trams; Blyth and Cowpen Gas; Bradford Corporation (various 


Bristol Corporation; Burnard and Alger’s Cattedown Wharves 
(Plymouth); Bury Port and North-Western Junction Railway ; 
Caledonian Railway ; Cardiff Corporation ; Cardiff Gas; Carlisle 
Corporation ; Cathcart District Railway ; Chelsea Water; Chew 


Newington); Clyde, Ardrishaig and Crinan Railway; Clyde 
Navigation; Cockermouth Local Board (Lighting); Coventry 
and District Trams; Croydon Gas; Crystal Palace Company ; 
Darwen Corporation; Didcot, Newbury, and Southampton Rail- 
way; Downham and Stoke Ferry Railway; Dublin Southern 


ment; Dundalk Commissioners Gas; Dundalk Gas; Dundee 
Street Trams and Improvement; Easingwold Railway; East 
Huntingdonshire Water; East London Water; Easton and 
Church Hope Railway; Edinburgh Improvement; Edinburgh 
Municipal Buildings; Edinburgh Northern Trams; Felixetowe 
and Bawdsey Ferry Railway; Flamborough Head Tramways; 
Freshwater, Yarmouth, and Newport Railway; Furness Rail- 
way; Golden Valley Railway; Great Eastern Railway; Great 
Eastern Railway and Felixstowe Railway and Dock Company ; 
Great Northern Railway; Great North of Scotland Railway 
(further powers); Greenock and Port Glasgow Tramways; 
Highland Railway ; Holywell and District Water ; Hulland North- 
Western Junction Railway; Hull, Barnsley and West Riding 
Junction Railway and Dock; Isle of Wight Central Railway; 
Kanturk and Newmarket Railway; Kenmore Junction Railway; 
Kilrush, and Kilkeeand Potnasherry Reclamation ; Kilsyth and 
Bonnybridge Railway ; Kingsbridge and Salcombe Railway, 
Kingstown and Kingsbridge Juyction Railway; Kirkcaldy and 
District Trams ; Kirkheaton, Dalton, and Lépton Gas; Lincoln, 





powers); Brentford and District Trams; Brighton and Dyke | 
Railway ; Brighton, Rottingdean, and Newhaven Direct Railway ; | 


Valley Tramways; City of London and Southwark Subway; | 
Cleveland Extension Mineral Railway; Clissold Park (Stoke | 


District Trams ; Dublin, Wicklow, and Wexford Railway Amend- | 





Horncastle, and Skegness Railway; Liskeard and Caradon Rail- 
way ; Liverpool Hydraulic Power Company ; Liverpool Water 
and Improvement ; Llangammarch and Neath, and Brecon 
Junction Railway ; Londonand North-Western Railway ; London, 
Brighton, and South Coast Railway ; London, Hendon, and 
Harrow Railway; London Street Tramways Extension ; 
Lough and River Erne Navigation; Lynton Railway ; 
Lancashire, Bury, and Oldham Steam Tramways ; Manchester 
Corporation ; Manchester, Middleton, and District Tram- 
ways; Manchester, Sheffield, and Lincolnshire Railway ; 
Manchester Ship Canal; Merionethshire Railway (Abandon- 
ment); Mersey Docks and Harbour Board (overhead railway); 
Mersey Railway ; Metropolitan Board of Works (various powers); 
Metropolitan Railway ; Midland and South-Western Junction Rail- 
way (No.2); Midland Great-Western Railway of Ireland ; Mill- 
wall Dock Municipal Trust Company ; Newark and Ollerton 
Railway ; Newport Waterworks; New Shoreham Harbour ; 
Northampton Gas; North British Railway; North - Eastern 
Railway ; North Metropolitan Trams ; Ogmore Dock and Railway ; 
Orkney Harbours; Orkney Roads; Peckham and East Dulwich 
Trams; Plymouth Corporation; Plymouth, Devonport, and 
South-Western Junction Railway ; Pontypridd, Caerphilly, and 
| Newport Railway; Portsmouth, Kingston, Fratton, and South- 
sea Trams; Pudsey Gas; Reading Corporation ; Regent’s Canal ; 
City and Docks Railway ; Rhymney Railway ; St. Austell Valleys 
Railway and Dock ; Shanklin and Chall Railway ; Sheffield Cor- 
poration Water ; Skegness, Chapel, St. Leonards, and Alford Tram- 
way (Abandonment); Southampton Harbour ; South-Eastern Rail- 
way ; Southend Local Board ; Surrey and Hants District Water- 
works; Sutton District Water; Tees Conservancy (No. 2); 
Thames Tunnei; Trent and Humber Navigation; Tunbridge 
Wells Gas; Wakefield Corporation; Walton-on-Thames and 
Weybridge Gas; Welshpool and Llanfair Railway; West 
Gloucestershire Water; West Lancashire Railway; West- 
minster Improvements; Weston-super-Mare Improvements ; 
Weymouth and Melcombe Regis Corporation; Whitehaven 
Harbour and Dock ; Willesden Local Board ; Witham Drainage ; 
Wolverhampton Corporation. 

Six Bills only failed to obtain the royal assent after passing 
the third reading—viz., the Acton and Hammersmith Tramways 
Bill; Clark’s Patent Bill; the Haslingden and Oswaldtwistle 
Tramways Bill; the Hillhead and Kelvinside Bill; the Limerick 
City and Port Railway Bill; and the Over Darwen Corporation 
Bill. Going a step further back we find that the following Bills, 
among others, having been reported, proceeded no further :— 
Bexley Heath Railway ; Budleigh Salterton Railway (withdrawn) ; 
Croydon and Norwood Tramways (withdrawn); Liverpool, 
Southport, and Preston Junction Railway (dropped); and the 
London City Tithes; while these were reported as not having 
; proved their preambles:—Ambleside Railways; Glasgow Sub- 
| way; Harrow, Ealing, and Willesden Railway ; North-Western 
| and Ealing Railway; and Uckfield Water. in the case of the 
| Kensington Vestry Bill, this having been reported, was put off 

for six months; and the parties did not proceed after the report 

stage with the Liverpool, Southport, and Preston Junction Rail- 
| way Bill. 
| In only one case, viz., that of the Peckham and East Dulwich 
| Tramways, was the Suspension of the Standing Orders refused ; 
| and the Votes and Proceedings only record one instance of a ~ 
measure being discharged after leave being given to introduce it 
| —that being the South-Eastern Metropolitan (Lewisham, Green- 
wich, and District) Tramways Bill. 
| The schemes thatwere initiated in the House of Lords and never 
| got through the Lower Chamber were these :—The Ayr and Dis- 
| trict Tramways ; the Bolton Corporation; the Bristol Consumers 
| Water; the Cambridge Rating; the Cardiff and Monmouthshire 
| Valleys Railway; the Chesterfield, Hasland, North Wingfield 
and District Tramways; the Cockermouth Gas; the Croydon 
Corporation ; the Dover (Corporation) Harbour; the Dundee 
Suburban Railway; the Edinburgh Gas; the General Trac- 
tion Company ; the Gilbert and Sinclair’s Patent; the Glasgow 
Tramway and Omnibus Company ; the Isle of Wight Railways 
Amalgamation and Transfer; the Lambourn Valley Railway ; 
the Lancashire County Justices; the Leeds Suburban Railway ; 
| the North-East Somerset Water; the North Sea Fisheries (East 
| Lincolnshire) Harbour and Dock; the Ogmore Dock and Rail- 

way (Abandonment); Skrivanow’s Patent; South-Eastern 
Metropolitan Tramways ; Upper Trent Navigation; Waterford 
and Limerick Railway; and Whitehaven Hat bour Bills. 














LAUNCHES AND TRIAL TRIPS. 


THE s.s, Waverley, whose machinery has recently been altered to 
the triple expansion system, was taken on her trial trips last week. 
She formerly had boilers working at 801lb. pressure, and with 
cylinders 4lin. and 7Sin. diameter, and the alterations have 
involved the substitution of new boilers of steel, carrying steam at 
160 lb. pressure, and the addition of two new cylinders placed on 
the top of the former cylinders, On the trials the engines deve- 
loped nearly 2000-horse power, and worked with remarkable 
smoothness at sixty-four revolutions per minute. It is expected 
that a great economy in fuel consumption will result from the 
alteration, which has been carried out by Messrs, Gourlay 
Brothers and Co., of Dundee, from the_ specifications of 
Messrs. Flannery and Baggallay. The s.s. Waverley belongs to 
Messrs. Williamson, Milligan, and Co., and, with her sister ship the 
We hope shortly 





| s,s. Peveril, is well known in the eastern trade. 
| to publish drawings of these boilers and engines. 

n Saturday, Oct. Ist, Messrs. Earle’s Shipbuilding and En- 
gineering Company launched from their yard at Hull an iron steam 
trawler, esas yd Scorpio, a sister rg he the Saggitarius, which 
| they have built for the Grimsby and North Sea Steam Trawling 
Company, and which will be launched from the same yard shortly. 
These boats are 107ft. 3in. long by 20ft. beam, by 10ft. 9in. depth 
of hold, and are of somewhat similar design and arrangement to 
the Zodiac, the plans of which took 7 at the Shipwrights’ 
Exhibition in London in 1882, and at the International Fisheries 
Exhibition in 1883, but in many respects they are a decided im- 
provement on that ship, as well as on the Virgo and Libra, recently 
constructed by Earle’s Company for the same owners. The new 
vessels will be provided with all the modern requirements for 
trawl fishing, such as Earle’s special steam trawling winch, windlass, 
&c. They will also be fitted by the builders with their triple-com- 
pound three-crank engines, capable of indicating 200-horse power, 
and having cylinders 1l}in., 17in., and 30in. diameter by 18in. 
stroke, which will be supplied with steam from a steel boiler made 
in accordance with Lloyd’s rules for a working pressure of 140 lb. 
per square inch. 

On Wednesday, September 28th, the s.s. Bertha was taken to 
sea fora trial of her engines. This vessel has had the compound 
engines removed and replaced by new tri-compound i oy the 
North-Eastern Marine Engineering Company, Wallsend. The new 
engines are 21, 35, and 38, with a stroke of 39in., and a working 
pressure of 1601b. The mean speed of four runs over the measured 
mile was 114 knots, which was considered highly satisfactory, the 
engines running with smoothness and without hitch. The Bertha 
is a vessel 302ft. long, 35ft. broad, and 25ft. a. After the trial 
she was taken to Messrs. Edwards’ yard at Howdon. The engines 
during construction were superintended by Mr. Menzies, of New 
castle, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On Change at Wolverhampton yesterday, and at Birmingham 
to-day—Thursday—there was considerable speculation as to the 

robable course of the market at the quarterly meetings next week. 

-roducers spoke of a probable further strengthening, alleging, as 

to sheets especially, that the shortness of orem? will result in an 

advance of prices of galvanised corrugated‘sheets. ‘The outlook is 
generally regarded as satisfactory. Sheet makers are unable to 
meet all the requirements of the galvanisers and export merchants. 

Black sheets have here and there risen in quotation on the fort- 

night by 2s. 6d. per ton for doubles ; and for galvanised sheets of 

24 gauge an advance of about 10s, per ton is quoted by a few 

akers. 

should this advanced quotation, as is wholly likely, be declared 
at the quarterly meetings, the advance will then be generally 
recognised. At present there is a complete absence of uniformity 
in the prices of galvanised iron, and any action which would induce 
amure equable quotation would be very acceptable. There are 
new firms in the trade who, anxious to stimulate a good export 
trade, are willing to make occasional sacrifices. 

The re-start this week of the works of Messrs. Morewood and Co., 
Smethwick, has occasioned general satisfaction, and the hope is 
expressed that it will be found possible to carry them on perma- 
nently under some new arrangement. Messrs. Jno. Lysaght, 
Wolverhampton, have, it is reported, determined to lay down 
additional sheet mills to their already extensive works ; and at 
their Osier Bed Works they are contemplating the adoption of the 
electric light, being fully satisfied with the working of the system 
at their Swan Garden Works, 

The position of the iron-plate makers is rendered very precarious 
by the successful competition of steel. Already it has become 
apparent that the only hope of the iron-plate makers is to adapt 
their plant to the manufacture of steel-plates. Only for railway 
wagon building is any preference being shown for iron-plates, and 
there is no reason for dissatisfaction at the demand which is being 
experienced under this head on account of the Indian railways. 
For bridges the demand for iron-plates is small in consequence of 
the large consumption of steel in their construction, Tank-plates 
are £6 10s., and boiler sorts £7 10s, to £8 10s. 

No change in the quotations of marked iron is at all probable at 
the quarterly meetings. Any advance would not be justified by 
the present condition of the market. The past quarter has not been 
altogether unsatisfactory, since there has been on the whole a good 
average of orders, but at the termination of the quarter the usual 
decline in the enquiries has been experienced. Prices remain at 
£7 for bars, a quotation which has prevailed since April of last 
year. Sheets and boiler-plates by the same firmsare £8 10s. to £9. 

The current list of Messrs, William Barrows and Sons is as here : 
—Bars, round, square, and flat, £7; best bars, suitable for chain 
making and other purposes, £8 10s.; double best, suitable for 
superior chains, bars, and the like, £9 10s.; plating bars, £7 10s.; 
best angle, tee, and rivet iron, £9; and double best, £10. Boiler 
plates the firm quote £8 10s., £9 10s., £10 10s., and £14 10s., 
according to quality; and sheets, £8 10s. for 20 gauge, £10 for 
24 gauge, and £11 10s. for 27 gauge. Hoops are quoted £7 10s.; 
best, £9; wide strips, £8 10s. 

The New British Iron Company 
Corngreaves, £7 C.G.C. brand, £7 10s. Lion, £9 best Lion, and 
£11 10s. best charcoal. Steel rods are £8, and iron horseshoe 
rods £6 10s., £7 10s., and £9, according to quality. Hoops the 
company quotes £7, £8, and £9 10s. Steel hoops are £8 10s, and 
best charcoal £8. 

Operations at the unmarked bar works ere less regular than 
recently. Hoops and strips, though in lessened demand from some 
markets, are in larger inquiry from the Colonies, South America, 
and India. There is a good Australian demand for medium 
quality bars, which are priced at from £5 10s. to £6. Common 
bars are by no means brisk. For hurdle and bolt-making iron can 
be procured at as low as £4 12s. 6d., but the general quotation for 
common bars is an average of £5. 

Strip iron is in larger call from the wrought iron tube makers, in 
consequence of their having uow entered upon the brisk period 
of the year. The lock trades, however, being in a depressed state, 
the demand from tbis source is much below the average. Narrow 
Company’s tube strip is quoted at £4 17s. 6d. to £5; and strip for 
lock-making is £6 to £7 for Gin. sizes. Common hoops are not in 
large demand at £5. Coopers’ hoops range from £5 10s, to £6 10s, 
at works for best sorts. 
United States account is rapidly concluding. The price, selected 
and cut to lengths, is £6 to £6 5s. f.o.b, Mersey. 

The iron mills are ag their capacities for melting down 
steel into various forms from blooms and billets. This conversion 
of plant they find to be very desirable, since the cost of manufac- 
ture out of steel, compared with the utilisation of puddled iron, is 
not only much less, but the finished product has acquired a repu- 
tation which induces a larger consumption of the material. 
Bessemer billets from Wales are quoted at from £4 10s, to £5 per 
ton ; and steel strip rolled from this material is sold to the lock- 
makers and saddlers’ ironmongers at £7 10s. Steel angles are 
£7 10s., a quotation which also rules good sections of tees down to 
lin. An extra of 20s. is quoted on jin. sizes, and of 40s. on fin. 
sizes. These extras, however, are practically nominal. Bessemer 
blooms are quoted by the Barrow Company at £4 12s, 6d., and 
tin bars at £4 17s. 6d., delivered into this district. Siemens 
qualities are £4 15s, for billets and £5 for bars delivered. 

Not much change is perceptible this week in imported pigs. 
Some makers are taking advantage of the forthcoming quarterly 
meetings to attempt to push up prices. The ruling rates are, they 
maintain, wholly inadequate to justify the acceptance of forward 
contracts, and only on the occurrence of a substantial advance 
will the many furnaces now out of blast in Derbyshire be put in 
blast again, The small supply of Derbyshire pigs upon the market 
is assisting makers in their object. For the Stanton brand of 
Derbyshire pigs the quoted advance during the past three weeks 
has been as much as Is. 6d. per ton, the quotation now being 38s. 
Other brands ot Derbyshire pigs were quoted this—Thursday— 
afternoon at 37s. at stations, and Nerthampton pigs at 36s. to 
36s. 6d. Lincolnshire pigs vary considerably, but 40s. to 41s. may 
be taken as the average. 

No distinct alteration has appeared in the native pig iron trade, 
neither in the extent of the output nor in the amount of stocks. 
Cinder iron is still procurable at 29s. to 30s.; part-mines at 38s. to 
40s., and hot blast all-mines at 50s. Hematites from the West 
Coast district are firm at 54s. for quay and forge sorts delivered 
here. The quotations of the Barrow Company for Bessemer quali- 
ties is 56s., and for No. 1 foundry qualities, 57s. 6d. delivered. 

The Cannock Chase collieries have this week issued new lists 
showing an advance in the quotations of house coals of 1s, per ton. 
This leaves best deep coal at the chief collieries at 10s. 6d. per ton. 
In reality, however, only 6d. per ton rise can at present be com- 
manded, and 9s. 6d. is nearer the correct figure for best sorts. 
Second-class collieries on the Chase are selling deep coal at 8s, to 
9s. perton. Best forge coal, in sympathy with domestic sorts, is 
occasionally worth more by 3d to éd. r ton, but it is not yet easy 
to realise the advance. Prices of slack are unchanged. 

Much success is attending the association in the wrought iron 
tube trade. A suggestion has been made to further advance 
prices, but the association have decided that the better policy is 
not to disturb existing discounts for the present. Pump makers 
are looking to be busier during the new quarter in their steam 
pump department. The flooding of the collieries, occasioned by 
the wet season, always makes it better for the steam pump trade. 
Demand for hand pumps on home account is, however, less active 
in winter months, Orders at date are a fair average. Autumn 
tilldge implements show some mbvement, though the ‘mpecuniosity 


uotes:—Slit rods, £6 5s. for 


he season for sales of baling hoops on | 





of the farming classes prevents any briskness in the demand. 
Chaff-cutters, root pulpers, and other food-preparing machines 
are beginning to be inquired after. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester,—There is a continued generally despondent tone in 
the iron trade of this district; not only is the present business 
doing very seeta: Ee the future still holds out no pro- 
spect of improvement. th common pig iron and hematites meet 
with only a very slow sale, and although there is no quotable 
material change in prices, the tendency is in the direction of weak- 
ness, Finished iron is for the present kept fairly active by the 
extra push to complete shipping orders which is usual at this season 
of the year, and this gives a steady tone to prices. For all descrip- 
tions of iron, however, the prospects, so far as home trade require- 
ments are concerned, are very discouraging, and the ensuing winter 
is being looked forward to with anything but hopeful anticipations. 

A fair average attendance, with only a very slow business doing, 
and in some instances a disposition to underquote, describes briefly 
the Manchester iron market on Tuesday. In pig iron, with the 
exception of occasional special transactions, business is only prac- 
ticable at the very lowest possible prices ; the current market rates 
are much the same as last week, but buyers have the market in their 
favour, and here and there a little less is taken by sellers, rather than 
allow orders of any weight to pass. Inmany cases, however, sellersde- 
cline to give way at all upon late quoted rates, but so far as ordinary 
business is concerned they are practically out of the market. Lan- 
cashire makers still hold to 38s. 6d. and 39s. 6d., less 24, for forge 
and foundry qualities, delivered equal to Manchester, but at these 
figures they are doing comparatively little or nothing. In some of 
the district brands there has been a moderate business doing; at 
the minimum figures of 37s., less 24, for Lincolnshire foundry 
delivered equal to Manchester, sales are reported ; but most of the 
makers hold for 3d. to 6d. per ton above this figure; fair transac- 
tions have also taken place in Derbyshire foundry, for which 40s., 
less 24 delivered equal to Manchester, is about the average quoted 
price, although for anything like quantities there is little doubt 
orders could be placed at something under this figure. There has 
been so little doing in outside brands that prices for these have 
barely been tested; they are, however, quite as low as last week, 
and in some instances a trifle less would be taken. For the best 
named foundry brands of Middlesbrough, makers still hold to 
42s, 10d., net cash, delivered equal to Manchester, as their 
minimum ; but there would be no difficulty in getting good brands 
at 6d. under this figure, and in Scotch iron there are very low 
sellers, 

There is still only a very limited business doing in hematites; 
quoted rates remain at about 52s, 6d. to 53s. 6d., less 24, for good 
No. 3 foundry qualities, delivered equal to Manchester, and it 
would be difficult to buy except in quantities at under these figures, 
but the tendency of the market is, if anything, in the direction of 
weakness, 

Manufactured iron makers are mostly kept fully employed com- 
pleting shipping orders to ports where the season will shortly draw 
to a close, and prices are steady at £4 17s. 6d. for bars, £5 5s. for 
hoops, and £6 7s. 6d. to £6 10s. for sheets, delivered into the 
Manchester district. For inland consumption there is, however, 
still no improvement in the demand, requirements for home use 
continuing very poor, and when the extra push of the shipping 
season is over, there is only the prospect of a very quiet trade 
generally. 

There would seem to be a falling-off in some branches of the 
steel trade, and sheets, which have recently been very firm at 
£7 5s., are now to be got at about £7 per ton, delivered into the 
Manchester district. 

In the metal market, the upward movement which has recently 
taken place in raw materials has given a stronger tone to some of 
the manufactured goods, and in copper sheets for India, fair 
parcels of which have recently been placed, there has been an 
advance of £1 per ton; for home trade requirements, however, the 
demand shows no appreciable improvement, and prices, although 
perhaps firmer, remain without quotable change. 

There is very little change in the condition of the engineering 
trades, and what change there is to report is not in the direction 
of improvement. In some branches there is, if anything, a slacken- 
ing off, machine-tool makers reporting less work coming forward, 
and some of the local concerns are now quieter than they have been 
for a very considerable time past. Generally, there is still a 
moderate amount of work in hand, and some departments are fairly 
busy ; but, except for work of a special character, it is still only at 
excessively low-cut prices that orders are secured, and there is no 
immediate prospect of any improvement on the present very un- 
satisfactory condition of trade. In fact, the prospects for the future 
are even less hopeful than they were a short time back. 

The position of affairs with regard to the Bolton strike remains 
up to the present practically unchanged. A partial advance in 
wages has been offered by one firm, not, however, connected with 
the Iron Trades Employers’ Association, and this has been magnified 
into a sign of a general giving-way. The leading firms are, how- 
ever, as firm as ever in maintaining the position they have taken 
up, and are steadily filling their works with men obtained from 
other districts, considerably more applications being received for 
employment than are entertained. The men on strike also hold out, 
although they can hardly expect a continuation of the support they 
have up to the present received. Another attempt is being made 
at a settlement by means of a conference between the employers 
and the men, but whether this will have anymore successful results 
than previous attempts in the same direction remains to be seen. 

The Union Eagineering Company, of Manchester, is introducing 
a new air propeller, which has lately been invented by the above 
firm, and for which it is claimed that it has the capacity to exhaust 
about 45 per cent. more air than any of the older types. A special 
conformation of the blades on the ‘‘ Schiele” principle is adopted, 
and one of these propellers, which is very compact in arrangement, 
has recently been fixed experimentally in one portion of the Man- 
chester Exhibition building, to exhaust the hot and vitiated air, 
the results obtained being, I understand, very satisfactory. 

Mr. W. A. Bryson, who has charge of the electric lighting 
arrang ts at the Manchester Royal Exhibition, has, I under- 
stand, received a similar appointment in connection with the forth- 
coming Exhibition at Glasgow. 

The annual meeting of the Manchester Geological Society was 
held on Tuesday, and Mr. Joseph Dickinson Hill, chief inspector 
of mines, was elected president for the ensuing year. The report 
of the Council which was presented shows that the Society con- 
tinues in a very satisfactory position, the membership has slightly 
increased, the number on the books being now 220, a large propor- 
tion of whom are the leading mining engineers in the district, and 
there is a balance in hand of nearly £100. The report referred to 
one or two matters of special interest, and expressed gratification 
at the approaching completion of the new geological museum at 
Owens’ College, which in all phn oe | will be one of the most 
important centres of the kind in the kingdom, and to which the 
Society some time back made a gift of its geological collections. 
Reference was also made to the improvements which had recently 
been effected in the ordinary miner's safety lamp, and the adaptation 
of the electric light to underground mining operations, as exhibited 
at the closing meeting of the previous session, and which pointed 
to the probable introduction in the near iuture of a portable electric 
lamp at a reasonable price, possessing the manifest advantages of a 
greater illuminating power and increased safety to the miner. 

In the demand for all descriptions of fuel suitable for 
house fire pu , the coal trade shows a steady improvement; 
the better qualities are moving freely, and the collieries are being 
kept on practically full time; whilst as regards prices, although 
there has, not. been an actual, general advance, there has 
beén a pretty genéral levelling up upon the minimum prices taken 








last month, representing pe an advance of about 6d. per 
ton. At the pit mouth best coal now averages 8s. 6d. to ¥s.; 
seconds, 7s. to 7s. 6d.; and common house-fire coal, about 6s. per 
ton. Other descriptions of fuel for general trade and manufac- 
turing purposes remain without material change. The increased 
requirements for house-fire consumption tend, of course, to take 
off the market some of the surplus supplies of common round 
coal, but the demand for steam and iron-making purposes shows 
no appreciable enlargement, and no very materially better priczs 
are being got, 5s. 6d. being still about the average figure for good 
ordinary qualities at the pit mouth. For engine classes of fuel 
there is a fairly good demand, but with the increased quantity of 
round coal now being screened supplies are more plentiful, and at 
some collieries slack is a drug. Prices of necessity remain low, 
burgy averaging 4s. 6d. to fs.; best slack, 3s. 6d. to 4s.; and com- 
mon, 2s, 6d. to 3s. per ton at the pit mouth. 

In the shipping trade better prices are being got for house-fire 
coals, but common coals for steam purposes continue very bad to 
sell, and as low as ever, ordinary qualities being still obtainable at 
6s. 6d. to 6s. 9d. per ton, delivered at the high level, Liverpool, or 
the Garston Docks. 

Barrow.—There is a steady tone in the hematite iron trade, and 
the quieter aspect which the trade has shown of late is accounted 
for by outside influences which are affecting warrants, and resulting 
in the sale of iron by hoiders of warrants at lower prices than 
makers are disposed to do business at. But makers are ina position 
to withhold from actual sales, and this they will probably do until 
prices are higher than at present. The quotation value of parcels 
of Bessemer iron in mixed numbers at makers’ works, f.o.b., is 
44s, 6d. and 43s. 6d. for No. 3 forge, net. Sales are, however, noted 
as low as 42s. per ton. The business doing with makers is chiefly 
for forward deliveries, and these are at firm prices. Prompt sales 
are almost entirely confined to warrants. The chief weight of 
stocks is in the hands of holders of warrants. Makers, generally 
speaking, are low in stock, and are delivering direct from the fur- 
naces to consumers. Iron merchants are urging speculators to buy 
hematite iron at present, inasmuch as it is considered that 
present quotations represent far below either its immediate 
or B ssn ctive value. The probability is that the output will be 
reduced if holders of warrants continue to sell at the low rates now 
ruling, and which represent the cost of production of pig iron with- 
out allowing any margin of profit to the producer. Steel rails are 
in brisk demand at full rates, and makers are as busy as they 
possibly can be. They have had to refuse a large number of orders 
owing to the great bulk of work already on their books. The value 
of steel rails is steady at from £4 2s. 6d. to £4 6s. per ton net, f.0.b. 
In other branches of the steel trade there is activity, except so far 
as blooms and steel for shipbuilding purposes ars concerned. 
Billets and bars are in good demand, and in liberal output, and the 
inquiry for steel for shipbuilding purposes is giving evidence of an 
improvement and extension which are likely to lead to con- 
siderable activity at the mills which have been put down for the 
production of plates, angles, &c., by the Siemens-Martin 
process. Steel wire is in good demand, as also are steel hoops, 
but merchant steel generally is only in ordinary request. Ship- 
builders have not booked any new orders, although some have been 
expected of considerable importance. Negotiations are, however, 
going on which it is believed will greatly improve the trade. The 
foreign inquiry for sailing and steam ships is brisk. There is a 
poor demand for finished iron, and the market seems to show less 
and less life in proportion to the utilisation of steel for the purposes 
to which finished iron was usually employed. Engineers in the 
marine department are fairly well employed, although they could 
do much more work if they had the orders. The same remark 
applies to boilermaking. There is a very brisk trade in iron ore, 
which is much firmer in tone in consequence of the increase in 
freight which has been established on iron ore imported from Billao 
to this country. Native ore is now quoted at from 9s. to 12s. per 
ton net at mines according to quality, and raisers are well sold for- 
ward at good prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THERE has been recently a very considerable demand for tires and 
axles, causing the makers’ books to be very full. This has had the 
inevitable result of advancing prices 5s. per ton, which is an indica- 
tion of improvement, though even at the higher quotations the 
work is not regarded as remunerative. Home railway companies, 
evidently anticipating that any change in values will be upward, 
are giving out specifications freely for various kinds of rolling stock. 
In this they are following the example of the Indian railways, who 
have been our leading customers for a long time, and are still 
sending important ‘‘ lines ” in railway material. 

No fresh orders have been placed for armour plates, but the 
armour for the turrets of the Nile and Trafalgar will shortly be 
required. Messrs. John Brown and Co., Atlas Steel and Iron 
Works, have practically finished their large share of the plates for 
these two huge vessels. No new war-ships are being laid down at 
present. 

The Sheffield Gas Company, in its report submitted to the half 
yearly meeting held last Saturday, were able to announce that it 
had earned its maximum dividend of 10 per cent. without touch- 
ing on the reserve fund. This gratifying result was due to the 
company having sold an unusually large amount of gas, and owing 
to arise in the price of residuals. There had been £3429 more 
gas consumed, and the receipts from residuals were £2672 more. A 
singular difficulty has arisen about the light, as stated by the 
chairman, Sir F. T. Mappin, Eart., M.P. Complaints having been 
made as to want of light, the company, after searching examination, 
had found that naphthaline had been deposited either in the 
meters or the pipes, producing the results against which the con- 
sumers grumbled. Two scientific gentlemen had been employed 
to advise on the subject. With regard to the supply from 
one of their works, there had been no complaints whatever, but as 
to the other works the complaints were continued up to the present 
time. The coals were supposed to be in fault, and they began using 
precisely the same kind that was used at the works from which no 
complaints had been received ; but no different results have been 
received. 

The Sheffield Telephone Exchange Company is making rapid pro- 
gress. Sheffield and Rotherham have long been connected, and the 
subscribers are having a local service as well. The wires are also 
being pushed forward to Barnsley, and they will en route connect 
the towns of Swinton, Wath, Kilnhurst, Mexbro’, and Wombwell. 
This extension is exceptionally important, as it will effectively unite 
the great South Yorkshire coalfields with Sheffield and Rotherham, 
as well as with the town of Barnsley itself. Over the entire way 
the local authorities have granted permission with the utmost readi- 
ness for the erection of poles and wires. 

On October Ist the price of house coal in South and West York- 
shire was advanced from 8d. to 1s. per ton. In some extreme 
instances Is. 6d. per ton is said to have been imposed; but the 
general advance has been about 10d. on best qualities and 8d. on 
others, the colliery companies which do a large London trade 
quoting 10d. and ls. per ton higher. Following this rise in values 
is an intimation from the Colliers’ Union agent, Mr. Benjamin 
Pickard, M.P., that the miners intend to ask for an advance in 
wages. At present the house pits are working full time in this 
district with few exceptions. 

The directors of the Manchester Sheffield, and Lincolnshire 
Railway Company were waited upon on Tuesday by a deputation 
representing the various employés of the company, who offered to 
subscribe a week’s pay to express, in a practical manner, their 
sympathy with the directors and shareholders in the heavy loss 
they would sustain through the deplorable accident at Hexthorpe, 
near Doncaster. Sir Edward Watkin, M.P., while most cordially 


thanking the énéployés for the kind, self-sacrificing spirit which had 
rim, stated on behalf of the dirctors thet they did not 
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think it consistent with their duty to tax those who lived by the 
sweat of their brow to the extent which had been proposed. 
The chairman afterwards moved a resolution ex ing the 
ye — s and ss a 

a for cordial good feeling and practical sympathy 
exhibited by the men at large in the disaster which had befallen 
the company. This was seconded by Lord Auckland and carried 
unanimously. The proposition was acknowledged on behalf of the 
men, who moved a resolution of thanks to the directors for the 
courtesy displayed, and expressing admiration at the conduct of 
the chief officials of the pany in tion with the disaster. 
The workmen's offer was equal to £6000, and would probably have 
risen to £12,000. 

Another disastrous cage accident adds to the ations. casualties 
of the year. The Staveley Coal and Iron Company has under- 
taken a new colliery to work the coal underlying the Sutton 
estate. It is known as the ‘‘Markham” Colliery, after Mr. 
Charles Markham, the chairman. In the course of the sinking 
operations on Monday, when eleven sinkers were engaged, Mr. 
John Radford, who had charge of the operations, was standing a 
little way from the head of the shaft when he heard a crash, 
which called his attention to the fact that skip was ‘‘on the 
wheel.” This meant that the large iron pail or tub used as a 
means of communication with the bottom of the shaft had over- 
wound itself, and was on the wheels of the uphauling apparatus. 
Then followed an ominous rumbling in the shaft. On inquiry at 
the engine-house Mr. Radford found that just as the skip was 
nearing the top a fireman had gone into the engine-house and 
asked the engine-tenter a question, and in the moment of answer- 
ing the skip was overwound. Two beams were detached at 
the top and crashed down the shaft, bringing with them other 
heavy woodwork. Four men have been killed and several injured. 
The engine-tenter bears a very high character both for his atten- 
tion and skill in his work. 














THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
Tuesday last was above the average; though prices were lower the 
general feeling was not quite so flat as reported last week. Buyers 
seemed more inclined to operate, and sellers were, towards the end 
of the market, a little firmer in their quotations. The principal 
merchants asked 33s. . per ton for prompt delivery of No. 3 
g-m.b. ; buyers freely offered 33s., but sellers could not be found 
at that and the lowest at which any transaction took place 
was 33s, 3d. On the previous Tuesday the price of No. 3 was 
33s. 9d. per ton. Some makers endeavoured to book orders at 
33s. 6d., but they do not succeed in — any one willing to give 
that price in face of the lower offers made by merchants. 

Stevenson, ps and Co.’s current quotations: ‘‘Acklam 
Hematite,” mixed Nos., 45s. per ton ; ‘‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 34s. 6d. ; “‘Ac Basic,” 35s.; refined iron, 48s. to 
63s., net cash at furnaces. 

Little or nothing is being done in warrants. The price at 
Ene remains at 33s. per ton, but at Glasgow somewhat 
less is quoted. 

The stock of pig iron in Messrs. Connal and Co.’s store on the 
30th of September was 331,572 tons, being equivalent to a decrease 
of 405 tons during the month. At Glasgow it was 919,040 tons, 
representing an increase of 2834 tons. 

he quantity of pig iron exported from the Tees last month was 
72,512 tons, or 933 tons less than was shipped in August. The 
chief items are as follows, viz., to Scotland, 30,547 tons; to Ger- 
many, 13,475 tons; to Holland, 3789 tons; to the United States, 
3710 tons; to Russia, 2750 tons; to Portugal, 2440 tons; and to 
Belgium, 2266 tons. Shipments of manufactured iron reached 
20,897 tons, and of steel 20,059 tons. As usual India proved the 
best customer, 10,969 tons of finished iron and 5865 tons of steel 
having been sent there. 

The aceountant’s certificate in connection with the North of 
England Board of Arbitration, which has just been issued, shows 
the average net selling price of iron during the past two months to 
have been £4 12s. 7d. per ton, as against £4 12s. 5d. for the 
previous two months. There has been a slight falling off in the 
sales of plates and angles. The total output of rails, plates, bars, 
and angles amounted to 42,188 tons, as against 42,534 in the 
preceding period. 

The quarterly certificate of the Northumberland coal trade 
sliding scale, for the months of June, July, and August, has just 
been issued. It declares the average selling price of coal to have 
been 6s. 790d. per ton. This will occasion no alteration in the 
wages of colliers. 

The inhabitants of Middlesbrough were beginning to congratulate 
themselves that the capture of one misguided incendiary had put a 
stop to the occurrence of fires for some time to come, when on the 
2nd inst. another one took place. This time it was a large wooden 
shed containing a stock of coal, straw, &c., belonging to a dealer 
in those articles. The fire brigade and steam fire engine were 
called out and did their best, but not in time to save the shed and 
its contents from plete destruction. This makes the tenth fire 
which has recently taken place. 

The deepening of the river Tees between Middlesbrough and 
Stockton continues to exercise the minds of the River Commis- 
sioners, especially of those who-are connected with the town of 
Stockton. The latter say that since the improvements below 
Middlesbrough were effected there has been a less depth of water 
at Stockton by 4ft. than formerly, even though at high water the 
depth is greater. The total range has indeed increased, the sea 
water flowing in more rapidly and flowing out more completely. 
Whilst as large, or larger, vessels than ever can ascend the 
river as far as Stockton Bridge, they are soon left aground 
in more or less dangerous position. They demand that 
dredging shall be immediately undertaken to an _ extent 
sufficient to restore 2ft. out of the 4ft. of depth which have 
been lost, and that the other 2ft. shall subsequently a.so be 
restored. The engineer—Mr. Jno. Fowler—in an able report 
estimates the cost of the necessary dredging at £15,000, and the 
formation of a deep-water berth at a further £800. He is of 
opinion that this work can be done without danger to any of the 
existing quays or wharves, as the required depth within a few 
inches already exists in front of the worst of them. Ata meeting 
of the Tees Conservancy Board, held on the 3rd inst., the above 
matter was discussed with some warmth, and in the end it was 
— to hold a special meeting at an early date to consider it 
urther. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron warrant market was greatly depressed at 
the end of last week, Scotch warrants having fallen to 40s. 6d. per 
ton, while both Cumberland and Cleveland warrants were at the 
lowest point. A very large amount of iron changed hands at the 
beginning of the present week, and an upward turn occurring 
afterwards in the quotations, the tone became stronger. The 
downward course of the market last week was partly the result of 
the failure of a broker, whose holding of 15,000 tons had to be taken 
back by the sellers. Although the prices have since recovered a 
little, there is still a want of strength in the market in cor uence 
of the current inquiry for export being poor. The past week’s pi 
iron shipments were fairly good, amounting to 9463 tons, ascompa’ 
with 7645 in the same week of last year. The foreign shi ts em- 


ago. The quantity of iron being sent into store is small, but the 
total warrants stocks amount to 919,442 tons against 823,906 at the 
corresponding date, an increase of 95,536 tons. : 

The current values of makers’ rigs are as follows :—Gartsherrie, 
f.o.b. at Glasgow, No. 1, 47s. 3d., No. 3, 43s. 6d.; Coltness, 52s. 6d. 
and 43s. 6d.; loan, 48s. 6d. and 45s.; Summerlee, 50s. and 
42s. 6d.; Calder, and 41s. 6d.; Carnbroe, 43s. 6d. and 39s. 6d. ; 
Clyde, 45s. 6d. and 41s.; Monkland, 43s. and 38s. 6d.; Govan at 
Broomielaw, 42s. 6d. and 38s. 6d.; Shotts at Leith, 47s. 6d. and 45s. ; 
Carron at Grangemouth, 53s. and 44s. 6d.; Glengarnock at Ardros- 
san, 48s. and 40s. 6d.; Eglinton, 43s. 6d. and 38s. 6d.; Dalmelling- 
ton, 43s, 6d. and 39s. 6d. 

The past week’s —_ of Cleveland pig iron into Scotland are 
8151 tons, against in the co nding week. 

In accordance with the report of the examiner of the North of 
England Arbitration Board, there will be no change at present in 
the wages of the Scotch puddlers, whose rates of pay are regu- 
lated in accordance with the fluctuations in the English prices. 
The trade of the puddler seems fast i ms as puddled iron 
is being rapidly displaced by basic and mild steel. 

ish iron ore is firm, and slightly higher in the Glasgow 
market this week, and freights from Bilbao to the Clyde are up to 
7s., an advance of 9d. within the last two or three weeks. 

There was —— from Glasgow in the week steel goods to 
the value of £6815; iron ditto, £21,186; machinery, £14,388; 
sewing machines, £788; and locomotives, £1100. It will be of 
interest to note that during the three quarters of the present year 
now finished, the steel manufactures exported from Glasgow are 
worth in the aggregate £321,486, against £232,217 in the same 
period of last a, iron manufactures, £912,830, against £1,807, 821 ; 
machinery, £340,422, against £214,824 ; sewing machines, £121,885, 
against £129,302; and locomotives, £182,342, against £349,094. 
There is thus a decrease in the money value of iron manufacti 
sewing machines, and locomotives this year, while steel goods an’ 
machinery have increased. 

The home demand for merchant bars is again quiet, and except 
for Italy the foreign inquiry is likewise slack. e price is 
£4 2s. 5d., less 5 per cent. discount. Makers are busy producing 
unbranded iron for the Indian market, but the fresh orders for this 
article are now becoming scarce. The current price is £4 7s. 6d. 
per ton net ; old rails are quiet at 57s. 6d. 

In the coal trade there is a fair business doing, and the shipments 
are . There was ship from Glasgow in the past week 
25,907 tons ; Greenock, 3657 ; Ayr, 5716; Irvine, 2998 ; Troon, 
6364; Ardrossan, 2320; Burntisland, 16,726 ; Leith, 9443; G: - 
mouth, 19,450 ; Bo’ness, 7831 ; and Granton, 1715—total, 102,217 
as against 71,523 tons in the same week last year. There is no 
material change in prices. 

The voal miners are again restricting the output, and they talk 
of taking an entire week’s holiday, with the object of allowing 
stocks to be cleared away. 

During September, ten vessels with an aggregate tonnage of 
16,880 were launched from the Clyde shipyards, compared with 
sixteen vessels of 28,421 tons in the same month of last year. The 
output of new shipping for the nine months is 148,521, as compared 
with 138,890 in the corresponding period. Several new contracts 
have been fixed within the last few days, but there is less work on 
hand than there was a month ago. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE sliding scale, which has had a long and successful operation in 
the district is in danger of being upset through the jealousy of some of 
the representatives. These worthies must, however, take care lest 
they are upset instead of the scale, for I hear on all sides very 
hearty approval by the men of the usefulness and rigid impartiality 
of the scale. There was a time, as remembered too well in Wales, 
when the ironmasters were almost ruined by blind obedience to 
representatives, who were swayed more by personal interest than a 
consideration of public welfare. Men have learnt better now by 
bitter experience, and I have little fear of the scale being discarded. 
The opinion is, it must be admitted, not shared, and my excuse for 
retouching the subject is the great discussion prevailing. Alarmists 
are predicting stoppages, and strikes. A meeting of the coalowners 
was held this hee and meetings amongst the men are frequent. 
At a Merthyr meeting colliers agree to pay 14d. per week towards 
an association. 

Last week’s coal trade at Cardiff was a bad one, but it is slightl 
better this week, and prospects are getting a little more hopeful. 
One of the largest shipments of coal which has taken place at 
Penarth occurred on Monday, when 15,148 tons 11 cwt. were 
cleared. Cardiff shipment of coal last week was fully 20,000 tons 
below the average. Newport showed better, and its coasting total 
was 25,000 tons. Swansea also exhibited a full sheet and kept up 
its late high total, namely, 30,000 tons. A few weeks will decide 
the course of things, and as the week is closing with firmer prices 
and the leading coalowners are resolute in not accepting long con- 
tractsat the lowest quotations, some little hope is entertained. large 
steam is quoted at Swansea at 8s. to 9s. 6d.; Cardiff, 8s. to 8s. 6d.; 
but its best coals yield more. Monmouthshire coals are 7s. 9d. to 
8s., and at pit good house coal is quoted at 6s. Rhondda No. 3 
can be bought at 8s. Small steam at Cardiff varies from 3s. 3d. to 
3s. 6d. ; at Swansea 3s. 9d. is quoted. Pitwood is very firm at l5s., 
and this in the face of 8000 loads having come into the port of 
Cardiff alone during the week. Swansea price is 16s. net into 
trucks. Every year attention has been called to the waste lands in 
Wales, and the urgent need of wing pitwood, but the public 
have not seen any great results. Iam glad to know, however, that 
a good deal is being done, and a few years hence substantial pro- 

will be shown both in the Aberdare and Brecon valleys. 

clearances are being made in the Cyfarthfa district, and 
this will be all replanted, but the ground is to remain fallow for a 
year or two. Sir W. T. Lewis is directing the formation of large 
plantations on his estates at Cwmtaff. 

Coke is in demand at 12s. to 12s. 6d. furnace quality; foundry 
quality up to 16s. 6d. f.o.b. 

In a dull season of the coal trade like that it is now passing 
through steamship ventures are not popular. In Cardiff there is a 
little more speculation in that way, but only little. Outside 
shareholders have found that though profits are made by skilful 
management, they do not share, coalowners, ships’ husband, and 
captain getting the benefit. It is a that a company 
floated on stock-sharing principles, everything fairly divided, even 
to the ships’ husbands profits would pay. I give the hint. 

The steel industry is looking up, and in a short time I shall have 
to report re-starts ~ gens pee The era oe 
are getting into order, and signs of life are inning to show. 
Cyfarthfa will soon have another furnace in blast, and the elaborate 
range of coke ovens by the Evance Coffee Company are getting 
into a forward state. Cyfarthfa is evidently on the highway to take 
the same position in steel manufacture as the former Crawshay did 
in iron. At present strides it will soon be the largest in the 
country. The works generally are active, and importations of iron 
ore speak well. Wales now is a very large buyer. Prices are 
from 12s. to 12s. 6d. at all ports. Rails are not in large request; 
blooms are better, bars better still. The chief quotations given 
at Swansea Exchange on Tuesday were as follows:—Steel rails, 
heavy section, £4 5s. to £4 7s. 6d. at works ; light, up to £5 2s. 6d.; 
steel sheet, £7 10s. to £8 J0s.; steel blooms, £4 

I referred last week to the competition between Welsh and 
Scotch blooms. That it iskeen is evidenced by the sea rate from 





ign 2 
braced 915 tonseach tothe United Statesand Canada, 300to Australia, 
620 to France, 2580 to Italy, and 215 to Holland. The coastwise 
shipments were 2833 tons. Since last report an additional furnace 
has been put on hematite pigs at Calder Ironworks, and there are 
now eighty-three in blast as against seventy-seven twelve months 





Ard to Port Talbot being o 3s. ow Pe ton! Bessemer 
bars are at £4 15s., Siemens bars 2s, 6d., delivered at works, 
Swansea. 


In tin-plate a good deal continues to be done all over the district, 
and preparations are being made for a new works at Briton Ferry. 
The old ones are now doing so well that this is not to be wondered 





————~, 


at. An additional and a very large one, is also to be started in the 
— of ——— ‘ae a 
wansea despatc! week substantial cargoes of 2000 

to Philadelphia and Baltimore, and 2589 to home ports, The 
exports altogether amounted to 27,454 boxes, a great filing off as 
compared with the previous week, but Goliath exports like 80,000 
boxes weekly could not be met. The make week was only 
30,000 boxes, and all the works may be said to be busy. 

The latest quotations were those given ata full ‘‘’Change” on 
Tuesday at Swansea. Coke iron tins per box, 12s. 9d, to 12s. 104d, ; 
Bessemers, 12s. 104d. to 13s, 14d.; Siemens, 13s. 3d. to Tie, fat 
wasters, 12s, 3d. It will be seen that — have dropped slightly. 
Makers’ books are tolerably full, and there is no apprehension 
about the future. There will be some large clearances again by 
Seutey, and stocks are by no sation, anywhere in the 

ic 

It was rumoured in Cardiff a few days ago that in all likelihood 
an effort will be made to transform the Glamorganshire canal into 
a railway. This would be a fiercely contested affair if true, and I 
—, ‘ not be surprised, as it has long been looked upon as 
probable. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE iron markets show continued steadiness, with every appear- 
ance of a quiet, satisfactory development in prospect. Of course, 
the a tion of the four groups of the wrought iron conven- 
tions is absorbing a good deal of the attention of both buyers and 
sellers, and the future must show what the result will be. Unfor- 
tunately, all the works are not included in it at present, and those 
that are have pledged themselves till the 15th inst. not to enter 
into any contracts with dealers extending beyond January Ist, 
1888, but till then they can; so no doubt buyers will avail them- 
selves of this advantage to lay in extensive stocks—that is, if the 
works are able to deliver any quantity—for fear of an attempt to 
raise the price after the above date. It thus seems very impro- 
bable that any enhancement of price will be ticable for some 
months to come—at least till the stocks laid in are exhausted. 
However, the present base price stipylated by the conventions 
leaves a small margin of profit. 

The movement in the Silesian iron market is brisk, and the out- 
put of the blast furnaces has been increased, and they, as well as 
the rolling-mills, are in full activity. Basic pig is scarce, and com- 

laints are current that there is great shortness of charcoal brands. 

e rail-mills, too, are busy, and prices of pig-iron remain as last 
noted. Reports from the neighbouring markets of Austria and 
Hungary are also very satisfactory, more especially as concerns the 
wrought iron branch, which shows a continued firm tendency. 

Returning to the western districts, the market for iron ores con! 
tinues to expand favourably, and best Siegerland calcined stee. 
stone oa hands last exch day at M. 12°50, while brown, 
red, and other sorts ranged from that figure down to 8°80 on trucks 
at station. Luxemburg minette is M. 1°70 to 2°40 p.t. The 
pig-iron trade is necessarily quiet, though firm, because 
most of the output for this year is di of, and it is rather 
too early to contract for next quarter, though this is here 
and there talked about. Stocks continue to decline, only small 
parcels are now changing hands, but these are frequent, and at 
— there seems no likelihood of prices receding yet awhile. 

e A production, including Luxemburg, was 337,297 t., 
against 902 t. last year for the same month. Spiegel and forge 
amounted to 159,506; Bessemer, 39,664; basic, 96,796; and 
foundry, 41,331. From January lst to August 31st, 2,511,853 
have been produced, against 2,248,417 t. last year. ‘he trade in 
spiegel is satisfactory at home, and large lots have gone to France, 
but otherwise there has been no increase of sales abroad. The 
—— any costs M. 70, inferior brands falling gradually away 


P- 
Forge pig finds ready sale ary as formerly noted, best Sieger- 
land brands being this week M. 46 to 47 p.t. Foundry is in better 
request, but this does not affect the prices. Bessemer and basic 
ore are in a little better demand. The wrought iron branch con- 
tinues active for home wants, but for export there is much left to 
be desired. The special Rhenish-Westphalian Convention has so 
far worked to the satisfaction of all parties concerned The boiler- 

late demand is improving, but not the prices, which are still at 

. 150 p.t.; but this is firm. The mills are well employed on 
these, as well as on sheets, which have gone up on the week M. 2 p.t. 
in the Siegerland. The wire rod trade has remained unchanged 
from last report. 

The steel works keep steadily employed. The result of the 
tendering at the H for steel sleepers, &c., for the Dutch E. I. 
Railways was that a Westphalian firm took the order for 4100 t. 
at fi. 314,000. The other offers, one from Belgium, from 
318,000 to 368,000 florins. In this and the next week 3674 t. of 
rails and 700 t. of fish-plates are to be tendered for at Altona for 
the German State Railways, as well as other large lots at Cologne, 
Frankfort, Hanover, and Magdeburg. 

The wagon works are terribly in want of further orders. It is 
the oft-told tale as regards the machine and constructive iron work- 
shops; still prices seem gradually improving a little, as they ought 
to do, for they are not in harmony with those of the raw materials. 
The Schwart: - Machine Company, of Berlin, makes an enviable 
exception to the rule, for the directors have just declared a 
dividend of 35 against 334 per cent. for last year. 

The French iron market, as far as prices are concerned, shows no 
improvement, though there is a little employment at the works. 
Bar iron is not in t demand ; on the other hand, the foundries 
are pretty busy, if not exactly on big tracts, The p t 
prices in the Nord are — merchant bars, 120f.; angles, 115f.; 
ordinary plates, above 3 mm. gauge, 145f. to 150f.; and below 
this gauge, 165 to 170f. ; boiler plates, 175f. to 180f. ; best sorts 
of ditto, 195f. ; and very thin sheets, 255f. to 300f. per ton. The 
demand for girders is as brisk as ever, and the prices as unstable 
and low as ever, 120f. being the nominal price at Paris, where 
building is still very active. It is said that Creusot has received 
considerable orders for steel cannon material for the arsenal at 
Fu-Ischéu and for Hong Kong (!) 

The Belgian iron market is a little quieter, but still continues 
very firm ; this does not produce much effect, as the rolling mills 
have engaged for the whole of their output for a long time to 
come. Forge pig has been contracted for in large parcels at 43f. 
for the first quarter of 1888. Foundry pig is in excellent demand, 
and No. 3 sort is not to be bought under 48°50 p.t. Italy is a chief 
customer for most articles. he coal trade is very firm for home 
consumption and export to France. 

The Vielle Montagne Company has a second time raised its zinc 

rices, which now are—for Belgium, 430f.; Holland, 207°50fl.; and 
England, £17 10s. p.t. 

e Bil ore market continues unchanged; the demand is 
active, but mine-owners are hanging back, satisfied with the pre- 
sent, but in expectation of better things in the future. e 
present prices are, however, not unsatisfactory, for Campanili: 
selling at 7s. to 7s. 3d., and best red ore 6s. 74. to 6s, 10d. p.t. 
Last week 68,200 t. were shipped. From January Ist to Septem- 
ber 17th 3,208,436 t. had been exported, against 2,359,175 t. last 
year to same date. 

Reports from St. Petersburg announce a steady general aug- 
mentation in the present customs dues. Out of 241 articles only 
eighty-eight are to remain intact. 

Another rare accident has just occurred in a briquet factory 
in Saxony, where, at a temperature in the drying room of 60 to 

deg. m., the coal dust ignited, and a very serious explosion 
took place. At the time, in a three-storied building, forty-five 
workpeople were engaged, the majority having presence of mind 
enough to escape into the open air, but fifteen were most seriously 
injured, many of whom, it is feared, fatally. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 24th. 

THERE is a surprising firmness of prices in all 
iron and steel ucts, and in lumber, coal, and 
petroleum, he crude iron output is higher than 
for many months, and when projected and build- 
ing furnaces are completed the weekly product 
will reach 150,000 tons. Bessemer furnaces are 
sold up for sixty days. Foreign material is selling 
at 20°50 dols. for Bessemer, 21 dols. for steel 
blooms, 31°50dols, for billets and slabs, and 
41 dols. to 42 dols. for wire rods. Foreign steel 
rails are quoted at 39°50dols. Gulf American 
No. 1 foundry iron is 21 dols. to 22dols.; No. 2, 
18dols. to 20 dols.; mill iron, 15 dols. to 17 dols. ; 
merchant iron, 2c. per lb. at mill, Merchant 
steel is 74c. to 9c. for tool, and 44 to 6 for ma- 
chinery. Foreign scrap iron, 20°50 dols.; old 
rails, 22°50 dols, to 2350dols. for tees; double 
heads, 23°50 dols. to 24 dols, 

Advices from Pittsburgh, Wheeling, Cleveland, 
and Chicago show a strong consumptive demand. 
Financial disturbances are threatened on account 
of the decline of loanable funds at eastern finan- 
cial centres, The rapid growth of the country, 
the construction of so much railway, the buildin, 
of houses and manufacturing establishments, an 
the ne pg of resources of all kinds has 
atsorbed all the ready capital of the country. 
The possibility of scarcity is causing a hoarding 
by some monetary interests in a position to do so, 
Many projected enterprises have been temporarily 
withdrawn from the market, because of the scar- 
city of money. A collapse would afford oppor- 
tunities of purchasing properties at only nominal 
values. 

Railroad earnings are large, and the facilities 
are constantly taxed to the utmost. All manu- 
facturing establishments are crowded with work 
for autumn and early winter. Commercial 
failures are of rare occurrence, and settlements 
are made oe 4 in most cases between debtor 
and creditor. The prosperity is on a solid basis, 
and no break is probable. A few companies have 
relinquished some railroad building enterprises 
for the present, and this gave rise to rumours of 
a falling off in raildemand. Rail mills are ex- 
panding their facilities, and next year will be 
able to furnish rails for twenty-five thousand 
miles of track. The iron industries in the South 
are surpassing all anticipations. Rolling mills, 
bridge works, stove, implement, tool works, and 
machine shops are being built as fast as men and 
material can be had. 

Numerous engineering enterprises are under 
consideration. The Dominion of Canada has 
appropriated one million dollars for the construc- 
tion of a ship canal on the Canadian side of the 
St. Mary River. The canals on the American 
side are free. A London company has purchased 
extensive coal property in Virginia. e influx 
of American capital into Northern Mexico has 
been so great of late that two, or perhaps three, 
branches of road will be built from the main lines 
into the remote mineral regions. Mining ma- 
chinery makers are filled with orders for improved 
machinery for the Far West and South-West, and 
the reports of experts ure uttracting capital and 
enterprise to enter upon the development of 
territory only recently brought to the knowledge 
of the public, 








NEW COMPANIES. 


PB following companies have just been regis- 


C. Townsend, Hook, and Co., Limited. 


This company, which emanates from the City 
of London Contract Corporation. — Messrs. 
O'Hagan and Co, —proposes to take over the busi- 
ness of the firm of C. Townsend, Hook, and Co., 
of the Snodland Paper Works, Snodland, near 
Rochester—including the business of manufac- 
turing and supplying gas, as well as the business 
ot paper manufacturing —power being also taken 
to carry on business as electricians, It was regis- 
tered on the 26th ult., with a capital of £100,000, 
in £10 shares, with the following as first sub- 
scribers ;— 


8 
*Thos. May Dunster, 202, Upper Thames-street, 











Bg Anemone io. Seis So, cee ee we | 
*Wm. Tennant, 9, Mincing-lane, merchant... .. 50 
*Alderman G. R. Tyler, 17, Queenhithe, whole- 

~ .,. eS re 
J. G. Gibson, Snodland, Kent, assistant ag 

Se OO a 
John Bates, Snodland, Kent, f paper 

maker is) 66 be, Se 0m. Mer ee: Se: eer 
J. Hyde, Snodland, Kent, engi ne «o @ 
W. Dedrick, Snodland, Kent, clerk. . o« & 


The number of directors is not to be less than 
three, nor more than seven ; qualification, £500 in 
shares or stock; the first are the subscribers 
denoted by an asterisk and Colonel T. J. Hol- 
land, C.B.; the remuneration of the ordinary 
directors is to be at the rate of £150 per annum 
each, with an additional £150 for the chairman. 
The contracts entered into have not been regis- 
tered, so that we are unable to give any informa- 
tion as to the real purchase consideration and the 
promotion expenses, 


‘uller Nail and Rivet Rolling Machine Com- 
pany, Limited. 


This company proposes to manufacture nails 
and rivets, and to carry on business as engineers, 
and for such purposes it will adopt an agreement 
of 5th ult., between H. E. Full and ‘TT, F. W. 
Crawhal-Wilson, The company was registered 
on the 28th ult., with a capital of £10,000, in £50 
shares, The subscribers are :— 

8 
H. J. Barclay, 30, Trinity-square, Tower-hill, 

CO ae ae is aa, Nae an: -/oh 08%, 19% 

T. Clifford Hogg, 15, West-road, Tottenham, con- 

CE OU oy 5s he) s.: 6s, <0. 00 
E. Butler, Newbury, Berks, engineer .. 
J. A. Lamont, 49, Lime-street, engineer .. .. 
W. Macrorie, 49, Abbeville-road, Clapham .. .. 
a” aon? Fuller, 1, Leadenhall-street, engi- 
GO. Mtb oh” a Reicbacte EW 

asd me BW. 
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The number of directors is not to be less than 
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three, nor more than seven; the first directors 
will be et at the first general meeting, 
the subscribers acting as directors ad interim. 





Electric Car and Power Company, 
Limited, rrr 

This company pro to acquire and work 
the letters patent No. 2783, dated 26th Feb- 
ruary, 1886, granted to Alfred James Jarman, 
for ‘improvements in the construction of electro- 
motors for the propulsion of tram-cars, electric 
l tives, vehicles, and other purposes.” It 
was registered on the 29th ult., with a capital of 
£100,000, in £1 shares. The company will adop' 
two agreements — unregistered — dated - 
tively the 18th of August and the 6th of Septem- 
ber, the first being between Messrs. A. J. Jar- 
man and Percy Dobson, of the one part, and the 
Contract and Agency Corporation, Limited, of 
the other part; and the second being between 
the said corporation and Thomas Henry Church, 
as trustee for this company. The subscribers 
are:— 








Shares. 
A. J. Jarman, 82, Willett-road, Brixton, electrical 


OU, on ne ee cae 66. Abit en As 2 Oe 1 
C. J. B. Reed, Holland House, Highbury New 
CTE 55. oat ah. ae ‘ane #0) Be! Vas 1 
T. H. Church, Winchester House, Old Broad- 
I ace os) on. .oe aes be ae 1 
F, Twinch, 83, Devonport-road, W., coliiery pro- 
Mia nx aes ua ban) on, 6 cek borg 6 1 
R. Sindall, Woodlands, Catford, cashier .. .. 1 
C. E. M. Barker, Harold Wood, Essex, 
IE aaa ane | aa: Vinten 8 8 cad ele 1 
P. Dobson, 68, Mervan-road, Brixton .. .. 1 


The number of directors is not to be less than 
three, nor more than seven; qualification, shares 
or stock of the nominal value of £250; the sub- 
scribers are to appoint the first and act ad 
interim. The remuneration of the board will be 
at the rate of £100 per annum each, with an 
additional £100 per annum for the chairman, to 
be doubled in any year in which the dividend 
shall reach or exceed 10 per cent. Mr. A. J. 
Jarman is appointed general manager of the com- 
pany’s works for seven years, 





Hitchin'’s Five-proof Plastering Company, 

imited. 

This is a reconstruction of a company of the 
same title, carrying on business at Grayling 
Works, Manor-road, Stoke Newington. It 
was registered on the Ist instant, with a capital 
of £20,000, in £1 shares. The new company 
is to discharge the liabilities of the old com- 
pany, and is to issue one fully-paid share in 
respect of every three vendors’ shares, and one 
fully-paid share in respect of each other share 
held in the old company. The subscribers 
are :— 


8 

N. J. Whitcombe, 1, Gresham-buildings, char- 
errr 

C. W. Emson, Surbiton, secretary to Under- 


writers’ Association .. .. 2. « «2 «+ «« 1 
F. E. Whitcombe, 18 and 19, Bishopsgate-avenue, 
leather merchant 10 


J. Stuart, 20, Bucklersbury, iron merchant.. |. 10 
H. Adams, 32, Finsbury-pavement, gun manu- 
facturer .. 10 


*P. D. Holland, Coventry Park, Streatham, |. 10 
J. South, 18 and 19, Bishopsyate-avenue, leather 
MEE cca. 04 tn, 48° de. tek ce, vary <a 20 


The number of directors is not to be less than 
three, nor more than five; qualification, £100 
in shares; the first are Hyman H. Collins, 61, 
Old Broad-street; John Stuart, 11, Queen Vic- 
toria-street; P. D. Holland, and G. A. Bell, 
of Ford, Shrewsbury. Remuneration — chair- 
man, £75 per annum; each director, £50 per 
annum; with an additional £10 each for every 
£1 per cent. dividend in excess of £5 per cent, 
per annum. 








NEW PERMANENT WAY FOR THE 
BELGIAN STATE RAILWAYS.* 


THE Minister of Railways in Belgium has 
decided on the adoption of a Vignoles rail, weigh- 
ing 101 lb. per yard—50 kilograms per metre— 
designed by Mr. Flamache, to be manufactured 
by the Cockerill Society.2 The new rails are 
5‘7lin. high, 5°32in. wide at the base; the head is 
2°83in. wide, rounded at the top, with a radius of 
7din., for a width of 1°8in., merging into each flank 
with a radius of 0°59in. The vertical web of the 
rail is gin. thick, and the bearing surfaces for 
removing the fish-plates are inclined at the rate of 
one in tive. This low rate of inclination is con- 
ducive to the stability of the joint. The rails are 
294ft.—9 metres—long, on twelve transverse 
sleepers of oak, creosoted. The sleepers are 
placed 314in. apart, from centre to centre, except 
at the joints, where they are 23}in. apart. On 
each intermediate sleeper a metal plate, 94in. 
wide by 5hin., is placed under the rail. It is 
slightly recessed to receive the flange of the rail, 
and to check any tendency to lateral displacement. 
It is pierced with three spike-holes, but only two 
spikes are used, The additional hole admits of a 
third spike being used, if needful ; the spikes are 
about Nin, in diameter, screwed with a strong 
thread of about }in. pitch, cut 0‘l6in., or about 
jin. deep. The rails are fished with angle-brackets, 
or fishes, formed with a wide bottom flange, for 
the sake of stiffness, and also to take a bearing 
on the joint sleepers. For this purpose, the fish- 
plates are made 28¥in. in length. They are 
secured to the rails with four lin. bolts and nuts, 
of which the bolts are formed with fang-heads let 
slightly into the fish-plates to prevent them from 
turning round. 

All the details of the fastenings have been 
designed with a view to the opposing of sufficient 
surfaces of contact to the action of horizontal 
forces. Summing up, it is stated that the resist- 
ance to flexure is augmented by one-half; the 
stiffness doubled ; the intensity of the pressure on 
the wood, fifty per cent. less; and nearly all the 
abutting surfaces twice as much as when compared 
with the old rail, 





1 “ Proceedings” Institution of Civil Engineers, 
2 A section of this rail may be seen at the Inst, C.E, 
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Application for Letters Patent. 
* tents have been “communicated” the 
name wad oflieam of the communicating party are 
printed in italics. 


27th September, 1887. 


18,038. DeTacHaBLe Cuains, A. Bagshawe, London. 

13,039. Groves, J. Kayser, London. 

13,040. Casn Boxes, H. H. Chilton and B, J. Botwood, 
Wolverhampton. 


-— ConTRACTABLE VesseLs, W, H. Wells, Ever- 
8 ie 


13,042. Woo. Matrresses, A. Leech, Manchester. 

13,043. LyvecTinG Arrinto Furnaces, H. and A. Wilson, 
Stockton-on-Tees. 

13,044. Expanpina Gusset Envevore, F. H. Harrison, 
Bradford, ' 


ord. 

13,045. Guipe Bars Carryina PatrerN THREADS, J. 
Jardine, Nottingham. 

13,046. Oursipe JaunTinG Car, T. J. Haslam, Dublin. 

13,047. CLeansina Powper, J. W. Paton, Moorfields. 

13,048. MANUFACTURE of SULPHURIC AcID, J. Beveridge, 
Frodsham. 


13,049. Preservine System, I. Allegretti, London. 

13,050. Twin ConTROLLING SPRINKLER FIRE-EXTIN- 
GuUISHER, S. B. Wilkins, ung’ 

13,051. Automatic SpRiInkLeR Piue, F. Gartside, 


lasgow. 
13,052. Piston Vatves for Steam Enoines, P. Arming- 
ton, London. 
13,053. Screen Hoiper, N. C. A. Parker, London. 
13,054. RecuLatina the Banp of Tres, J. Hunt and G. 
Smith, London. 
13,055. BrusH-mMaKING Mac#inery, C. Gutsmuths, 


London. 
13,056. ELECTRIC-MAGNETIC Motors, W. Aldfred, Lon- 


on, 

13,057. Compinep Lamp for Burnina 0113, &c., J. F. 
Sleat, London. 

13,058. BaLtot-Boxes, P. A. Staley, London. 

13,059. CLeanrsa Leaves containing Fisre, J. G. 
Tongue.—(The Hemphill Fibre Machine Company, 
United States.) 

13,060. Steam Borters, T. A. York, London. 

13, .. Boxes for TeacHinG SPELiina, C. 4. Maynard, 

mdon. 

13,062. WaTeRPROOF Fett, 8. Barnwell, Birmingh 


13,126. WasTe-PREVENTIVE Batt Vatve, T. Feller 
Thames. 


-on- \ 
13,127, Burr Hrnag, A. os pone ve Halifax. 
13,128. RecuLatine Vatve for Steam and other Pires, 


le % en, Germany. 
18,129. Cure Hook and Piate for SHow and Price 
Tickets, C. Beardall, Brighton. 
13,130. Osrarsinc Power from Wixp Force, J. C 
Sellars, Lond 


on. 

13;131. Bassinerre Bopy, E. R. Billington, Liv 1 

13,132, Compinep Suirt and CoLiaR Stvup, Fi J 
Rowley, London 

13,133. Stampino or Beatinc Macuines, W. P. Thomp- 
son.—(J. Winkler, Germany.) 

13,134. BorrLes and Stoppers, A. B. Warhurst, Man- 
chester. 

13,135. Hyprants, W. A. Stevens, London. 

> Se Cranes and Lirrs, W. R, Green 

Z on. 

13,137. CLorHes-HoRsE for Aininc CLoTHes, W. Seward, 
London. 

13,138, Horse Cottars, H. W. Loads, London. 

13,139. Soap-makinG, M. I. and H. G. Whibley, and A, 
Williams, London. 

13. = Lens AtracumMents for Lamps, A. Gerken, 

ndon. 

18,141. AUTOMATICALLY SupPLyine Cicars, E, Edwards. 
—(C. Bach, Switzerland. 

—, Seamiess Boxes and Cases, T. Sparham, 


mdon. 

13,143. CiinicaL THERMOMETERS, T. P. C. Crampton 
and W. Usher, London. 

13,144. Topacco Pires, W. Fraser, London. 

13,145. Sparutas for Mixine Pitis, J. F. Golding, 
London. 

~, Locx Botts and Nuts, 8. de la G. Williams, 


ndon. 
ee. Torrepogs, J. O’Kelly and B. A. Collins, 


mdon. 

13,148. Propucinc RectitingaR Motion, F. Ross and 
A. Franzen, London. 

13,149. Devices for Hotpinc Hats, R. Spier and C. 
Bender, London. 

13,150. InpicaTinG the Presence of Explosive GASES, 
G. F. Redfern.—(/. Molas, France.) 

a re TREATING SEAL Sxuys, M. Horn and R. Bach, 

mdon. 

13,152. Inzectors, T. H. Williams, London. 

13,153, Repeatinc Orpnance, C.F. Hengst, London. 

13,154. ConTRoLLine Gas, &c , Cocks by ELEcTRICITY, 
H. R. Fisher, London. 

13,155. JacquaRD ApPaRatvs, 8. Holdsworth, London. 

—_— Letrerpress and LirnocraPsic Rouuers, W. 





13,063. PapLocks, G. Harrison, Birmingham. 

13,064. MaNuFACTURE of CARBONATE of Sopa, P. Bate- 
son and M. C. Arnholtz, Liverpool. 

13,065. ArTracHinc Saw Buiapes to Hanpies, E. 
Weldon, Sheffield. 

13,066. Rino for Umpre.ias, T. Widdowson, Sheffield. 

13,067. Jornts for Raits of Rartways, T. Hi 
Sheffield. 

13,068. Securrnc Heaps of Picks, J. G. Hawksley, 

ord, and 8. Willi m, Shettield. 

13,069. TeLecrapHy, F. van Rysselberghe, London. 

13,070. CoLtar Buttons, N. Mitchell, London. 

13,071. Macurnes for Mincine Meat, T. Williams, jun., 


? 


mdon. 

13,072, Derecrinc Counrerreit, F, Chamberlain, 
Waltham Cross. 

— Warp Lace Fasrics, A. Lees and F. H. Lees, 


ndon. 

13,074. Ensurine the Sarety, &c., of Baccace, H. A. 
Deraismes, London. 

13,075. Wire-rop Rees for Rotiise Mitus, F. H. 
Daniels, London. 

13 076. REELING Mecuanism of Rop Ro.uine MILLs, F. 
H. Daniels, London. 

13,077. ComBineD Piuc anc OverFLow Pipe, R. 
Ed London. 

13,078. Separatinc Dust, &c, W. R. Lake.—(The 
Knickerbocker Company, United States.) 

13,079. Courtine for VeLocirepes, &c., F. Haisman, 
Hanwell. 

13,080. Dynamo-ELEcTRIC Macuines, W. Fritsche, 
London. 

13,081. CarBon Fitaments, J. Pullman, London. 

13,082. Screw Propeciers, W. J. Steves and A. J. 
Hill, London. 

13,083. Automatic SaLe and Detivery of Liquips in 
ExcuancE for Corn, H. ty, London. 

13,084. AppLyinc Hair to Dots’ Heaps, A. J. Boult. 
—(J. Kubelka, Austria.) 

13,085. TREATMENT of Farry Actps, W. P. Thompson. 
—(La Société Industrielle des Glycerine et Acides gars, 
France.) 

13,086. Strraicut Knitrina Macurnes, G. Verdier and 
E. Schultz, London.—29th March, 1887. [Received 
27th September, 1887. Antedated 29th , A.D. 
1887. Under International Convention.] 

13,087. Savery ApPLIANcEs for WHEELED VEHICLES, 
Vincenzo, Count di Tergolina, London. 

13,088. METHYLENCHLORIDE, B. Willcox. — (Farben- 
fabriken vormals Freedr. Bayer and Co , Germany.) 

13,089. Stram Enornes, L. Durant and A. Lencauchez, 

mdon. 

13,090. Fittnc Loose Papers, E. H. Meyer, London. 

13,091. ELecrric Motor for Ciocks, M. Viau, London. 

13,092. CarBon Fitament, W. R. Lake.—(La Société 
A. Cruto and Cie., Italy.) 

13,093. Paver Bac Macuinery, J. Duerden, London. 

— TorPepo and other Vesseis, J. Y. Short, 

mdon. 





28th September, 1887. 


13,095. Wixpow Burnps, T. Turner, London. 

13,096. Ort, &c., Burners, R. Wallwork and A. C. 
Wells, London. 

13,097. ExtincuisHER for Or Lamps, H. B. Parish, 
Birming! le 

13,098. ENVELOPE-MAKING Macuine, F. H. Harrison, 
Bradford. 


13,099. Barus, Sinks, &c., D. P. Menzies, Glasgow. 

13,100. VeLocirepes, W. Banning, Birmingham. 

13,101. Fire-rscaPe, J. Surridge, Cardiff. 

13,102. SucaR MiLxs, J. G. Hudson, Glasgow. 

13,108. Pick for Looms, W. Bartle and G. M. Bell, 
Bradford. 

13,104. Fixmnc Susstances to Bepsteaps, A. L. Bayley, 
Sutton Coldfield. 

13,105. Vatve, J. Butterworth, Rochdale. 

13,106. Door Mats, &c., J. Whiteley, Manchester. 

13,107. Sprine Fastenine for Buttons, &c., J. Mellor, 
Manchester. 

13,108. Rotary Pumprne Enaines, J. Robertshaw and 
J. T. Co , Manchester. 

— Insectors, T. H. White and W. Hardy, Man- 

te: 


chester. 
13,110. THEATRE Curtains, A. Harris and J. B. Hannay, 
G 


Ww. 

13,111, Hoists, 8. G. Bennett, Handsworth. 

13,112. Apaptine TaBies to the Game of BILLIARDs, 
F. C. Williams, Leicester. 

13,118. BorrLe Stopper, L. T. Plose, London. 

13,114. PREVENTING Horses Siiprina, T. Walley and 
J. Brownlee, Glasgow. 

13,115. CapsuLinc Macurnes, J. D. Mitchell, Glasgow. 

ee &c., Macurngs, W. H. Baxter, 
Hali 


‘ax. 

13,117. Fue. Economiser, J. Rowley, Manchester. 

13,118. ATracHMENT for Brace Enps, &c., 8. Taylor, 

Manchester. 

18,119. Excentric Press, C. Whitfield, Kettering. 

13,120. Gas Lamps, F. W. Clark, London. 

13 yt Gas Incanpescence Lamps, R. H. Courtenay, 
ndon. 

18,122. Cigarettes, J. F, Forth, London. 

i Curtain Hooks or Susrenpers, 8, Atkins, 


13,124, STRENGTHENING SteaM and Fsep Pips, W. B. 
ompson, Dundee. 
13,125. Optaininc Fresh Water from the Szas, C. L. 
Wells, Naples. 





and J. Silvester, London. 

13,157. Burton-makino Macuine, A. Gruhl, London. 

13,158. Automatic Escare Vatve, J. A. Fowler, 
London. 

13,159. ELecrro-motors, W. W. Dunn, London. 

13,160. OpeRaTING the SLIDE VALVEs of STEAM ENGINES, 

W. Garrett, London. 
13,161. Facitiratine the CLeansino of Drarns, 8. G. 
untley, London. 

13,162. Courtincs for Raitway Venicies, E. Vogt, 

London. 


13,163. Rorary Enornes, G. A. Tabourin, London. 
13,164. WaTeR SPRINKLERS, T. Walters and A. Pell, 


mdon. 
20th September, 1887. 
13,165. HoLtow Metatiic Bow Hann es, 8. H. Keel- 
ing and F. C. Smith, London. 
13,166. SHoe for Prorectinc Horses in SLIPPERY 
WeaTHER, A. Pearson, Birmingham. 
13,167. ADJUSTABLE Draper's StanpD, J. Goodwin, 


ndon. 
7~ WaLKING and Umpretta Sticks, J. Gullery, 


ast. 
13,169. Sarety Expiosion Proor PerroLeum Lamp 
Vase, . Roberts, Cumber! 
13,170. Game of Curtine and Simmar Games, T. B. 
, Smethwick. 
13,171. Lirtinc InpoaRp and OvuTBoARD, J. C. Ken- 
worthy, Cheshire. 
13,172. Knoives for Raisinc or Forcine Beer, &c., A. 
Bruce, Glasgow. 
13,173. ILLUsTRATING and Recorpinc the ComBINEeD 
LAY and Prayers of Foorpauy, &c., J. Baines, 
Bradford. ; 
13,174. Cattinc up Diat for Horets, &c., G. Slater, 
Sheffield. 
13,175. InsTanTaNEoUS EMERGENCY GOVERNOR, H. 
Asp’ , Liverpoo 
“ Guarp for Tram-cars, &c., T. B. Waterfield, 


ublin. 
7 Incot Moutps, 8. Appleby, Middlesbrough-on- 


‘ees, 

13,178. Vatves for Steam, &c., Encrves, J. W. Melling, 
anchester. 

pe he of Prepaip Goons, J. Owen, Liver- 


poo 

13,180. Cement, J. Hargreaves, Liverpool. 
13,181. Bangos, J. Ormerod, Manchester. 
13,182. Pen-HoLpers, T. Garnett, Bradford. 
13,183. Boots, H. W. Robi , Northampt 

13,184, Fire-arms, A. Lindner, London. 

13,185. Steam Scourinc Drepcers, A. Harrison, 





mdon. 

13,186. SHurTers for PHorocrapHic Lenses, J. M. 
Elliott, Glasgow. 

13,187. Sprinc MatrressEs for Bepsteaps, C. W. Hains- 
worth, London. 

13,188. Forminc SHeet DoucH Witsovut Rot.1ne, E. 
Herrissé, London. 

13,189. SuutTTLEs for Looms, R. Greenwood and W. 
Tzit, Glasgow. 

13,190. Fix1nc BoTTLE-wAsHING BrusHEs, W. Thomson, 


Glasgow. 

13,191. VeLocirepes, J. H. Hall and H. L. Phillips, 
London. 

13,192. APPARATUS for Receivine Corns, J. Edwards, 


Birmingham. 
13;193. EXTINGUISHING Fires, J. M. and T. B. Stanley, 


mdon. 

13,194. CaBLe Raitway, A. J. Boult.—(C. Vogel and F. 
Whelan, California.) 

13,195. WasHinc the Heap, W. P. Thompson.—(A. 
Heinemann, Germany. 

13,196. Purification of Extracts from Fruits, &c., 
W. P. Thomp —F. Kl , Germany.) 

13,197. Boots and SxHogs, G. Nichols, T. G. Evans, and 
J. B. F. Clows, London. 

13,198. Fietp Kitcuen, L. A. Groth._(M. R. ron 
Pittoni, Hungary.) 

13,199. TaBLeE, Writinc Desk and Seat, J. Eckardt, 





mdon. 
13,200. Sarety SeL¥-Lockine Tap, J, E. Waizencker, 


ndon. 

13,201. Lawn and Drawine-Room Pocket TaBLe, J. E. 

Hughes, Walthamstow. 

13 hea and ApJusTaBLE Caarr, E. Smith, 

mdon, 

13,203. Winpow CLEaninG Cuairs, H. J. Allison.—(A. 
Dormitzer, United States.) 

13,204. Carp, &c., Cases, A. J., H. C., and W. C. 
Needham, London. 4 

13,205. Sprrir Torcu, H. Squire and S. Pamington, 


mdon. 

13,206. Feepina Borttes, &c., 8. J. Pocock and J. J. 
Keevil, London. 

13,207. Inprcators for ELectric BEeLus, A. Morley and 
H. W. Wilson, London. 

13,208. WaTeR Heater for Fire Enoines, J. C. Merry- 
weather, London. 

13,209. Frre Escapes, J. C. Merryweather, London. 

13,210. FiRE-EXTINGUISHING APPLIANCES, J. C, Merry- 
weather, London. 

13,211. FasTeninc Tors on Bititiarp Cues, T. F. 
Smith, London. 

13,212, Pianorortes, T. Snaith, London. 

18,213. Vent and Gimet Pes, A. Vaudiot, London. 

13,214. MovuLpiNe ARTICLEs in CEMENT, J. H. Great- 
h ndon. 

13,215. Saretps used in Excavatinc Tunne s, J. H. 
Greathead, London. 
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— ay Lamps, W. Howes, jun., London. 
13,217. C. Aedy, London. 
18,218. La none Horstine Buooxs of Ics, A. H. Scaife, 


— —EE Exrectrric Lamps, E. Bihm, 
ey and Creaninc Corron, &c., H. Offroy 


13,221. ConTROLLING RECIPROCATORY &c., MOVEMENTS 
of aa < J. H. Hi 
Frings, J. F. Wright and G. E. 


‘teh, Bim Poratogs, &c., G. R. Holding, London. 
30th September, 1887. 
13,224. Cerrrauisinc DirrerentTiaL CrrcutaR Rack 
Geartnos, D. T. Weston, Stockton-on-Tees. 
18,225. Brace Buck.ss, J. Cadbury and J. G. Rollason, 


18,226. Movrspteces, F. T. Glover, Birmingham. 
13,227. Currixe SCREW-THREADS on Pires, C. and A. 


jus, Manchester. 
18,228. Torsrixe Warer WuHeet, J. Staincliffe, Oak- 


— Pree or Barret Keys, D. E. Baker, Guis- 
18,230. WING Seam, H. Marle, Birmingham. 
13,231. es Frs, &c., W. M. Gay, London. 

13,232. ste bse with a Ratway Train in 


orion, A. E. blin. 
= 7 Galbraith, London. 
‘oon, London. 


233. ENVELOPES, 

13,284. Wareis,G G. W. 

13,235. SELF-ACTING oa H. Power, Solihull. 

13,236, Saavinc Apparatus, A. E. Green, 

13,237. Mecnaxism for Cuanocine the Savcrries in 
for Weavine, C. Holdsworth and J. Horton, 


13,238. Sautries for Weavinec Textite Fasrics, 8. 
Whi Rochdale. 


1 . Conxectine Pirss, J. Smith, Warwickshire. 
13,240. Heatinc and Coane Buitprxes, W. J. 
Bradford. 


13,241. Removine Dust, R. Boote and W. Kent, 
13,242. OPEN-HEARTH MetHopof MaNurAcTuRING IRON 
and Street, G. Hatton, London. 
13,242. Dres for Srrixinc the Caps, &c., of Boxes, 
W. H. Allen, 


9 


&c., W. jon. 
18,244 Curtine and Stampinc Macurnss for Biscuits, 


> 4 
13,245. Pracrye Rartway Trams in ComMUNICATION 
with an E.ecrric Conpuctor, E. Graefe, London. 
13,246. Ratsmvc, Lowentnc, and Hoipinc Rattway 

Carriace Wixpows, J. W. Stott and J. W. Ashton, 


London. 
— Comernation NEEDLE or NEEDLE Cass, J. W. 
‘ames, 
13,248. Lynatine Nrrrovs Oxipe Gas, E. G. B. Barlow, 
—. Lamps for Licutinc, &c., F, H. Lenders, 


13,250. Breecn H. de London. 
13,251. Avromatic Extineuisnine Sarety Lamps, I. 


, London. 
13,252. FASTENING Ssors, F. 8S. Stark and J. W. 
London. 


Tonge, 
18,258. | 53° Borross, A J. Boult—(0. W. Ketchum, 


nada.) 
13.054 iy Leh for een W. P. Thompson.—(J. 
13,255. Parse for Tomer, &c., A. B. Wathurst, Man- 
13,2 Mixrse Susstances in a DRY Srate, F. W. 
All London. 
13,257. Sream and other Borers, T. A. York and 
. C. Edwards, London. 
—, Revotvixe Door Posts, W. H. Dutton, 


13,259. Sevr-actinc Let-orF Motions for Power 
Looms, R. Hunter and J. H G . 

13,260. Compounp Encore, 8. Wolfson, London. 

13,261. Srirreners for Dress Bopies, F. C. Nutter, 


ion. 
13,262. CartpREn’s CaRRIAGES, &c., a Cork, London. 
13,268. Vatve Tarp, R. Morant, 

13,264. Casn IxpicaTors and Reverend, J.J. Webster, 


13,265 Srartmnc Tramcars, &c., E. , London. 
13, * peta Vatves for Recutatixnc Gas, A. T. Clarkson, 


13,267. mee Press, 8. G. A. de Pont, en. 
13,268. Carcn Pit for Street Gututes, J. F. Clarke, 


on. 
— Vatve Gear for Pumpixc Enorves, H. Davey, 


jon. 
13,270. Pumprnc Encrxes, H. Davey, London. 
13,271. Hotpise Surps’ Ruppers, T. G. Stevens, 


on. 
13,272. Kyrttinc Macutxes, C. H. Aldridge, London. 
13, 273. a Trarmise AtracnHMeNt, C. Mundy, 


— “Tacaruast of Sewace, T. Donnithorne, 


on. 
13,275. TRAVELLING Dust a, H. Simon, London. 
13, rene ag ar ane &c., Foop, J. H. Greathead 


13,277. ns of oe F. Nettlefold, London. 
13,278. Doc Leap, W. — London. 
13,279. Escape of Smoke from Hats, &c., W. L. Wise. 


—{ — ae -) 
13,280. P. Schwenke, London. 
13, pl. Securrnc Hose to CovpLixos Hunter, 
W. Tuerk, jun., and J. C. Hunter, EA, 


lst October, 1887. 


13,282. Arn Cueck Foorsatt, W. Fraser, London. 
13,283. ee Sweets, &c., H. F. Studds, 


13,284. —— Sappte or Strrrvp Bars, 8. Withers, 
Birmingham. 

13,285. Dress and Harr Frxs, FP. Tes, Birmingham. 

13,286. Varnyise for LeatHer, §, Washington, Man- 
chester. 

13,287. Potisnixc Meta.s, 8S. Washington, Met Cont 

13,288. Comprnep Vaw and Puieasure Trap, C. Scu 


irmingham. 
13,289. Conrrotitinc the Dampers of Steam BorLer 
Forxaces, D. D. J. Parsons, J. H. Parsons, 
13,290. REGENERATIVE Hyprocarson Lamp, L. Chandor 
and C. H. Nélting, London. 
13,291. Smoornine IRo: - 8. d’Iszoro, Manchester. 
13,292. LusricaTors, J. randison, Manchester 
13, 293. Waeets for * etiam nig &e., J. Hudson, 


13,294. Toots for Expanpinc Tuxes, R. W. Tayler and 
F. J. Tayler, Bury § St. Edmunds. 

13,295. Protection of the OureR Sotes of Boors and 
Suozs, C. W. Hancock icester. 

13,296. PREPARATION of Tea, H. Jackson, Manchester. 

18,207. Keerrnc Bicycies Upricut, G. Hansell, Brad- 


13,298. Reevs or Frames, W. Rhodes, eens 

13, 299. Proves, D. Paterson, 

13, 300. Storprerinc Bott es, A. HS , London. 
18,301: FLEeExisLe Tose Covp.ines, T. , White- 


13,302. CovupLinc-up Toupixc and Biss, T. Thorp, 

13,303. Contiss Vatve Gears, 8. H. Shorrock and J. 
M Bolton. 

13,304. VantaBLe Biast Pires, C. J. Nicholson, Bir- 
mingham. 

13,305. Preventixe the Waste of Gas, R. 8S. Barnes, 
London. 

13,306. Bows for Striscep InstruMENTs, E. Latch- 
more, London. 

13,307. Receasinc Fasrentsos of Turnstites, &c., G. 

1 a B W. M. Walters, London. 

— ICYCLES, 

| ~<a aarlrnaen Macaixg, C. V. Burton, 


13,310. “Oeremvous Suprty of Om, W. Perkins, 
London. 








=. Waueets and Putueys, R. A. a London. 
18,312. Drepeine, J. A. Radley, 

13, 318. AncLecrapn, J. A. Boorman, Lo: 

18,814. Promotinc CoMBUSTION, W. "e. "Griffiths, 


18,315. ScREW PROPELLERS, B. Dickinson, Lon 

18,316. CouNTERACTING VIBRATION in choco my &e., 
en, ion. 

13,817. vw oeaenaaaal Reaisterine, F. W. Morley, 


13,318. Vasoorunen, A. J. Boult.—{F. Rourk, Canada.) 
18,819. Foop and Liquip DELIVERING APPARATUS, | 
Everitt, London. 


_ [, Somes Reouxators, J. G. Statter and 8. L. 


18,321. g al Movements, C. C. Barton, 
London. 


18,822. Lime K1 Solvay, Lond 

13,823. Kevouvine Funsact, E. aug London. 

18,824. Recovery of Precious Meras, J, Nicholas and 
we, 

18,325. ELECTRO-CHEMICAL a for Recovery of 
Meats, J. Nicholas and H. H. Fanshawe, London. 
18,826. Propuctnc Evecrric Sxocks, J. Douglas and 
H. Abbot, London. é 
18,327. CoveRiInG Buttoys, G. A. Page.— (J. Fiala, 


Germany. 
1s.sa0 328. Spruves, J. Aye Birmingham. 


13331. Suction and Force Pump, A. , ee London. 

13, Pxrotom J. Decoudun, Lon: 

ie. — ny en L. Gaulard, J. D. 
‘esque’ 

13,334. Ax.Es-BoxeEs, W. R. Lake.—(G. M. and J. A. 


Rurtss, J. J. Speed, London. 
13, 336. Acetic Acip, J. E. Johnson-Johnson, Reman 
8rd October, 1887. 


13,837. Boxsrns, &c., R. N. and J. Wailes, Halifax. 
= Exectrric Lame ATTACHMENTS, Ww. Hartnell, 


Mian Woop Praninc Macuines, T. N. Robinson, 
anchester. 


a, Seen, 1 J. and J. Vaughan, and J. 
er, Mi 
_ Hame re F. M. Franklin and J. G. 


yersee, 
18,342. Wunew-eomn Fastener, R. Platt, Hyde. 
13,343. Lockine the Doors of Ramtway Carriaces, A. 


13,344. Boor, &c., Rivets, C. A. T. Rollason and T. H. 
Slater, Birm 

13,345. PRESERVING MiLk, Cream, &c., T. Carroll, 
Dublin. 

13,346. Wrxninc Coat, T. Archer, jun., Newcastle-on- 


Tyne, 
13,347. Looms, O. Drey, Mancheste: 
13,348. Sarery Lamps, J. Cooke, Birmingham. 
13,349. Couruine) Raitway Wacons, J. R. Burchall, 
." Fixine Wiecmss to Fisurxoc Rops, W. Phillips, 


13,351. THeaTricaL Scenery Screw, S. Henshaw, Bir- 
mingham. 
13, vw hy SHoE-soLe Sewrmsc Macurxes, J. Albrecht, 


18,353. CHarx W. Rose, Birmingham. 
— Finis Marine ArtTILLery, A. H. Broadbent, 


13,855. Deiwae Cuatrs and Fastentnos, A. T. Har- 
vey, Glasgow. 
13,856. Tor Race Game, W. C. Owston, near Ponte- 


rac 

18,357. — ADVERTISING, C, R. Gourlay, Newcastle- 
upon- 

13,358. ES Makks on Piece Goops, J. A. Cun- 


anches 

13,359. Union Jorxt and CHEcK-VALVE ComBINED, P. 
Buckley, London. 

13,360. Lamps for O11 Burninc Purposes, E. Sherring, 
Manchester. 

13,361. —— CORRESPONDENCE TABLETS, H. 
ones, 

13,362. Brace Borzoxs, A. E. Parsons, Sidlesham. 

13,363. Looms, F. Senior, Y: ire. 

13, 04 MEpIcaTING WOOLLEN Feit, V. F. Wood, 


13,365, CHAMELON Lamp Snape, E. G. Such, London. 
13,366. Rerene, W. L. Siena Actien "Gesellachaft 
fiir Chemische Industrie, Germany. 
18, 367. Lire-sAVING APPARATUS, B een 
eS ConcavE erg — ee an 
NOB Kingsho 
13,369. an: Inontane, H. B. “Dornblut, F. E. Lang, 
and M. H. Melley, London. 
13,370. Nuts Preventep from Workixc Loose, W. 
yliss, London. 
13, ar. MILK Cans, &c., R. Stroud, London. 
18,872. REFRIGERATOR ‘BuinprNes,. E. Schroeder, Lon 
mn. 
13,373. CLockxs, H. D. Cole, London. 
asst. EXPLosIvE ProsectiLes, J. “MacDonald, Glas- 


, London, 
PROJECTING 


13875. Me Mrrers for Compressep Arr, J. Sturgeon, 


13,376. ARTIFICIAL Compounns to IMITATE Woop, B. 
Hi London 


arTass, 

13,377. Frirrixa Raprat Axes, K. Marek, London. 
— Spuittinc Coat, &c., W. Scorer, London. 

1 rane HyDROCARBON ‘Lamps, 8. A. Johnson, 


13,380. Dire Jot, D. Lang.—{F. J. Garner and N. 
Curé, Belgium.) 

13,381. TicHTLY Cosine Tanks, B. G. Sinclair and E. 

. Wans! London. 

13, 382, Wueets for Ve.ocipepes, W. R. Lake.—(F. H. 
Harr riz, United States.) 

13,383. Preventixe Devivery Boxes being (rexen, 
T. Melville, London. 


| 13,384. Looms, P. A. Staley, Londen. 


13,385. VeLocipepes, A. 8. Ford, Lendon. 
13,386. Scarves, A. Jones, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 
367,557. ya pa Vatve, W. A. Short and E. Lalime, 

Malone, N.Y.—Filed April 29th, 1886. 


Claim.—(i) The cylindrical slide-valve H, consistin, i 
the y portion H!, the heads H?, the bolt 
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and te packing rings K' placed one ave tho other al 
an king rings K placed one above er al 
each of the valve, substantially shown 
and described. (2) In shelsnapastent Sor chenmn Gaighnns, 
a steam chest having inlet and outlet ports and lugs or 
on its sides, valve rod having a 
tlet ay: and bein adapted to slid call, 
ow le ‘ically 
between the lugs ~~ 4 sides of the steam chest, a 
cylindrical valve having 


3 
Ht 
A 
4 








one above the other at each end and operating in the 

cage, and the valve bolt having a recessed projection 
inewhich fits the T-end of the valve rod, substantially 
as shown and di bed. 

867,617. Gun Carriace, H. Gruson, Buckau, near 
Magdeburg, Prussia, Germany.—Filed January 
18th, 1887. 

Claim. —(1) The combination of a shield or casing, a 
revoluble cap or cover su at its by said 
shield, and a gun carri y said cap or cover, sub- 
stantially as set — @ The combination of a 


shield or casing, a convaco-convex cap or cover sup- 
ported at its Diy oobh Gna @ anion, ond @ 

carried by said cap or cover, substantially as set 
forth. (8) The combination, with a shield or casing, 





of a revolvable armour resting upon said shield or 
Hod agun carried by said armour, a seat also car- 
ried said armour, he a fixed platform or floor 
at such distance from the seat as to be con- 

a Ba reached by the gunner’s feet, substantially 
7 set forth. (4) The combination, with a shield rem { 
ring supported a of a ps mye cap 
~ cover, rollers in of said 


= 4 and deg and ge an pel by said 
os as set ‘forth. (6) 3) The cousbtention, 
with the metal shield or , the revoluble cap or 


cover, and the = satel there’ y, of the seat for the 
engl suspended from said cap or cover, substan- 
ly as set forth. (6) The combination, with the 


a, the superposed revolub! 
bearing ring throv 






































b, and the gun carried thereby, substantially as sct 
forth. (7) The combination with a revoluble sup- 
port for the gun, of a circular track or way, and an 
ammunition box having wheels resti: 
track, substantially as set forth. (8) e combina- 
tion, with the shield or casing A, and the ground 
—— Al of a gun, and a revoluble su port a 

said casing by which Fag gun oS cent 

lly a ed forth. (9) The fa Rly ac 
a agm brackets E, the bell-crank lever dl, = 
therein, the gun having trunnions upon on 
arm of ‘said lever, the a , formed on the | von 
arm, and the worm ¢ mgaging said segment, sub- 
stantially as set oe. (10) —e of the 
shield or A, having the door C at - — 
thereof, the revoluble top, the gun carried 
top, and the ground wheels Al, supporting aan shell 
or casing, substantially as set forth. 
367,651. E:ecrric Motor, A. W. Meston, St. Louis, 

el February 13th, 1886. 

Claim.—{1) In combination with the shaft, commu- 
tator carried thereby, and commutator of an 
desire motor, a mane often ae votal about 

said » a sleeve capable of but not 
rotary movement relative to said cnate, governor arms 
and balls supported from said shaft and adapted to 


4 Le SEER, 








control the position of said sleeve, and gear, one mem- 
ber of which is carried by said sleeve and the other by 
an independent shaft having Bee go with the 
brush-supporting device, said ring being made to 
engage so as to move the-brus “ in one or the other 
direction when said governor balls are moved, substan- 


tially as set forth. (2) In combination with the shaft, 
commutator, and commutator es of an electric 
motor, a oke or disc su 

a tooth 


hal having said brushesand havin; 
segment, ashi — Syren ga wi 


said — af ise su) on 
een fictional met ert asthatits 


opposite faces shall isc alternately, 
and governor arms an cs h oe crodeniies connec- 
tion with the motor shaft and with said frictional 


tantially as and for the purpose set 
forth. (3) In combination with a motor shaft, cora- 
mutator, and commutator brushes, a yoke or disc sup- 
porting said brushes, having a toothed segment, 
additional toothed segments fixed to said yoke ordisc 
at the extremity of the first segment te 
lanes therefrom, a centrifugal Sorting shat yond 


connec’ said shafts an: oneal jo by id gover, 
and pinions on said —_ one 
rigid on said shaft and the mn | ton thereon, 


but having oppositely turned clutch connection with 
said first pinion, the said pinions being adapted to 
engage with the toothed segments of the brush-su 
roars = Se substantially ns eot forth K 
com! tion with a motor t, ee 
commutator brushes, a yoke or disc sw 
brushes, a shaft having © ting connection with 
said yoke or disc, clutch mechanism for pee | 
said shaft with the motor shaft, and a centrifuga’ 





upon said | 








governor 07 ted by said motor and controlling 
clutch waecbentt substantially as set forth. “= 
367,675. Art or DovusLe-Ttonavemna Boa 
Shimer, Milton, Pa,—Filed November 12th, 1 
a improvement t in the art ey double. 
ng a ng a ie passage through th 
ng machine, which pon oA in cutting parallel 
— : both faces of the board, the lower cu 
-—< following in at nape the ‘upper cut the 
then cutting e cores left standing between 
card grooves comtpoutively from above and below, with 
cutters shorter than tne distance between the outer 
walls of opposite grooves, substantially as described, 


367,675, 
ies GLE ng EPP 


(2) The improvement in the art of double-tonguein; . 





board, which consists in cutti el ves in 
one face of the , then cutting el grooves in 
the opposite face of ‘the board in alignment with the 


first-made grooves, then cutting the core or ridge out 
between one set of grooves, and then cutting the other 
core or ge such po ayo of cuts following each 


other as the con - = a through the 
machine, ha F anes 


734. TerRMinaL ror Exvecrric Casies, R. H. 
W “iddicombe, Chicago, Ill.—Filed August 16th, 1886, 
Claim.—The combination, ky g the eel pe of a 


tel phic cable and the a = insulated 
~ a s, of a nite with with the end of 








the lead pipe and provided with binding posts Sprted 
through the bex, said box being rectangular and pro- 
vided with binding posts arranged upon one face of 
the box, and an opposite removable face for affordin 
access to the interior connections, bs when cl 
forming an air-tight and water-proof chamber at the 
end of the core, whereby the mea may be protected 
from moist while y be made with the 
different wires at the binding poner 4 outside the box, 
substantially as shown and described. 








808. Pump, J. H. Frenier, Rutland, 
January 27th, 1886. 

Claim.—The combination of a pump consisting of a 
wheel and a pipe rigidly connected with its centre and 
continuous to the point of final discharge at its upper 
end, both rotating as one and constructed with a con- 


stantl and valveless which is spiral or 
helicoldal in the wheel, wit! 


receiving mouth at the 
(367.803) 


Vt.—Filed 





periphery, and continuous to the point of final dis- 
charge at the upper end of the pipe, the wheel being 
arranged to rotate in a plane oblique to the perpen- 
dicular with the pi pa ma mo at an inclination 
therefrom, bearings for the pipe, and gearing —— 
rotary motion is Ganmnitted to the pip and throv 

} ol we to the wheel, substantially as here’ “ 


,949. Recenerative Gas Lamp, C. EB. Bell, Green- 
Jield, Ohio. — Filed September 1st, 1886. 

Claim. (1) In a regenerative gas lamp, the combina- 
tion of the tubes provided with flaring ends, the con- 
caved disc having tubular connection with one of said 
tubes, the apertured ring inserted between said disc 
and one of said flaring cnds, the heating chamber 
connecting by a tube with a transverse tube connect- 
ing with the space or chamber between said concaved 
disc and the flaring end of the inner tube, and the gas 
PY pipe entering the heating chainber, substan- 

as and for the purpose sect forth. (2) In a 
suguacaitive gas lamp, the combination of the tubes 











provided with flaring ends, the concaved disc having 
ante connection with one of said tubes, the aper- 
tured ring inserted between said disc and one of said 
flaring ends, the hea chamber tine with the by a 








tube with a th the space 
or cham tween said d od disc and the flaring 
on of the eer tube, the gas 4 en’ 
the hea’ chamber, the Wades th its su 
applied to the outer of’ the first-named tubes, and the 
ey, su as and for the purpose set forth. 
(8) The com yen a hy or epee | gas ape of the 
—s AD, provided wit apereret 


wl Foy concave disc ¢,t tabes EEG, heat ¢ camber i. 
the dove O, tube G, ha im, and the gas 
supply tube J, substantially as fied. 




















Oct. 14, 1887. 


THE ENGINEER. 


303 











=a 


STRUTS—THEIR WORKING STRENGTH AND 
STIFFNESS. 


By Proressor W. H. Samira. 
No, I. 
For the sake of convenience in reference we will begin 
this article by a tabulation of the nomenclature that will 
nloyed, 
er: Nomenclature. 

} = the leading cross dimension of the strut perpendicular 
to the avis of its least cross-sectional moment of 
inertia, or in certain cases tho cross dimension 
parallel to the known plane of bending, 

L = length of strut. 

§ = sh? = the cross-sectional area. 


I=tht= be mA moment of inertia. 
1+ $h=2ih?,, »» bending modulus, 
W =wS = load, where w = average compressive stress on 
section. 


¢= the ratio of the excentricity of the resultant end 
thrust, from the centre of area of end section to 
the cross-sectional dimension h. 
8 = distance of line of thrust from centre of any section 
ap ~— is bent by load W. Thus at each end 
=e 
M = W8 = bending moment on section. 
m= WS “4 (2744) = surface stress due to bending mo- 
men 
i = w +m =compressive stress on edge of section at 
concave side of bent strut. 
A = maximum value of 3 generally occurring at middle 
of length of strut, 
B=WE . he y 
s\L 

The relations between h, S, and I are very important 
in whatever manner the subject of struts be treated. 
The following table sets forth these relations in a form 
convenient for reference, and for all the shapes of section 
that are commonly used. In cases III, IV., V., VIII., [X., 
and X., the plates are sup to be thin, ze. the ratio 
of their thickness to / is taken as small ; and certain ap- 
proximations are made by neglecting the third and higher 
powers of this small fraction. The error involved in this 
approximation is so small as to be of no account at all in 

ractice. In cases IIL, IV., and XI, the strength given 
[ the web, which necessarily binds the flanges together, 
is left out of the calculation, the webs being indicated in 
the sketches by single lines. The error involved in this 
neglect is considerably greater than that mentioned above, 
and should be avoided if accuracy is desired. Account 
may be taken of the web by combining case II. with III. 
or LV., and case V. with XI. If the web be a lattice- 
work, the calculation of strength and stiffness may always 
be carried out with amply sufficient accuracy as if the 
same amount of metal actually used in the lattice bars 
were spread out in a continuous plate web of proportion- 
ately less thickness than the actual bars. 

IV. is the special case of IIL, in which the moment of 
inertia is the same for all possible directions of bending. 
When the load is meant to be centrally applied, and when 
there are no incidental transverse bending forces, such as 
wind pressure, it is ———_ to say beforehand in which 
direction the strut is likely to bend, and in this case it is 
evidently correct to make it as stiff against bending in 
one direction as in any other; that is, the moment of 
inertia of the section should be the same round all axes. 
This is insured by making the section symmetrical and 
similar with respect to two transverse axes at right angles 
to each other. With the exception of IL., IIT., and VII., 
all the sections in the table fulfil this condition. 

With regard to IL., if there be no side forces or known 
excentricity of thrust to determine the direction of bend- 
ing, then it is probable, of course, that the bending will 
take place in the direction of ‘the least cross-dimension, 
say b, But under the conditions supposed it is improper 
to have any difference between these two dimensions h 
and b, The connecting-rod of an engine, or a locomotive 
coupling-rod, may be taken as a typical case of a strut in 
which we know beforehand the direction in which the 
bending would occur if the section were the same as 
respects two right-angled transverse axes. The friction 
at the crosshead and crank pins throws the line of thrust 
away from the centre of section in a determinate plane, 
and the transverse acceleration of momentum of the rod 
in the plane of its swinging oscillation supplies bending 
forces determining the buckling again in the same plane. 
In these cases it is proper to give the section greater 
strength in this plane than in the other; that is, it should 
be made deeper in this plane. Casés II., III., and VII. 
are intended to supply the formulas suited for such cases, 
the bending being supposed to take ne in the direction 
of the greater dimension h. It should be remarked, how- 
ever, that if the ratio between the two dimensions be 
designed with accurate correctness, so as just to allow for 
the known disturbing influences, it then becomes once 
more impossible to say beforehand in which plane the 
buckling in actual work will chiefly occur. 

In Section XI. four equal sections are placed at the 
corners of a square and are braced together by webs. 
The formule apply whatever be the shape of each corner 
section, The cross-dimension of the corner section must, 
however, be small in ratio to A, the side of the square, in 
order that the approximation should not involve appre- 
ciable error. 

Finally, it may be mentioned that if a section with 

webs be used, and the webs be neglected in the calcula- 
tion, some compensation for this neglect may be made by 
using for A in the formulas the outside dimension, ée., 
measured over the outside edges of the flanges, instead 
of from _centre of one flange to centre of the other, as 
marked in the sketches in the table. This is usually not 
a full allowance, but it may be really an over allowance 
if the flanges have considerable thickness. 
_ The reciprocal of the number in the last column is an 
indication of the suitability of the shape of section for 
strut duty. Thus it appears that XI. is the best shape, 
then in order of efficiency come V., VIIL, L, VI., ye 
and lastly IX., which is the section that uses most mate- 
rial for given strength and stiffness. - 

W being the load, and 3 the distance of its line of 








action from the centre of any section of the strut, the 
bending moment on that section is W%, and the edge 
Ws 

eae Thus 
we obtain the fundamental formula for the stress on the 
edge of any section of a strut— 


stress due to that moment is m = W 3 17 


= 8 Tosa 


Sn a se 


a 


This is a true formula so long as the stresses are all 
fairly within the limit of elasticity. It is true for every 
point of the length of the strut, whether it be of uniform 





The first difficulty in utilising this fundamental law for 
help in practical design is to find out how large Ais. If 
we knew A it would be comparatively easy to find 8, so as 
to give the desired ¢. But A depends itself on S in a 
complicated manner, so that the problem becomes involved. 
The first attempt to formulate the strength of struts was 
made by Hodgkinson in the shape of a strictly empirical 
rule to represent the results of his experiments on cast 
iron and wood columns, the former being solid and hollow 
cylinders, the latter of solid square section. His rules, 
which make the strength proportional to a power of the 
diameter ranging from 34 to 4 and inversely proportional 
to a power of the length ranging from if to 2 have, of 
course, no applicability outside the conditions of the 
special experiments which he made. They can be found 
in Molesworth and elsewhere. 

Chronologically the next treatment we find of this 


Table of Values for Strut Sections. 

















































































































21 8 
Shape of section. 8. 8. I. i. st a7 Remarks. 
1 1 oy 
L h2 1 is ht is 6 hi 6 Square. 
b 1 13 1 b h2 Bendi ah 
I. bh ; oo” | pz 13 6 nding || h. 
1 bt a ‘ 
Ill. Qbt ai bene =H bth 2 Thin flanges. Bending || A. 
t | 38 3 t 2 Thin flanges. I equal 
IV, 6th 6 h | 2 ! w Ooh 3th | 2 round all axes. 
V ; 23 24 4 h2 3 Thin plates. 
“_ EN ee, Skint O° P 
a. bal hal oe * 3 . 
Vi. 4” 4 ea ri 39 8 Circle. 
Vil. to ve eee bk 8 | Ellipse. 
4 4h | 64 64 h | 32 
Vill. th et | gee | So | pew 4 | Thin tube. 
| | 
| 1 
ath 27 | th na | ote | 2 rm 
t t Thin plates, Inside dia- 
. 4 & " gg F 2 , 1 
34th 345, 175 ¢ hi 175 ;, 35 t hi 9°75 gonal, > h. 
y) ) Corner sections of any 
Ss 1 158 1 
XL r) h 8 : ~ § R2 J ear 2 shape, but all equal and 
| - 4 4h 2 small in ratio to h. 
| 
$ $ | 

















or varied section, whether the load be exactly centred or 


widely excentric in application, whether the strut be 
initially straight, or curved, or crooked in any manner, 
whether the material be uniform in quality or the 
reverse. It is not true for heavy stresses beyond the 
limit of elasticity, these being caused by large bending 
moments, and therefore corresponding with large deflec- 
tions. The deflection corresponding with this limit 
increases rapidly with the strut’s length and decreases 
as the thickness increases. 

At the section where the deviation from the line of 
thrust is greatest, the stress at the edge is :— 

am s A 
ik w fi+ 2-4} atceick ae 

A being that maximum deviation. If the conditions are 
symmetrical for the two half-lengths of the strut, this 
section will lie at the centre of the length. If, further- 
more, the section be uniform throughout the length, 
evidently this stress at the centre seetion will be the 
greatest occurring anywhere. But if the section be 
varied along the length, in size or in shape, then evidently 
the maximum stress may or may not occur at the centre, 
the point at which it actually occurs depending on the 
mode of variation of the section. By adopting one par- 
ticular manner of varying it, it would possible to 
obtain equal edge-stresses all along the strut. 





question is that due to Euler. It is carefully and fully 
developed in the writings of Redtenbacher and of 
Grashof. The result given is that anything under a 
certain load will produce no deflection at all, while any- 
thing the least over it will defiect the strut continuously 
until it breaks. This limit may be expressed by an 
average stress per square inch by dividing the limiting 
load by the section. Thus expressed it is:— 
: 2 

Limiting average stress per sq. in. = 8 = 7° E °G) (c) 
It is here termed 8 because that letter has been used for 
the same quantity by Professors Ayrton and Perry in the 
columns of Tue EnGIneer of 10th and 24th December, 
1886. The actual safe average stress w in struts is always 
greatly less than this unless the length be very short, 
when the piece ought to be called rather a “ bearing 
block” than a “strut.” This rule applies only to struts 
of uniform section. It is deduced from the assumptions 
that the strut is initially perfectly straig:t, perfectly 
homogeneous in quality; that excentricity of the thrust 
from centre of end section is avoided with absolute 
mathematical exactness; and that the stress indicated by 
this formula lies within the limit of elasticity. For struts 
of ordinary proportions the last assumption is far from 
the truth. hove, some small accidental inexactitude in 
the centreing of the load must be reckoned on in practice, 
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and, unfortunately, a very minute excentricity has an 
extremely influence in reducing the strength of a 
long strut. is formula is thus known to give extrava- 
gant results in practice, and is not of real utility in engi- 
neering design. 

The next effort that may be mentioned is embodied in 
what is known as Lewis Gordon’s formula. It is recom- 
mended by Rankine, who worked out a set of coefficients 
to be used in it for several different shapes of sections. 
To compare it with our fundamental formula, it may be 


written ‘ 
b=w{i+a*(t)} oa vem) 


where a is a coefficient depending on the shape of section 
and modulus of elasticity of the material. Mr. Shaler 
Smith has worked out a large number of coefficients for 
this rule, which may be found in Molesworth. 

This rule is deduced in the following way :—In the pure 
cross-bending of beams for each shape and mode of varia- 
tion of section and each mode of distribution of load, the 
deflection that co-exists ee any maximum edge 


stress m is proportional to ae If m be taken as a 
FIXED constant quantity considered safe for the material, 
this gives the “safe deflection” proportional to — This 
result, which is perfectly correct for beams subject to 
pure bending only, is ap ied to struts by taking A in 
law (6) proportional to 7 whence is immediately ob- 


tained the above formula (d). To recognise at once 
that the application is wrong and inconsistent with 
itself, it is only necessary to notice that it assumes m as 
a fixed constant quantity in the equation k = w + m. 
What really ought to be constant is 4, the maximum 


stress in the strut. If / and m be constant, then w = bl 


would also be constant; and to find the proper S, one 
would need to do nothing but divide the load W by the 
constant w. But the rule os does not give w con- 
stant for constant £; and besides, common experience 
shows that w ought to decrease rapidly with the length. 
The true logical result of the above reasoning is the for- 


mula k=wfitam(Z)}. 


In this it is just as involved a problem to determine m as 
it is to find A in equation (b), and there is, besides, the 
difficulty of finding the correct factor a? for each set of 
conditions. If the rule were consistent with itself, it 
might be accepted as a rough empirical approximation to 
experimental results, but as it is not so, it is necessarily 
discarded as worse than useless, namely, provedly mis- 
leading. 

Next in chronological order may be mentioned a paper 
written in May, 1877, by the present writer, read before 
the Edinburgh and Leith- Engineers’ Society on 20th 
March, 1878, and printed in the proceedings for 1877-78. 
In this the fallacies underlying the above two rules were 
explained in detail, and the effect of excentricity of appli- 
cation of the load was shown to give formulas equivalent 
to the following :— 


. wv 
A=eh see. (= /*) 
8 ™ w 
{1 + 3. e see. (F /*)} 

These formule apply only when the section is uniform 
throughout the length. Methods of using this formula 
for the practical work of design were explained, and a 
series of curves drawn to facilitate such work. It was 
shown that the excentricity e may be due to “ imperfec- 
tion of workmanship,” “want of elastic homogeneity in 
the material,’ and journal “friction,” occurring, for 
instance, in the cases of connecting rods and excentric 
rods. The probable relative values of this excentricity 
in struts of different materials, different forms of end 
jointing, different lengths, sizes and shapes of section, 
were discussed at length. The general conclusion arrived 
at was that, under given loading, the “ maximum stress 
upon a strut is a perfectly definite quantity; but that, 
since it depends on the magnitude of the excentricity of 
application of the load, and since this excentricity— 

though in an absolute sense strictly determinate in each 
special case—is not capable of accurate calculation, 
therefore the whole question of the strength of struts is 
one of probability and not of exact theory.” 

There may be next mentioned a paper by Mr. Claxton 
Fidler, published in the “ Proceedings” of the Institute of 
Civil Engineers, vol. lxxxvi., year 1886, evidently written 
without a knowledge of the last-named paper. Here, 
again, excentricity of line of pressure is considered to be 
the determining cause of weakness in struts. The excen- 
tricity due to want of homogeneity is taken as the 
leading influence, and its possible amount is calculated 
from the range of modulus of elasticity shown in experi- 
ments on several materials. The formula used is deduced 
from the case of a strut the load on which is centred with 





() 
I 


exactitude at both ends, but which is slightly bent before | San F 


being loaded, the initial curve being taken as a curve of 
sines. The rule given by Mr. Fidler is:— 
k= 1 ~—} 
w +9 a (f/) 
where ¢ is proportioned to the ratio of the excentricity 
due to inequality of elasticity to the cross-dimensions of 
the section. There seems, however, to have occurred 
some mistake in the deduction of this equation, as it seems 
impossible to reconcile it with (g) below, which has been 
obtained independently by others of acknowledged mathe- 
matical ability and by the present writer. 
To compare more clearly with previously mentioned 
formulas the result of supposing exact end centreing and 
initial strain according to a curve of sines, we may put 





«k= initial central deflection—before loading. Then we 
find :— 

8 
B-w 


k=w{1 + a tas} 


This formula does not require reference to trigono- 
metrical tables; but the numerical examples given below 
show that this leads to no practical advantage. 


Ax=eh 





» (9) 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Portugal— New Customs Tarij.—Articles free of import duty, 
but subject to the tax of 2 per cent. ad valorem, for works in 
bars or harbours:—Brass, bronze, copper, &c., in castings or 
sheet ; iron shot; lead, pewter, and zinc, in castings, sheet, and 
shot; metals not manufactured, not otherwise specified ; 
mineral ore; minerals in the rough, not classified; miners’ 
fusees ; vessels navigable or new, exceeding 7065 cubic feet, and 
steam tugs with a gross tonnage exceeding that amount. 


Criass VII.—Mineral Substances. 


£s. da 

RMN ORD nn ns csi ce gy ee be ve oe tO 8 1 

Minerals manufactured.. .. .. .. .. «. «. .. adval, 8 perce, 
Crass VIII.—Metals, 

£sa 4 


Copper, mixed or pure, with brass, bronze, &c., in basins, 
SG PORES ee WR Ce 
Copper, pure, or mixed with brass, bronze, &c., hammered or 
not o! mentioned, and tubing.. .. .. .. perton 2 5 0 
— pure, or mixed with brass, bronze, &c., wire 
wn 


eh cc es 29 0s cc es se sei seo co POP 38 1 FT 
Tron, cast in lumps or sheets, not manufactured -. ad val, 
Iron, in lumps or sheets, galvanised, tinned, covered with 
lead or zinc, ted, plain, or prepared in any way,perton 018 7 
,» mani » not otherwise mentioned, painted or 
eo 00 be ce se cs cc 20 cc eos oo POPton 8 9 10 
Iron, manufactured, not otherwise distinguished, led, 
s Bee pe cc ot) pel POR 
Iron manufactures, not otherwise classified, exceeding 220°4 Ib. 
RENE os wo 00) 6s oc «+ Ge ws of cee $$ 5 3 
Iron manufactures, wire drawn.. 
Tron rails of any description .. 
Iron tu! ae Ses ba) ue we 
Iron, wrought orin tubes .. .. .. .. .. .. .. adval. 4pere. 
Iron, wrought cables and chains, not otherwise 5) - 
ho ae oh bk 46, ep Op © pe se ite tape oe Oe 
Iron, wrought manufactured, not otherwise classified, — 
—_ wrought, enamelled, gilded, polished, a 
Me 66” a ws ws 00] sh =e as bs po gota ren 
Iron, wrought, not otherwise specified, each article weighing 
of es 00 cote 00 ce oe co co PUP tom 1819 6 
+. «. «» perton 5119 7 
tured, pay the same 





il perton 3 710 


be, 22 on O6 se 
Jaasifiad fi 





-. perton 615 7 
-. adval, 4pere. 
+. perton 54 410 
+. perton 615 7 


Steel, cast, not otherwise mentioned .. .. 
Steel, manufactured, not elsewhere specified 

Steel springs for vehicles .. .. .. .. .. 
Steel wire 


Sa ere ein isll 2 
Zinc, manufactured, perforated or in sheets, for buildings, 
rton 6 2 5 
Zinc, manufactured, not elsewhere classified a tn 13 ll 2 
CLass X.—Apparatus and Machinery Employed in Agriculture, 
Industry, and Science, 
£s8. 4. 


Copper apparatus for distilling and concentration in vacuo, . 
perton ll 6 

Implements and tools for agricultural and gardening purposes, 
rton 018 10 

Implements and tools and separate pieces of machinery for 
AGECEONEEED 4. <<: - 09 00 us 0s je oo EO «6 BF 

Ditto, pieces for industrial purposes and for steam engines not 
SITEIIINE... cs co 66.56 10s, We. 20 sh ..co. O00. DD 
Machinery, industrial, not elsewhere distinguished .. perton 3 7 10 
Steam machinery up to l5-horse power.. .. .. .. perton 410 5 
” ” 50 ” os + perton 3 710 

Crass XII.— Miscellaneous Articles. 


Anchors, chains, and other articles of metal for fishing and 


pe + perton 214 3 
Fixed and rolli 


stock for railways ofany kind .. ad val. 10 perc. 

Sailing or steamships new or ready for use up to 7065 cubic feet, 

Vehicles of all kind pt railway carriages aot foes 
cles of 8 exce ilway +» « Qdval, 27 perc. 

Vessels d das thy, on the sale price ad val. 7 perc, 


Portugal—Completion of Harbour Works at Azores.—Tenders 
for the completion of the harbour works at Ponta Delgada in 
the Island of St. Michaels will be received up to 2 p.m. on 21st 
November next. No tender is admissible unless the persons 
sending it shall previously deposit £14,444, either in cash or in 
Portuguese bonds of the Public Debt. Up to the 21st November 
the whole of the designs, plans, sketches, &c., as well as various 
documents concerning the work, may be examined at the 
Department of Public Works, Lisbon, and at the office of the 
harbour Works at Ponta Delgada.! 

Russia— Opening of Ochakoff Canal.—The Ochakoff Canal, or 
the newly deepened channel in the Ochakoff bar, was opened on 
the 18—30th July last. The length of the channel dredged is 
4} miles ; the width, from 350ft. to 385ft. The depth of the 
channel has been increased from 164ft. to 20ft. With a strong 
northerly wind the water falls considerably ; the Russian 
Government intends increasing the depth to 22ft. or 23ft., and 
dredging the shallows at the mouth of the Bougat to the same. 
The quantity of deposit removed was 1,027,361 cubic yards, at a 
cost of £90,230. 

Tahiti—Trade in 1887.—There has been very little change in 
the state of trade here for the past half-year, and there are 
general complaints from merchants at the general decrease of 
trade in these islands. No official list of imports for 1886 has 
yet been published, without which the true value of British 
manufactured goods imported cannot be exactly arrived at—in 
addition, many articles come through Bordeaux, Hamburg, and 





rancisco. In round numbers the relative proportions of 
imports of different national productions may be taken at :— 
American, 40 per cent. ; British, 20 per cent. ; French, 17 per 
cent. Among the principal articles of British production are 
galvanised iron for roofing, nails, copper, iron, yellow metal, and 
nails for sheathing vessels, There are not any complaints as to 
the execution of orders or the quantity of British goods, which 
may be accounted for by the agents in England who buy for the 
market being generally well posted in the trade requirements of 
Tahiti. It is not probable that there will be any great extension 
of British trade with these islands ; but unless some prohibitive 
legislation, such as was proposed by the last Conseil-General, 
comes into force, there will always be as much demand for 
English goods as at present. The Colonial Government having 
reduced the subsidy for carrying the mails to and from San 
Francisco, cannot get any one to perform the service; we are, 


} See Enornzer, 2nd September, 1887, p. 188, 





© 





therefore, in unpleasant uncertainty as to how or when our 
despatches will be forwarded or mails received. A subsidy of 
£6000a pee would insure the service of a regular line of steamers 
from and to San Francisco. The Colonial Government seem to be 
waiting for the opening of the Panama Canal, when they will 
endeavour to make postal arrangements with the Home Govern- 
ment in connection with the existing service between France 
and Colon, 

Tunis—Report on forests.—The forests of Tunis, which cover an 
appreciable part of the surface of the country, were, until the 
French occupation, subject to no supervision, and suffered much 
from the want thereof. In 1883, the French, alive to the im- 
portance of preserving the remnant of these forests, which are 
the property of the State, placed them under the management 
of a separate department, which has carefully explored their 
extent, and conclusively demonstrated that they are an im- 
portant element of national wealth. It is to the cork forests 
that the attention of the new department has been mainly 
directed. In dealing with the forests and woods three systems 
were proposed ion for fixed periods, management by the 
State, or sale. The second of these was adopted as the system 
best adapted for their extension and preservation, especially as 
it was held to be of paramount importance to favour the increase 
of rainfall in the country, the quantity of which is sup to be 
intimately connected with the forests. Much has been doneduring 
recent years in improving the condition of the cork forests. Roads 
have been cut ugh them, and spacious alleys formed at 
stated intervals to serve as a means for arresting the march of 
the destructive fires which frequently ravage them. Above all, 
much progress has been made in barking the trees, by stripping 
the rough bark from the trunks of the trees to the height of 5ft. 
or 6ft. from the ground. To meet the expenses incurred, there 
were available the sums accruing from the sale of the trees 
already felled, and of the bark of the zen for tanning. The 
Director of Forests and Woods has drawn up an estimate of the 
expenses and receipts of his department for three consecutive 
decennial periods commencing with 1884. He estimates that 
during the third decennial period 1904—1914 the expenditure 
per annum will be £27,000, and the receipts £96,000, leaving a 
yearly profit of £69,000. A map showing position of forests 
accompanies report. 

Brazil—Trade of Rio Grande do Sul.—The U.S. Consul at 
Rio Grande do Sul in a report on emigration says :—A number 
of English and German mechanics find employment on the lake, 
ocean, and river steamers, and in the railroad shops, but they 
generally arrive under contract for a stipulated term of years, 
subject at the expiration to a renewal, with an increase of wages, 
if they desire to remain. The trade of this province, formerly 
controlled by the English, has of late years gradually passed into 
the hands of the Germans, where it is likely to stay, as there 
are no ple who can compete with their Jewish business 
acumen, love of money, and shoddy of goods. 

Colombia—Prosperity of British trade——The U.S. Consul at 
Barranquilla reports:—Columbians will not purchase from 
American manufacturers, as they can purchase the same 
goods from English manufacturers at from 30 to 40 per cent. 
less, especially in machinery of all kinds, except agricultural 
implements and tools, mining machinery, and pumps. Within 
the next five years not less than a hundred cities in South 
America will establish waterworks, all the material for which 
will be furnished by England. Large works are now being con 
structed at Bogota, the capital of the country; all the material 
used comes from England in English vessels, and is landed at this 
port. Speaking to the contractor recently, while looking at the 
material being put on river steamers—mostly built in England 
—I told him that the United States could furnish better pipes 
than those he was shipping. He replied, “I know it; but these 
are good enough for all purposes, and 35 per cent. cheaper than 
any I priced in the States.’ There is not a locomotive or rail- 
road car of American make; all are English, though the 
owner of the railroad is an American. All the rails are 
English. It may be safely estimated that within the next 
twenty-five years not less than 50,000 miles of railway will be 
constructed in South America. English manufacturers will 
furnish all the materials for these vast undertakings, unless our 
manufacturers are willing to compete with them upon the 
merits of their wares alone. An English syndicate of iron 
manufacturers—the same that has operated so successfully in 
Chili during the last few years—has just purchased a 200 miles 
railroad concession in this country, and thus the industry of 
their manufacturers thrives, and a market is made for their 
goods by their intelligent business methods, Why cannot our 
manufacturers do the same? If English capital controls the 
railroad system of this continent, as it is in a fair way of doing, 
the same capital will control all the commercial and industrial 
avenues of this vast and extremely rich country—second to no 
other in natural resources of all sorts, 

Germany—Thomas slag as a fertiliser.—The U.S. commercial 
agent at Mayence sends an elaborate and exhaustive report upon 
the extending use of Thomas slag as a fertiliser of great value to 
those interested in agriculture and in disposing of the slag. 
The refuse obtained in the working of crude iron, which was 
formerly considered waste to be got rid of in the best possible 
way, is now ed in Germany as a valuable fertilising agent, 
and an excellent substitute for superphosphates. At present 
about 400,000 tons are ground into powder and used on the 
fields. Thomas slag is rich in phosphoric lime, from which the 
iron is separated, and the slag then ground into dust, meal, or 
powder, and put on the market as a fertiliser under the name 
of patent phosphate meal, containing from 24 to 28 per cent. of 
phosphoric acid. It was considered until recently that this 
dust, meal, or powder could not be used as a fertiliser through 
not dissolving easily enough. Closer study has led to the con- 
clusion that it is more efficient than bone dust or Peruvian 
guano, and can be sold to the farmers at one-third the price of 
superphosphate, containing an equal quantity of phosphoric 
acid. Professor Wagner, in charge of the Governmental experi- 
mental agricultural office at Darmstadt, has carried out a series 
of experiments to fix the relative value of Thomas slag in com- 
parison with other fertilisers, and published a treatise on the 
subject, upon which the report is The result of these 
experiments was, the fertilising value of phosphoric acid in 
superphosphate, when soluble in water, being fixed at 100 :— 





Su osphates is On ae ok ee Ae be eh oa 
Raw Peruvian 10.. oo tee! ost DP 
Steamed bone dust .. 10 
Coprolithenmehl 9 
Thomas slag, first quality . 61 

” » medium 58 


” oo COREUD 0: 00 40 00) ce ce co oo oo SB 
For all practical purposes a mixture composed of 20 per cent. of 
coarse and 80 per cent. of fine powder has a fertilising value of 
50, which is sufficient. Superphosphate costing 100 and Thomas 
slag “45, the use of the latter effects a saving of 10 per cent. 
The report contains a full description of the experiments, 
diagrams, illustrations, methods of application, tables, &c.? 





2 U.S. Consular Reports, 81, 1887, pages 1—11, 
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REFRIGERATING MACHINERY, SS. 





REFRIGERATING MACHINERY FOR THE 
8.S. FIFESHIRE. 


On Wednesday, the 5th inst., a number of influential gentle- 
men interested in the frozen meat trade were invited to an 
inspection of the refrigerating machinery on board the s.s. Fife- 
shire, recently built by Messrs. Swan and Hunter, Wallsend, for 
Messrs. Turnbull, Martin, and Co., Glasgow, under the survey 
of Mr. John Wotherspoon, of Greenock. This vessel has been 
specially designed and built for the New Zealand meat trade, 
and embodies the latest improvements in marine engineering 
and architecture. The engines are by Messrs. Blair and Co., of 
Stockton, and are of the triple expansion type for working with 
steam of 1601b. initial pressure. The coal consumption will 
only be 20 tons per day, which is remarkably low for a vessel 


carrying 5000 tons at a speed of eleven knots per hour. The | 
fore hold is entirely fitted out for meat carrying, and is insu- | 
lated in the usual manner with flake charcoal between two | 


layers of tongued and grooved boards, Practically the whole of 
this hold is below the water level, so that it is not exposed to 
the direct rays of the sun. This is shown in the section 
above, 
trunks, &c., is about 84,000 cubic feet, which is equal 
to the carrying of some 30,000 carcases, or about 900 
tons, of frozen mutton. The cold air is admitted by 


a large wood trunk extending along one side, and is with- | 


drawn by a similar trunk at the other side. The cooling 


machinery, which is said to be the most powerful of the | 
kind ever applied to ship work, has been designed by Mr. T. B. | 
and supplied by 


Lightfoot, Queen Victoria-street, E.C., 
Messrs, Siebe, Gorman, and Co., Westminster Bridge-road. It 
is illustrated by two views on page 312, and consists of two 
patent “Universal” dry air refrigerators, each capable of 
delivering 80,000 cubic feet of cold air per hour, with an inde- 
pendent surface condenser common to both. The machinery is 


placed in the ‘tween decks, above the meat hold, in a large, | 


well-lighted room. The air is drawn from the hold, and com- 
pressed to about 45 1b. per square inch in a double-acting com- 
pression cylinder, in which operation, though the cylinder is 
water jacketted, it becomes considerably raised in temperature. 
It is then passed through welded steel coolers contained in the 
bed-plate, and cooled by means of water circulated by a pump 
to within a few degrees of the temperature of the sea. After 
this the cooled compressed air is led to the expansion 
cylinder, where it is expanded, in the performance of 
work, to atmospheric pressure, and discharged direct into 
the trunk, cooled to from 60deg. to 80deg. below zero, 
Fah., according to the temperature of the cooling water. 
The compression and expansion cylinders are arranged tandem 
fashion, with one piston-rod common to both. The driving 
power consists of a compound tandem steam engine with the 
low-pressure cylinder in front, placed alongside the air cylinders, 
and upon the same bed-plate. The steam, which has an initial 
pressure of 160]b. per square inch, is expanded twenty times. 
Great care has been taken in the design of these machines. 
They are got up in the latest style of best marine practice, and 
the materials employed have been carefully selected. One of 
the special features is the extreme simplicity of the apparatus, 
and consequent freedom from liability. to get out of order, and 
the makers state that, out of the fifty or more machines supplied, 
there has not been a single instance of a breakdown. It was 
chiefly on this account that Mr. Wotherspoon, the superintend- 
ing engineer, recommended the adoption of this type of machine 
for the Fifeshire, and from the inspection there seems every 
prospect that he will not be disappointed. The two refrigerators 
are placed athwartship, as will be seen by the plan of the gene- 
Pride perry of the plant. After the lunch, at which Mr. 
Edward tin presided, the usual toasts were given, Sir Saul 


¢ 


The net capacity, after deducting insulation, air | 


MR, T. B, LIGHTFOOT, LONDON, ENGINEER. 


SECTION.A.A. 


| Samuel, Agent-General for New South Wales, Sir James Garrick, 
| Agent-General for Queensland, Mr. Adye Douglas, and others, 


| responding. 
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THE ELECTRIC LIGHT AT THE ADELAIDE 
JUBILEE INTERNATIONAL EXHIBITION, 1887. 


Our South Australian cousins, who are this year celebrating 


| the jubilee of their colony in the form of an International 


BURST STEAM PIPE, S.S ELBE. 





THE accompanying engraving has been carefully reduced from | 
a very good photograph by Messrs. Adams and Scanlan, of South- 








ampton. The pipe gave way close to the brazed seam. The 


on the explosion, in a recent impression, contains an outline en- 





| appearance, though we cannot speak upon it until the result of 
| tests are made known. 


Exhibition at Adelaide, decided upon the use of electricity for 
illuminating the buildings and grounds. That their decision 
was a wise one has been amply proved by the large attend- 
ance during the evenings, as the number of admissions has 
exceeded by many times the population of that fair city. These 
large attendances are no doubt to a great extent due to the 
bright and cheerful appearance the electric light gives to a 
large building. 

The promoters of the Exhibition having called for tenders 
for lighting the Exhibition buildings, to which several electrical 
firms responded, a tender from the Australasian Electric Light, 
Power, and Storage Company, of London and Sydney, was 
accepted, and a contract entered into with the above company 
for supplying 140 arc lamps and 210 incandescent lamps. 
Although not a very extensive installation when compared with 


} some of those we are used to see on this side of the globe, it is 


by far the largest arc light installation that has up to the 
present time been attempted in Australasia. The motive power 
for driving all the eiectric light plant is supplied by Messrs. Robey 


| and Co.’s steam engines, through their agents, Messrs. Harrold 


Brothers, of Adelaide, which firm are also the sole agents for 


| South Australia for the Australasian Electric Light, Power, 
| and Storage Company. 
| tion may prove of interest to our readers. 


The following account of the installa- 


The plant which is located at the south-east corner of the 
machinery hall covers an area of 80ft. by 60ft.; the space is 


| neatly railed off, so as to permit of a thorough inspection, but at 
| the same time keeping onlookers at a safe distance from the 


numerous pulleys, belts, and dynamos. The electric plant com- 
prises ten No. 7a Brush arc dynamos, each of 8000 Watts capacity ; 


| one No. 6 convertible Brush are dynamo of 6000 Watts capacity. 


This machine can, by means of an ingenious switch, be made to 
give a current of 10 ampéres and 600 volts, or 20 ampéres and 
300 volts, which makes it a very useful machine for charging 
accumulators when not employed for working are lights. The 
incandescence plant comprises three C? Brush Victoria dynamos, 
each of 8000 Watts capacity ; one Edison-Hopkinson dynamo of 
7800 Watts ; and one Edison dynamo of 5000 Watts. 

The dynamos are fixed in two parallel lines and secured to 
heavy baulks of Oregon timber, which are securely bolted to 
transverse sleepers buried in 3ft. of concrete. As the space at 
tke company’s disposal was very limited, somewhat short belts 
had to be used for driving the dynamos, the belts having in con- 
sequence to be kept well stretched, a dynamo is provided with a 
substantial belt-tightening arrangement. The dynamos are 
driven from a line of countershafting 70ft. in length by 4in. 


| diameter, supported on substantial wooden trestles. To avoid 
| the risk of a total failure of the light due to an accident to an 


engine or dynamo the shafting is cut into several sections, each 
section driven respectively by the following steam engines of 
Messrs. Robey and Co.’s manufacture, viz., one 16-horse power 
nominal portable engine, one 20-horse power nominal portable 


| engine, one 20-horse power nominal compound semi-fixed engine 


| 


flange appears to have begun to give way as well as the pipe, the | 
fracture entering into it as shown in the engraving. The article | 


graving of the pipe, but the above gives a better idea of its | 


fitted with automatic expansion gear, one 16-horse power 
nominal semi-fixed engine, one 12-horse power nominal semi- 
fixed engine, and one 30-horse power nominal horizontal engine 
fitted with Dr. Préell’s patent automatic expansion gear. 

The cables from each of the dynamos are conveyed under- 
neath the flooring—which is constructed so as to form a shallow 
wooden trough with cover—to a somewhat elaborate switch 
board, from which all the lights in the building are controlled. 
The upper portion of the switch board consists of a cupboard 


| with two doors, inside of which are ar anged two rows of ter- 
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minal binding screws. The lower row is connected directly to 
the terminals of the various dynamos, while of the upper row 
twenty are connected to the various leads and return cables of 
the are circuits, and ten to the lead and return cables of the 
incandescent circuits. All the terminals are lettered and num- 
bered, the positive being lettered in red and the negative in 
blue. The dynamo terminals are connected to the circuit ter- 
minals by short pieces of insulated cable. This arrange- 
ment permits of an easy and rapid exchange of dynamos 
from one circuit to another in case of breakdown, and 
also affords a convenient method for totally disconnect- 
ing the circuits from their respective dynamos for insu- 
lation tests. The lower portion of the switch boards con- 
sists of a case 9ft. long by 4ft. high by 9in. deep, the front 
being fitted with a glass sash which can be raised or lowered like 
an ordinary window. In this case the various switches for con- 
trolling the lights are placed together with various voltmeters 
and ammeters. There are ten are circuits, four having 13 Fyfe 
Main lamps in each and six running 15 to 16 Brush lamps, each 
making a total of 145 are lights. Each are circuit is provided 
with a switch, which is used for closing the circuit when the 
dynamosare started. As there is, however, always some difficulty 
in breaking a high-tension are circuit through an arc forming 
across the contact surface of the switch, the field magnet coils of 
the Brush dynamo are each connected to a separate switch on 
the switch-board. This switch, upon being closed, short circuits 
the field magnet coils of its particular machine, with the result 
that in a few seconds the dynamo ceases to generate any current. 
The main circuit switch can now be opened without, of course, 
any sparking. Each of the incandescence light circuits is con- 
trolled by a main switch, and is also provided with the usual 
safety cut outs. Cardew’s patent voltmeters are connected to 
the circuits of each of the incandescent dynamos, so that the 
electro-motive force can be observed and kept steady. Two of 
Ayrton and Perry’s direct-reading spring voltmeters are pro- 
vided, one registering from four to twenty ampéres for the arc 
circuits, the other registering up to 200 ampéres for the incan- 
descence circuits. The lights are distributed on the various 
buildings and annexes as follows, viz.:— 





Main building. Floor 
Square feet. 

Central hall, 9in. Fyfe Main arc lamps illuminating .. 12,7: 
East courts Sin. = ~ - -. 9,000 
West ,, ae ” ” -- 9,000 
Vestibules Sin. ” ” ” -- 6,900 
Central hall 72 16-candle power i d tlamps .. 6,350 
Art courts 80 - - 2 -- 7,400 
Basement 20 Brush arc lamps illuminating .. .. .. 15,360 
—— tea and coffee-room . 16-c.p. incandescent lamps 1,300 

ces ” ” ” 
Western Annexe 35 Brush arc lamps illuminating .. 86,000 
Eastern ” 12 ” ” ” - } 35,000 
Concert-room 3 °9 ” ” oe - 
Northern Annexe 13 Fyfe Main arc lamps .. .. -. .. 33,600 

” », 28 16-c.p. incandescent lamps ee 4,200 
Armament hall 4 Fyfe Mainarclamps .. .. -» 7,600 
Machinery a. = » ‘> +0 on 
Outside lights.. .. .. .. «. oo os es oh as 
on” se ee as oe we “e 16 Brush are lamps 
Dome of main building .. .. .. « 4 - = 
Front portico .. .. .. .. « -; 2 Fyfe Main arc ,, 
Back _ .. oo =~» > 


Making a total of 141 arc lamps and 211 incandescent lamps. 
There are also several arc and incandescent lamps supplied to 
some of the exhibitors, which brings the total up to 145 arc and 
266 incandescent lights. About eight miles of cable have been 
used for running the various circuits, which have been arranged, 
as far as possible, so that no particular building is lighted entirely 
from one dynamo, so that in case of a breakdown the place 
would not be plunged into total darkness. 

All this machinery has now been working for the last two 
months and giving every satisfaction, and reflects great credit on 
all parties concerned. 








NEW FORM OF DREDGER FOR REMOVAL OF 
ROCKS IN THE SUEZ CANAL. 


A NEW form of dredger and excavator for dealing with rock 
bottoms was launched on the 5th inst. from the yard of Messrs. 
Lobnitz and Co. at Renfrew. It is named the Dérocheuse, and is 
intended to inaugurate a new and simple method of excavati 
subaqueous rocks. She is very powerful and strongly built, an 
embodies a novel principle in rock breaking which was invented by 
Mr. H. C. Lobnitz as a solution of the difficulty of widening and deep- 
ening the Suez Canal at the Suez end, where about three millions 
of tons of hard rock will have to be removed. Instead of using the 
ordinary system of boring holes in the rock under water, and break- 
ing up the rock by means of explosives, the work is done by means 
of heavy blows with long chisel-shaped cutters. These cutters 
weigh each about four tons; and when dropped a distance of, say, 
twenty feet they break up and dislodge the rock in a most thorough 
fashion, ready for removal by dredging. This has been demonstrated 
by various dry land trials with these cutters on some of the hardest 
rock to be met with in Scotland. The cost of excavating and 
removing rock by the blasting system when working at, say, 30ft. 
under water may be twenty shillings per cubic yard. With the 
new system, of which the Déroch is the pi representative, 
it is expected that four shillings per cubic yard will easily cover the 
cost of breaking the rock and raising and carrying away the débris. 
Various trials were carried out from March to September of this 
year at Craigmillar Quarry, Edinburgh. The result of the last trial 
showed an average of over six cubic feet of rock dislodged for each 
blow of the cutter. This was more than was expected by the 
patentee, and caused considerable surprise to those present. Similar 
results were attained at the other trials already referred to. The 
lowest average result was about four cubic feet per blow of the light 
cutter used, and when the very hard nature of the rock at Craig- 
— Nl is ete - — is ‘a surprising — does 
with the heavy cutters fit or the present , it is thought 
more than double that effect will be matead g The dimensions of 
the Dérocheuse are:—Length, 180ft.; breadth, 40ft.; depth, 12ft.; 
and she is divided into Pr watertight compartments. She 
has machinery on board of a total indicated power of over 1000 
horses, including hydraulic engines and rams for working the ten 
rock-cutters, which are each 45ft. in length. For these, ten 6-ton 
hydraulic hoists are provided, capable of lifting to a height of 60ft., 
and working with a pressure of 1000 1b. per square inch. By means 
of a set of levers one man can manceuvre the whole rock-breaking 
apparatus without moving from his post, everything being self-acting 
and simple. 











Taxine the year’s coal production in the United 
Kingdom at 160,000,000 tons, the following are the estimated quan- 
tities used in different ways :— — making, 960,000; copper, 
lead, tin, and zinc smelting, 1,280,000; waterworks, $240,000 ; 
breweries and distilleries, 2,880,000; chemical manufactories, 
3,040,000 ; railways, 3,200,000 ; steam navigation, 4,800,000 ; clay, 
glass, and lime kilns, 4,960,000 ; textiles, 6,720,000; gas works, 
9,600,000 ; mining operations, 10,720,000 ; steam engines, 19,360,000 ; 
iron and steel wo! 48,000,000 ; domestic use, 27,502,000; and 
exported, 14,720,000. The whole of this latter item, of course, 
was shipped, and, in addition, almost as much was conveyed by 
sea and consigned to different ports in the United Kingdom. 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





FREE TRADE AND NO TRADE. 


Str,—Some time ago you did me the honour of publishing two 
letters of mine in which I put forth special propositions, and asked 
certain questions. For my first letter I was severely taken to task 
by some of your readers ; to my second letter no reply has been 
given ; as I suspect, because the rapid and remarkable change 
which is taking place in public opinion renders it unwise to assert 
free trade principles too blatantly. Your article last week on 
“* Foreign Competition” refers to this change, and I venture once 
more to take the opportunity of airing my opinions, and trying to 
gain a little information on points concerning which I am shame- 
fully ignorant. The only excuse that I have is, that being a mere 
trader I have not had time to read much about political economy ; 
not that [ am ignorant of the writings of Adam Smith, Mill, an 
Mongredien, to say nothing of lesser lights. But I have found 
that so little of what they had to say applied to my own case that 
their books seemed to me to be more academical disquisitions than 
practical manuals of trade. This is, I suppose, a result of dense 
rye amny be my part; but this is my misfortune, not my fault, and 
I hope that some of your co’ ents will not only bear with me, 
but even enlighten my ignorance a little. 

I have put forward already the proposition that, on the whole, 
that country will be best off, happiest, and most contented, in 
which ey ber of the inhabitants find employment which 
will enable them to live with moderate decency of life. The 
amount earned is not so much a matter of consequence as the 
number earning it. Let us say, for example, that in a given dis- 
trict containing 500 working men, the distribution of employment 
and is such that 300 earn £2 per week each regularly, while 
200 k about beg, rag yd old Socialist meeti being 
driven thereto, poor souls, by dire want, or earn a few shillings 
by doing odd jobs. It is clear that the —— os = 
the district, and paid by consumers, is £ per week. 
Now I maintain that the district would be, on the whol 
better off if the whole 500 men were yy tacme. | 
at 24s. a week each. The sum expended in wages in the district 
would be the same in both cases ; but in the latter case there would 
be no ing, no starvation, and no abject misery such as would 
abound in the former case, May I ask your readers who hold 
different views to tell me of their courtesy where my proposition is 

; and to point out the advantages which ensue—if any— 
from so distributing wages that some men will be well off while 
others are driven to compulsory idleness. In what way and why is 
such a system better than that which I advocate, viz., the greatest 
possible distribution of employment ? 

In my former letter I have maintained that in a rich country 
like this the imposition of a judicious import duty would be 
followed by the employment of numbers of people who are now 
idle. Thus, for example, I would admit raw silk into this country 
duty free, because we cannot, for climatic reasons, grow silk our- 
selves; but I would put such an import tax on all manufactured 
goods as would induce capitalists to invest in silk factories in this 
country, and so give tig Gm to large numbers of men and 
women who are now idle. must not occupy your space now by 
extending the enunciation of my no doubt ignorant opinions on 
this subject, but I shall once more be much obliged to any of your 
readers who will tell me why I am all wrong, as no doubt I am, 
about the silk business. As I have rather a weak brain, may I 
point out that it will be desirable to confine the exposition of my 
errors to silk alone. If my teachers begin to mix silk with wheat, 
and four, and wool, and so on, I shall only be mystified, whereas 
if I have it clearly set forth that it is better for England that she 
should not employ _ of her population in spinning, weaving, 
dying, and printing silk—although it is highly desirable that they 
aadive employed in spinning, weaving, dying, and oes cotton 
—I shall have something on which to rest the sole of the politico-eco- 
nomical foot ; and, after taking breath, I can goon to consider the 
disadvantage which must accrue to the country from employing 
men and women, Queen Victoria’s subjects, in other trades ; and 
so, at last, I may —- see that England would, on the whole, 
be best off if she carried on no trades at all, but bought everything 
she wanted from the foreigner. 

There is yet another branch of the subject which I entirely fail to 
understand. I may be mistaken in my figures to a moderate extent, 
but I fancy I am not far wrong when I say that over 15,000,000 of 
the inhabitants of Great Britain and Ireland live directly or indi- 
rectly by agriculture. In this I would, of course, include the shop- 
keepers and the families of the shopkeepers, who live in smali 
country towns and villages, and d d on the farmers and the 
farmers’ wives and daughters and workmen, for business, The 
number is so t that even if lam wrong by a million or two it 
will not greatly affect the matter. 

I think I am also right when I say that the men, women, and 
children of Great Britain who derive their living from manufactures 
and mining, do not exceed about 4,000,000. Now, it is clear that, 
were a moderate duty put on the importation of corn, 15,000, 
of people would be greatly benefited, while at the most 4,000,000 
people would be injured to an extremely small extent. Why, under 
these circumstances, is it right that wheat and flour should be let 
into this country free? Why is it right, in other words, that a man 
should burn down the largest jon of his house in order to save 
the cost of pains * few slates on the roof of the smaller portion? 
I have no doubt that there is a answer to this, and that it is 
quite right and r that should be depreciated in value ; 
but, in my benighted ignorance, I cannot see it. I pray for 
enlightenment. 

, I would like to know how long it is supposed to be likely that 
theagricultural population art are now, thanks to the extension of 
the franchise, able to outvote the manufacturing interest two toone— 
will permit the existing state of affairs to last, and what will happen 
when the agriculturist has been taken possession of by the right 
kind of political agent? It seems to me that the time is close at 
hand when a protectionist party will arise in this country; will win 
over the whole enormous agricultural population, and go into 
power on the back of such a wave of popular opinion as has been 
7 witnessed—a wave which will sweep all free trade opposition 

‘ore it. 

Lastly, I would ask one more question. This country now raises 
by taxes of various kinds y nearly £100,000,000 annually. 
Why, I want to know, sh not a large part of this sum be 
from taxing the import of manufactured commodities of all kinds. 
Many years ago there was a tax of ls. a quarter on wheat imported. 
This duty brought in a revenue of about £1,000,000 per annum. 
Mr. Gladstone took this duty off. I never heard that bread 
became any cheaper in sen ory It did the British farmer 
much harm, because it is well that the ing of wheat at 
a profit abroad is a very ticklish. operation, leaving only a small 
margin. Mr. Gladstone, to make good the deficiency in the 
revenue, a little afte: s put on a penny to the income tax, and 
a penny at that time just brought in a million sterling. Now, will 
some of your readers kindly tell me why it was right to injure the 
British farmer and put a penny on the income tax, of letting 
the corn imported pay its duty? Again, why should tea, which is 
the poor man’s ity, be taxed at the rate of about 33 per cent. 
of its value, while corn is let in free ? 

I do hope your readers will not consider me troublesome. I have 
— to a great many people, but I can get no sati 
replies, one says one thing, th 8a) ther thing. 
Not long since, travelling by rail, I chanced - pi the managing 
director of a great trading company in the North enter a first-class 
carriage. I c' my own tick est third-class—and so 
ma matters that I soon found myself in the ym pepe 
with him. A little tact and yoy | on my part led to con- 


versation. Our journey lasted some hours, I knew my fellow- 











traveller to be an ardent free-trader, and a most successful man 
He was not long in finding out how ignorant I was, and weedicnead 
for information which he freely imparted. I shall never forget 
almost the last words he said when we parted: ‘Free trade 
was at one time a necessity for England, and she would now 
be the test nation on the face of the earth had other nations 
adopted free trade principles. As matters now stand, as events 
have turned out, free trade on her part and protection on 
the part of other nations will be Britain’s ruin. We manufacturers 
cannot now change our policy, and the longer the agricultural 
population remain in ignorance of their power the better; but I 
give Britain at the most seventy years before her downfall, and 
that downfall will be due to the transfer of her capital to protected 
nations, and to the circumstance that the country will be entirely 
unable to find employment for its population.” I know the 

ker well, b he is a public man. I asked him did he 
think it a good thing that a country like England should depend 
for its food wholly on other nations. ‘‘ What, for example, would 
happen,” said I, ‘‘if we had a great war on ourhands?” “It is not 
a good thing,” he replied, ‘‘ but it is unavoidable, and England for 
that reason can never again carry on a great war. She will do as 
the Romans did during the decline and fall; buy her enemies out. 
It will be cheaper to pay. than to fight, and besides we should be 
starved if we fought.” To this day he does not know who his 
fellow-traveller was. Possibly he may see what I have written; 
possibly not. I have endeavoured to reproduce his words as nearly 
as possible, I send you his name in confidence ; you will see how 
eminent a free trade authority he is. 

I pray you and your readers to pardon the length to which this 
letter has extended. May I hope to find an excuse in the circum- 
stance that I am only an ignorant TRADER, 

London, October 11th. 





FOREIGN COMPETITION, 

Sir,—I have read with lively interest the leading articles you 
have blished respecting this matter, and the very sensible letters 
of ‘“*U.” in these columns. This gentleman is perfectly right ; it 
is a Commercial Education Bill we need in England, the commercial 
education of the Germans is decidedly superior to that of either 
the French or the English. We have, asa nation, a great advan- 
tage over other nations, namely, we recognise our own defects and 
try to remedy them ; but this to be efficient and really meritorious 
should be due to our private initiative, for I do not we Aenea much in 
State interference—the State makes us pay dearly for his paternal 
care. There are in our country sufficiently well-developed elements 
and powers to carry out the needed reform, which is a work of 
time ; we need not await the reform from the State, the manu- 
facturers and the public must be impressed with the imperious 
necessity of improving the education of our commercial men and 
that of the engineers who have extended business relations abroad. 
Although I have scarcely entered the engineering career, I must 
say that ‘‘ U.’s” remarks are true. I have had many occasions to 
make similar ones when I was on the Continent. After all, there is 
a deal of confused ideas ing the so-called technical education 
of workmen. I have met but very few foremen who had attended 
a technical school ; all of them, and even those who had done so, 
had had a long experience as workmen. No doubt the technical 
education of our engineers could, and ought to be improved, more 
especially that of those who intend to go abroad. It is not to be 
hoped too much that a young English engineer having served his 
apprenticeship in England would find a situation on the Continent 
in a native firm as engineer, as the first condition to be engaged as 
such is to have a diploma of technical studies. The English engi- 
neer who has to deal directly with foreigners should therefore 
better educated than the one who stops in England. But this is 
matter in which an Act of Parliament would be of little use. 
Practical men know best what is really to be usefully learnt for 
each special branch of engineering. 

Turning to your leader of last week, I would say, respecting the 
latter part of it, that it is unfortunately too true that bribing is 
too often the means resorted to by foreign firms to obtain orders. 
In the Eastern countries of Europe the people seem to consider 
this as a condition of their giving orders to a firm; they generally 
expect it. I know many instances of English firms f alto- 
gether to do business because of their unwillingness to submit to 
this very dishonest practice. It is no wonder therefore to see 

successful there. On many a —— railway in these 
countries many an untalented or ob official has enriched him- 
self in this manner, A firm who is with a really good 
invention or —y good article defeats its own end by adopting 
such means, which conscience alone repudiates, 

Lastly, I would caution English manufacturers against arppoint- 
ing as their agents German Jews without having th hly 
inquired into their character. There are even such people in 
England, acting as exporting agents, who carry on busin ss in a 
very dishonest manner. I know a great English company who has 
mostly failed to succeed on the Continent through employing 
Jewish agents. These men are the bi braggarts that can 
exist; they possess too much of the qualities you find wanting in 
the English. Many a good firm has sadly failed owing to the dis- 
honest proceedings of these men. In the first place, Germans 
themselves and many other continental nations have an inborn dis- 
like for Jews, and, on the other hand, these are not very scrupulous 
in their way of doing business, and look after their own interest 
before that of the firms they represent. I knew in England a Jew 





who ex lish machinery he had bought in England. He 
sold it at exorbitant prices, t was not all; he succeeded in 
many cases in inducing the people to believe that he was the actual 


manufacturer of the goods, is sort of doing has been in man 
cases the cause of American or German firms beating the Englis 
on the foreign markets where he did business, 

It is not a feeling of anti-Semiticism which has dictated the above 
lines, but a wish to remedy an evil which is not always well known 
in England. There are, of course, Christians who deal just as bad 
in business as these Jews. I must also add that I have a good 
many friends who are Jews and are belonging to very honourable 
families, and — high itions in the engineering business. 
Nevertheless, it will be coll ant to entrust the representation of 
an English firm to a German Jew without knowing thoroughly all 
concerning his honour and business capacities, E. GOBERT. 

Manchester, October 9th. 


THE COMPLETE PROTECTION OF IRON AND STEEL SHIPS’ 
BOTTOMS AGAINST RUST. 


_. S1r,—In the interest of our many shipowning clients, we think 
it our duty to call the attention of the shipowning and 
shipbuilding public generally to the fact that experiments have 
been recently made with a view of preventing the falling off of 
paint and compositions from new iron and particularly steel ships’ 
plates. These experiments have been highly successful, and are 
also, in our opinion, calculated to overcome this long standing evil, 
which has most icularly manifested itself of late in consequence 
of the substitution of steel for iron plates in shipbuilding. 

All new vessels invariably throw off most of their first paint. 
This is due partly to the smooth surface of the plates, partly to the 
—— ms Aree 2 oped Br ge after a rye time, 

jetaches i an off with the paint, thus exposi r- 
tions of the plates to the deleterious vrect, of the suvweher, “Mere 
over, there is continuous chafing between wind and water by 
lighters and quay walls, and in the bows by the anchor chains, 
w Se Nap een paint are removed and much rusting 


The Admiralty and a few private shipowning firms have attempted 
to find a remedy by bathing the plates in a weak solution of 
hydrochloric acid before rivet them on the frames, thus remov- 


ing the bloom from the iron or steel and producing a slightly porous 
surface on which the paint can get a rea ier hold, oa valher 


pre yee P t req very careful for an appre- 
ciable amount of iron or steel may be lost if the plates are allowed 
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to remain too long in the acid. Besides, the surface luced is 
not sufficiently rough to secure the adhesion of the paint in event 
of chafes from the outside, 

To overcome this difficulty it has been tried to rough roll all the 
plates to be used in the construction of a vessel, that is to substitute 
rollers with a rough surface similar to a fine file, at the iron and 
steel mills, for the present style of rollers, which are perfectly 

h. 
I or these experiments have been perfectly successful, and we 
for our part, judging this new method from our long experience and 
careful study of the subject, have come to the conclusion that this 
method is likely to find a speedy adoption if careful trials are 


— having the surface of the iron rough, we do not think much 
scale, if any, would be formed, and the paint which may be applied 
would at once find a suitable surface for permanent n. 
When chafed, only small particles of the paint would be removed, 
the rest of the paint remaining protected by the unequal surface 
of the iron, and the rusting consequent upon chafing would be only 
of the most insignificant nature. The roughness of the surface 
finally would not affect the ship's speed, as, when covered with a 
few coats of paint, a surface equal to that on smooth rolled plates 
would be produced. x 

We have, therefore, every confidence in recommending to all 
those who are connected with ship-owning, shipbuilding, &c., to 
interest themselves in any further ex ents which may be 
made, with a view of ordering or building steamers, with rough 
rolled plates, and thus adopting a safeguard against the rapid 
deterioration which has recently been experienced. Any ship- 
owner, shipbuilder, or ironmaster desiring further information on 
this subject will always find us at his service. 

Quayside, Newcastle-upon-Tyne, HOLZAPFEL AND Co, 

October 11th. 





STRESSES IN TENSION RODS, 


Sir,—The question of initial strain in bolts has occupied your 
columns for some time. pgp some of your corres ents who 
have devoted their time to solving the question raised by ‘‘ X.” 
will give a solution of the following question, in which initial strain 
also comes in:— 

A B 
—- ae 


A A 

ow 
A Bisa bar supported at two pay and having an initial tensile 
strain in the direction of the length of the bar, of, say, 5 tons per 
square inch. If a weight W be now hung in the centre of the bar, 
what strains are produced in the bar ? 

One of the practical applications of this problem is the case of 
cross girders being placed on the lower booms of lattice main 
girders in the centre of a bay. L 

October 13th, 








TRIAL OF STONE BREAKERS, 


Sir,—Kindly allow us to correct a few errors upon the above in 
your last week's paper by Messrs. Mason and Co, They say that 
the report does not give the maker’s name of the Blake machine. 
We have no desire to advertise down An Honourable Competi- 
tor, hence our reason in not gi it in our advertisement. We 
may say that the maker is one of the oldest, being formerly maker 
to the late Mr. H. R. Marsden, who had patent it of these 
machines in = They have also replaced one of Mason's ma- 
chines in Mai , and supplied one to a firm at Nuneaton, who 
had returned a machine of Messrs. Mason and Co.’s, and several other 
instances we might name to —s that they are superior makers to 
Messrs, Mason and Co, With respect to the brea! of the belt on 
the Blake machine, this did not occur during the heed es YY 
the machine during the trial Sg driven by a 5in, new leather belt, 
and ours being driven by a din. belt. With respect to 

wer, both machines had ample power behind them, our machine 

ing driven by an 8-horse power portable by Messrs. J. and H. 
McLaren, which d the show worked two of our machines, the 
other being driven by a 7-horse power portable by Messrs. Robey and 
Co, With thee: ion of the amount of power, we may say that all 
conditions for wor! were the same, ex: ps the move- 
ment of the jaw, and it would be a point unfair to any maker 
te say that he should work with the same movement of jaw 
as a totally different constructed machine both as motion 
and jaws, as different kinds of stone and forms of jaws require a 
different amount of movement to enable the mac! to give out 
the best results, not only as to economy of power but quantity 
broken and sample —— 

With respect to their closing remarks, that ‘‘they are makers of 
the only machine that does not alter its movement :” there is not a 
stone breaker designed but what is liable to alteration of movement, 
either through wear of moving parts, or other more dangerous 
forms of construction. 

a the other trial referred to by Messrs. 8, Mason and 
Co., ir which they fail to give the size of machines and the particu- 
lars, we give these in order that your readers may have an - 
tunity of judging for themselves of the merits of this trial. 
trial was witn by two re ntatives of the Kettering Iron 
and Coal Company, who required a machine. They sent a truck 
of slag (about 6 tons) to each, Our machine was a 12 by 7 Patent 
Knapping Motion, the second made on this principle, supplied to 
Messrs. | wson and Rawson, of Enderby, who for some time 
worked it breal:ing 50 tons of granite per day with a 24-horse 
power vertical engine and boiler, which for some time previously 
driven a chaff-cutter. _ This machine broke the truckload, of to 
not larger than 2in, ring in 46 minutes, the machine only 
set on two 3in. planks, 

Mason and Co.'s machine, size 20 by 9, and a pair of rolls 20in. 
wide, broke the other truckload in thirty-five minutes, fixed on 
properly constructed foundations, and driven by a very powerful 
engine. In ours the jaws were nearly worn out, whereas Mason’s 
had had new jaws put in jally for the trial, and other repairs ; 
and as we can get double the work out of a 16 by 9 than a 12 by 7, 
certainly a 20 by 9 should give off more without a second machine 
20in, wide half or more of the material through that had 
not been broken small enough by the stonebreaker. e therefore 
claim that these two machines should have done the work in fifteen 
minutes to have been equal in quantity to our 12 by 7, without 
a“ the power into account. 

ow, respecting their opening remarks that ‘‘there is no 
machine made t that will do more work than the Blake.” We will 
give a few trials of our machine, and let Messrs. Mason and Co. pro- 
duce anything, either from their machine or any other, to equal it, 

At Calcutta Exhibition, after an official trial, ours breaking 7 tons 
to 2}in. in forty-five minutes, we were awarded a gold medal, our 
competitor being the origi T English maker of the Blake machine, 
Our I6in. by 9in. at the Inventions Exhibition, running only at 210 
revolutions per minute, broke 5 cwt. of granite in 1 min. 40sec. 
Gold medal awarded after first refusing silver medal. A trial of 
three different kinds of stone with our 16in. by 9in. machine, by the 
Lanark Road Trustees, gave off the enormous quantity of 
18 tons 13 ewt. im sixty-one minutes to 2}in. ring. At the Royal 
Show at Shr ours was selected in preference to the Blake 
machine, either lever or excentric, although our price was £53 
more than the catalogue prices of the others exhibited. 

ee resp * yn nag ery hg be erage stone 

o except one for ever three and a-half years, includi 
Leicester, who previously used a Blake. "7 Hin 

+ Aen todurability. Whereas numerous ends of machines, 
on the B and other principle, have been burst out, to which 
Meson sare by no means an exception, we challenge them to pro- 

uce an instance of the end of one of our Knapping Motion Stone 
Breakers being burst out, 
In conclusion, we would suggest through the medium of 








your that the Royal Itural Society, at its next meet- 
ing at Nottingham, thoroughly test the efficiency of stone breakers, 
in order that of these machines may have further proofs 
of their capabilities. A set of rules for such a trial we enclose. 
What we should consider the basis of a trial would be as follows: 
—First, 29 tons of stone of the same kind to be broken by each 
machine ; secondly, all —— machines should run at the same 
speed, or as near as possible, be driven by the same engine— 
engine indicated shortly after starting and prior to finishing— 
machines being Properly fed during such indicating ; thirdly, 
machines to be of same dimensions, say 16in. by 9in., this being a 
medium size; fourthly, each competitor to have full power to 
regulate his machine as desired in order to give the best results, 
but that the whole of the stone broken must pass through a ring 
not larger than 2} diameter ; fifthly, quantity of coal and water 
consumed. ; , time occupied ; seventhly, labour required to 
~ stone into an ed it from ~ machine. 
e trust you will excuse us for trespassing so much on your 
valuable space, os we felt bound to give full contradiction to mis- 


leading sta’ 
W. H. Baxter anv Co. 





October 9th. 

Sin,—Re test of stone breakers. Kindly permit us to correct a 
misinterpretation of our letter of 26th ult. The breakage of the 
leather belt driving the ‘‘ Blake” machines did not occur during 
the official five minutes’ test, but in the preliminary runs, The new 
belt drove throughout the competition time. 

Pp. Lancashire Patent Belting and Hose Company. 
8. J. M’MEcHan. 
Strangeways, Manchester, October 10th. 





FIRES IN THEATRES. 


With regard to the suggested plan of ‘‘ Bob” for effecting the 
escape of the suffocating smoke and the products of combustion 
in the event of fire in. theatres, I would consider the following 
idea of my own as being an improvement on his design both in 
principle and in practicability. It would be really too much for 
any discerning person to expect that the smoke would make its 
exit through the proper channel in so condescending a manner as 
your correspondent —. The annexed diagram, in longitu- 
dinal section, speaks su tly for itself. The ceiling—fireproof— 

tage is made slanting — towards the proscenium 
wall P both laterally and longitudi being 
one plane surface, the ceiling consists of two surfaces inclined just 
as in a roof of which R forms the ridge line. At the highest part 
of the stage ceiling there is an opening O for the escape of the 
smoke through the chimney C; and it is evident that the higher 
the stage space rises above the proscenium opening, the more 
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STACE AUDITORIUM 











effective this arrangement will be. I would consider also that the 
fireproof stone staircase, now so much ad , is far from being 
the ideal of perfect construction. I have y pointed ont, ina 
weekly journal, that it is essentially necessary to have the bearing 
surface of the stairs capable of affording a very firm foothold. 
Persons are to slip and fall on stone steps, thus causing a block 
and loss of life to ensue. This element of danger is deserving of 
serious consideration in the case of a rush for life through a stee 
descent. I am of opinion that the stone steps should be overlaii 
with lead, and even if overlaid with wood, though the staircase 
would then be theoretically less safe, it would be practically much 
more secure. e. H. 
76, Upper Dorset-street, Dublin, October 11th. 





PRESTON DOCKS. 


$1r,—It may interest your readers to know that Mr. Sykes 
estimates that the gross receipts of Preston Docks will be about 

000 per annum. From this is to be deducted £45,000 a year 
interest on the money borrowed to construct the docks and the 


estuary works, and £20,000 annum the estimated cost of 
dredging, leaving for profit about £25,000 per annum. This does 


not appear to be a in. 

Should the cost ot fe pr much exceed the [eee estimate, 
there would obviously be no margin at all. us, if another 
or ohn. 000 thors be wanted, bringing the whole cost up to 
£1, 1% oomry would be no profit whatever. The estimate for 
income is on the assumption that about one million tons of 
shi will a, per — se a 

every year, seems to me a very large 
pote fora pies of about 110,000 inhabitants like Preston. 

Mr. Sykes’ between and Liverpool is amusing. 
Two wrongs do not make a right, and because ships of the t 
class have to wait for water on the bar of the Mersey, that does 
not prove that waiting for the tide is a thing of no consequence, a 
trifle not to be considered. EMO. 

Liverpool, October 10th. 





THE HEXTHORPE COLLISION. 


Sir,—In your issue of last week on this subject, I notice letters 
from Mr. Clement E. Stretton and Mr. A. W. Kapteyn, manager 
of the Westinghouse Brake Company. With regard to the former, 
I cannot see how Mr. Stretton, who, it is admitted, is consul 
engineer to the Railway Servants’ Association, can be conside 
an inde; ent engineer; and regarding the latter, one is almost 
tem to look at it in the light of an advertisement from the 
Ww Brak 


e Conpene. 4 
It is absurd to contend that the fact of a train not being fitted 
with an automatic brake has saying to do with the question of 
negligence; any defence on this head seems to me to be utterly 
absurd. The driver knew that he had a simple brake, and of 
course knew what it would do and what it could not do. The fact 
that he might possibly with an automatic brake have negligently 
run past the flags and yet had no accident, relying upon his brake 
to save him from the consequences of his eg gee cannot 
possibly be a defence to the charge now made. If it were other- 
wise, the driver of a train only fitted with the hand brakes might 
say that he was justified in running into a station with a dead end 
at forty-five to fifty miles an hour, because if he had had an 
automatic brake he could do it without accident. 
15, Walbrook, London, JoHN E. HopkINson, 
October 10th. 
$1r,—In my letter upon this subject in your last issue I referred 
to the fact that the engineers called on behalf of the driver and 
fireman were not allowed to examine the site of the disaster or the 
train. Ihave since been informed by the solicitors that the rail- 
way company is now willing, or will not further object to the 





examination being made. I am now informed that the original 
report that there was a tri-coupling in use was incorrect. ‘‘he 
tender and all the vehicles had the single-brake pipe. 
CLEMENT E, STRETTON 
ss (of Leicester). 
306, City-road, London, E.C., October 10th. 





Sir,—I may add to my former letter that to-day a minute 
examination of the line xt Hexthorpe has been made by the 
pe ae for the men. A van was placed at the point of collision, 
and the driver of the Manchester, Sheffield, and Lincolnshire train 
pointed out the spot where he applied his vacuum brake. We then 
measured the distance from where the brake was put on to point of 
collision, and found it to be 16 chains and 22ft. 

Doncaster, October 11th, CLEMENT E, STRETTON. 








NAVAL DOCKS IN CHINA. 

A CORRESPONDENT, reverting to the remarks in our paper of the 
2nd instant on the difficulties arising from the urgent needs of 
docking accommodation and facilities for repairing the ships of the 
Imperial Chinese Navy, informs us that, if the present rate of pro- 
gress in the works is continued, the dry dock and wet basin of Bort 
Arthur will not be available for some years to come. The Imperial 
Government must, therefore, until the Port Arthur docks are 
ready, cleanse the iron bottoms of the fleet and effect repairs in 
other places. As the Japanese arsenals are now to be considered 
as out of bounds, the Chinese ships must be docked in Shanghai, or 
Foochow, Amoy, Hong Kong, or Whampoa. Our correspondent 
gives us some valuable details of the docks in these places, which we 





uce, 

At Shanghai there are four large dry docks, all well fitted with 
machinery for effecting small or great repairs to hulls, engines, or 
boilers. But as all these docks are of timber, and have been 
excavated from an alluvial and, in general, unstable soil, they are 
not, in our opinion, suitable for vessels which carry armour, and in 
consequence have their weights concentrated amidships, and not 
distributed. 

The largest dock is that of Messrs. Nicholson and Boyd at Putung, 
a work well built, and well fitted with adequate mechanical 
appliances, This dock has 450ft. length on blocks, 80ft. width at 
entrance, with depth of water on sill at spring tides, 21ft., and at 
neap tides, 17ft. 

e next largest Shanghai graving dock is called the ‘Old Dock,” 
and is at Honkew. The length on blocks is 380ft.; width at 
entrance, 57ft.; depth of water on sill at spring, 17ft.; and at 


— 13ft. 

ere is also a dock on the Putung side, opposite the Chinese 
city of Shanghai, called the Tung Ka-du Dock. The length on 
blocks is 325ft., width at entrance 70ft., depth of water on sill at 
springs 16ft. Neatly opposite to it is the dry dock of the Chinese 
Arsenal, which has t. length, and at spring tides a depth on 
sill of 184ft. The lower dock, nearly half-way to Woosung, is 
only suitable for gun-boats, as, though it is 345ft. long and 7O0ft. 
pe , the depth of water at entrance is only 1lft. at high tide. 
If anironclad should be placed in any of the Shanghai docks the 
risk would be considerable. The two larger citadel turret ships of 
the Chinese Navy each weigh 7400 tons, mostly amidships, as the 
two ends are comparatively light, being unarmoured. If the dock 
floor sank ever so little the vessels would deform, and the injury 
that would be done to them in such case would be irreparable. 
For the cruisers and unarmoured vessels the four principal docks 
of Shanghai would give amplé accommodation. But for the 
or of the Northern fieet Shanghai is too remote-in time 
of war. 

At Foochow Arsenal there is a wooden patent slip, erected in 
1870, but the timbers are now wormed as dene , so that it 
would not be safe to place on the cradle any but small and light 
vessels, Adjoining the arsenal there is a fine granite dock built by 
Mr. John Forster, which could easily be lengthened so as to receive 
vessels of about 320ft. in length, or even a little longer. 

Amoy docks are small but well placed, and have solid bottoms. 
The large dock could at no great charge be made fit to receive the 
Armstrong cruisers and the partially armoured vessels built at 
Stettin in 1883. At Hong Kong there are two large granite docks, 
the “ Cosmopolitan” at Kowloon, and the ‘‘ Aberdeen” at back of 
the island. Either of these docks can receive such vessels as the 
Engiish flagship Audacious, or the French flagshipTurenne. But at 
theend of the year the new dock at Kowloon, one of the finest in 
the world, will be open, and able to receive the largest, broadest, 
deepest, and heaviest ironclad afloat. Such craft as H.M.S. Sans- 
pariel, weighing nearly 13,000 tons, or the Italian ship Lepanto, 
weighing or 3000 tons heavier, can be taken in easily without 
unloading or reducing weights. 

At Whampoa there are two docks on good firm ground with 
ample depth of fresh water at the edge of the dock walls, which 
might be again made useful. The docks are now in a decayed 
state, having been neglected for some years, but as the sites are 
good and the excavations exist, good docks might be easily re- 
constructed. The site of Whampoa is excellent. The entrance to 
the river could be defended at the Bocca Tigris, and of course 
there are many advantages in having a fresh-water dock and 
anchorage. Our correspondent agrees with us that docking iron- 
bottomed vessels once yearly is not sufficient, and confirms our 
statement that the ships of the fleet, one and all, are so much pitted 
and eroded that in a brief while the injury, which is of a most 
serious kind and essentially structural, will become painfully 
manifest, ; 

In any case the position of Port Arthur is scarcely adequate for 
the Pei-yang fleet. The defensive works erected by Mr. von Han- 
neken are admirable, and will be ample to resist attack. But it 
would not be difficult to blockade the port, and few or no supplies 
are obtainable from the main land. At Wei-hai the Chinese Go- 
vernment has an excellent position for an arsenal and docks. The 
harbour is good, and at the rear are all the resources of the pro- 
vince of Shantung. At Chiao Chow the natural advantages are 
very great, and fit it admirably for a naval port of the first class, 
The basin is large, deep, and accessible; the port is sheltered from 
winds; there is abundance of fresh water, cattle, provisions, Xc., 
to be obtained around, and at no great outlay an old junk canal 
that was cut from the head of the harbour to an outlet in the Gulf 
of Pechili, where it entered at a place named Lia-chow, 80 or 100 
miles west of Téng-chow-fu, could be deepened and widened so as 
toallow the in all weathers of vessels of 18ft. draught from 
one side of the province to the other.— The Chinese Times. 








RAILROAD SLEEPERS IN AMERICA,—The supply of railroad sleepers 
isa matter of growing importance for the New England farmer, and 
certain experiments made at the suggestion of Professor Sargent by 
the Boston and Providence Railroad have an important bearing. 
Fifty-two ties. were laid on a track in Boston, where the traffic is 
very heavy, having an average of sixty-five trains daily. Ten kinds 
of wood were tried, five in the natural state and five creosoted. 
None of the ties rotted except one of the ailanthus. The others 
that had to be removed had been injured by the hammering of the 
trains. Spruce, hemlock, larch, and southern pine have all suffered 
badly in this way. White oak lasted well, but it holds the spikes 
so firmly that they cannot be drawn when the rails have to be 
shifted.  Creosoted elm and birch did well, and are to be recom- 
mended. Chestnut was, ‘unfortunately, not included in the experi- 
ment, although it is considered one of the best woods for ties. The 
behaviour of the catalpa was one of the most interesting features of 
the case; it has been highly spoken of for ties on account of its 
practical indestructibility when placed in the soil, and all the ties 
of this wood there tried are still sound, except under the rails, 
where they are crushed nearly to pulp, so as to be of no service 
whatever for roads of heavy traffic. 
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ENGINES OF THE BENCROY. 





ABOVE and on page 309 we illustrate the triple expansion engines 
of the steamship Bencroy, constructed by Messrs. J. Jones and 
Sons, St. George’s Works, Liverpool. It will be seen that the 
engines differ in some respects from the normal type. The 
steamship Bencroy has been built for Mr. Joseph Hoult, steam- 
shipowner, by Messrs. John Jones and Sons, shipbuilders and 
engineers, at their shipbuilding yard, Brunswick Dock, Liver- 
pool. She is of the following dimensions, and has the highest 
class at Lloyds’:—291ft. by 38ft. 3in. by 28ft. 6in,; gross 
tonnage, 2538. She has cellular bottom, and the tanks when 
filled contain about 800 tons. She is built of Siemens Martin- 
steel throughout, and the whole of the material has been sub- 
jected to Lloyds’ tests, She is rigged as fore and aft schooner, 


PANSION ENGINES, 
MESSRS. J. JONES AND SONS, LIVERPOOL, ENGINEERS. 


a 


il 


She is 
She is propelled by triple- 


and has great facilities for the rapid discharge of cargo. 
specially ventilated for coal cargoes. 


expansion engines made by the builders, at their engine works | 


in Regent-street, and on the trial trip developed 1000-horse 
power, working with 160 lb. pressure and making 76 revolutions, 
made an average speed of 105 knots. The cylinders are 21lin. 
and 35in. and 53in., by 3ft. 6in. stroke. The engines were 


remarkably free from vibration, as there was not jin. of motion | will be received by Mr. William Roebuck, C.E., the chairman of 


in the cylinders, either fore and aft or athwartship. The trial 
trip was a perfect success. In the six hours’ run no variation 


of speed was made, except on signal from deck; no water was | 


used on the bearings, there were no heated bearings and no 


| priming. The Bencroy, after the trial trip, returned to the | 


river to land the guests of the owner and engineers, and pro- 
ceeded immediately to Newport to load her first cargo of coal 
for the Canary Islands. 


* 
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S.S. BENCROY. 


TuHE Soctety or ENGINEERS.—Arrangements have been made for 
the bers and iates of the Society and their friends to 
visit, on Wednesday, the 19th inst., the new sewerage works at 
Acton, the refuse destructors at South 1 and the new reser- 

—of the Grand Junction Waterworks at Ealing. 
The Acton Works lie midway between the Acton Station of the 
North London Railway and Turnham Green Station on the Metro- 
politan. The party will meet at the works at 11.30 a.m., where they 





the Acton Local Board, and Mr. C. N. Lailey, their engineer, and 
will proceed to view the new purifying process in ‘end “theval The 
senmers and friends will leave at 1.40 p.m, for the works at South 
Ealing, where Mr. C. Jones, the engineer to the Ealing Local 
Board: will explain the refuse destructors in operation, From 
thence the party will go in the same carriages to the new reservoir, 
where they will be received by Mr. Alex. Fraser, the engineer to 
the Grand Junction Water Company, and Mr. B. P, Ellis, of Messrs, 
Aird and Sons, contractors for the work, 








— 











spat iets 











Oct. 14, 1887. 


THE ENGINEER. 


309 











TRIPLE EXPANSION ENGINES, §&.S. 


MESSRS. J. JONES AND SONS, LIVERPOOL, ENGINEERS. 
(For description see page 308.) 





BENCROY. 











THE FASTEST CRUISER IN THE WORLD. 


Tue Spanish cruiser Reina Regente, built by Messrs. Thom- 
son, of Clyde Bank, has already been described in our columns. 
She has just made her official trips, which place her as the 
fastest cruiser in the world, The trials were made under the 
inspection of the Spanish Commission president, Commodore 
Casarigo, on Monday. The vessel was under forced draught for 
four runs on the measured mile and two hours continuous steam. 
The average speed attained was 20°6 knots. On Wednesday a 
trial was made for six hours’ continuous steaming with natural 
draught. The mean speed attained was 18°7 knots. This 
vessel was ordered by the Spanish Government of Messrs, 
Thomson in June last year, as the best of fifteen competitive 
designs submitted by various builders. She has a normal dis- 
placement of 4800 tons. Her load displacement is 4600 tons. 
She has a protective deck 4°75in. thick, carries four 21-ton, six 
12-c.m., and twelve small guns, and is fitted with five torpedo 
tubes. Her engines indicate 12,000-horse power. The vessel is 
fitted with Thomson and Biles’ rudder, which turns her in a 











very small circle. Mr. White, Director of Naval Construction, 
was present at the trial. The vessel has been built in a very 
short time, and is a splendid illustration of the capabilities of 
private shipbuilders to design and construct war ships. 








THE HEISLER INCANDESCENT LicHt.—The Heisler Electric Light 
Company of St. Louis, of which Messrs. Hyer and Montgomery, 
Aldrich Building, New York City, are the agents for New York 
State, has recently put upa line of its incandescent lights for 
the lighting of the streets of the villages of Fishkill Land- 
ing and Matteawan, N.Y., and the people of those places 
—which are virtually one village—had a celebration in honour 
of the inauguration of the system. ‘This company has put 
up these lights in quite a number of cities in various parts of the 

est, but has never until now put its system into practical opera- 
tion in the East. The special feature of the Heisler system is that 
the lamps, which are from 20 to 200-candle power, and which are 
very pene Be and white, are all included in a single circuit, thus 
obviating the objections to systems which have to be worked on 





the ‘‘multiple-series” plan. The streets of the towns mentioned 
have eighteen miles of wire, from which 183 20- and 30-candle 
power lights are furnished. The wire is of copper, No, 8 or 9 B, 
and S gauge; and the power lost by distance from the dynamo is 
reduced to a very small percentage, the loss being only one 
30-candle power light per mile. Some of the machines in the West 
supply circuits of over twenty miles each, and those who have used 
the lights testify in strong terms to their steadiness and brilliancy, 
and also to the small amount of power used. The lights at Fishkill 
on the night of the opening were white and steady, much whiter 
than the ordinary incandescent lights, many of which often appear 
quite yellow; and yet there was none of the dazzling whiteness 
which is seen in arc lamps. The placing of an indefinite number 
of lamps in a single wire circuit, which is as simple as an ordinary 
telegraph circuit, and the absence of the numerous shunt-boxes 
and other regulating devices, which are so common in electric light 
systems, would seem to be a strong point in favour of this system, 
and make it specially adapted for the lighting of stations, engine- 
houses, shops, or places where skilled attendants are not readily 
available, machine at Matteawan is run by water power. The 
company guarantees either seven 30-candle power or ten 20-candle 
power lights to the horse-power,—Railroad Gazette, 
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CAST STEEL ANCHORS. 


THE following report has been sent in to the Right Hon. Lord 
Stanley of Preston, G.C.B., &c., President of the Board of Trade, 
by the Committee.appointed by the President of the Board of 
Trade to settle questions connected with the testing of cast steel 
anchors :— 

My Lord,—As desired in 
the 26th November last, we have carefully cc 
that should be taken to provide proper regulations for the testing 
of cast steel anchors, to be approved by the Board of Trade, under 
the Chain Cables and Anchor Act of 1874, and we now have the 
honour to report as follows :— 

1. At the time the Chain Cables and Anchors Acts, 1864 to 1874, 
were passed, the manufacture of anchors of cast steel was not 
contemplated. 

2. In recent years the development of the cast steel industry has 
brought the production of cast steel anchors within practicable and 
commercial range. 

3. The statutory tensile test for a cast steel anchor should, in 
the cpinion of the Committee, be the same as for a wrought iron 
anchor ; that is to say, an anchor regarded as a finished article, 
whether of cast steel or of wrought iron, should be tested at a public 
testing machine to a like tensile strain and in thesame manner. The 
present difficulty arises, not out of the application of the statutory 
tensile strain to an anchor as an anchor, but out of the best tical 
way of ascertaining that the material of an anchor purporting to be 
a cast steel anchor is suitable, and in this view the Committee have 
endeavoured to ascertain what will be the best practicable method 
whereby the superintendent of a public testing machine, if he does 
not see the preliminary tests e at the Public Proving House, 
tay be satisfied on this point before he proceeds to submit cast 
steel anchors to the statutory test. 

4. At the present moment the Committee understand that nearly 
1000 cast steel anchors have been introduced into the Mercantile 
Service, and that these anchors have been subjected to the statu- 
tory tensile strain at public proving establishments as a ired by 
the Chain Cables and Anchors Acts, after the material and castings 
have undergone preliminary tests at the maker’s works in the 
presence of an inspector appointed by Lloyd’s Register Committee. 

5. The Committee are abundantly satisfied that the material 
known as cast steel, if of good quality and temper, is a suitable and 
good material for the facture of anch They are informed 
that of those already in use in the Merchant Service, after having 
undergone the preliminary and tensile tests, none have been 
reported as having failed, 

6. The Committee are, however, satisfied that though suitable 
cast steel is a proper material for the manufacture of 
effective steps are absolutely necessary to prevent other and 
unsuitable cast material from being used in the manufacture of 
anchors under the guise of ‘‘cast steel,” and they are satisfied that 
suitable “‘ preliminary tests” are sufficient to attain this end. 

7. The Committee visited Messrs. Spencers’ works, at Newburn- 
on-Tyne, on the 21st April last, and witnessed a series of ——— 
ary tests. These tests are described in detail in Appendix (B) to 
this Report, and it will be seen that they are similar in the main 
to those which the Committee recommend. The imi 
the Committee recommend are set out in Appendix (A) hereto, 

8 The preliminary tests recommended should in all cases be 
made before the tensile strain is applied ; and as these preliminary 
tests are of such a nature that they can be most conveniently con- 
ducted on the manufacturer's premises ; and as the several parts 
of a cast steel anchor should be tested before any large amount of 
labour or machining has been put upon them, arrangements should 
be made to give makers the option of making these preliminary 
tests at their own works under official supervision. 

9. This will leave to the superin of a public provi 
house—if he is not satisfied when a cast steel anchor is Bvar | 
for the statutory test that evidence is produced that it is of suitable 
material in having passed the liminary tests referred to in 
Appendix (A) to this paper—full power to decline to make the 
statutory tensile test until the limi tests set forth have 
been made at the public proving house or elsewhere. 

10. The evidence that the superintendent of a public testing 
machine shall accept as satisfactory that an anchor submitted for test 
at a public proving house is really a cast steel anchor, shall be a 
certificate signed by the inspector—appointed by the Board of 
Trade or by Lloyd’s Register—in such form and with such parti- 
culars as the Board of Trade and Lloyd’s ister may decide, 
that the preliminary tests formulated in A jix (A) have been 
conducted at the maker's works in his presence, and have been 
a ged withstood. 

1l. We recommend that the existing practice in the following 
respects be continued, viz:—The words “cast steel” in hollow 
letters not less than jin. deep and at least 4in. long, and the name 
or trade-mark of the maker, must be in each anchor, or in 
each cast steel portion of such anchor when made of more than 
one — se a or portion thereof cannot be 
accep’ the tester for the of bei ved under the 
— Cables ae Anchors ie ee a 

2. All anchor fittings, such as shackles and bolts, pins, f 
and rings must be made of wrought iron. inn, eater 

13. Anchors which have been blacked or galvanised will not be 
received at the testing-house. 

14. Finally, we have to state that, practically, our recommenda- 
tion at the present time is that the existing ice as regards 
steel anchors should continue to be followed with the few alterations 
we have suggested in conducting the preliminary tests, with a view 
to ensure a suitable material. e are, however, of opinion that at 
no distant date the statutes referring to the testing of all anchors 
and chain cables will need amendment. 

We have the honour to be, 








your lordship’s Minute of Reference of 
i dered the 





y Lord, 
Your obedient Servants, 
(Signed Tuomas Gray (Chairman). 
T. Dopp. 
W. H. GREENWOOD. 
B. MARTELL. 


Joun W. SPENCER. 

I regret that I am unable to agree to the terms of this Report. 
I am not satisfied that the preliminary tests recommended will 
exclude cast steel of inferior quality, and I am of cpinion that all 
tests should be made at a public proving house. 

(Signed) THomas W. TRalILL. 
(Signed) Water J. HowELL, 
Secretary. 


2ist July, 1887. 


APPENDIX (A). 
PRELIMINARY Tests RECOMMENDED BY THE COMMITTEE. 


1. Percussive test.—Anchors, or when anchors are made of more 
than one piece, each piece shall be subject to this test, as follows: 
—The anchor or piece shall be raised the given height for the given 
weight, and shall be dropped on an iron slab. given height 
means that the lowest part of the anchor or piece when suspended 
shall be at least the given height above the iron slab on to which it 
is to be — = Given weight, 15cwt. and below; given 
height, 15ft. Given weight, above 15 cwt.; given height, 12ft. 

2. An anchor of the Admiralty pattern shall first be raised ver- 
tically to the given height, with its shank and arms in a horizontal 
position, and shall be let fall from that height. 

3. It shall then be raised a second time to the given height, and 
shall be suspended with the crown downwards. Two iron blocks 
shall be placed underneath it, and it shall be let fall from this posi- 
tion so that one of the blocks receives it on the middle of one arm, 
and the other block receives it on the middle of the other arm. 

4. The slab for the horizontal test shall be of steel or iron well 





laid as a solid concrete foundation to the satisfaction of the in- 


spector. 

5. If the slab on which the anchor falls is broken, the test shall 
be repeated until a slab is made that does not break. 

6. The blocks for the vertical test shall be solid, and shall be of 
sufficient height to prevent the crown of the anchor from touching 
the slab, and shall be otherwise to the satisfaction of the inspector. 

7. Hammering test.—When the percussive test has been passed 


successfully, to the satisfaction of the inspector, the anchor or piece 
shall be slung and freely put to the hammering test as om 
is to say, it shall be hammered over its with a sledge 
hammer weighing not less than 7 1b., and shall be required to give 
under this treatment such a clear ring in all its as shall satisfy 
the inspector that the casting is sound, and wi t flaws existing 


either originally or developed as the result of the application of the 
ing percussive tests. i 

8 Bending test.—Cast steel may be passed as sufficiently ductile 
for anchors when a piece of each casting, 8in. in length, is cut from 
the casting, turned to lin. diameter, and is then bent cold by 
hammering through an angle of 90deg, over a radius of lhin., 
without showing signs of flaw or 

9. There must be a piece cast on each cast steel anchor, or on 
each portion of such anchor when it is made of more than one 
casting, and such piece must be of sufficient size to enable one test 
piece of the size before stated to be cut out of it, or it may be—at 
the discretion of the manufacturer—of sufficient size to enable four 
test pi to be cut out of it. If it is only of sufficient size to 


it 
i of it, that piece shall be sub- 
jected to the bending test named in ph & and, if it fails to 
emned, 
to be cut 


ductility. If the one test piece does not pass test, all or any of 
the other three test pieces may be tested in a imilar manner, 


if any one of the four test pieces passes this test, the anchor, or 
part of the anchor, as tho case may be, shall be deemed so far 


10. Ansealing.—Each anchor must be properly and sufficiently 
annealed, wae aR so annealed shall be stamped ‘annealed steel.” 


Annealing is not to be regarded as or efficient unless the 
omens Sus Mennegeaer Saas up to six days 
or large ones. 


APPENDIX (B). 
SERIES OF TESTS WITNESSED BY THE COMMITTEE AT NEWBURN-ON- 








a knife ed, The results of both trans i 
aoe nu verse and tensile tests are 


Tests WITNESSED BY THE COMMITTEE, 
Newburn Steel Works.—Test Office. 























Cwts. is | 16} | 32 | 273 90 | 90 
Date of test, April 21st, 1887 B 954! B 807 B 949, B 951 B 955 5 
Mark of test... 1, 0.946 0.948 0 949 0-950 0 9011 0 we 
Size of specimen . inches ‘757 | °757 | *757 | °757 | *757 | +457 
Original area .. - 8q.in, 450 | *450 | °450 | °450 | +450 | +459 
Fractured area cone ogy | 72051) “4185, +8818) “8019 +2875) — 
« - pie ak ee “a 14°8814°88 | 14°88 15°87, 14°88] 14-93 
Maximum strain .. Hs 29°26 21°82") 28°77) 29°76 27-28] 97-77 
Contraction of area... aoa ,43°3 | 7 | 26°2 | $2°9 47°72) ~ 
Elongation in length of 5: os 2%) 45) 16 | 17 27 | 28 
Appes {tracture,silky ) | 50 | — | 2 | 45 |100 | — 

” ” —" 7 ices = | = j= — ~ 
Ks os mauler} | |) m7} s —| 
” ” crystalline ” = a = = - 
” ” iw ” wed 20 10 | 5 om — 
= = 


Remarks.—Test-pieces taken from cast steel anchors tested in tl 
presence of the cast steel anchors Committee :— 


ie 


O 946, B 954, Bent through an angle of 88° Not broken, 
Oo 948, B 807, ” ” 70° ” 
O 949, B 949, os “a 65° “a 
oO 950, B 951, ” ” 85° ” 
O 951, B 955, » ” 87° ” 


* Note by Mr. Spencer.—The low value of [21°82 tons maximum strain 
with 7 per cent contraction of area and 4°5 per cent. elongation in Sin. are 
explained by the flaw covering 20 per cent. of fractured area of test-piece, 
A slight flaw on the outside of test-piece, if it does not altogether vitiate 
the result of test, yet so affects it that, although the maximum strain 

be attained, yet the elongation, owing to one portion of the cross- 

fracture not cohering at all, and thereby forming a starting 

point for fracture, is kept below that elongation which is due to the 

quality of the material, and the fracture takes place before the area of the 

test-; has been reduced much below the original. In this and the 
Seetalns, but the soutien ef ‘tar r t necessaril 

t ww does no’ correspond to 

the effect it exercises upon the contraction of area or the tion, since 

much depends upon its Cape ye whether this is central or one-sided or 

i i 


r cent "illustrates this in several 





Sos tediillice ts citaguthar Slapraperts odoy pete pot oa 
ona’ n of the flaw. 
In each of the above anchors, without exception, the t test-pieces 





gave satisfactory results. 
Newburn Steel Works.— Test Office. 





' 

















Tyne Sree, Works, 2lst APRIL, 1887, Owts, | 29 | | ak 

On the arrival of the members of the Committee at New- sete es April 21st, 1887 + | ee | een See oes aoe Foon 
burn, they were at once taken to the steel forge, where they | sire of specimen |. °. inches| °757 | °77 | °787 °757 | °757 | “757 
witnessed the shank of a 273-cwt. anchor being heated in a gas | Original area .. .. .. sq. in.| °450 | 450 | -450 °450 °450 -450 
furnace, for the purpose of being drawn down under a 2-toh | Fracturedarea .. .. —,,_| “4185, “S848| “SIIT “4185 “8959 “3739 
to the req size and shape. After passing ongn | Pempnes set (ee) 13°39! 14°88| 15°87 15°87 14°38 15-87 
the steel foundry, where the process of moulding was noticed, x“ cone a sq. | 28-48) eo-vel 90-2 97-28 27-98 99°77 
Contraction of area‘: p.cent.) 7 | 14°4| 30-7 7 | 12°02 16-9 

Elongation in length of 5in. ,, | 7 | 12°5 45 ll S516 

Appenancecttracture.aiky * | — | — | —.| — | — | — 

” ” ar ” ap | i ~ sts 2 —_ a 

” o{ ramdlee } % | 9% 95 95 | 4 95 

” » crystalline ,, at BS 4 ~ —~ft=- -— 

oo -. flaw ,, 5 5 5 5 } 5 {| 5 

x 




















the members of the Caseneiien ean te Sealine ont ene for 
testing cast steel anchors. On the sketch appended hereto, A 
represents a casting forming “shank and ead” foran anchor; 
this was gri at its centre of gravity by a cramp C, so that, 
ed, the underside of A B was level. The disengaging 
connected C temporarily to the hook E of a steam crane, 
E was raised until a ee eee © eee 
B. LT yet gy py tee cramp C from the 
hook D, AB fell ey An ob ly more than 
level steel slab, 9ft. by 5ft. 6in. _ thick, lying 
cement concrete foundation, 10ft. 6in. by 2ft. 4in. 
spur H, ly y disconnected from B by a 
saweut ee was then res oo Dy heparan ofahammer. B 
a e through cnating*tnp then suspended, 
struck by a 10lb. hammer over the length of the 
shank A. a close inspection of A and B, the surveyor—in 
this case Mr. H. J. Boolds, of Lloyd's register, attended—if satis- 
fied, has his private stamp marked in two places on A, and also in 
two or more places on the sawn end of spur H. This latter is cut 
up into one transverse test piece and—for every three anchors—one 
tensile testpiece. In a similar manner the two cast steel arms K 
and L were drop-tested. A sling chain took hold of both arms 
lying level, but in opposite directions, with the projecting parts 
or stops M M at the underside to prevent the sling chain being 
injured. The disengaging hook D took hold temporarily of ring 
N at one end of the sling chain. After having been raised un 
the vertical staff, 15ft. in pong passes clear under M, the dis- 
ongagi hook was pulled, liberated the two arms K and L, 
which fell on to the steel slab. Each arm was then — 
placed on end, so that the palm was vertical and at the top, eac 
part of the arm was then vi y struck a number of blows with 
a 10-lb. hammer. The surveyor then closely scrutinised each arm, 
and, being satisfied, caused each arm to be marked aes 
with his private stamp in two places. In the manner described 
above, the following four cast steel anchors were drop-tested and 
Sorneg :—One zit ewt., B 973, shank and two arms ; one 30 cwt., 
B 975, shank and two arms; one 30cwt., B 976, shank and two 
arms ; one ewt. B 977, shank and two arms, The Committee 
were informed that the two arms in each ive case were cast 
at the same time and from the same lad] of steel as the shank. 
The Committee next went to the fitting shop, and wii 
several transverse test-pi lin. diameter and about 12in. long, 
being bent ; one end was held fast in an anvil block, and the pro- 
jecting end was then struck by two 10-lb. hammers until the test- 
piece was in each instance bent through the angle indicated in the 
tables a ded hereto. 

The Committee were then taken into the test-room, where a 
horizontal 100-ton hydraulic testing machine, made by Daniel 
Adamson and Co., a by the Board of ein February, 
1882, fractured a few tensile test-pieces. The shoulders or enlarged 
ae of the turned test-pieces were held ol —— pepe 
ying free in ups, so as to ensure alignment’ 

ding. The fast block was suspended from 


a 


: 
? 


c 
avoid any twisting or ben 





Remarks.—Test pieces taken from cast steel anchors. Tested in the 
- _ rn Ne ag aa Get B 952. — 

an angle of 69 deg. broken, Four pieces mar! x 
woolen away by Mr. Boolds, surveyor to Lloyd's Register, 








, See -_ lecture of the session = d ad of 
ion College, in ci sepeowies. , Was given r. Henry 
Adams, M.Inst.C.E., on Wednesday last, upon the subject of 
* Foundations.” He said that when it was necessary to spread 
the pressure at the base of a wall, in order that some less resisting 
material below might support the weight of the superstructure, it 
would at first sight appear that, by using the bricks as all headers, 
footing-courses with projections of 4}in. might be adopted ; but 
these would be apt to break off, a brick being most easily broken 
across its middle, and it was found that not more than a 2}in. 
projection of each course beyond the one above it could be — 
as practically safe and at the same time convenient. This 
gives an pom & of 53 deg. 3 min, from the horizontal for the line of 


transmission of the pressure, and shows that the ord allowance 
of 60 deg. in calculations leaves a slight additional ma of safety, 
Concrete has less bond than brickwork, and hence in lime concrete 


the projection beyond the base of the footings should not exceed 
two thirds of the in running lengths ; but in a square bed 
as at the base of a chimney, additional tag 
and the projection may be le equal to the 
depth. Lees than thie is liable to have » punched through it 
by the brickwork. In cement concrete the mass may be looked 


upon as homogeneous, and the projection made equal to the depth 
rp or 14 denen depth for square beds. e 
least of f ions below the surface be 3ft, in sand 


and 4ft. in clay to avoid the effects of frost. The following table 
= showing the maximum safe loads per square foot in 
fe under ordinary circumstances, viz.:—Stock brickwork 
in mortar, 6 tons; cement concrete, 6 tons ; hard gravel and deep 
solid clay, 5 tons ; lias lime concrete, 4 tons ; stone lime concrete, 
3 tons ; good gravel soil, 3 tons ; ordinary solid earth, 14 tons ; bad 
ground, #ton. The subject for next week is ‘The Use of Piling 
in Foundations.” 


IRONWORKS PRACTICE AND STEEL ComPEtiTion.—The growing 
competition of steel is a serious matter to the manufactured iron 
masters the kingdom over. Whether or not, they are to become 
extinct is a question which is quite n to debate. Under these 
circumstances any changes it is ible to introduce into the trade, 
with a view to prolonging the life of iron, must be doubly welcome 
to men whose capital is now locked up in mills and forges. Some 
valuable suggestions in this connection have just been put before 
the South Staffordshire Institute of Iron and Steel Works Managers, 
by Mr. H. Kirk, of Worki n. This ironmaster believes that 
much may be done to enable ironmasters to accept prices that will 
give them a market, notwithstanding the increasing competition 
of steel if a larger production per turn of twelve hours is obtained 
in the forges, The ice in Belgium is to work nine heats in 
twelve hours, or if the workmen er, six heats in eight hours. 
In England the most that the puddler will work is six turns, and 
the great increase that must result in d to the English 
maker is at once apparent. The kest the ironworks 
practice of to-day Mr. Kirk pronounced to be the small number of 

ts worked, and that wea! he declares, must be as soon as 
possible removed. After great trouble he has got his own men to 
work seven turns, > way 4 that they owen’ we i. ma 

ing that they are upon the tonnage uced, the system 
oe wa, on good for the men as the old one, while the waste 
of iron in the is less. Some ex inary yields 
being obtained at Workington by a judicious combination of 
The average quantity of bar iron made per 
ewt. 1gqr. 10 ed 
ilities 





are 

science and practice. 

furnace turn over last half-year was 

puddled from pig iron. The 

up by,the foregoing are worthy of careful consideration, 

—_ we fear that any proposed increase in the puddlers’ heats 
w lead to determined opposition. 
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RAILWAY MATTERS, 


Ox June 30th last 1419} miles of railway had been 
constructed in South Australia, at a cost, including discount on 
sale of bonds, of £9,419,917. 


Mr. James Grierson, for many years general manager 
of the Great Western Railway, died on the 7th inst., in his 
sixtieth year. His funeral took place at Barnes Cemetery, Barnes 
c n, on Wednesday. 

Tue Revue of Lausanne says, with reference to certain 
erroneous reports concerning the Simplon Tunnel, that the finan- 
cial co-operation of Italy is absolutely necessary for the construc- 
tion of the Simplon Tunnel, the entire project being based on such 
co-operation. 

Tur Acadia Coal Company, of Nova Scotia, which owns 
another “ oldest locomotive engine in the world,” has made arrange- 
ments to ship it to Philadelphia, Pa., for exhibition in the industrial 





parade to be given as part of the celebration of the centennial of | ooq; 


the adoption of the Constitution, 


A TELEGRAM to the North German Gazette from Lulea, 
at the head of the Gulf of Bothnia, records the fact that the first 
train on the most northerly railway in the world the Arctic 
circle on Friday. The line has now been completed to within four 
Swedish miles of the famous Gallivara mountains, 


Earty on Tuesday morning a goods train on the 
Chicago and Atlantic Railroad ran into the rear of a passenger 
train at Kouts, fifty-five miles to the east of Chicago, and teles- 
eoped two coaches, ‘The passenger train caught fire. Seventeen 
persons were killed or burned to death, and many were injured, 


A CORRESPONDENT, says the American Engineering News, 
“who has been es by the late ye disaster to doa 
little quiet inspecting on his own account, and who so inspected the 
track o the vicinity of the Chatsworth trestle fur a considerable 
distance, writes that he has found at least two other roads in the 
same section, roads of much more prominence (we regret that 
he does not permit us to give their names), on which the track was 
in worse condition for long stretches than the unlucky road on which 
the tower of Siloam fell, while it came under his immediate observa- 
tion that a special inspecti the structy on some three 
hundred miles or so of track, ordered by one of the great Chicago 
roads as a consequence of that disaster, was made from the rear 
platform of an accommodation train! Our space does not permit 
us to draw the appropriate morals,” 


Mr. ReckENzAUN has succeeded in obtaining in New 
York a practical trial of a car fitted with his electro-motor. An 
American paper says :—‘‘The American Electrical Car Company 
has for a long time successfully experimented with Mr. Recken- 
zaun’s motor. The electrical cars have for some weeks been run- 
ning on the Spruce and Pine-street rails, and now that Chestnut 
and Walnut-street have been invaded by the new motor, it will 
not be long before all the lines in the city are electrified. On 
October 19th a street railroads convention will be held in Phila- 
delphia, when all the leading railroads of the United States will be 
represented, After this convention it is ex that the 
electric motors will become in general use on the street rail- 
roads in Philadelphia.” 


A Boarp or TRADE moet by Major-General Hutchin- 
e! 


son upon the three fatal accidents on level crossings on the London 








Chatham, and Dover Railway, on the 8th and 25th of August and 
the lst of Septemb between Bromley (Kent) and Shortlands, 
concludes as follows:—‘‘ Notice boards were at each of the 


crossings. Although in each of the three fatal accidents that have 
recently occurred on the line there is little reason to doubt that 
ordinary caution on the part of the deceased persons would have 
saved their lives, it is nevertheless very desirable that the recur- 
rence of such sad accidents should be prevented » the erection of 
foot bridges and by the closing of the ing t is possible that 
by the co-operation of the Local Boards of Beckenham and Brom- 
ley powers might be obtained to divert the footpath and close alto- 
gether the centre level crossing ; but with respect to the water- 
works and mill-pond crossings, which appear iy by 
pedestrians, and over which some 170 trains pass daily between 
the hours of 5 a.m. and 1 a.m., I trust the London, Chatham, and 
Dover Railway Company will lose no time in substituting bridges 
for the crossings, and obtain the necessary authority to close the 
crossings.” 

Tue St. Petersburg correspondent of the Times states 
that M. Protsenko, the Military Governor of the Turgai region, has 
issued a pamphlet on the subject of the great Siberian railway, in 
which he discusses the questions of the best and shortest route, 
the practicability of such route as regards local conditions, the 
cost of construction, and the paying capacity of the railway. 
None of the routes hitherto proposed fulfils the conditions indis- 
pensable in the opinion of M. Protsenko, He offers a route 
selected by himself, which he strongly recommends as being most 
suitable. The following are the main points in this route:— 
Ziatoust, Tcheliab, Kurgan, the southern part of the Ishem dis- 
trict, Omsk, Tomsk, Krasnoiarsk, Bratsk Island, the northern 
pristan of Lake Baikal, the upper part of the river Oldoya or Ura, 
the Upper Amoor Beng , the valley of the Ura, the 
middle part of the river Zey, Central Bureia, Little Khingan, 
Khabarofka, the Ussuri Valley, and Vladivostock. The cost of 
construction is estimated by the author of the project at 
880,000,000 roubles. This amount is to include the cost of five 
_— bridges, to be built for 6,000,000 roubles each. The term of 
building the line is to extend over five years, and the author pro- 
poses to obtain the oe by the issue of interest-bearing 
paper at the rate of 76,000,000 roubles perannum. This capital, it 
is contended, could be easily obtained in the country, thus avoid- 
ing the necessity of resorting to foreign money markets. With 
regard to the future ee of the projected fine, M. Protsenko 
makes an approximate calculation that the receipts of the railway 
must be not less than 39,000,000 roubles in order to keep clear of 
guarantees, This amount, it is thought, will be easily realised. 


THE Congress of the Amalgamated Society of Railwa: 
Servants was concluded on Friday at Senentnen ites, At the 
morning sitting the discussion was resumed on the Cardiff resolu- 
tion protesting against the misapplication of funds by the execu- 
tive committee in voting £35 each to 148 and to 41 Midland 
members—£6615 in all—besides other votes from the protection 
fund, in violation of the rules of the society. The resolution was 
rejected by 33 votes to 13. Resolutions were adopted as follows :— 
(1) Regretting the comparatively small progress made by the com- 
panies in fitting vehicles with brakes which comply with the condi- 
tions laid down by the Board of Trade as emerald be safety, depre- 
cating the action of ——— who are now fitting their stock with 
continuous brakes which do not comply with the aforesaid conditions ; 
(2) recommending the Board of Trade to amend the returns relating 
to the block system so as to give fuller particulars, such as showing 
which companies still make a distinction between the signalling of 
goods and passenger trains, and which of them issue regulations 
practically peng | the block system in addition to the caution 
or warning signals which are not set forth in the returns; (3 

tting that so large a number as 137 servants were led 
1222 in ured in shunting operations alone during the year 1886, 
and cal 2p ap the various railway companies to adopt appliances 
known to be in existence ; 4) coomamentbea practical tests 
as to eyesight, such as distinguishing signals, lamps, and flags 
under reasonable conditions; ‘o tepeeel the Railwa: —s 
tion Bill introduced into the House of ‘Campane by Mr. . A. 
the importance of preventing rail- 


Channing, M.P., and (6) 
red companies from con out of the Emp! loyers’ Liability 








NOTES AND MEMORANDA. 


Ir is said that the Chinese have utilised for centurie , 
& _ evaporation of brine, a gas which issues from coal seams near 
ekKin, 


Tue deaths registered last week in twenty-eight great 
towns of England and Wales corresponded to an annual rate of 
175 per 1000. 


Ir is stated that it requires 100 tons of twine to bind 
this year’s crop on the t eg ora Farm in Dakota. This 
twine was fer from ton to Dakota by express, the charges 
being nearly 10,000 dols. The twine is valued at 20,000 dols, 

In London last week 2647 births and 1265 deaths were 
registered. Allowing tor increase of population, the births were 
41 and the deaths 198 below the average numbers in the corre- 
sponding weeks of the last ten years. «The annual death-rate per 
1000 from all causes, which had been 14°4 and 15:4 in the two pre- 

ing weeks, rose last week to 15°7. In Greater London 2 
births and 1572 deaths were registered, corresponding to annual 
rates of 33-2 and 15:1 per 1000 of the population, 


A REcENT number of the Comptes Rendus contains a 
pepe on ‘‘ Researches on the Spheroidal State,” by M. E. Gossart. 

e author here seeks to determine by calculation and experiment 
the meridional semi-section of any liquid drop whatsoever in a 
state of calefaction on a horizontal ue. It is shown that there 
exists a characteristic form of the hervidal state which may easily 
be represented rare according to a given scale. The 
measurements of the various elements of these curves may furnish 
useful information on the capillary constant. 


A PAPER was recently read before the Paris Academy 
of Sciences on ‘‘The Measurement of the Forces brought into Play 
in the Flight of a Bird,” by M. Marey. Anatomy shows that nearly 
all the muscles acting on the wing serve to lower it, while the kine- 
matic data drawn from pametreye ss ca rd show that during this 
lowering of the wing the mass of the bird is upheld against gravit: 
and propelled forward against ,the resistance of the air, the result 
being flight. The author here studies these two elements of the 
motor power separately, whence may ultimately be deduced the 
sum total of the motor power, 


Oye of the simplest barometers is a spider's web. 
Nature says that when there is a on of rain or wind the 
spider shortens the filaments from which its web is suspended, and 
leaves things in this state as long as the weather is variable. If 
the insect elongates its thread, it is a sign of fine, calm weather, 
the duration of which ty be judged of by the length to which the 
threads are let out. If the spider remains inactive, it is a sign of 
rain; but if, on the contrary, it keeps at work during a rain, the 
latter will not last long, and will be followed by fine weather. 
Other observations have taught that the spider makes changes 
in its web every rere Remeny nny and that if such changes are 
made in the evening, just before sunset, the night will be clear 
and beautiful. 


Accorpine to the report of Mr. William Crookes, 
F.R.S., Dr. William Odling, and Dr. C. Meymott Tidy, the 
amount of organic matter in the water supplied to the metropolis 
during September was dingly small, the results recorded 
day by day — marked by great uniformity. Thus the organic 
carbon in the Thames-derived waters was, on an average of 
numerous samples, 0°125 per 100,000 parts, the oxygen re- 
quired to oxidise the oxidisable matters present in the water being 
about ;3;ths of a grain per gallon. The colour, moreover, of the 
water, as shown by the colour meter, was excellent. A few 
samples of the East London Water Company’s supply were recorded 
as “very slightly turbid.” This condition, however, in no respect 
interfered either with the general purity or with the whole- 
someness of the supply. Without exception, the condition of 
the water supplied to the metropolis during September was entirely 
satisfactory, 





THE readiness with which chromium oxidises has sug- 
— the use of ferro-chrome instead of Ss as a recar- 
uriser for the Bessemer process, But Mr. H. M. Howe, in the 
Engineering and Mining Journal, says ite efficacy is very doubtful. 
The oxides of manganese arising from the reaction between the 
oxygen of the blown steel and the manganese of the spiegeleisen 
are fusible and scorifiable ; they coalesce and rise to the surface of 
the molten metal. Chrome oxide, infusible and well-nigh unscori- 
fiable, would probably remain mixed with the steel, break up its 
continuity and impair its forgeableness. Indeed, even in the 
crucible process, in which chromium has comparatively little chance 
to oxidise, chromic oxide, formed while the steel is molten, is liable 
to cause deep ineradicable veins in chrome steel, especially if its 
carbon be low or its chromium high. Even in heating chrome 
steel a very strong and adherent scale forms, which renders welding 
next to impossible, Chromium is said to hasten the rusting of 
iron, 


AN approximately correct method of calculating the 
available quantity of coal in a given area of a seam is, according to 
Mr, C, M. Percy in the Jndian Engineer, to consider an area of 
coal lin. thick as containing 100 tons, and this will allowa sufficient 
margin for faults and loss. Calculated in this way, a seam of coal 
24in. thick will yield 2400 tons to each area. But to ascertain the 
exact quantity of coal under a given area, we must first know the 
specific gravity, then knowing the weight of one cubic foot, the 
rest becomes a mere matter of calculation. Taking the specific 
gravities—water being 1-0 and weighing 1000 ounces per cubic foot 
—as 1°10, 1°15, 1°20, 1-25, 1°30, 1°35, 1°40, 1°45, 1°50; we have the 
following weights in the natural bed per acre per inch thick in tons: 
—111-411, 116°475, 121°540, 126°604, 131-668, 136-732, 141-796, 
146-860, 151-925 and the weights of a cubic foot in the broken 
state in pounds will be of large coal—42°62, 44°56, 46°50, 48°43, 
50°37, 52°31, 54°25, 56°18, 58°12; and for small coal—37-12, 38°81, 
40°50, 42°18, 43°87, 45°56, 47°25, 48°93, 50°62. In measuring heaps 
ha coal in England it is customary to allow 45 cubic feet to one 

n. 


Tue Board of Trade returns for September show that 
iron and steel were exported to the value of £2,304,573, against 
£1,716,089 and £1,934,390 for the corresponding months of 1886 
and 1885; for the nine months the total values for each year are— 
1887, £18,579,845 ; 1886, £16,388,229 ; 1885, £16,510,298. Hard- 
ware and cutlery were ex during September to the value of 
£267,629, against £255,257 for September of last year. There is 
thus a gain on the month ; but the statistics show a loss on the year 
to date of £10,000. Piy iron has been sent abroad to the value of 
£293,417, against £230, 561, the respective values for the nine months 
of 1887-and 1886 being £2,113,229 and £1,722,464. Bar, angle, 
and bolt, £133,745 (last year £106,541); for the nine months of 
1887, £1,046,053 ; 1886, £999,210. Steel rails, during September, 

$334,665 (September, 1886, £225,794 
1887, £2,452,044 ; for the nine months of 1886, £1,865,988. In 
railway material of all sorts the value exported last month was 
£454,638, against £308,900 for September of 1886; for the nine 
months of 1887, £3,372,123; for the nine months of 1886, 
£2,919,593. Hoops, sheets, and plates, £329,972 for last Se 
tember, and £233,745 for September, 1886 ; for the nine months 
of 1887, £2,408,952 ; for the nine months of 1886, £2,296,639. In 
steel (unwrought) there is also an important improvement, chiefly 
in the United eso OK gear For the month the value of steel 
exported was 4 o— £ 
£1,639, 050, B omged £975,621. ; 
from £347, in the nine months of 1886 to £957,777 in the cor- 
responding period this year. 


); for the nine months of 





MISCELLANEA. 

Tue first meeting of the Society of Telegraph Engi- 
neers’ winter session will be held on the 10th November, when a 
pa r will be read ‘‘On Deep Sea Soundings in Connection with 

ubmarine Telegraphy,” by Edward Stallibrass, F.R.G.S., M ember 

Surervisine Inspector General Dumont has decided that 
the hull and boiler of every yacht or other small craft propelled by 
steam in the States, without regard to size, provided it can be used 
dl aaa” must beinspected. The pilot and engineer must also 

icensed. 


Tue Brussels correspondent of the Times says the 
Belgian engineers who have been at work on the Panama Canal 
express most unfavourable opinions as regards the position of the 
enterprise,‘and consider the difficulties still to be overcome as 
almost insuperable. 


Ir has been stated that “the Japanese are about to 
supply th lves with hine made bricks. They have ordered 
from a German firm machinery capable of turning out 16,000,000 
bricks yearly.” We are, however, informed that Messrs. Bradley 
and Craven, Wakefield, have just supplied a plant for turning out 
10,000,000 bricks yearly. 


THE great agih coal shipping ports are in order 
of magnitude :—Cardiff, Newcastle-on-Tyne, Sunderland, N. — 
Shields, Swansea, Liverpool, and Hartlepool. Cardiff and New- 
castle are nearly equal, and account for more than half the total, 
Cardiff does the largest foreign trade, and Newcastle the greatest 
home trade, a ve running very close, 


THE improvements in the “Rider” hot air engine 
patented by Mr, J. C. R. Okes, and which are illustrated in our 
number of Z1st January, 1887, have been adopted by the sole makers, 
Messrs, Hayward Tyler and Co., who have just supplied ten engines 
of the new type to a foreign railway company for outlying water 
stations where skilled labour is scarce ; one is also being put up at 
Girton College, Cambridge, to the order of Mr. Alfred Waterhouse, 
for the new wing. 





Tue Commission entrusted with the investigation of 
the question of women’s and children’s work in Dutch factories, 
has recommended that young people under the age of sixteen shall 
not beemployed. It is also proposed to introduce partial restric- 
tions as to the employment of those under eighteen, together with 
a provision for two hours’ rest in the day. The Commission more- 
over advocates the enactment of laws for ensuring the safety and 
health of the employed, the appointment of factory inspectors, and 
the adoption of measures for the assistance of workpeople and their 
families in cases of death, illness, old age, or accident. 


Everyone knows that the common hand saw was 
invented in America, and now any doubt as to the first circular sew 
is set at rest. ‘‘ Captain William Kendall, of Waterville, Me., was, 
the Industrial Journal says, the inventor of the circular saw, in 
1820. The saw was made of iron plates rivetted together, and was 
five feet in diameter; the teeth were of steel, and inserted in the 
outer edge of the saw, secured by rivets. Captain Kendall also 
started the first planer ever run, by inserting cutters in the body 
of the saw so that as the saw revolved and cut the board it also 
planed it. The writer of this was an eye-witness, not only of the 
construction of the saw, but also of its revolutions. The head and 
foot blocks were provided with an apparatus for setting the log 
automatically when the carriage was run back, much as a shingle 
machine of the present day. The log was also turned on the 
carriage by machinery.” 


TuHE syllabus of the Dundee Mechanical Society for the 
Winter Session includes papers as follows: November 10th, 
**Ocean Currents,” by Mr. James Aimer; November 24th, ‘‘Jute 
and its Recent Development,” by Mr. Thos. Ferguson; December 
22nd, ‘‘Shipwrecks and Salvage Work,” by Mr. Thos. N. Armit; 
January 12th, ‘‘The Use of Brass in Mechanical Engineering,” by 
Mr. A. L, Peacock; January 26th, “Health,” by Mr. James B. 
Mason; February 9th, ‘‘ Flax, Hemp, and Jute Culture,” by Mr, 
D. J. Macdonald; February 23rd, ‘‘Coal Mining,” by Mr. Geo, 
Worrall, jun.; March 8th, “Milling Tools,” by Mr. John R, 
Stewart; March 22nd, ‘‘ Inventions ;” April 5th, ‘‘ Essay,” by Mr. 
Duncan Ferguson; April 19th, ‘‘ Specialties in Mechanism,” by 
Mr. G. Stevenson, jun.; May 17th, “‘ Election of Office-bearers,” 
The reco prizes will te given for competiti gst ordinary 
members: e prize for the best paper read before the Society 
during the year; one prize for the best criticisms of the various 
papers delivered. 





Mr. Tuomas Rovutiepeg, the well-known paper maker, 
whose death took place at the Westminster Palace Hotel, on 
Saturday, the 17th ult., was not originally a paper maker, but in 
1856 he took . mi!l at Eynsham, one Oxford, where, after obtain- 
ing a patent, he succeeded in making r from es| grass, 
The ft of the Jourzal % the Secret of Arts iy iontaker 
28th, 1856, containing Dr. Forbes Royle’s paper on ‘“ Indian 
Fibres,” was printed on paper made from esparto at Eynsham 
Mills, and supplied by Mr. eotiades. About 1862 he acquired 
the Ford Paper Mills, near South Hylton, Sunderland, and in 
1864 he converted the busi into a pany, under the title of 
the Ford Works Company, of which he continued to be the 
managing director down to the time of his death. For some years 
he was the only paper manufacturer in England who used esparto, 
but after a time it came into general use. The amount of the 
imports in 1856 was only fifty tons, but by 1864 it had .crown to 
50,000 tons, and in 1886 the imports exceeded 200,000 tons. Mr. 
Routledge succeeded in proving the suitability of bamboo as a 
paper-making material, and published a pamphlet on the subject 
in 1875, which was printed on paper made from bamboo. 


One of the subjects discussed at the annual meeting of 
the French Association for the Advancement of Science, which has 
just been held at Toulouse, was the project for making a maritime 
canal between Bordeaux and Narbonne. The different phases of 
this project, which was first mooted twenty years ago, were 
in review by M. Wickersheimer, Deputy for one of the depart- 
ments through which the canal will pass. The latest project was 
prepared this summer by a company which has been formed for the 
purpose of making the preliminary survey, and according to this 
scheme the canal, which would be about 330 miles in length from 
sea to sea, would start from the western side of Bordeaux and 
follow the left bank of the Garonne for a distance of fifty miles, 
crossing that river at Castel-Sarrasin by a port-canal (or aqueduct) 
and follow the right bank of the river as far as Toulouse, where a 
large port would be created. From Toulouse to the Mediterranean 
seaboard at Narbonne, the maritime canal would be quite inde- 
pendent of the railway from Bordeaux to Cette, but it would twice 
cross the Canal du Midi. The curves of the canal would be of the 
same radius as those in the Suez Canal—that is to say, not less 
than 6000ft., and there would be thirty-eight locks, the fall of 
which would from 20ft. to 30ft. e depth would be about 
24ft., but if the Minister of Marine should determine to make use 
of it for the first-class ironclads of the French navy, contrary to 
what was originally determined, the company will be pre to 
make it 3ft. deeper. It is estimated that the mean speed of 
vessels passing through the canal will be seven miles an hour, and 
they would be drawn by locomotives running mT line of rails 

laced on the banks, a force of from 1000 to 1200-horse power 





required to produce this rate of speed. The canal is to be 
lighted by electricity, the electric light being generated upon the 
engines used for the traction of the vessels. e total cost is esti- 


mated at £26,000,000, or less than half of the estimate originally 
prepared dist saved for vessels coming from the western 
ports of France into the Mediterranean would be 680 miles, 
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MEETINGS NEXT WEEE. 

Norru-kast Coast IxstiruTion oF ENGINEERS AND SHIPBUILDERS.—The 
annual general meeting of the Institution will be bh in the Lecture 
Hall of the Literary and Philosophical Society, Newcastle-upon-Tyne, on 
Wednesday, October 19th, at 7.45 p.m. The Council a submit its 
report for last session ; financial statement. The President will deliver 
his inaugural address. The Council has that the following 
fo shall be read and discussed during the session :—November 

Sunderland : (1) ‘Speed and Coal Consumption of Steamers Trea 
Commercially,” by Mr. Robert Thompson ; (2) ‘‘ Notes on 8 Calcula- 
* L Baad G. Arnison, jun. D ber 7th, in N. tle : 
ips’ Keels, Stems, Sterns, and Rudder Frames,” by 
Mr. E. F. Wailes. January 11th, 1888, in Newcastle: “On the Combus- 
tion of Coal, and some Evaporative Experiments with Natural and Forced 
Draught,” by Mr. W. Spence. Fe 8th, in Newcastle: ‘‘ On Slide 
Valve Gears,” by Mr. J.T. Milton. March 14th, in Sunderland: ‘On 
Stockless Anchors,” by Mr. G. W. Sivewright. April 11th, in New- 
castle: ‘On the Construction of Pontoon Dry Docks,” by Mr. A. Taylor. 
May 9th, in Newcastle: Closing business meeting. 








eee DEATHS. 
e 7th, at Great Marlow, James Grierson, general manager of the 
Great Western Railway, in his sixtieth year, he ust 
On the 8th inst., at Belvidere, Kent, Wi.t1am Macarorar, C.F., 
, in his sixty-eighth year, ¢ 
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INDIAN COAL AND ITS STORAGE. 

THE announcement just made that the Peninsular and 
Oriental Steam Navigation Company has entered into a 
contract for the supply to the vessels of its fleet of a large 
quantity of Indian coal, directs attention to the growing 
use of native-raised coal in our Eastern Possessions, The 
report lately made by Mr. Jones, Assistant Superintendent 


305 | of the Geological Survey of India, as to the deposits of 


coal in the Kali coalfield, on the Chindwin River, in 
Upere Burmah, has also a wide bearing on this important 
subject. Mr. Jones states that the field is merely a small 
portion of what promises to be a much larger field; coal, 
according to his report, occurring along most or all the 
streams flowing into the Chindwin on the right bank. 
The new fuel is said to be of fair quality, and the posi- 
tion, on account of the waterways, is favourable for 


3| Working. Experiments made with this coal on board of 


the river steamers have resulted satisfactorily; but it pos- 
sesses, in common with most Indian coal that has come 
under our notice, the defect of friableness. That defect 
is one which may disnppesr as deeper workings are 
reached. The ill-effects of the intense sun of the tropics 
even on the best English coal are well known. Exposure 
to its rays through countless ages may well have caused 
deterioration, or perhaps imperfect formation, in the 
upper strata, defects which may become less and less 
apparent as greater depths of the deposits are reached. 
t has long been an axiom that for marine purposes 
Indian coal is far inferior both for steam raising and in 
an economical sense to the English coal usually consumed 
in steamer’s furnaces, Its steam-raising quality is said to 
be about but two-thirds of that of English coal. Hence 
it would follow that steamship bunkers must store one- 
third more of Indian than of English coal. This fact, of 
course, would mean a large sacrifice of tonnage; and we 
may be sure that the Peninsular and Oriental Company 
would scarcely consent to such a sacrifice at a time when 
the exigencies of competition demand the power of freight 
carrying to the utmost possible limit. The question, then, 
must present itself whether the deeper working of Indian 
coal due to the exhaustion of available surface material 
has not brought about that improvement in quality to 
which we have above referred. The result of inquiry 
seems to show that such is the case, at all events in some 
of the collieries of one of the largest of our Indian coal 
companies, and it may be accepted, we think, that the 
roportion of two-thirds comparative value can no longer 
fe considered as accurate data to go upon in estimating 
the relative efficiency of native-raised as compared with 
imported coal. It must, however, be long before the 
ance is fully turned in favour of the extension of the 
use of the former supply. English coal is now being sold 
in Calcutta at seventeen rupees the ton. Allowing for 
the present depreciated value of the rupee, this sum 
would represent about 25s. 6d. of English sterling money. 
We understand that the Bengai Coal Company finds it 
impossible to place native coal from its stores at Ranee- 
gunge in Calcutta much under 25s. the ton. The margin 
of difference in cust is therefore at present far too trifling 
to make up for the as yet established superiority of 
English Khe. 

But that margin may not improbably be largely in- 
creased in favour of native coal ere very long. The 
present condition of the eastern shipping trade compels 
owners to accept outward freight at almost nominal rates. 
In many instances, indeed, it is shipped as ballast for the 
outward journey. A rise in freight of but a few shillings 
the ton would alter this condition most materially, and 
the economical advantage would then be transferred to 
locally raised supplies. With the prospect now apparent 
of a largely increased area of coalfield becoming available 
in our eastern dominion, the possibility of such transfer 
of advantage becomes most important. We know of 
many coalpits in India already opened, but the working of 
which is delayed until the extension of railways enables 
their future output to be conveyed toa market. Each 
day almost must, therefore, bring us nearer to a large 
increase in the available supply of native coal, and, 
assuming that deeper sinkings may improve its quality, 
we may expect to see our home export of the article to 
eastern countries most sensibly diminished. But there is 
a second side to the general question of our Indian coal 
supply which has yet to be considered, and there can be 
no disputing that upon its satisfactory answering must 
largely depend the result to the competition between 
native and English coal above discussed. We have 
referred to the friableness of Indian surface coal. This 
defect, as we have stated, will probably soon disappear ; 
but it will be re-created if, after the coal has been raised 
to the pit brow, it is stored for any length of time in the 
open, exposed to the deteriorating effect of the sun’s rays. 

hat the amount of such effect is is well known to all 
who have had to deal with large quantities of coal, either 
English or native, in tropical countries. We have heard 
of the first description, imported for use in locomotives, 
wasting to the extent of 40 per cent. in little over six 
months. It was only the hearting of the mounds which 
could be got to burn freely. The dusty stuff, which 
could not be used for brick burning, choked tubes and 
did other mischief which determined that no further trial 
should be made with it. 

It is evident, therefore, that coal which has long to 
await dispatch must either be stored under cover or will 
have to be sent to market in a highly friable state. 
English coal is delivered from ships’ holds and used up 
almost as soon as unshipped, free from the effects of the 
influence we have named. To meet this further element 
in the competition, coal raised locally and having to be 
held in hand must be housed under shelter. The cost of 
doing this must necessarily sensibly affect the balance in 
the competition. However freely the mounds of coal 





stored in the open may be kept watered, the combined 
influences of sun and strong winds soon deteriorate it. 
Much might, we think, be done in the direction of more 
scientific methods of watering than those at present em- 
ee It should be done almost in the form of rain distri- 

uted from fine and numerous roses. A hk of water 
on heated coal already rendered friable but hastens its de- 
composition. This is one point out of many which have 
to be considered and dealt with if the native coal produc- 
tion of India is ever to successfully compete with that of 
English importation. 


BRITISH INDUSTRIES AND TECHNICAL EDUCATION, 


THOSE most anxious for the supremacy of British indus- 
tries must regret the line of argument taken by the 
leaders in the technical education movement; because 
weak arguments impair the prospects of the thing they 
advocate, and technical education is a very important and 
a very nec branch of learning for those who have to 
earn money by the exercise of technical knowleage. The 
capability of earning money must, of course, be regarded 
as the index of the value to a commercial and industrial 
nation of any kind of technical education. Those who 
pay for instruction of this kind for pleasure need not be 
considered; and it is not sought as a means of culture. 
The value of the education with which we have to deal is, 
then, its value as a means of making money, however dis- 
agreeable that plain way of stating it maybe. It is a 
proof of this truth, that the modern leaders, in the clamour 
for technical education, base their claims for its value on 
its supposed worth as the means of preventing trade 
depression, and as the means of placing Great. Britain at 
the head of the manufacturing nations of the world. It 
is urged by them that some foreign nations are ing us 
by in the industrial race for wealth, and that the reason 
for this, the aids by which they have broken through 
our supremacy, are those obtained through teciinical 
education. 

To say that the continental system of technical education 
has absolutely no connection with the growth abroad of 
what have long been British industries, would be merely 
making a statement which, however true, is weak without 
proof. Proofs are not wanting, and in fact they are over- 
whelming. To deal with only a few would occupy much 
more space than we can give, but we may touch on some, 
and in the first instance must inquire what are the 
industries that have been affected by this foreign compe- 
tition. As for the manufacturing industries, we shall 
find cotton spinning and weaving, iron and steel tubes, 
wire, glass goods, and Belgian rolled joists; but for a 
great cause of depression resulting from competition we 
must turn to agriculture and to the foreign wheat. It is 
a waste of time to talk on generalities—we must take 
actual instances if we would arrive at any truth. 

Taking first the cotton trade, we find that we are 
dealing with what is now an old industry, one which has 
been established long enough to have ceased to be the 
subject of much new invention—an industry which has 
become sufficiently settled to afford a safe investment for 
the foreign capitalist, not only in the use of machinery, 
but in its manufacture. Having merely to adopt a pre- 
pared industry, the foreign manufacturer has necessarily 
made some few improvements, and has devoted some 
special attention to highly finished products. He has 
fairly embarked in a trade in which any one may 
embark who has the capital, and he may with his 
products enter the same markets or any new markets 
he can find. But why does he occasionally ob- 
tain trade where British manufacturers used to have 
the monopoly? Simply—apart from political causes— 
because he occasionally offers something with a new pat- 
tern, or of slightly new character, or because he can sell 
these things at a slightly smaller price. Such influerces 
have, however, very brief effects, aud as far as new pat- 
terns or make of stuffs are concerned, are just the same 
as, and of no more significance than, the extra trade done 
by a confectioner or biscuit baker for the time that he 
has a new biscuit that others have not yet made. Any 
industry that remains long without radical changes, and 
which becomes the common property of every nation that 
likes to take it up, is bound to be subject to these occa- 
sional advantages on one or another side, but they have 
not the remotest connection with technical education, or 
if they have, then the British manufacturer is best edu- 
cated, for the advantages are even yet most often on his 
side, and English cotton spinning and weaving machinery 
makers turn out more machinery than all the rest of the 
world, if we exclude America, and even now send it in large 
quantities to continental purchasers. Theprice of cotton 
goods is the leading factor in trade, and why can the conti- 
nental manufacturer occasionally undersell the British ? 
The answer is chiefly that the foreigner pays less to his 
workpeople for the work they do, certainly not that educa- 
tion enables them to make better use of his machines, or 
more out of a pound of cotton. In his inaugural address, 
delivered in the University of Edinburgh, Professor G. F. 
Armstrong mentioned that in the Paris Exhibition, 1867, 
Great Britain, as far as awards showed, excelled in only ten 
of the ninety cepertenetie, and he says, “to the question, 
‘What has enabled you to gain the signal victory over us 
which it betokens? the Continent, with one voice, replied, 
‘our systems of general education and the training of our 
technical schools.’ Many of our workmen saw the truth 
with equal clearness, and one despondently said, ‘The 
workmen of other countries have a far superior edu- 
cation to ours, many of whom have none atall. Their 
productions show clearly that there is not a machine 
minding a machine, but that brains sit at the loom and 
intelligence stands at the spinning-wheel.” This is very 
pretty, but it means nothing practically, and tells 
nothing concerning the value of the education of those 
countries, for the brains that sit and the intelligence that 
stands at those looms might just as well not be there if 
the only outcome of their presence is lower wages than 
the age of England obtain. Lower wages to work- 
people do not signify advantage to the country, and were 
it not for other conditions which affect the cost of living 
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the workpeople in those countries would soon make use 
of the brains, and the intelligence too, and obtain corre- 
spondingly more pay. Just before Professor Armstrong 
made the remarks + quoted he had mentioned that, 
in 1851, “Great Britain was awarded the palm of excel- 
lence in nearly all the grand departments—100—of the 
Exhibition.” He probably intended to say that this was 
the result of superior British technical instruction, but 
he did not, so presumably we must conclude that if the 
facts mean anything, they mean that we had lost about 
nine-tenths of our cunning in the sixteen years that 
passed between 1851 and 1867. If Great Britain excelled 
in about one-ninth of all the departments of a Paris Exhi- 
bition, while France, Germany, Belgium, and Italy 
excelled only in the little that was left after Great 
Britain took “nearly all” in the London Exhibition, it 
would seem to an ordinary observer that Great Britain 
had not done so badly; but this, of course, is not the way 
to look at it. The truth is, that the brain that sat 
and the intelligence that stood at the looms were brain 
and intelligence that only occasionally sat or stood there, 
and they were the possession of the intelligent foreman 
or manager, in whose technical instruction weaving had 
probably not found any place. it may also be pointed out 
that the awards at Paris were pre-arranged by the poli- 
tician, each friendly nation to have its share. 
If we turn to the wire-making industry, in which 
German manufacturers became such very strong com- 
ae we may quote the inaugural address delivered 
y Professor Hele Shaw in the University College, Liver- 
pool, who, in mentioning the lower wages which count to 
the advantage of the foreign competitor, said: “In the 
neighbouring industry of wire drawing at Warrington, 
which was t beeen: f with extinction, the German com- 
petition was entirely met and overcome by the wire- 
workers voluntarily accepting a reduction of 10 per cent. 
after four of their delegates had visited the Black Forest 
and obtained for themselves full particulars as to the wire 
industry of that district.” Here, again, is evidence that 
although Germany is a very much educated country, the 
low wages the men are paid is the chief or only cause of 
the successful German competition. It cannot be pre- 
tended that the low wages are the effect of the wide- 
spread education; or that the better educated workmen 
of Germany can either earn more money or make better 
wire than the British workman who is credited with very 
little knowledge. 
If we turn to the glass manufacture we find the same 


thing. English-made table ware is still the very best, 
and fetches a higher price than the continental goods; 
but for the ordinary and the common table goods the 


English manufacturer has no chance against his German 
adversary, for the workmen of the latter work for lower 
wages, for longer hours, and keep the plant fully em- 
ployed, whilst the English glass makers work only when 
they think they will, the furnaces and pots usually 
standing idle from one to two days out of six. The work- 
men are the slaves of a union, which will only allow them 
to make, even if they wished otherwise, a certain quantity 
per week; and will only permita very small number of 
apprentices, and even then the master has to allow the 
men a certain sum on the work of each apprentice when 
he acquires the ability to turn out good work. 
These facts are amongst those that explain the suc- 
cessful competition of the German glass manufacturers. 
The Belgian and German iron and steel trades chiefly 
owe their very partial successful competition against ours 
in some markets to the low wages paid and to more 
favourable transport rates; and the Belgian joist trade, 
about which so much was said, was after all, from British 
iron manufacturers’ point of view, a small thing, and as 
soon as it was worth spending capital upon it, they invested 
the necessary amount in plant for the purpose, and now 
these joists are not obtained in Belgium to any noteworthy 
extent. 

The truth is that the proposed universal technical 
education is not likely to be of any real service, and that 
what is really wanted is, as Professor Shaw says—quotin 
the aims of the Association for the Promotion of Techni 
Education—* A reform in our system of national education 
with the object of giving it a more practical direction,” 
or “to effect such reforms in our educational system 
as will develope in the best way the intelligence of those 
of all classes upon whom our industries depend.” This is 
true in a general sense, but the questions arise, what are 
we to call education with reference to industries, and on 
what classes do our industries depend? Taking the 
second question first, it would seem that the answer is 
primarily upon the leaders—upon those who originate 
new and important industries, for the working men 
depend on these. On those who originate and develope 
the applications of labour all depend in the manufacturing 
race for supremacy. Their = sar raed is of the utmost 
importance, and there is not the least doubt that our 
colleges are doing good work in this direction; but it must 
be remembered that it is possible to neglect the most 
important of their education, namely, that which 
they should obtain by lengthy experience in the work- 
shops. The school and college part of their education may 
be immediately improved by giving it “a more practical 
direction,” but this must be by omitting much of the purely 
literary instruction, so as to leave a sufficient time for 
personal experience of industrial methods and processes, 
and of commercial experience. It must not be thought 
that competition in the great labour-employing industries 
can be reduced by acquisition of the technical education 
of the kind talked of in the recent Bill before Parliament. 
Trade goes chiefly to those who can most cheaply produce 
well-known commodities, or who have something to offer 
which is desirable, and which cannot be obtained else- 
where; just as it came chiefly to England in cotton and 
other manafacturing trades before the other countries 
had learned them from us. Important as is the improve- 


ment in the education of those who are to enter on indus- 
trial and professional occupations, it must be remembered 
that National Technical Education is no sovereign remedy 
for depression in manufacturing industries any more than 





it is in bread-making or wheat-growing, and too much 
dependence upon it will do infinite harm, especially if it 
produces men whose capacity is injured by giving it the 
ana re of the schoolmaster or the fear of departing 
rom beaten tracks or incapacity to do so. 

We cannot touch upon the prime, importance as a main 
factor in home trade depression of the fall in the value of 
wheat as produced by protective duties in America and 
the fall in the value of the rupee outside India; but we 
may quote a contemporary, who says: “One thing at 
least is certain, namely, that England’s commercial and 
industrial supremacy is inseparably associated with her 
political ascendancy, and when the one decays the other 
will go after it. e may not be able to predict which 
will go first, but assuredly we shall not save both, and 
consequently not either, by any brand new schemes of 
education, however valuable intrinsically those schemes 
oe A be.” We may also call attention to the remarks on 
technical education in Germany, and of the awakening in 
Germany to the value of English high appreciation of the 
peatland part of education, as referred to in the letter of 
our German correspondent in our impression of the 30th 
ult., p. 280. 


HOT-WATER CYLINDER JACKETS, 


AttTHovucH large numbers of engineers maintain that 
jacketting the stint of steam engines is essential to 
economy, faith in their efficiency is by no means universal. 
Many men of great experience hold that they are of little 
or no use. Even those who most strongly advocate their 
universal adoption are not unanimous as to the method of 
their application. Some persons hold that only the high- 
a cylinder need be jacketted ; others say that the 

igh-pressure cylinder may be left to take care of itself, 
but the low-pressure cylinder must be jacketted. This 
diversity of opinion arises no doubt from the conflicting 
results of experiments, and the circumstance that the 
more efficient in one sense the jacket is, the greater, on the 
other hand, is the quantity of steam liquefied in the 
jacket. If no liquefaction took place, or if the steam 
liquefied could be had for nothing, then there would be 
no dispute. As matters stand, it is not an unusual thing 
to find an engine using 18 lb. of steam per horse per hour. 
Of this quantity, about 2 1b. is condensed in the jacket. 
If the engine without a jacket got on with 18 Ib., then it 
is clear that it would be a cheaper and so far better 
machine than the engine which used 16]b. per horse per 
hour in the cylinder and 2 1b. in the jacket. Nay, further, 
if the engine without the jacket used 201b., it might still 
be the better machine of the two. Two pounds of steam 
represent, let us say, one-fifth of a pound of coal. ae 
coal at 10s. a ton—a high price—the value of one poun 
is (0535 of a penny. ughly speaking, therefore, the 
value of the jacket under such circumstances is repre- 
sented by the hundredth part of a penny per horse-power 
per hour, or one penny per hundred horse-power, or say, 
10d. per day, or, for 300 working days, £12 10s.—a very 
insignificant sum compared to the whole cost of running 
an engine developing 100-horse power. If we deduct 
from the £12 10s. saved the interest at 10 per cent. per 
annum on the extra cost of the jacketted engine, it will 
be seen that the margin is yet further reduced. 

Several years have now elapsed since in the es of 
this journal we suggested a system of jacketting which 
would effect a clear saving. It is obvious that if a high 
temperature could be maintained in the jacket without 
condensing steam in it, or if the jacket could be kept hot 
by heat which would otherwise be wasted, then a distinct 
and valuable economy would be effected ; and we pro 
to secure this end by circulating water at a high tempera- 
ture in the jacket, the water to be heated by pipes in the 
smoke-box or flues beyond the boiler. So far as we are 
aware, nothing has been done in this direction in England, 
most probably because there was no patent connected 
with it. Although any one who pleased could take out a 
patent for the details by which the principle was carried 
into practice, it is more than doubtful if the heating of 
jackets with water instead of steam would in itself form 
a subject for a valid patent. The last number of the Revue 
Universal des Mines contains a short paper describing the 
application of the principle in practice in Italy, and with 
results which fully bear out all our anticipations. Signor 
Guzzi, an Italian engineer, it seems, deposited with the 
College of Engineers and Architects at Milan a note sug- 
gesting the use of steam of a ay high temperature in 
jackets. No opportunity occu for putting the idea 
into practice until recently. At the beginning of 1886, 
however, he was enabled to fit up an engine at the elec- 
tric light works of M. C. Rivolta and Co., of which 
Signor Guzzi is technical director. The principle is 
carried into practice in the following way :—Under the 
boiler furnace is placed a system of pipes constructed on 
the Perkins oven system; these receive the flame through 
a passage fitted with adamper. The pipes are termed a 
“thermo-syphon,” and communicate with the cylinder 
jackets by means of two pipes, one to lead steam at a high 
temperature to the jackets, the other to return the con- 
densed steam back to the thermo-syphon. A small pump 
is provided to make good any waste. The thermo-syphon 
is fitted with a safety valve loaded to 225lb. on the square 
inch. A cock is provided to clear out air, and either boiler 
steam, or that from the thermo-syphon can be admitted to 
the jackets. The apparatus has now been in regular work 
for eighteen months, and the results are pronounced to 
be perfectly satisfactory. Out of a large number of 
experiments Signor Guzzi has selected two of the least 
favourable. One run was made on the 24th of February, 
1886. The engine worked to 26-horse power indicated. 
The boiler pressure was 551b.; that in the jackets was 
180 lb. The run lasted 6 hours 18 minutes, and the con- 
sumption of steam was 19°53 lb. per indicated horse-power 
per hour. On the 27th of February a run was made of 
7 hours 11 minutes, the boiler steam at 55 lb. pressure 
being admitted to the jackets, the thermo-syphon not 
beinginuse. The engine indicated nearly 26-horse a 
and the consumption of steam was 23°47 1b. Signor 
Guzzi suggests, furthermore, that instead of water, oil or 
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some fluid with a high boiling point should be used in 
order to avoid the use of extremely high pressures, 
Furthermore, he expressly bases the efficiency of his 
ae on the fact that it supplies wet steam to the 
jackets, which, as is well known, parts with its heat much 
more readily than dry steam, for reasons doubtless under- 
stood by our readers. 

Now, it may be said that the Guzzi apparatus differs 
from that which we have suggested not only in details, 
but in principle; that, in the first "agen. he does not use 
waste heat, and that in the second he employs not heated 
water, but steam, in the cylinder jackets. At first sight 
this is apparently sound reasoning, yet if we read a little 
between the lines, we fancy it will be seen that the Guzzi 
apparatus closely resembles that which we have suggested, 

e have as yet no details or drawings, but it is easy to 
see that no conversion of the water into steam need take 
place. If the cylinder stands higher than the thermo- 
syphon, and the flow pipe goes into the — the jacket 
while the return pipe comes out of the bottom of 
the jacket and enters the lowest coil of the thermo- 
syphon, then a good circulation of the highly-heated 
water will take place. Whether this is the mode 
of working or not depends on whether the jacket 
thermo-syphon and all, are filled up with water to 
begin. It seems that if this is not done, superheated 
steam might be produced, the very last thing wanted. 
Again, we have the suggestion that liquids of high boiling 
point might be substituted :—“ Au lieu d’eau, on pourrait 
employer pour former la chemise de vapeur, tout autre 
liquide dont le point d’ébullition est trés tléve. Ainsi le 
mercure et l’huile de lin dont l’ébullition commence d 
350 deg. et 316 deg. Cent., ont & 200 deg. une tension 
bien inférieure 4 l’atmosphere et leur emploi despenserait 
de donner a different parties de l’appareil la solidité 
qu’exige la resistance 4 la vapeur d’eau portée A une haute 
temperature.” This e indicates, we think, very 
clearly that the use of the liquid and not of its vapour is 
contemplated, 

In writing thus we have no desire to claim that we 
have anticipated Signor Guzzi. Our object is to show 
that what we believe to bea valuable method of increasin 
the economy of the steam engine has already been trie 
with success, It does not appear to be certain that the 
thermo-syphon is heated by waste heat. But it is clear 
that no difficulty exists in raising the temperature of water 
in this manner. A few pipes might be arranged, as in 
Green’s economiser, to effect the required object. If it is 
objected that it would be dangerous to admit hot water 
under a high pressure to a cylinder jacket, we “—_ that 
it is not nec to do anything of the kind. e hot 
water pipe may be arranged in long coils to lie in the 
jacket; the jacket to be filled with oil. The oil would 
then be heated by the water circulating in the coil, and 
would in turn heat the cylinder, In all this there is no 
manner of complication, and the cost would be small, 
while the saving in fuel would no doubt be considerable. 
Is it too much to hope that some enterprising English 
firm will push Signor Guzzi’s inquiry further? 





ARMY TOOLS, 


Lorp WoLsE.ey’s letter on the bad quality of tools supplied 
to the army has excited renewed interest on this subject in 
manufacturing circles. Messrs, Spear and Jackson, of the Etna 
Works, Sheffield, state that early during the Crimean war 
similar complaints were sent home from the commanders of our 
troops, then before Sebastopol. Mr. Roebuck, who then repre- 
sented Sheffield, urged the Government of the day to take up 
the matter, and at his instigation a special commission was sent 
into the manufacturing districts to make inquiry and report to 
head quarters. Sheffield was visited, and from the Etna Works 
samples of tools were taken to London. Messrs, Spear and 
Jackson state that these were not old Government samples, but 
patterns that were in current make for the open market, These 
patterns were approved and adopted by the authorities, with the 
result that during three years, until the Crimean war closed 
the firm made for the Government 60,000 bill hooks, 30,000 spades 
30,000 shovels, and 30,000 picks, Messrs, Spear and Jackson 
state that if any of these articles are yet in store, they are 
prepared to risk their reputation that they are as gi and 
serviceable as it is possible to make such After the close 
of that war, when public indignation had moderated, “ matters 
got again into the old groove,” and the firm state that although 
they have since then frequently quoted for the same clase of 
articles, and based their quotations upon the current price of 
labour and material, they have never been able to secure a 
further order. This is no doubt the first of a series of com- 
munications from various firms. The probable explanation of un- 
trustworthy tools is no doubt the old one of price. If theGovern- 
ment will persist in accepting contractsat lower figures than those 
at which the goods can be profitably made, the inevitable result 
must be a breakdown. No thoroughly good weapons or imple- 
ments can be supplied without a profit. Manufacturers do not 
manufacture from motives of patriotism, but of profit. It is 
surely better that the Government should pay the proper whole- 
sale price of a respectable house than risk sending orders to 
others who quote low to tempt trade. The British Government, 
it is said, “should buy in the cheapest market.” This is 
altogether wrong. The British Government should do as all 
sensible people do—they should buy in the best market the 
best goods they need for their purpose, for the best goods are 
always the cheapest in the long run. 


PROFITS ON GAS PRODUCTION, 


Ir is well known that in the case of the metropolis the gas 
companies pay very large dividends, and that year by year the 
companies Save to report increasing consumption, despite rival 
lights, and that under the sliding scale there is the sweet sim- 
plicity of 12 per cent. dividends to the shareholders. It will be 
interesting to give an instance of a ~~ close to the edge of 
one of the best gas coalfields in the world—to which some four 
years ago we referred in THe ENGINEER—to ascertain how far 
the metropolitan conditions we have named still apply. The 
Hartlepool Gas and Water Company is one of comparative age ; 
it should have the advantage of very cheap coal, and it has a 
growing constituency, and there are favourable conditions. We 
need not now touch upon the water oupply, as the accounts 
show separately the results of working. In its recently con- 
cluded financial year, then, there was a carbonisation of 17,107 
tons of coals, none of which was cannel. The gas produced is 
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ted, but the yield of companies does not materially differ. 
a of the gas~-119,709,800 cubic feet—was sold at 2s. 6d. 
ry 1000ft., producing £14,963 ; but there was also a revenue of 
£3665 from gas for public lighting and that sold under contract; 
but the discounts for the whole, presumably, were, in the total, 
£1006. The coals, with the carriage, and the placing in the 
works, cost about 7s, 6d. per ton, so that this was much less 
naturally than the cost to the metropolitan companies ; and alto- 
gether, the manufacture and distribution of gas cost £10,641, 
whilst management, rates, &c., raise the expenditure on the gas 


side of the account to £13,239. Of the coke yielded in the |: 


manufacture—10,783 tons—there were 2264 tons used, and the 
remainder was sold, Uke net price realised being about 7s. per ton 
—a very good price, it would seem; but the other residuals do 
not sell so well as they used to do a few years ago. Still, after 
paying the expenses of the manufacture, and of those necessary 
additions thereto, there remains the balance of £9074 12s, 5d. 
to pay interest on capital, &c. The cost of the gas works, 
inclusive of some manufacturing additions not yet completed, 
was £154,074, and as we have said that the year’s t was 
£9674, it will be seen that the profit on the whole capitai was 
fair, but far less than that of the great companies at a distance 
from the coalfield. The moral is plain—it is that there should 
be a larger sale of gas, and how that is to be brought about may 
be a question left to those concerned. The coal is not very dear, 
though scarcely so cheap in proportion to distance from the 
coalfield as it should be ; there appears to be an ample demand 
at a full price for the most profitable of the residual products ; 
but in the plant and in the distributive plant there is a vast 
capacity which is unused. The further use of this plant, and 
especially the use in the daytime, is what gas companies have 
to look forward to to increase their return; and this is the case, 
not with one, but with all gas companies. For heat and power 
there would be a much greater demand for gas, if there were a 
sale during the day, either of a cheaper and more suitable gas, 
or at any rate of gas which would be less costly. This is what 
the companies somehow will have to bring about, and when they 
do that they will have a demand that will give a more equal 
pressure on their works and pipes, and one which will more than 
make up any fall that may, by the use of other illuminants, take 
place in gas for lighting. 
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Analyses of the Accounts of Gas Companies and Corporations 
1886. London: John Allan, offices of the Gas World, Crane- 
court, Fleet-street. 

Tue publication bearing this title contains the accounts of 

seventeen gas companies, together with eleven corpo- 

rations and one local board having gasworks. The 
accounts are in each case accompanied by an elaborate 
analysis set forth on an uniform plan. The arrangement 
has the advantage of giving a very complete view of what 
each company is doing, but it scarcely admits of ready 
reference for comparison. In this latter respect we rather 
prefer the yearly “ Analysis,” by Mr. Field. The ground 
covered by the two is somewhat similar. Out of the 
thirty-four ow “a aay by Mr. Field, the 
present work includes half. For the seventeen omitted 
we have twelve others substituted, consisting of five 
companies, six corporations, and one local board. The com- 
panies are the Alliance and Dublin Consumers’, the Dudley 

Gas Light, the Harrow District, the Pontefract, and the 

Redhill. The corporations are those of Blackburn, Car- 

lisle, Heywood, Lancaster, Stafford, and West Bromwich, 

the local board being that of Tipton. The corporations 
included by Mr. Field, and omitted from this later pub- 
lication, are Halifax, Leeds, Oldham, and Salford. The 
companies omitted are those of Bath, Bristol, Derby, 

Plymouth, Portsea, Preston, and Sheffield, in the pro- 

vinces, and those of Colney Hatch, Lea Bridge, Mitcham, 

Richmond, Wandsworth, and West Ham, in the metro- 
litan suburbs. One thing which strikes us as a defect 

is that of giving the half-yearly accounts where such are 

ublished, instead of throwing them into a yearly form. 

Thus, for instance, we have to compare the accounts of 

the Chartered Company for two half-years with the 

Liverpool accounts for a year. The analysis is in every 

case very complete, but a more compact — seems 

desirable, and certain supplementary particulars given by 

Mr. Field are not included in the plan of the work. At 

the same time, the book will be useful, though we think 

it — be improved. It will not be easy to surpass 
ep — though it may be well that the attempt should 
made, 


Notes and Formule for Mining Students, By J. H. Merivate, 
Pa 8vo., pp. 137. London: Crosby Lockwood and Co, 
1887. 

Tus is a collection of notes and formule drawn from 

various sources, the authority being given in most 

instances, which was originally compiled by the author 
for the use of his students at the Durham College of 

Science, in Newcastle-upon-Tyne, and is now issued ina 

revised and somewhat enlarged form for the use of the 

mining world in general. The scope of such a book must 
necessarily be limited, neither can there be much oppor- 
tunity for originality in treatment when the essentials of 
mechanical and physical knowledge in their numerical 
aspects have to be presented in a few pages; but within 
these limits the author has done his work in an exceed- 
ingly creditable manner, and has produced a book that is 
likely to be of service not only to students, but also to 
those who are practically engaged in mining operations. 

Tn form the work is essentially a syllabus of a course of 

mining teaching, the subjects of machinery, search for 

minerals, sinking, systems of working, winding, pumping, 
and hauling being noticed in regular order, after whic 

some considerable space is devoted to the physics and 
chemistry of gases, and.their application to the subject 
of ventilation. A final chapter contains examples of the 
application of many of the different formule to the solu- 
tion of problems arising in practice which are very well 
chosen. As might be expected from the author’s position, 
coal mining, especially as it is practised in the Northum- 
berland and Durham coalfields, receives the largest share 
of attention, the notices of mineral mining and very few 
and insufficient, The description of véin mining by the 





terms in use in collieries is not a commendable practice. 
The table of the weights of metallic minerals per square 
fathom lin. thick should also be accompanied by a quali- 
fication that such masses are not, as a rule, found in 
nature. 
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INTERNATIONAL RAILWAY CONGRESS, 
MILAN. 

REFRESHED by their gita, or trip, to Genoa “la 
superba,” the members of the International Railway 
Congress set to work in the sections with redoubled 
ardour on Friday, September 23rd, and in the afternoon 
the third general meeting was held in the Scala, under 
the presidency of Senator Brioschi. 

u. Banderali, of the French Northern Railway, brought 
up the report of Section 2—Stock—as to Question 10, 
“ What is the best lubricant and the best form of axle- 
box for locomotives?’ The conclusions of the section 
were unanimously adopted, viz. that a mixture of 
vegetable and mineral oil, with due consideration for 
climatic influences, and white metal for axle bearings, 
are to be recommended. 

As to the lighting and heating of trains—Question 13 
—on the report of M. Dery, of the Belgian State Railway, 
Section 2 came to the conclusion that enriched gas was 
preferable to oe and that the difficulties in the 
way of electrically lighting trains was still very great, so 
that this portion of the subject had better stand over to 
the next Congress. Incidentally, M. Picard, of the 
P.L.M. Company, remarked that putting the shade for 
darkening the carriage in connection with the gas stop- 
cock saved his company 100,000f., or £4000, a year. As 
to heating, it was decided that the question had not been 
satisfactorily solved, but that movable foot-warmers had 
hitherto given the best results. 

As to the best system of premiums—Question 11— 
Section 2 referred to the report of M. E. Solacroup, 
assistant chief engineer to the Orleans Company, detail- 
ing the practice of the English, the leading French, and 
other companies, and voted for fixed and sufficiently 
remunerative wages, with premiums for economy, pro- 
vided they do not interfere with safety and regularity. 

Signor Peruzzi brought up the report of the fourth 
section—general matters—as to Question 20, “The 
Organisation and Recruiting of personnel, and the 
Employment of Women,” recommending the formation 
of special schools for training railway servants, who 
should be taken as far as possible from the families of 
those already so employed. He warmly espoused the 
cause of the weaker sex, paying a high tribute to the 
steadiness and sense of duty evinced by women employed 
in railway work, while what was at present against them, 
a deficiency in physical power, was met by the hydraulic 
arrangement for working points and signals that was 
being tried by the Mediterranean Company, and which 
the members had had an opportunity of witnessing. 

As to remuneration—Question 21—the same section 
recommended that higher wages be paid to the lower 
grades of railway servants, with a simplification of their 
work or service, and the adoption of mechanical means 
for lightening their labour. Incidentally, the establish- 
ment of co-operative associations for the supply of pro- 
visions, &c., was warmly advocated, and Signor Luzzati 

ave some interesting information concerning that esta- 
lished at Milan, which the members were invited to visit. 

The meeting was strongly opposed to any attempt to 
enforce uniformity of gauge or stock on secondary lines-— 
Question 31—as these were laid down for purely local 
purposes, and must be arranged to meet the wants of 
each special locality, while any movement for combining 
them into a system would inevitably be regarded by rail- 
way administrations as evidence of competition, which 
was most undesirable. 

The question of maintenance of permanent way, was in- 
troduced by Herr Lommel, director of the Jura-Berne- 
Lucerne Railway, and “reporter” of the first section— 
Way. The idea of letting by contract the maintenance of 
way was unanimously rejected. It was considered that 
there was too great supervision of level crossings, and 
that fences often favoured instead of averting accidents. 

It was then decided that, for the first time exception- 
ally, the whole instead of half the Permanent Commis- 
sion be renewed, the present members, however, being 
eligible for re-election. A few modifications were also 
introduced into the rules affecting future international 
congresses, the principal being that Article 2 now reads 
as follows:—“ The association consists of the adhering 





Governments and Administrations which work or have 
conceded to them railways of public utility.” Amid 
much enthusiasm, Paris was selected as the local for the 
third Congress in 1889, M, Léon Say promising a hearty 
welcome. 

In the evening presidents, vice-presidents, and _secre- 
taries dined at the Monza Palace with King Humbert, a 
most constitutional monarch in the van of all progress, 
moral and material, and universally beloved by his 
subjects. A large number of members availed themselves 
of a special train, put at their disposal by the Mediter- 
ranean Company, to witness the subdivision and recom- 
—— of goods trains at the Smestamento or Porta 

mpione Station by aid of the electric light. Six trains 
from different parts were re-made up for various desti- 
nations in three quarters of an hour, the signals for 
moving the points for the different sidings being given 
by bugle as each wagon was detached. The train was 
composed of some new carriages designed by Cav. Ing. S. 
Fadda, Chief of Division on the Mediterranean Railway, 
which combine the advantages of the transverse and 
longitudinal systems, while avoiding their defects. 

On Saturday, 24th September, Signor Brioschi again 
presiding, Signor Peruzzi brought up the report of the 
Fourth Section-—matters of general interest—Question 24 
of which—as to the development of international relations 
between railway administrations—having formed the 
subject of a voluminous report by Signor Fadda, secretary 
of the section, was referred to the Permanent Interna- 
tional Commission. As to Question 24—provident insti- 
tutions—it had been stated in the section that the Orleans 
Company granted for this purpose 10 per cent. of its 
profits, while also making a deduction from the men’s 
wages to add tothefund. A resolution that the statistics 
on the subject be collected was approved, and the question 
was relegated to next Congress. 

M. Banderali read the report of the Second Section— 
Stock—on Question 7, the running of engines and drivers 
with a view to better utilisation of engines, and a more 
even distribution of work among drivers. The section 
recommended that a gang of drivers be attached to a set 
of engines, and not that each driver have his own engine, 
with a view of getting all the work possible out of an 
engine in a given period, thus saving, as remarked M 
Griollet, vice-president of the administration of the French 
Northern Railway, a great deal of current expense, and 
preventing the accumulation of useless, antiquated engines. 
This was endorsed by the meeting, which then roceeded 
to discuss Question 12—What conclusions may be drawn, 
both from an economical and a technical point of view, 
from the latest results obtained by the use of continuous 
brakes, automatic or otherwise, in goods or passenger 
trains. It was agreed that the use of continuous brakes 
was impossible on international gvods trains on account 
of the great dissimilarity of the rolling stock in different 
countries, while for passenger trains an improvement in 
the connections was recommended. With respect to 
locomotives—Question 9—the same section adjourned the 
discussion of the compound principle to next congress, 
condemned steel proper for boilers, but recommended a 
cast, homogeneous metal for that purpose, and copper for 
fire-boxes, all which was endorsed. 

The first section—Way—then had another innings, 
Herr Lommel informing the meeting, as to Question 5— 
precautions against snow—that in Switzerland snow is 
used to make embankments for resisting avalanches. 
The section, however, had decided that snow was a 
quantity so variable in the different countries, that it 
was useless to lay down any general rules on the subject. 
As to Question 6—“ What influence do the conditions of 
laying down lines of heavy traffic exert on the expense of 
maintenance both of way and of stock ?”—no definite con- 
clusion was arrived at; but the section recommended the 
use of good ballast, frequently renewed, of sleepers larger 
than those hitherto employed, and of strong fish-plates, 
with constant and minute inspection. 

M. Albert Jaquemin, general superintendent of the 
Eastern of France Railway, brought up the report of 
Section 3—Working—as to the 15th question—“* What 
are the most favourable conditions for organising pas- 
senger trains on main lines?”—and the 18th—“The shunt- 
ing and marshalling of trains with a view to safety and 
economy.” While the report gave a considerable amount 
of information on those two subjects, further particulars 
were invited, and the conclusions were deferred till next 
Congress. 

The questions specially affecting secondary railways 
were then brought forward by the president of the 5th 
Section, M. de Burler, director-general of the National 
Society of Vicinal Railways in Belgium. He regarded 
transhipment as the great disadvantage of secondary rail- 
ways. For the transference of ngers, however, it 
was sufficient to arrange the platform of the secondary 
line as near as possible to that of the main railway, and 
for the transshipment of goods the secondary line of way 
should be brought so near to the main line that the 
wagons almost touch each other. In Switzerland the 
small-gauge lines were regarded in the light of carriers 
bringing goods to the main railway, while in France 
favours were granted to small lines which bring an 
accession of traffic to the large. The section expressed a 
hope that secondary lines be regarded as the allies and 
not competitors of railways, and invited further informa- 
tion. 

The programme of the second Congress being now ex- 
hausted, all the members of the permanent commission 
were re-elected, viz., M. Fassiaux, Belgian Government, 
president; MM. Almgren, Sweden State Railway ; 
Ambrozovics, Hungarian Government; Belpaire, Belgian 
State Railway; Berger, Belgian Government; Borgnini, 
Adriatic; Brame, French Government; Brioschi, Italian 
Government; De Bruryn, Belgian Vicinal; Dubois, 
Belgian State; Tony Dutreux, Luxemburg Government ; 
Sir Andrew Fairbairn,Great Northern; Griolet, Northern 
of France; Lamal, Belgian Government; M. Massa, 
Mediterranean ; Peruzzi, Ttalian Government; Rholippe, 
North Belgium Baron Prisse, Antwerp and Ghent ; Com. 
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Ratti, Mediterranean; Thielen, German Government; 
Urban, Grand Central Belge; Van Kerkwijik, Dutch 
Government; Von Leber, Austrian Government; Wer- 
chovsky, Russian Government, with M. Aug. De Laveleye, 
Secretary-General; M. E. Kesteloot, Secretary, and MM. 
Holemans and Weissenbruch, Assistant Secretaries. To 
these were now added to make up the statutory number, 
MM. Pinheiro, Brazilian Government; Jeitteles, North 
Emperor Ferdinand; Perk, Russian Government; and 
Dittles, St. Gothard Railway. 

Several complimentary speeches were then made ; and 
the Congress was formally closed by the president. In 
the evening a grand banquet was given to the members 
by the Italian Government in the public gardens of 
Milan. In the course of the day several members had 
availed themselves of an invitation to visit the co-opera- 
tive stores in connection with the Mediterranean Railway 
administration at the Palazzo Litta, which has a remark- 
ably handsome marble staircase. Great interest was 
manifested in a machine for cutting mortadelle and 
Bologna sausages into thin slices expeditiously. The 
sausage is fixed down to a travelling bed, which is fed up 
to a revolving disc provided with knives like a chaff 
cutter, the travel being given automatically and the 
machine worked by hand. A great many fungi of all 
shapes and colours, differing widely from our mushroom, 
the agaricus campestris were exposed for sale to the 
members of the Co-operative Society. 

On the following day proceedings were wound up by— 
to use the official language—the Bouquet of the Congress, 
in the excursion to Lake Como, under a cloudless sky and 
with the most pleasurable accompaniments. A special 
train took the visitors to Lecco, where a buffet was pro- 
vided ; a saloon steamer then took them on to Belaggio, 
when they were divided into three parties to partake of a 
banquet, modestly called lunch, ay invitation of the 
Mediterranean, Adriatic, and Como Navigation Com- 
panies ; then, re-embarking, the united party steamed 
round the lake, disembarked at Como, and finally 
returned to hospitable Milan by nightfall. 

Having, in connection with this Congress, passed a con- 
siderable space of time on the railway, we would strongly 
urge a practical solution of one of the questions submitted 
to the Congress and adjourned to the next, viz., the double 
suspension of carriages and interposition of an elastic 
medium between the body and the underframe. When 
passengers are shut up for several hours together, they 
should find it practicable to write as well as read, while 
all the material requirements of frail humanity should 
be provided for, as they are in the through family car- 
riages of the enterprising Midland Company. Moreover, 
we would like to set a question for the consideration of 
the next Congress, if not thought too minor a detail, viz., 
the getting out of a self-acting carriage handle cleaner. 
Not only is the presence of a thick coat of finely-divided 
carbon on the brasswork of carriages quite subversive of 
that virtue which is next to Godliness, but the presence 
of this “ matter in the wrong place” also proves incom- 
plete combustion of the briquettes in the fire-box of the 
engine, aud consequently a derogation from economical 
working. Of course, at stoppages a man comes with a 
bit of waste to wipe down the carriage handles; but he 
cannot do more than one at a time, and before he has got 
half through, the passengers, impatient to stretch their 
legs after a long imprisonment, have often saved him the 
t-ouble. 

In conclusion, we desire to tender our best thanks to 
Signor Ingeniere Lampugnani, the enlightened and ener- 
getic general secretary of the Mediterranean Railway 
Company, for help of all kinds, and especially, on one 
occasion, for disentangling for us a vast maze of red tape. 








DOMESTIC COOKING APPARATUS. 





In the article in our impression of the 12th of August last, 
on the above subject, reference was made to the cracking of the 
hot plates, bars, and grids of gas stoves when liquids left to boil 





boiled over. To prevent this frequent source of breakage of 
gas stove parts Mr. J. Lehman, of Tower-buildings, Liverpool, 
has devised the encircling channel and spout illustrated above 
as applied to a saucepan. Any liquid that boils over is 
caught in this channel and conveyed over the side of the 
stove, or into a receptacle hung on the spout as shown. The 
invention has, it is thought, applications in chemical works and 
breweries. 








South KEnsincTon MuseuM.—Visitors during the week ending 
October 8th, 1887:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m.: Museum, 8232; mercantile marine, 
Indian section, and other collections, 3779. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 5 p.m.: 
Museum, 991; mercantile marine, Indian section, and other col- 
lections, free, 2965. Total, 15,967. Average of corresponding week 
in former years, 17,482. Total from the opening of the Museum, 
25,941,367. 
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EXPLODED PORTABLE ENGINE, MELTON CONSTABLE, NORFOLK. 








Fig. 2.-LEFT SIDE VIEW OF THE 


EXPLOSION OF A PORTABLE ENGINE. 





THE accompanying engravings illustrate the condition of a 
portable engine after explosion. The explosion occurred about 
1.45 p.m. on the 28th of April, at Melton Constable, Norfolk. 
The driver was severely scalded and burned. He was blown 
thirteen yards away. The engine was made by Messrs. Clayton 
and Shuttleworth in 1855. The length over all is 9ft. 44in. 
The length of the barrel, exclusive of the smoke-box and fire- 
box, is about 5ft. llin., and its diameter internally 2ft. 64in. 
The barrel is made of two ;’;in. plates, with a longitudinal joint 
at the top and bottom, and it is joined to the tube-plate at the 
smoke-box end, and to the outer shell of the fire-box, by external 
angle-iron rings. The shell of the fire-box is about 2ft. 14in. 
long by 3ft. broad. Its sides and crown are ,;in. thick, and are 
said to have been originally formed of one plate ; but the plate 
was cut some time ago at each side, at about 2ft. 54in. 
from the bottom, and new side-plates were attached to the 
original crown by single rivetted single butt strap joints. 
The end plates of the fire-box are Zin. thick, the front end was 
originally formed of one plate, but it was cut at the same time 
as the side plates, the new lower plate being joined to the 
original upper plate by a single-rivetted, single-butt strap joint 
similar to the joints in the side plates. The fire-box is about 
2ft. 84in. high, 2ft. 7jin. wide, and lft. 6Jin. long, and appears 
to have been made of jin. plate. The sides and ends are sup- 
ported by Jin. stays, screwed into each plate, and having their 
ends rivetted over. The top is supported by three cast iron 
girders, each girder being fitted with two supporting bolts. The 
girders are 14jfin. long and 2fin. deep, by }§in. thick at the 
centre. All the seams are of the lap and single-rivetted descrip- 
tion, except those mentioned above ; the rivets being about jin. 
in diameter, and spaced 2in. apart. There are 23 ordinary tubes, 
6ft. 3in. in length and 2}in. in diameter, internally fitted with 
ferrules at the fire-box end. The end plates in the steam space 
are supported by two longitudinal stays, jin. in diameter at the 
smallest part. 

The boiler wasnot insured norinspected by any of the inspecting 
companies. Mr. Chipperfield, the owner, said that he inspected it 
from time to time whenever he thought it necessary todo so, In 
March this year he thoroughly inspected it, and tested it by 
cold water pressure to 140 lb. per square inch, and he was satis- 
fied by the test that it was fit to 80 Ib. per square inch. 
The crown plate of the outer shell of the fire-box parted at the 





ENGINE AFTER THE EXPLOSION. 


ends of the manhole. The fractures then continued along the 
edges of the plate as shown by the sketches. Portions of the 
plate were broken from the main piece, and have not yet been 
found. The safety-valve chest was hurled 125 yards from the 
scene of the explosion. The manhole door was also missing, 
and although a diligent search was made for it, it had not been 
seen since the explosion. The explosion was due to the rupture 
of the fire-box shell crown plate in consequence of the boiler 
being subjected to excessive internal steam pressure. According 
to the evidence, there was within the boiler on the day of the 
explosion nearly three times the pressure per square inch it 
was said to have been designed to carry when new, over 
81 years ago, and for such a pressure it was wholly unfit. 
This high pressure appears to have been allowed to accu- 
mulate in consequence of the driver misunderstanding the 
indications of the steam gauge. The safety-valye, which was 
said to have been adjusted to blow automatically at 60 Ib. per 
square inch, as shown by the steam gauge, did not, according to 
the evidence, blow freely at more than twice that pressure. 
Whether the valve was intentionally fastened down by some 
person, or was jammed in its seat, could not be ascertained. The 
spring-balance had not been found since the explosion, and the 
safety-valve had been carried off by someone before the inspec- 
tion. But it is evident that the valve did not act at the pressure 
at which the owner said he had adjusted it to blow. 








THE Peopie’s PaLace. — An apprentices’ exhibition of art, in- 
dustry, and invention will be held at the People’s Pulace for East 
London in December next. The object of the exhibition is to 
encourage the old apprenticeship system, which is generally ad- 
mitted, to the detriment of English industry, to be gradually dying 
out. All boys and girls who are serving their time as bound 
apprentices within the metropolitan area will be qualified to exhibit. 

e committee will be — to receive exhibits from, and to 
consider any special cases of boys or girls who, though not legally 
indentured, are bond fide serving an se for a fixed term of 
years for the purpose of ee - a trade. The exhibit must be 
the genuine handiwork of the exhibitor. The trustees have given 
a large sum of money to be awarded in prizes. Silver and bronze 
medals and diplomas will ~ granted 4 ae most merce oo 
exhibi ial instruction being given e@ judges in making 
their etd have regard to the number of years each exhibitor 
has served at his trade, so as to encourage apprentices even of 
twelve months or two years, as well as those who are nearer the 
completion of their time, 
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THE ELEVATED RAILROADS OF NEW YORK. 


Herz, as on all roads, the locomotive is the central figure ; 
practical men and poets alike look first at the feature which 
appears to have the most life and activity in it; and the depart- 
ment which includes this is always of interest. full account of 
its workings would be well worth the reader's attention, but would 
extend beyond the scope of this article. Asin other things already 
alluded to, the methods are not so different from those of other 
roads except in their application ; and that can be ane only 
by a close study. Faithfulness in any field has a value that often 
can be computed in black and white only by careful study of the 
final results; and on this road faithfulness is, par excellence, the 
vital point. The weight of the engines being limited by the 
strength of the structure they travel upon, faults must always be 
corrected by some way other than the enlargement of parts ; and 
the reputation of the depending upon the acme of promptness 
in handling the traffic, delays must be guarded against with the 
utmost vigilance. It follows, therefore, that the inspection of 
every detail of the rolling stock must be of the most thorough 





kind. Important parts being light, must be renewed before they | 


show the least sign of weakness; oiling must be done with strict 
yrecision, a careful record being kept, in a book, of every car. 

»omotive boilers are examined and washed every month, and a 
special examiner inspects the trucks of the engines at the same 
interval. 

The success with which the inspection of engines is carried out 
is shown in the severe service performed, a dozen or more engines 
being kept runni 
crews—for a month at a time. The number of men in the shops is 
not so large as it will be, and the proportion of engines in service is 
larger than can be maintained permanently, for few or none of 
them have as yet reached the age where they require such important 
repairs as renewal of the fire-box. At present there are about 240 


engines in service, with an average of only fifteen in the shops. | 


There are 900 cars, 

The non-automatic Eames vacuum brake is used, and gives 
very little trouble. At first thought the absence of automaticity 
would seem to be a serious defect in a brake used on trains carry- 
ing such an enormous ber of p gers, but there are special 
circumstances in favour of the vacuum, 





ordinary train runni 
a very appropriate title for men in this position, who do virtually 
no braking whatever—being obliged by their ordinary duties to be 
always very close to the brakes, are likely, in case of necessity, to 
get old of them in the minimum time. e cars being light, it is 
of course desirable to relieve them of shocks as much as 
and the use of a plain non-automatic brake which can 
graduated is found to practically eliminate shocks. The trains 


being short the action of the brake is very quick, and it is applied | 


to every wheel in the train at the same instant. This simultaneous 


action in practice is found to relieve the cars almost wholly of com- | 
ee iy strains, the buffers showing hardly any signs of ever 


aving touched each other. 


A non-automatic brake is less liable to cause delay by failures 
to release and by sudden and unexpected application by the hose | 


blowing off. The slightest delay is of considerable importance on 
such a crowded line as the Manhattan, and these considerations 
are strongly in favour of a non-automatic brake of the simplest 
and most durable construction. 

The locomotive runners, although paid for nine hours a day, 
work on an average only about 8}, but the constant service exacted 
from the engines makes some inconvenience for the men, because 
it ee ape happens that on the arrival of the hour at which a 
runner is off duty he will be five or ten miles from home, and must 
spend from fifteen to twenty minutes in reaching his headquarters 
after he gets off the engine, while the man who relieves him has spent 
an equal time in getting to the appointed place of ving. The men 
eat one meal while on duty—except those who have divided days, 
part morning and part afternoon, with a rest in the middle of the 
day, when traffic is lightest —but there is geneeally a rest of ten to 
twenty minutes at a terminal, so that they do not have to eat 
while running. 

The ‘‘extra” “enginemen shown in the list are paid for all days 
on which they report for duty whether there be any work for them 
or not, though in the other departments applicants are plenty 


enough, so that the oa gor force is maintained without paying | 


wages except for actual trips performed. The continuous service 
of the engines as well as of cars is largely necessitated by the lack 


of terminal facilities. Trains finishing a trip must be immediately | 
started on another, because there is no track room for another | 


train if it were available ; so that the vigilance required to kee 
cars and engines in the very best condition is required, not by lac! 
of rolling stock, but lack of room to keep it in. A surplus stock 


of cars or engines to take the place of disabled ones—and thus | 


render prompt repairs less imperative—would do more harm than 
good, for they would occupy valuable space. 

The enginemen on the Elevated, as well as other employés, learn 
by observation, as has been already noted. 


checks all extravagant notions or habits resu’ 
judgment, The result has been to form a body of men whose 
ualifications are more uniform than generally is even hoped for. 


ith most officers a code of rules seems like an impracticable ideal | 


which a body of men can never be made to conform to; it is com- 
plained that individuals differ so tly in their natural and 
acquired characteristics that with the very best of training they 
will always differ widely in their ways of doing things. And this 
is largely true; but success on the Elevated is not attained by em- 
ploying men who have no judgment, and who thus have to work 

y rule or not at all; neither is the process such as to destroy or 


drive out individual talent; for training, pure and simple, never | 


hinders growth, but simply directs it. 
The Elevated are 


vated officers have the well-known advantages always pos- | 


“essed by those who work ona large scale in any activity. e dry 
= store, the machine shop, or the printing office that does the 
argest business is naturally the place to find the best methods and 
most economical and successful operation ; and in training men, 
engine-runners or others, the same rule holds, Smaller roads 
cannot adopt all the desirable plans in use here, but they can 
imitate them, and learn much that is applicable in different cir- 
cumstances, and that is the reason we advise them to investigate 
the methods used here. 

The road foremen are occupied co 3 in the instruction of the 
men on the engines in economical methods of firing, and there 
being only two for the whole road, they have enough to do, Other 
duties which would in ordinary practice devolve on these officers 


are performed by the train dispatchers. With such a large num- | 

, and being under the necessity | 
a ay figure out less than nine hours, | 
while still making use of a minimum number of extra men, these | 


ber of trips so compactly arra 
of always making each man’s 


dispatchers find a large portion of their duty to consist in assigning 
the men their runs and recording the particulars concerning each 
pe A The dispatcher is the important medium between the runners 
an 


he management, and he has constantly on hand some one of the | 
thousand occurrencessuchascanneverbeattended toby mereroutine. | 
He has toformulate all complaints, both of and from the engineers and | 


firemen, and has to decide as to the relative importance of many 
of them, and whether or not they shall be settled on the spot or 
referred to a higher officer. The trips being so short, and the 
men so easily get-at-able, he can use his time to much better 
advantage than on an ordinary road. With men away from head- 
quarters six to thirty-six hours each trip, and most of them 
necessarily irregular, it would be impossible to supervise them so 
efficiently. Superintendents and master mechanics who would 
emulate the Elevated can see therefore that they would quite 
likely need two, four, or six times as many offfcers of this kind as 





twenty-four hours each per day—with three | 


The maximum speed is | 
not high, so that the danger from a failure is not so great as in 
, and the guards—which, by the way, seems | 


ible, | 
easily | 





, to an extent seldom | 
seen elsewhere, and thus constantly advance their knowledge of | 
their art, while the excellent system of discipline at the same time | 

j “oe from unbalanced | 








suffice here, For the reasons just named, the road foreman would 
have more, and the engine dispatcher less, to do with the inspec- 
tion of the actual practices of the runners than is the case here. 
Numerous things besides fuel demand the attention of 
the officer who is intimate with the men when they are out on the 
road,—Railroad Gazette, 











HORTON’S PATENT AUTOMATIC CUT-OFF 
VALVE AND GOVERNOR. 

_No type of cut-off valve has given better results than a simple 
slide valve riding on the back of the main slide valve. The chief 
reasons are that the clearances are reduced to the lowest possible 
terms, the ports being so short that it is almost equivalent to cut- 
ng of by the main valve. 

engravings show a new design of this type of automatic cut- 





The segmental r is wide endugh on the face to cover the 
throw of the excentric, plus the full width of the rack on the 
governor spindle. This rack and segmental gear are of hardened 
steel, and have broad bearing surfaces, so that six months’ use, at 
90 lb. pressure shows no perceptible wear. The design of this cut- 
off is such that the eee ormed by the governor in actuating 
the cut-off valves is not affected by the unbalanced condition of 
the main valve when the exhaust is open to the atmosphere, and 
the only unbalanced force which affects the work performed by 
the governor is the difference between the pressure in the steam 
chest and the —s pressure in the cylinder during —_ 
sion. This ceases when the main valve closes the steam port, whic 
operates, so that, practically mae Se cut-off valves are 
balanced. In actual practice on a 12in. by 24in. cylinder, the 
slight variation of load on the cut-off valves is not sufficient to 
interfere with the sensitiveness of the governor. The governor 
runs at high speed, and is consequently much more effective in 
securing uniformity than any 
fly-wheel governor travelling 
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at the same speed as the 
engine. 

An automatic stop motion 
—not shown—has been added 
to the governor since our en- 
gravings were made, which 
entirely closes the valves in 
case of breakage of the gover- 
nor belt. The controlling force 
of this governor is not that of 
gravity through the rise and 
fall of the balis, as in the old 
style of pendulum governors, 
They do not lift from a hori- 
zontal plane, but recede or 
approach the governor spindle 
in a direct line. This is 
effected by the proportions of 
the arms and the method by 
which the governor is driven ; 
it secures a positiveness of 
motion and directness of 
action which transfers the 
slightest change in speed di- 
rectly to the cut-off valve 
without lost motion.—Me- 
chanical Engineer. 
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off which has just been introduced. It secures uniform lead, 
release, and exhaust closure at all points of the stroke. The main 
valve is operated positively and directly by one excentric, The 


cut-off is effected by valves riding on the back of the main valve, 


which are operated positively by a separate excentric. The point 
of cut-off is automatically wabh by the partial rotation of the 
valve spindle, effected by means of the governor, which gives 
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motion to the segmental gear upon the cut-off valve spindle. In 
the engravings shown, which are taken from an engine in actual 
use, the a of the cut-off, from zero to two-thirds stroke, 
is effected by a vertical movement of the governor spindle of only 
+ mp but even this can be reduced by changing the relative sizes of 
the gears, 





THE author, Dr. Frank, of 
Charlottenburg, refers to the 

revious experiments of Vicat, 
Macleod, and Deville, who 
had noticed the possibility of 
as magnesia as a 
cement, but it was not until 
the need of finding some use 
for the enormous guanti- 
ties of refuse magnesia salts, 
arising as bye-products in the 
manufacture of potash at 
Stassfurt, that the subject 
again recently attracted atten- 
tion. The question is of all the more importance in that the 
other compounds, the chlorides combined with the magnesia at Stass- 
furt, are valuable for the production of bleaching powder and 
hydrochloric acid. When Sorel pointed out, in 1867, that a cement 
could be produced by mixing chloride of magnesium and magnesia, 
it was hoped that good results would ensue. The composition of 
this cement was based upon much the same principles as the white 
stopping used by dentists, made of zinc oxide and chloride of zinc. 
This cement of Sorel, in spite of many attempts to use it, proved a 
failure in consequence of a tendency, often noticed also in cal- 
careous cements, to swell and blow, owing to deferred hydration. 
Dr. Grundmann, of Hirschberg, has recently patented a new 
method of treating the magnesia, for whereas formerly the material 
was merely calcined and made up with water, he now carefully 
slakes the calcined magnesia, and subsequently exposes the com- 
pound or casting to the action of carbonic acid gas, much in the 
same way that builders have been in the habit of drying and har- 
dening plastered rooms by confining the air and burning coke in 
them, so as to liberate carbonic acid gas. The natural carbonate 
of magnesia, known as magnesite, is a mineral of great hardness 
and density, and the similar substance obtained by the above 
treatment resembles magnesite in its hardness and in its capacity 
for taking a good polish. Grundmann also employs the magnesia 
as a cementing agent for various materials, for instance, by the use 
of marble dust an artificial dolomite is obtained. The magnesia 
can also be improved by adding to it soluble silicates of the nature 
of water-glass, and it can be used as a stucco for building purposes. 








MANCHESTER FiRE BriGADE.—Another steam fire engine— 
Messrs. Merryweather and Sons’ Greenwich pattern—is about to 
be added to the plant of the Manchester fire department. - This 
is the third engine of this type. 

A New Compass.—The Alta California gives an account of the 
test of a new compass invented by Leon Sirieix, a Frenchman by 
birth, and a graduate of the French Polytechnic. The compass as 
exhibited consists of a brass cylinder divided into two compart- 
ments. The lower compartment contains the corrector of the 
needle, while the upper division contains the compass card, which 
is swung on a pivot, as in the ordinary compass. On one side of 
the cylinder, close to the base, is a screw, and in the centre of the 
base is another. These are the adjusting screws, the first, A, 
being used for correcting the ent magnetism, and the other, 
B, for the correction of the induced magnetism. The inventor 
placed his com: on an imaginary ship, and laid her head due 
north, or in other words, made the ‘“‘lubber line” form one with 
the pole on the wall. The needle then pointed due north. On the 
other courses the same result was attained; the needle never 
deviated one Snares from the north. Iron was placed around the 
compass, and the needle was observed to deviate a degree west. 
The inventor moved screw B, and adjusted the needle carefully. 
The imaginary vessel was swung again, and on every course the 
needle pointed due north. It was also shown that the compass 
had no ‘“‘heeling error,” which is caused by the rolling of the 
vessel. A most severe test was applied, but the card remained 
perfectly horizontal. The Sirieix compass was revolved at a great 
rate, much more than could ever be attained in swinging a ship, 
and directly the motion was stopped the compass card was seen to 
be still pointing north, and it had moved little more than half a 
degree on each side of the ‘‘lubber line.” The compass card was 
spun round at a great rate. Left to itself it became dead in about 
one minute’s time. An ordinary compass would revolve probably 
five minutes or more. Mr. Sirieix has in his compass avoided the 
use of compensating magnets placed in the deck or binnacle, 
vertical bars, and other arrangements necessary to the compasses 
mentioned. He has, to use his own expression, ‘‘centralised and 
neutralised” the magnetism of the ship in a spot directly beneath 
the compass card, thus succeeding where others have failed. The 
Alta says: ‘‘ Prof. Sladky, of the University of California, has tes- 
tified in writing to the splendid performance of Mr. Sirieix’s instru- 
ment, and it has also been examined by Lieutenants J. B. Milton, 
E. J. Dorn, and G. M. Stoney, of the U.S. Navy, all of whom 
agree as to the efficiency of the compass.” 





1 “ Proceedings ” of the Institution of Civil Engineers. 
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THE ELIESON ELECTRO-MOTIVE AND 
ELECTRIC LAUNCH. 


On Wednesday, at the invitation of the Earl of Galloway and 
the directors of the Elieson Electric Company, a large party 
visited Stratford to inspect the working of the Elieson electro- 
motives at work hauling tram cars from Stratford Church to 
Leytonstone, and afterwards visited the Albert Docks to inspect 
the working of the electro-motor and gear driving the screw of 
the launch named the Countess. 

The tramway electro-motives have now been running 
in daily work for some months, and with results that show 
that there is no doubt whatever that tramway lines can be 
worked by electro-motives. Some figures, too, of the cost of the 
system as compared with the cost of horse haulage, have now 
been obtained which satisfy those concerned that it is much in 
favour of the electro-motive. Part of the figures are necessarily 
estimated, but there is no reason why satisfactory determina- 
tions should not be made, and if we take Mr. Elieson’s state- 
ment of the cost as 4°5d. per car mile, and allow for con- 
tingencies which at present add to this, which will every week 
become less, we shall no doubt be near the cost which extended 
experience will prove to obtain. 

The electro-motive weighs, with its 80 secondary cells, about: 
six tons, and the car, when full, about five tons. The road is 
practically level, and the car resistance about 26 lb. per ton, as 
near as could be measured by Mr. Elieson with a spring dynamo- 
meter between draw hooks. The indication of the dynamometer 
was, however, difficult to read, but the resistance may be taken 
as over rather than under this amount. 

It is unnecessary to repeat here the figures that were given 
the visitors as to the accumulator charge. It is sufficient to say 
that, taking the speed of the car and the ampére-hours of battery 
charge, the efficiency of the electro-mctive would work out to 
about 70 percent. The questions upon which our readers are at 
present most interested refer more to the method of con- 
nection of the motor to the driving-wheels, and the character 
of the secondary battery plates, for upon these the practical 
success of the electro-motive depends. The probable effi- 
ciency of the motor and batteries may be estimated from 
well-known data, but the durability of either, or of the 
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the metal is almost perfect for gun purposes, and that guns can be 
made either by the Rodman or Deane process of ee ee it 
will be superior in tensile strength and ductility to the mild 
steel forgings, that such guns cannot be burst by four times the 
er pressure in built-up steel guns, and that the cost of the 
plant would only be about one-third that of the plant for built-up 
guns, while the manufacture of plant and guns would be done in 
a fourth of the time. It is estimated that guns can be cast from 
this bronze at 20 per cent. less cost than forged guns of steel. 

Railroad and ar men ing abroad.—About a dozen rail- 

road men will shortly leave Atlanta, Ga., to take positions on the 
Panama d, where competent men are in demand and are 
given good salaries. Engineers get from 150 dols. to 175 dols. per 
month, paid in gold; conductors, 175 dols., and tram han 
75 dols. per month. There is considerable excitement among 
telegraph operators over the chance of getting employment by the 
Barker syndicate for service in China on the telegraph and tele- 
phone lines, for which the syndicate recently obtained a i 
According to report, the managers offer 200 dols. per month and 
free passage to China. 
The tron railrogd.—A rather remarkable railroad in Ohio is the 
iron railroad, a line operated between Ironton and Center in Law- 
rence County. According to the annual report recently filed with 
the Railroad Commissioners, the road was built in 1 the main 
line being thirteen miles long ; branches and side tracks which 
have since been added make the entire length of single track 
a miles. The capital stock first subseri was 
600,000 dols., and has remained uncha' The cost of the con- 
struction of the road was 500,000 dols., and of equipment 99,500 dols. 
During the past year the road has earned 85,762°67 dols., or 
47°3 cent. of the earnings ; the net earnings of the road were 
45,177°69 dols. A semi-annual dividend of 24 per cent. was 
declared last year, as has been the case since the road was built. 
The road runs through bare hills along its entire route, and its 
chief business is om ol pig iron and iron ores. For its size it is 
the best paying road in the State. 

The cotton crop.— A drought which prevailed in Tennessee, 
— Arkansas, and Alabama from the middle of July into 
es r has been most disastrous to the cotton crop, and what 

promised to be the largest yield ever known within the district 
was cut short by drought, rust, and worms to below an ave 
crop. In the section of the country tributary to New Orleans the 
damage to cotton is estimated at 50 per cent. Last year the crop 
was only a half one, and the present state of affairs will result in 
considerable loss, if not ruin, to many planters. 

Round roof cars.—The present form of roof of the average 
American rai car has been frequently a source of discussion, 
and has been very generally condemned. It consists of an upward 
sloping ceiling along each side of the car, and a monitor roof, or 
clearstory, in the middle, the latter being about 18in. higher than 
the ceiling, and occupying about half the width of the car. Along 
the sides of the monitor roof are placed the ventilators, and the 
lamps are hung in it. This form of roof is structurally weak, 
owing to the breaking up of the roof arch by the space for the 
monitor roof, and in some of the older cars the lamps were so high 
that passengers next the window were in the shade. This defect 
does not obtain in modern cars, where, as in the Pullman, Mann, 
and Wagner cars, side lamps are used to give effective light for 
reading, but the form of roof remains incorrect. Recently some 

il among them the Boston and Lowell, Boston and Main, 

















ELIESON’S ELECTRO-MOTOR GEAR. 


gearing, is more a question upon which each reader prefers 
to draw his own conclusions. The motor gives motion to 
the car wheels by gearing, which can be understood from the 
accompanying sketch. The motor is mounted within a large 
frame, the lower part of which is a bevel wheel A, and it is sus- 
pended upon a vertical spindle B, which carries at the upper end 
a plate F with conical rollers S running upon a bevel disc D and 
supporting the weight of the motor. The motor spindle at one 
end is fitted with a pinion P, When the motor rotates it causes 
the pinion to run round the wheel A, and the whole motor field, 
magnets and all, have a rotating motion upon the spindle B. This 
turns the bevel wheel J, which drives the wheels K, one of which 
is put into by means of clutches. The vertical adjustment 
of the motor is effected by the nut at N. A plate between M the 
field magnets E and the disc D provides an annular contact 
path, by means of which current is conveyed to the motor. 

An exactly similar motor is employed in the Countess, which 
is a fine launch about 90ft. in length and 11ft. 6in. width. This 
is fitted with a motor, nominally of 60-horse power, but it 
was only working at about 17-horse power on Wednesday. 
object of the form of gearing and the rotation of the motor] is 
not, perhaps, very obvious. 

The secondary battery plates are of the grid order, with plugs 
of rolled up lead pushed into the meshes, and these plugs are 
said to take the form of round-edged cubes after they have 
expanded and tightened themselves in the square holes into 
which they are pressed. This form of plate is said to be able to 
stand the jolting much better than any other forms that have 
been tried, but necessary improvement is admitted. 








AMERICAN ENGINEERING NEWS. 


Inland navigation.—A ship canal convention is to be held at 
Peoria, Ill., on October 11th, to discuss a proposition for a through 
navigation scheme to connect the Mississippi river with the t 
lakes. Such a route, accommodating large vessels, would $e in 
continual competition with the railroads, and would compel the 
latter to give reasonable rates without the intervention of legisla- 
tion. The Mayor of Chicago has appointed a number of gentlemen 
to represent the city at theconvention. The question of providing 
a ship canal from Lake Erie to the Ohio river is being agitated, the 
matter having originated in the fact that Illinois is working in 
earnest to carry out the Hennepin canal scheme, while Minnesota 
is discussing a ship canal between St. Paul and Duluth. It is pro- 
posed to ask Congress to undertake the construction of the canal, 
and if this proposition is favourably received, the work can be 
carried out at greater rapidity and at minimum cost by utilising 
portions of the present systems of canals. 

Iron shipbuilding in Maine.--At Bath, Me., a company will 

robably undertake the —e of iron steamships. The New 
Englan Shipbuilding Company has had an offer made by Rhode 
Island parties to build an iron steamer of 2000 tons for about 
225,000 dols. Several other boats are to be built, and the orders 
will probably be secured by the Bath firm. The plant will cost 
about 25,000 dols. Bath has already quite a reputation for sail- 
ing vessels, and the new industry will considerably increase the 
town’s importance. 

Aluminum bronze e heavy guns.—Mr. A. H. Cowles will shortly 
read a paper at the Naval Institute on the use of aluminum bronze 


for heavy guns, and a discussion of the paper is invited from home | had been 


and foreign metallurgists and ordnance experts. It isclaimed that 





and the pate oe Since. <* commenced or a 

i i ts. springing of the roof is a little 
higher than at. present, and the curve aw at the sides and 
flatter on the > height of the roof being the same as with 
the old form. e interior effect is lofty and airy, giving the idea 
of a -very high roof, and the exterior ——- is pleasing. 
Other roads will probably adopt this form of roof. 

Steel guns.—The advertisement for — for the manufacture 
of three classes of steel cannon for the Government only brought 
out two proposals, and the reason seems to have been that when 
manufacturers received the specifications, and found that they 
required that the guns must be cast whole, that any bubble or flaw 
would involve the rejection of the work, and that the loss in that 
case would fall on the contractors, they did not care to submit bids. 
The specifications called for three 6in. cast steel experimental guns, 
one of Bessemer, one of crucible, and one of open-hearth steel. 
Each casting was to weigh about 8 tons in the rough, so that a 5 or 
6-ton gun could be worked out of it. The castings to be faultless, 
and to be of a quality to stand the most severe tests. The two 
bids were from the Pittsburg Steel Casting Company, of Pittsburg, 
Pa., and the Standard Steel Casting Company, of Philadelphia, Pa. 
At the former works five castings of steel for rolls were made 
recently, weighing 7 tons each, and the results as to quality were 
very satisfactory. Only one proposal was received by the Navy 
De ent for twenty-two sets of steel forgi for 6in. breech- 
loading rifles, about 136 tons. The bid was from the Midvale Steel 
Company, of Philadelphia, Pa., 123,284 dols. for the forgings, 
rough-bored and t oil treated and annealed ; or 108,799 dols. 
if the tubes, jackets, and trunnions are rough-bored and turned by 
the Department. 








THE LONDON ASSOCIATION OF FOREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this Association 
was held on Saturday, the Ist inst., at 7.30 p.m., at the Cannon- 
street Hotel, when the chair was occupied by the vice-president, 
Mr. W. P. Heath. After the private business was over, Mr. 
Heath introduced a discussion on gas-burners by ss a short 
paper on “The Welsbach Incandescent Gas Lamp.” He stated 
that of the many inventions for gas lighting introduced during 
the last few years there is none that approaches the ideal of 
what a light should be so near as the incandescent system. 
Several incandescent burners or lamps have been tried and 
abandoned soon after the exhibition stage, the cause of failure 
being chiefly the difficulty of obtaining a material capable of 
wi ing the intense heat necessary to produce incandescence. 
The “ Lewis” light a few years ago seemed to have solved the 
problem, but the platinum gauze mantle forming the medium of 
incandescence proved too short-lived, as well as very expensive in 
renewing, and the demand for the lamp was restricted. The 
latest candidate for public favour is the invention of Dr. Carl von 
Welsbach, of Vienna, and bears his name. It has been in suc- 
cessful use for some — on the —— “— is now 
coming into use in this country, an the merit 
of burning common coal gas with dondions and economy. 
The lamp exhibited to the meeting had been carefully 
tested, and found to give a a 


ht equal to sixteen’ sperm 
candles, with a coi ion of 2. tom, 


cubic feet of gas per 

without smoke and with very little heat. Mr. Heath described 
the arrangement of this lamp, and method of producing the 
incandescent mantle, which gives out a steady, brilliant light, 
similar to an electric lamp. He stated that his own experience 
had shown him that this lamp required careful handling in fixing, 
as the mantle is very brittle, and if it is broken the lamp is use- 
less. He did not think it well suited for movable gas fittings 
such as chandeliers or swing brackets, but should be put on 
brackets withoat movable joints. Neither should it be exposed 
to d its, which cause the light to flicker and burn blue, even 
alth rotected by a glass chimney similar to the nd 
burner. He did not think the lamp in its t state would be 
largely patronised by the numerous class of small consumers, but 
that its cleanliness would introduce it to those who had been 
deterred from using gas on account of the deterioration it caused 
to books, pictures, and decorations. A discussion followed, in 
which Messrs. Bartle, Smith, Bale, and Shorburn took part, and it 
was that the lamp was an advance on previous efforts. It 
was also stated that a newer arrangement was likely to come 
before the public soon, in which the difficulty of the brittle mantle 
overcome. A vote of was accorded to Mr. Heath, 
and the meeting closed. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

Tue ironmasters’ quarterly meetings at Wolverhampton yesterday 
and at Birmingham to-day—Thursday—attracted a large number 
of ironmasters and merchants from all parts of the country, but 
they were not very brisk. Anticipations at the openings of the 
meetings were not particularly sanguine, but exception may be 
taken to sheets, which showed a steadiness of h wholly 
favourable to the declaration of any advance. Prospects were 
declared by most sheet firms to be very satisfactory. As to pigs, 
it may be said that the northern markets are now ised as 
having some influence over Staffordshire, and makers from those 
districts were repeatedly questioned upon the probable course of 
the northern iron trade. 

As the result of the gatherings, those finished iron prices which 
are lated by the decisions of the “ list” houses, such as the 
Earl of Dudley, Messrs. Wm. Barrow and Sons, John Bradley and 
Co., the New British Iron Co., John Bagnall and Sons, Phili 
Williams and Sons, and Noah poy and Sons, remain unaltered, 
The standard for marked bars of £7 per ton has now ruled without 
a break for eighteen months ; sheets and plates of the best houses 
are £8 10s. to £9 per ton nominal. 

The Earl of Dudley's prices are unchanged at: bars, lowest 
quality, £7 12s. 6d. ; single best, £9 ; double best, £9 10s. ; and 
treble best, £12 10s. Strips and hoops and angle iron are lowest 
quality, £8 2s. 6d. ; single best, £9 10s.; double best, £11; and 
treble best, £13. His lordship’s rivet and tee-iron are: single best, 
£10; double best, £11 10s. ; and treble best, £13 10s. Strips and 
hoops of gin. and 20 gauge are £9 2s. 6d., lowest quality; £10 10s., 
single best ; £12, double best ; and £14, treble best; while jin. is 
£10 12s. 6d ; £11 10s. ; £13; and £15, respectively. 

Messrs. William Barrows and Sons and the New British Iron 
Company confirmed the quotations given in last week’s report. The 
‘* Mitre ” iron of Messrs, P. Williams and Sons was 5s, per ton less 
on the list than the prices of other firms, ‘‘ Mitre” first quality bars 
being £6 15s., and the firm’s second quality £5 15s, 

Messrs. John Bradley and Co, maintain their exceptional quota- 
tions of £9 10s. for all bars above gin. Hoops they quote £8 10s., 
which is 20s. above the standard of the market; and sheets and 
plates £10, which is 30s. advance upon the best makers. Rounds 
and squares up to gin. are quoted £8, a rise upon other firms of 
20s. per ton. 

The list of John Bagnall and Sons is: bar, lin. to 6in., £7 ; 64in. to 
Qin. flat bars and 4}in., £8 10s.; 4gin. to 4}in., £9; 4zin. and bin., 
£9 10s, As to rounds only, the large sizes are—5gin. and 5}in., 
£10 ; 5gin. to 5hin., £10 10s.; 5gin. to Sfin., £11 ; Sfin. and 6in., 
£11 10s.; 6}in. to 6}in., £12 10s. Hoops and angles are quoted at 
£7 10s., and rivet iron at £8 10s, to £9 10s., according to pg D 
Sheet quotations are—20 gauge, £8 10s.; 24 gauge, £10; and 
27 gauge, £11 10s.; but these quotations are ly more than 
mol om Boiler plates are £8 10s., £9 10s., £10 10s., and £14 10s., 
according to quality. 

As to unmarked iron, the testimony of the quarterly meetings 
was that the orders arriving are smal), and are placed at prices 
which leave but little m of profit. These being cleared 
off with despatch, makers find that they have no great provision 
for the next few months. The solicitude which merchants are 
showing for the prompt execution of their lines is, however, satis- 
factory. It is a clear indication of the lowness of their stocks, and 
this fact may in some measure improve makers’ position. The most 
important orders which are being placed by merchants are for the 
Colonies, India, and South America. United States representa- 
tives also showed some anxiety to buy to-day sheets and hoops. 

Common bars enter upon the new quarter at £4 lds. to £5; 
merchant bars, £5 10s.; and second-class branded bars, £6. Very 
common descriptions of hoops were to-day £5 to £5 5s. at works, 
and better sorts, £5 7s. 6d. These rates are practically the same 
as those ruling at this time last year. mee last year being 
quoted £5 10s., are now down 5s, per ton; but gas strip has 
risen from 2s, 6d. to 5s, per ton, the quotation last October having 
been £4 15s. to £417s. 6d. Gas strip, as was to be expected, is 
stronger at this season of the year, when the demands of the 
wrought tube makers are usually expressed with more freedom. 
Narrow descriptions were to-day quoted up by the associated 
makers 2s, 6d. to 5s, per ton, making the present price £5 per 
ton at works. Circulars announcing this advance have been 
issued. How far, however, makers will be able to maintain it is 
matter for question. : 

The advance of from 2s. 6d. to 5s. per ton which during the past 
few weeks has been upheld by the leading black sheet makers is 
now becoming more general. The flood of orders now on the 
market allows of makers commanding their own rates, and it was 
with difficulty that any new contracts could be placed in Birming- 
ham " at figuree approximating those of a month ago. 
Singles were mostly £6 2s. sd. to £6 
pu £6 7s. to £6 10s. for doubles, and £7 7s. 6d. 
£7 10s, for lattens. Prices of sheets generally may be said to be 
very strong and ts excellent. The galvanisers are excep- 
tionally brisk on colonial, South American, and Indian account. 
The shipments last month were the largest on record, being 14,363 
tons, against 10,093 tons for the corresponding month last year, an 
increase of 4270 tons. The orders are rather irregularly distri- 
buted. Some works have more orders than they can rates os f 
execute, while others have some of their vats still unemployed. 
Prices are very strong. 

Messrs. Walker Brothers, galvanised roofing manufacturers, 
Walsall, have obtained orders from the Taff Vale Railway Company 
to erect some large iron roofs at Cardiff. Messrs. H. P. Skidmore 
and Co., of the Atlas Tube Works, Netherton, near Dudley, who 
recently purchased the works and plant of the Birkenhead Gal- 
vonteoll| Iron Co., intend to themselves carry on the business on the 
old lines. Messrs. G. Adams and Sons, of the Mars Ironworks, 
Wolverhampton, have received information this week that they, 
along with two other galvanising firms in London, have received a 
first-class award at the Adelaide Exhibition for galvanised sheets. 
This is very satisfactory forso younga firm. = : 

A heavy demand for steel of all descriptions is being experienced, 
and much confidence was imparted to the trade this—Thursday— 
afternoon on ’Change by the reports of the considerable activity in 
distant centres. A good inquiry was expressed for Bessemer 
blooms, billets, and tin bars. Prices were very firm at £4 10s. for 
Bessemer blooms and billets imported from Wales ; £4 17s. 6d. 
for Siemens blooms ; £5 for Bessemer tin bars ; and £5 7s, 6d. for 
Siemens ditto, delivered in this district. The reports given by the 
Welsh, Cleveland, West Coast, and Scotch steelmakers present at 
to-day’s meeting were of the most gratifying description. This, as 
regards the extent of the demand. As to prices, these were not 
reported of satisfactorily. Than steel, no department of the 
quarterly meeting looked more encouraging. It was universally 
agreed that demand was increasing, and some works have more 
than they can do. 

Local steel masters announced a strong sale for Bessemer and 
Siemens-Martin metal. The makers of cultivating and edge tools 
are i ingly valuable customers, and solid steel hammers are 
now fast di ing steel-faced tools. For 6 ag steel < ee 
description, in which special attention is pai 6 proportion 0! 
perma £7 per ton is demanded. Bessemer bars are quoted £6, 
and Siemens-Martin bars of guaranteed quality, £9. Frost stud 
steel bars of reliable quality are also £9. Bessemer billets of 2in. 
and upwards are £4 12s, 6d. The prices of steel sheets of local 
make widely, but Bessemer singles are obtainable at 
£7 to £7 10s., while cold rolled and close annealed sheets of 28 

up to £9 10s. 
Wats mera Me Staffordshire make, was in large demand at :— 
Blooms and bi £5; bars and angles, £6 5s.; channel perce | 
an 


r ton for galvanising 
to 


£6 fis, to £6 ws. 6d; guides and tank-plates, £6 15s. to £75 
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best boiler plates, £7 5s. For soft steel manufactured by the ~~ 

hearth basic process, the Staffordshire Steel and Ingot Iron - 

ny asked this afternoon some advance upon basic prices proper. 
were declared to be excellent, 

United States orders were on the market for Bessemer steel 
sheets. 800 tons in a line was the extent of one inquiry, and the 
sizes and gauges were said to be more acceptable than usual, The 
exact B poy which the buyers were prepared to give was not 
allowed to transpire. 

Pig iron prices show an absence of firmness, This may be due 
to consumers having covered themselves forward. Some consumers, 
indeed, have booked their an for the first quarter of 
next year. Some pig makers, having but few orders on their books, 
are compelled to e concessions in order to secure new business. 

Midland brands are in moderate request, but prices are by no 
means satisfactory. At present rates makers allege that they can 
secure very little profit at the furnaces. tions are this week 
37s. 6d, to 38s, at consumers’ works for Derbyshires, 41s. for Lin- 
colnshires, and 36s. 6d. upwards for Northamptons. A twelve- 
month ago prices were 35s. 6d. to 36s. for Northam ms, 35s, 6d, 
rbyshires, and 39s. to 39s. 6d. for Lincolnshires, 
at last quarter's prices by 


to 37s. for 

Native all-mine pigs are re-declared 
the Lilleshall Company of Shropshire and the leading Staffordshire 
makers, namely, to 52s, 6d. for hot-blast sorts, and 75s. for 
cold-blast. Part-mines were to-day an average of 40s. easy, and 
cinder pigs 29s. to 30s, Current prices of all-mines show no change 
on a year ago. 

Hematites are stronger than any other pigs on the market, in 
consequence of the heavy demand which makers are experiencing 
at the furnaces from the steel masters. Some good local sales are 
reported as having taken place during the last few weeks. West 
coast sorts delivered here are named 54s, to 56s., according to the 
brand, —_ Tredegar hematites are 52s. 6d. for first sorts, and 45s. 
for second, 

The Galvanised Iron Trade Association met this—Thursday— 
afternoon in Birmingham, and advanced prices 10s., making the 
quotation £11 delivered Liverpool. Spelter has advanced £2 in 
the last five months, and is now £16 12s, 6d. per ton ; tin-plates in 
good demand ; Welsh coke sorts, 13s. per box ; and charcoals, 15s. 
to 16s. delivered tay age American merchants offered 3d, to 6d. 
per ton less; wasters, ls, under coke, 

According to the Board of Trade returns for September, the 
industries in which the South Staffordshire district is most 
largely interested show a conspicuous improvement. During the 
month iron and steel exports increased over the corresponding 
period last year 99,133 tons, or about 334 per cent., in quantity, 
and £588,454, or 34°3 per cent. in value. For the nine mont! 
the total quantity exported was 3,110,791 tons, being an increase 
of 603,708 tons, or 24 per cent., in quantity, over a year ago, and 
the value was £18,579,845, an increase of £2'191,616, or 13 per 
cent. In pig and puddiled iron the increase in value this Septem- 
ber over last is 857, or 27 aby | in bar and angle it is 
£27,204, or vt cent. ; in rail , £145,738, or 47 per cent.; 
in wire, £21,485, or 53 per cent. ; in come wire, £120,176, or 
a very large percentage; in cast and wrought, £53,068, or 18 per 
cent.; in “7 and sheets, £96,227, or 41 per cent.; in old iron, 
£30,970, or 118 per cent.; in unwrought steel, £26,630, or 19 per 


cent.; in unw: t tin the increase is v smail, and in ti 
plates it in £105,623, or 33 per cent. In pe ae iron, See 


: pig. iron, 
and tin- the increase is mainly due to the improve nited 
States demand, 

The following are the details :— 
Month of September. 
1886, 1887. 
Iron, steel, and tin. £ & 
Pig and rere | 293,417 
Bar, GO side ea lea’ ce: 00) SR an ee 
te 00 oe oe oe ee oe «ee 6808,900 .. .. 454,688 
“ogee a « Qi: .. Cae 
Telegraphic ditto . 87,964 158,140 
Castand wrought .. .. .. + 290,211 - 848,279 
Hoops, sheets, &c. .. .. «2 + ++ 288,745 - 829,972 
2 Sree eee le 
Steel, unwrought .. + +e oe 186,476 163,106 
»unwrought .. .. 46,046 .. 46,757 
i eo es es + 818,274 423,297 
Hardware and cutlery «- 255,257 .. .. 267,629 
Machinery .. .. .. -- 688,072 .. .. 728,904 
Steam engines .. ae 
A serious boiler explosion occurred on sais night at 
Messrs, Brown and Freer’s ironworks at Brierley Hill, occasion- 


ing the death of six men, and resulting in serious injuries to 
many others. The boiler, which was about 17ft. high and 
9ft. in diameter, had been working at low pressure—about 
30 lb, — and was t down about twenty years The 
effect of the explosion was the blowing out of two plates, but 
otherwise the boiler is intact. It is somewhat remarkable that 
the boiler was examined on Monday by an inspector, and 
it is stated that the day after the explosion Messrs, Brown 
and Freer received a favourable report. 

As the result of a canvas by the nailmakers on strike in the 
Hales Owen district, ad mg meeting of masters and men will be 
held at ery | me lay. Attempts will then be made to settle 
the dispute, an having in view the approach of the winter weather, 
the operatives will no doubt be provatied upon to somewhat mode- 
rate their demands, 

Alluding to a statement in a Birmingham contemporary, with 
regard to Government stores, that ‘the prices paid in many cases 
would not pay for steel alone of the requisite temper,” Messrs. W. 
and G. Ashford and Winder, of Birmingham, write that “in the 
factories of which we know anything the endeavour for generations 
has been to get hold of the very best material obtainable, and to 
work it up in the best way; and we believe it would pay the 
Government to do so, as well as it pays private firms.” 

The South Staffordshire Mines Drainage Commissioners have 
resolved to acquire new parliamentary powers, which shall enable 
them to meet certain difficulties in the course of their operations 
which they have to encounter. Besides requiring a more distinct 
interpretation of the arbitrators’ powers, they desire to obtain 
power to prosecute colliery owners who make fraudulent returns 
of the quantities of minerals raised a them, and upon which the 
rates are from time to time levied. The commissioners also 
desire that some independent body other than themselves should 
be constituted the court of appeal, to hear the half-yearly appeals 
— the tonnage assessments on these returns from the owners. 

e chief ——- which the new Bill is likely to encounter will 
be from localities now outside the mines drainage operations of the 
Commission, but some of whom the Commissioners propose to tax 
on the ground that they contribute water to the pumping engines, 

e new Act will not pro however, any increase in the present 
rating powers, But for the 7uee of the Commissioners, South 
Staffordshire must long ago have been drowned out, 








NOTES FROM LANCASHIRE. 


me (From our own Correspondent.) 
anchester.—There is still nothing satisfactory to report with 
auard to the iron trade of this district. Desinens caltianes to 
Tag iin eae am a ey I have had to 
F y “ Notes” for some time any prospect of 
pm tee seems to be quite as aaah see ever, The continued 
ownward tendency in Scotch warrants, and the very unsatisfactory 
bern, 4 meeting at Middlesbrough this week, have necessarily an 
w font ee effect upon the market here. Buyers not only hesitate 
z entering into of an — but they are 
: to press for concessions in Price which makers are not 

h ion to entertain, and this checks business 
nail utes the tone is also weak, and although makers 
7, late quoted rates, firm offers for —— like quantities 
be placed at very low figures, Business in ished iron has 





been somewhat in abe: pending the result of the Bi 

quarterly meetings, stone no appreciable alteration in price is 
anticipated. The whole outlook of trade continues di ing, 
and a despondent feeling with regard to the future prevails pretty 


generally. 

At the Manchester iron market on Tuesday there was only the 
slowest b among business doing. Pig iron was very bad to sell, and 
the tendency of the market generally was in the favour of buyers, 
For local and district brands makers were not quoting any lower 
= fact, in some instances Lincolnshire makers showed a 

isposition to hold out for a slight advance upon the very low 
prices that have recently been taken; but the actual business doing 
in either Lancashire, Derbyshire, or Lincolnshire iron was 
extremely small, and the tendency to stiffen in the last- 
named brand is no indication of any actual improvement. For 
a long time Lincolnshire has been by far the cheapest iron 
in this market, and the margin between the price at which it 
has been sold, and the eg seer for Lancashire and Derbyshire 
irons has been —. “ er disproportionate. At the minimum 
price of 37s., less 24 per cent., for No, 3 foundry delivered 
equal ‘to Manchester, a considerable weight of Lincolnshire 
iron has recently been sold, and makers being now well booked, 
and pth | no weight of stocks on hand, seem to have come 
to the conclusion that there is no real necessity why they should be 
such excessively low sellers, and the result has been that on Tues- 
day an advance of 6d. to 1s. per ton was quoted on the lowest 
prices that have lately been taken. Although this upward move- 
ment is in opposition to what is the present ral tendency of 
the market, it is very probable that makers will hold out for seme 
advance, and buyers who have had low offers pending are showing 
more anxiety to place out orders. For Derbyshire foundry 40s., 
less 24 per cent., remains the minimum quoted price, and Lanca- 
shire makers still hold to 38s. 6d. and 39s. 6d., less 24 per cent., for 
forge and foundry delivered equal to Manchester. iddlesbrough 
iron is decidedly easier in price; although some of the makers hold 
to late quotations, there is no difficulty in buying good-named 
brands of foundry at 42s, to 42s. 6d. net cash delivered equal to 
Manchester, and in Scotch iron there is continued underseiling at 
much below makers’ nominal quotations. 

Good No, 3 foundry brands of hematites are still quoted by most 
of the makers at 52s. 6d., less 24, delivered into the Manchester 
district ; considerably less than this is, however, being taken to 
effect sales in quantity, and I have heard of very low figures 
being taken. 

In the steel trade, for the better class of manufactured goods, 
such as boiler plates, engineers’ bars, &c., the demand continues 
to show a falling off, and lower prices than have recently been 
ruling have to be taken to secure orders. 

The manufactured iron trade, — up by a continued fairly 
good shipping demand, is kept steady, and prices remain at above 
£4 17s. 6d. for bars, £5 5s. tor hoops, and £6 7s. 6d. to £6 10s. 
for sheets delivered into the Manchester district. Some possibilit; 
of an advance in sheets at the Birmingham meeting this wee 
has been talked of, but although makers are for the present 
mostly full of orders, they have very little work ahead, and there 
is nothing in the future to maintain higher prices, the prospects 
for the ensuing winter being still anything but hopeful. 

Amongst engineers there is here and there a rather more cheerful 
tone, and I hear reports from pretty good authority that both in 
railway and Government work there are some very fair orders 
coming out, both for tool makers and engineers. Just at present 
tool makers are decidedly slack, and will be quite ready to go in 
for any new work that is to be got, with the usual result that prices 
will be cut down to the very lowest possible point. There has 
been a little work giving out to locomotive builders, but nothing to 
effect any appreciable improvement upon the continued generally 
very depressed condition of this branch of trade. Boilermakers, 
stationery engine builders, and machinists, are still fairly off for 
work, but taking trade as a whole it continues in only a very 
unsatisfactory condition. 

The efforts to which I referred last week to re-open negotiations 
fora settlement of the Bolton engineers’ strike have, like all previous 
attempts in the same direction, resulted in a failure; even the offer 
by one firm outside the Employers’ Association to give a partial 
advance, not having been accepted by the men, has now been 
definitely withdrawn, and there seems to be nothing now before 
the men on strike but to ‘‘grin and abide,” as one of their own 
representatives put it to me, during the winter. The employers 
continue to fill up their shops with other men, and even should 
the old hands who are out on strike offer to return to work on the 
old terms, only a small proportion of them would now be able to 
find employment. During the period that the employers have 
been shorthanded through the strike, they have had to allow 
orders to pass them; there is consequently less work in the shops 
than there otherwise would have been, and for the work they have 
the employers have now generally got sufficient men. 

The introduction of pe gece whereby the commonest mineral 
oil can be effectually and economically utilised for lighting pur- 
ene particularly in —_ engineering works, or for colliery pit 

nks and general outdoor operations, is making rapid pro- 
gress, and the lights so produced have already proved their 
superiority over either gas or electricity for the special purposes 
enumerated above. Last winter I drew attention to the ‘‘ Lucigen” 
light, which was being introduced into several of the large engi- 
neering works in this district, and which has since become well 
known. The working of this light has now been considerably 
improved by di veges ey oil tanks for each light, and providing 
a central Aa ge so which a number of lights can be supplied, the 
oil being forced by the compressed air, which is one of the essential 
features in producing the light, through pipes to each separate 
light, which can be fixed in any position that is desired. is, of 
course, involves an increased pressure of air, but it is a great 
improvement, as it does away with the necessity of filling a 
number of separate tanks, which, being attached to the 
light, were frequently in very inconvenient positions, and in 
their place having one large took placed in a convenient position 
for refilling, with a compressor attached in a very compact arrange- 
ment. I understand that a number of the lights with this im- 
oo arrangement are being fixed = at the works of Sir Joseph 

hitworth and Co., and the Lancashire and Yorkshire Railway 
Company is also having a number of the new lights erected, the 
oil for which will have to be forced through pi or exceptionally 
long distances. It is only to be expected that so successful a 
utilisation of the common ey 3 oils for lighting purposes should 
lead to other appliances being designed having the same object in 
view, and a new lamp has just been introduced by A. C. Wells, of 
Manchester, which promises to be a strong competitor with the 
‘* Lucigen.” This new lamp burns the commonest mineral oils, out 
of which it produces a brilliant white light, but it is different 
altogether in principle and action to the “ Lucigen,” and dispenses 
altogether with the use of compressed air. Wells’ apparatus con- 
sists of a portable oil tank, in the centre of which is a steel cylinder 
perforated at the bottom, and poor geomp: be ram actuated by a coil 
~~ When the spring is wound up, the ram is lifted to the top 
the cylinder, and a supply of oil is sucked into the cylinder 
through the ay ary es at the bottom; the action of the spring 
then gradual y forces the ram down in the cylinder, and a clack at 
the bottom closes up the perforations. The pressure exerted by 
the ram forces the oil through a pipe to a ially-constructed 
burner, the principal feature of which is that the oil before reaching 
the burner has to pass through tubes upon which the flame of the 
light impinges ; the heat thus communicated to these tubes con- 
verts the oil into gas, which, as it reaches the burner, is mixed 
with a certain proportion of air, and, as already stated, burns with a 
brilliant white light. Several of these new are being used 
at Seater? to afford light to the workmen in the construction of 
the lake for the new marine park. The principle of the lamp is 
not new, as the conversion of oil into gas by passing it through 
tubes over the burner was go in oil lamps used in Manchester 
works years ago, but with the arrangement introduced by Mr. 





Wells, a very hand rtable lamp, giving a brilliant light at a 
minimum of Sas boots cove’ balan we 

Any real activity in the coal trade is still chiefly confined to the 
better qualities suitable for house-fire consumption, and in these a 
fairly good business is being done, with a slight improvement in 
prices, as pn mr with those being taken last month, in most 
cases being , although there has been no general definite 
advance, Other descriptions for iron making, steam, and engine 
purposes still meet with only a slow sale, and are plentiful in the 
market, with prices not appreciably any higher. At the pit mouth 
best coal averages 8s. 9d. to 9s.; seconds, 7s. to 7s. 6d.; common 
house fire coals, 5s, 6d. to 6s.; steam and forge coals, 5s. to 5s. 6d.; 
burgy, 4s. 6d. to 5s.; best slack, 3s. 6d. to 4s,; and common, 2s. 6d. 
to 3s. per ton. 

In shipping there is a little more doing in house fire coals, with 
rather better prices being got, but steam coals are bad to sell, 
and where any advance has been attempted on these, sellers have 
found themselves practically cut out of the market, steam coal 
delivered at the high level, Liverpool, or the Garston Docks, being 
still readily obtainable at 6s. 6d. to 6s. 9d. per ton. 

Barrow.—There is no improvement to note in the amount of trade 
doing in hematite pig iron, but the trade is firmer, and there is 
reason to believe that the low prices at which lately orders have 
been negotiated by holders of second-hand stocks will soon give 
oe to prices more closely assimilated to the official quotations of 
makers, The latter have been reduced as compared with two 
months ago from 45s. 6d. to 43s. 6d. per ton net, f.o.b., and it is 
fully expected that in a short time the influences now at work will 
bring back prices to 45s. 6d. for _— of Bessemer iron net, f.0.b., 
in parcels of mixed numbers. Stocks are not larger than they have 
been, and the rate of output is maintained, but there is some talk 
of blowing furnaces out if prices do not move upward. The steel 
trade is very busy, and as orders are largely held, it is expected to 
continue so both in the rail and otherdepartments. Prices of steel 
are steady, and heavy sections of rails are quoted at from £4 2s. 6d. 
to £4 5s. per ton net, f.0.b. Shipbuilding is still a very quiet trade 
in Barrow. I understand that the Barrow Shipbuilding Company 
will, in all probability, secure orders from the Spanish Government 
for the construction of nine steam launches. There is a 
enquiry for sailing and steamships, but prices are very low. i- 
neers are only doing a moderate general trade, and in the marine 
department orders are scarce. Iron ore is firmer, and is now quoted 
at from 9s. to 12s, 6d. per ton net at mines, according to quality ; 
but most raisers are declining to sell in view of the changes which 
may be effected by the increase in freights on Spanish ores imported 
to this country. The coal and coke trades are steady and brisk. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE distinct improvement in the American demand for the goods 
manufactured in the Sheffield consular district has n made 
ose plain by the return to September 30th, to which date the 

nited States trading year is made up. For the twelve months 
ending that date, the exports reached a value of £846,723, against 
£523,187 for the corresponding period of 1886. Cutlery was 
exported to the value of £200,692, and steel to the value of 
£307,164, against £178,506 and £255,312 respectively for 1886. 
Every quarter of this year shows an important advance on the 
corresponding quarter of 1886. During the quarter ending June 
last, the United States toox in steel alone a value of £83,184. 
Manufacturers complain, however, that prices are not so remune- 
rative as they ought to be, and there is no doubt that a large 
proportion of the exports is in secondary grades of steel, while a 
considerable quantity is in Bessemer blooms. 

Though there was a large increase in the demand for house coal 
during September, in anticipation of the advance usually made in 
October, it is instructive to note that the collieries doing a business 
by rail with London did not forward so much as last year, when 
coalowners found trade bad enough. During re Sea last the 
quantity of coal sent to London by rail was 590,449 tons, as com- 
pared with 602,607 tons for September of 1886. For the 
nine months completed in September the weight was 5,213,700 
tons, against 5,248,773 tons for the first nine months of 1886. The - 
decrease on the month is thus 12,157 tons, and on the nine months 
35,073 tons. Messrs. Newton, Chambers, and Co., Thorncliffe 
collieries, again head the list, their deliveries into London last 
month having reached 31,483 tons. Clay Cross Colliery comes next 
with 22,439 tons; Langley Mill third with 15,308 tons; then follow 
Blackwell, 15,099; Grassmoor, 12,954; Sheffield Coal Company, 
12,778; J. and G, Wells and Co., Eckington, 11,505. Gas coal has 
been sold at 3d. and 6d. less per ton than last year. Yorkshire 
collieries doing a trade with Hull have, on the other hand, greatly 

ded to their business. During September the quantity of 
coals taken to the great Yorkshire port was 166,684 tons, against 
145,488 tons in the corresponding month of 1886. For the nine 
completed months of the year the weight was 1,334,336 tons, as 
compared with 1,018,600 tons for the similar period of 1886. Once 
more Denaby Main tops the list with 16,448 tons, against 10,504 
tons in September, 1886, Manvers Main coming next with 11,808 
tons, against 8888, The export trade during September from Hull 
amounted to 80,620 tons, against 62,670 tons for September of last 
year; for the completed nine months of the year, 651,540 tons, 
against 455,806 tons for the corresponding period of 1886. Sweden 
and Norway show the largest increase ; last month 22,841 tons, 
against 13,148 for September, 1886. Large increases are also shown 
by France, South Africa, California, South America, Belgium, Den- 
mark, Egypt, Gibraltar, and Holland. The decreasing markets are 
chiefly Germany and South Russia. ; 

The unwrought steel sent to all markets during September 
amounted to £163,105, against £136,476 for September, 1886. 
Once more the United States exhibit the principal increase, the 
value of steel sent there having increased from £49,862 in 
September, 1886, to £75,868 last month. France and other 
markets show a slight improvement. For the nine months to 
September last the value was £1,639,050 against £975,621 for the 
corresponding period of 1886. The United States have already 
taken this year a value of £957,777 ; to the corresponding date last 
year the value was £347,688. 

Hardware and cutlery were exported last month to the value of 
£267,529, as compared with £255,257 for September, 1886 ; for the 
nine months of 1887, £2,118,169; for the nine months of 1886, 
£2,128,235. There is thus an increase on the month and a decrease 
on the nine months. The increasing markets last month were 
Germany, Holland, United States, Argentine Republic, British 
Possessions in South Africa—from £3865 to £9302—East Indies, 
and certain minor markets, Less has been done with Russia, 
France, Spain and Canaries, Foreign West Indies, Brazil, British 
North America, and Australasia. % 7 

The directors of the Manchester, Sheffield, and Lincolnshire 
Railway Company having gratefully declined the generous offer of 
their men to contribute a week’s pay by way of showing their 
practical sympathy in connection with the Hexthorpe collision, a 
meeting has been held at Mexborough, where the pro 
originated, and a resolution passed in favour of devoting the 
money to a superannuation fund. This was the suggestion thrown 
out by Sir Edward Watkin, the chairman. The amount thus 
obtained, if the idea of the fund meets with general approval, will 
not fall short of £12,000. : 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE quarterly meeting of the Cleveland iron trade was held at 
Middlesbro h on Tuesday last. Although the attendance was 
fully up to the average, but little actual b was tr ted, 
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and the tone was far from satisfactory. The better ang re- 

rted last week has not continued, as buyers are now holding 
[echoed pales ane. eunion, Both makers and hants show 
more eee Se Se te ee ee ee 
former will take 33s. 3d., and the latter per ton for prompt 
delivery, they do not succeed in making any sales. This is equiva- 
lent to a reduction of 3d. per ton on last week's prices. For 
delivery to the end of the year several makers are now willing to 
accept 33s. 6d. Forge iron is not so plentiful as No. 3, and is 
therefore somewhat firmer in price. About 31s. 9d. per ton is the 
figure usually demanded. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘Acklam 
Hematite,” mixed Nos., 45s. per ton ; ‘‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 34s. 6d. ; ‘Ack Basic,” 35s.; refined iron, 48s. to 
63s., net cash at furnaces. 

Warrants have naturally fluctuated with makers’ iron. The 
price current remained at 33s. during last week, but on Tuesday 
it fell to 32s. 74d. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
stores is again declining. The reduction for the week ending the 
7th inst. was 1769 tons. 

Shipments from the Tees are this month scarcely up to the 

age. The quantity sent away up to Monday evening last was 
is tons, as against 26,331 tons in the first ten days of September 
st. 


The prospects of the finished iron makers are no brighter. 
There is no improvement in the demand, and prices are as low as 
ever. Iron ship-plates can be bought at £4 7s. 6d. per ton, and 
common bars at £4 10s., free on trucks at makers’ works, less 
23 cent. discount. 

The steel works in the district are all very busy, but prices have 
not yet risen. Steel ship-plates are offered at £6 per ton ; angles 
at £5 10s.; and rails of heavy section at £4 2s. 6d., all net cash at 
makers’ works. 

The Cleveland ironmasters’ statistics for the month of Septem- 
ber have just been issued. They show that ninety-seven furnaces 
were at work, being two more than during the previous month, and 
thirteen more than during September, 1886. f the ninety-seven 
furnaces fifty-two were producing Cleveland and forty-five hema- 
tite and other kinds of iron. The make of Cleveland iron was 
108,806 tons, and of hematite, &c., 101,228 tons. The stocks of 
pig iron in the whole district have increased by 2089 tons during 
the month. 

The iron and steel industries of the Cleveland district are un- 
doubtedly suffering, or, at all events, their development is being 
retarded for want of regular lines of steamers to the principal 
foreign and colonial markets. -An enormous amount of money has 
been expended in improving the river Tees, and in constructing 
the Middlesbrough docks ; and still more is likely to be spent in 
this way in the immediate future. The result of these improve- 
ments is that first-class steamers up to at least 3000 tons burden 
can easily trade to and fro, and many such are continually entering 
and leaving the Tees. But these magnificent vessels are, so far, 
almost always chartered to carry full cargoes. That is, when they 
leave they are filled with pig iron, rails, or sleepers, from one par- 
ticular exporter, and to delivered to one particular consignee. 
When they enter the river they are usually in ballast. It is not 
open to exporters generally to make use of these opportunities of 
exporting, and these vessels, though sailing very frequently, do so 
as they happen to be loaded, and not at stated intervals. This 
irregular kind of transport is all very well for articles such as rails, 
sleepers, and pig iron, the demand for which is usually in one or 
more complete cargoes, but it does not at all suit such trades as 
those in bar iron, plates, castings, engineering work, and so forth. 
Such goods must often be sent in small quantities to suit the 
requirements of customers ; and unless producers are pared to 
supply in this way orders for large quantities do not follow. Con- 
sequently, unless transport facilities suit the needs of the consumer 
equally with the article he wishes to buy, he refuses to do business, 
Indeed, export trade follows rt facilities. 

In other words, if from one port there are regular lines of steamers 
leaving, say weekly, for a certain foreign or colonial market, and 
from another port there are not such facilities, it is clear that the 
iron works and factories in the neighbourhood of the former port 
would have a better demand for their produce than those in the 
neighbourhood of the latter. Merchants and a are in the 
habit of receiving indents, ye Sgt which must not exceed 
a certain limit of price when delivered to the buyers. These prices 
will not usually r any addition for railway carriage from the 
maker's works to a distant port, at least not if there should be any 
competing producer situated near to sucha port. Consequently, 
export trades manufacturers begin, grow, and flourish best near to 
and around those ports whence regular lines of steamers ply to 
foreign and colonial markets. 

ose who are connected with the Cleveland iron trade are 
beginning to find out that they are not so well situated as their 
Glasgow competitors in this respect. Cleveland can produce many 
kinds of iron and iron goods—and perhaps, steel and steel goods— 
cheaper than Glasgow can. But if Cleveland has to send them to 
Liverpool or London for exportation, and Glasgow can ship in the 
Clyde, it is clear that the latter may have the advantage in the 
long run. 

It is this difficulty which the members of the Cleveland Iron 
trade hope to remove before long. Their attention is now upon the 
subject, and it is to be hoped that it will not be allowed to flag until 
they have inaugurated some regular lines of steamers, by which 
small or large quantities can equally be sent abroad. The- only 
regular line at present is that from the Tees to London, 

















NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow warrant market has been much depressed this 
week. The past week’s shipments were below the average, 
amounting to 7575 tons against 10,175 in the co: mding week 
of last year. In consequence of the smallness of the shipments, 
and also because the current inquiry from abroad is unsatisfactory, 
the prices of warrants fall to a lower point than has been touched for 
a considerable time. There were large lative sales, however, 
and the anticipated efforts hitherto als support the market 
seemed to be wanting. Of the past week’s foreign shipments, 
1300 tons went to the United States, and 1055 to Canada, there 
being no pig iron whatever sent either to Italy or to France. The 
coastwise shipments were 2905 tons. Since last report one furnace 
has been relighted at Eglinton Ironworks, but another has been 
put out at Clyde, so that there remain eighty-three in blast as 
compared with sixty-nine at the corresponding date. The quantity 
of iron being sent into store is now somewhat on the increase, 

urrent values of makers’ pigs are about 6d. a ton lower than the 
were a week ago:—F.o.b. at G w, Gartsherrie, No. 1 is qu A 
47s., No. 3, 43s.; Coltness, 52s. 6d. and 43s. 6d.; Langloan, and 
44s. 6d.; Summerlee, 50s. and 42s.; Calder, 48s. and 41s. 6d.; 
Carnbroe, 43s. and 39s. 6d.; Clyde, 45s. 6d. and 40s, 6d.; Monk- 
land, 43s. and 38s. 6d.; Govan at Broomielaw, 42s. 6d. and 38s. 6d. ; 
Shotts at Leith, 47s. 6d. and 44s. 6d.; Carron at Grangemouth, 52s. 
and 44s, 6d.; Glengarnock at Ardrossan, 47s. 6d. and 40s. 6d.; 
a 42s, 6d. and 38s, 6d.; Dalmellington, 43s. 6d. and 


Arrivals of Cleveland pigs at Grangemouth for the past week 
are 7660 tons, against 6610 tons in the corresponding week, and 
there is a total increase in these imports for the year to date of 
19,229 tons. 

Spanish ore is still offered on Change in Glasgow at the recent 
advanced rates ; but so far the aay on the part of consumers 
does not appear to be pressing. e advanced quotations of ore 
have, however, excited a certain influence on the speculative 
market of Cumberland hematite pigs, the inquiry for warrants 
being better within the last few days than for several weeks past. 
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There seems to be an impression that hematite is now so low that 
it may be purchased in tolerable confidence as an investment. 

Makers of malleable iron continue busy on orders recently 
placed, although current inquiries are said not to indicate an 
immediate renewal of activity among purchasers. The current 
price of bars is £4 15s, less 5 per cent. discount. Unbranded 
iron for the Indian market is quiet at £4 7s. 6d. 

It is understood that 8000 tons of 27in. water pipes required by 
the Dundee Water Commissioners, will be pl with Glasgow 
founders, who have made the lowest tenders. 

Although there is no absolute lack of employment at steel works, 
inquiries are rather slow at the moment. Orders for shipbuildi 
are, however, expected in fair quantity at an early date. Stee 
makers complain that prices are being forced down by the action 
of middle men, who bave been systematically bearing the market, 
and it is stated that merchants are offering to undertake contracts 
for the supply of steel at about 5s. a ton below makers’ quotations, 
An order for steel angles has recently been accepted as low as £5 


per ton. 

A steel-making firm in the neighbourhood of Glasgow has nearly 
ag Fae use a couple of the Batho basic furnaces described by 
Mr. Wailes at the recent meeting of the Iron and Steel Institute at 
— k h hipped fi the Clyde steel 

ing the t week there was shi rom the Clyde 
goods to ae tae of £2934; at manufactures, £52,523; 
ee £13,771; sewing machines, £1855; and locomotives, 
£374 

The shipping department of the coal trade has been less active 
in the past week, although the shipments do not exhibit a vei 
large falling off. They amounted to 84,366 tons, as compared wit 
85,141 in the corresponding week of 1886. Prices of main coals 
are a shade easier at the ship’s side, but other qualities are prac- 
tically unchanged. " 

There is now a pretty large and constantly increasing business 
being done in the West of Scotland in briquettes or patent fuel. 
The finer qualities of these briquettes, made from the dross of 
steam coals, are in request for the Russian and Indian and other 
markets, and home consumers are also increasing their orders for 
these and the more common qualities for both household and manu- 
facturing p 

The ‘Broxbarn Oil Company has this week evicted from their 
dwellings a number of shale miners, with their families, on account 
of the men continuing the strike against a reduction of wages, 
which has now lasted upwards of three months. 

A four days’ conference of miners’ delegates was held this week 
at Edinburgh with the object of considering, amongst other 
matters, the advisability of restricting the output of coal. Mr. 
Burt, M.P., presided and addressed the miners. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A SLIGHT improvement for the better has begun to characterise 
the coal trade, and some large shipments have taken place, show- 
ing a good total both at Swansea and Cardiff. Newport main- 
tains a fair average, but may soon be ex to advance as the 
house-coal seasoncomes on. So far house coal has not shown much 
activity, though the total of this week is certain te indicate an 
improvement, even if prices remain unaltered. 

e opinion on Change at Cardiff this week was that another 
week’s good demand for steam coal will bring about a better price 
than now obtains. 

I am glad to know that large quantities of steam coal have been 
sold for as much as per ton, again, in certain quarters where 
a persistent refusal to sell at lower rates has been maintained. A 
few of the leading coalowners, numbering half a dozen, and own- 
ing the best seams, would soon improve prices by following the 
same course, and it is not unlikely to be adopted. Prices are 
ranging for house coal, large, from 6s. at pit. Rhondda No. 3 is 
quoted at 8s. 3d. Small steam is in feeble demand at present ; 
prices seem dropping to 3s., when some business may be done. At 
present quotations are numerous, from 3s. 3d. to 3s. 6d., but there 
are more sellers than buyers in the market. 

Patent fuel remains in its usual slack condition. 
despatched last week about an ave , 3000 tons, Swansea 
pas ag rw unable to come up to its old mark, though last week 
over 7000 tons were despatched, and this is a more promising total, 
if it can be kept up. 

Pitwood is quoted at 15s. 3d. Cardiff, 16s, 3d. Swansea. Stocks 
are coming to hand, but on the face of the winter, which is already 
showing itself, one are certain to go up higher. 

Coal returns for the three quarters of the year are to hand, and 
unless the present quarter shows a great advance upon the trade of 
the month of September the year’s total promises to exhibit a 
falling off. The total coal from Cardiff for foreign shipment during 
the quarter has been 5,485,892 tons ; from Swansea the total has 
been 629,194 tons ; and from Newport, 1,738,856 tons. September 
month was a bad one all round, the decrease from all ports in 
Wales being close upon 68,000 tons. 

The returns for the three quarters testify to an improving iron 
trade, 54,000 tons in round numbers Fer wn, hol shipped at Cardiff, 
178,000 tons at Newport, and 15,000 tons at Swansea. The most 
active month was July, when Newport sent 25,000 tons, Cardiff 
10,000, and Swansea nearly 2000 tons, all shipped coastwise and 


oreign. 

In addition to this, a good trade is being done in home districts, 
and the continued prosperity of the tin-plate works reacts favour- 
= the iron and steel trade. 

e iron ore trade is looking up, and shipments are flowing in 
from Bilbao and Carthagena. e Bilbao rate to Cardiff for a 
large quantity is now 5s., price of ore at lowest figure 12s., so the 
margin is not a great one for sellers, commission agents, and the 
usual ef ceferas. 

Last week the new patent blast furnace in course of erection at 
Blaina by the Pyle Furnace Company was blown in, and is doing 
well. It was erected specially for the manufacture of spiegeleisen 
and ferro-manganese. 

A beginning has been made at the Iron and Steel beige ia 
forest, and new works are projected at Briton Ferry. i 
remain the same as last week, lowest price for heavy section steel 
rails £4 5s. per ton. 

I had an opportunity of seei: 
cold in various ways at Cyfarthfa lately. The test was a crucial 
one, and the whe such as to impress one with the high character 
of the steel made at these works. ; 

A miners’ union has been established at Cyfarthfa and a start 
made on Saturday, and the colliers elsewhere are moving in the 
matter of aoe association gatherings. A good deal of reticence 
is observed by them. It is evident the impression exists that 
resolute co-operation will be necessary this winter, and hence the 
preparations. The soberest advice to them will be to aim at a 
peaceful solution. 

The Tyne district, which is lamenting at the demand for Welsh 
coal over their own, would be the only ones to benefit by a paralysis 
of the Welsh industry. 

Tin-plate continues in good demand at prices a shade easier than 
last week. The quotations on ’ at Swansea this week 
were as follews:—Coke, iron I.C., 12s, 9d.; Bessemer = to 
13s. 3d.; Siemens, 13s. to 13s. 6d.; ternes not inquired after; 
wasters, ls. less than prices. Over 41,000 boxes left Swansea last 
week, and of these America took 19,000 tons. The make last 
week was a few thousand boxes over sales, and stocks are a trifle 
heavier in consequence. 


Quotations at the Exc on Tuesday, S' were :—Pig, 
48s, 6d.; blooms, £4 ay ond Bessemer, £4 Ibe.; Siemens, 
£5 2s. 6d. delivered at buyers’ works ; cash, jess 24. 

seam of coal was struck a few days ago at Llansamlet by 


A 
the Birchgrove Company, 


a steel bar that had been bent | Th 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


THE reports from all quarters speak hopefully of the prese 
position of the iron markets here, which Sars “ssaniiead™ ae 
much in the same condition as last week re there bei 
neither in demand nor prices, any appreciable differences worth 
noting. The Silesian market is firm. A better quality of pig iron 
has begun to be made by some of the furnaces from im ores, 
but its production does not pay as yet on account of high freights, 
It is quite time this step has been taken, for the wrought iron 
et from pig made from native ores was certainly not too good 
in quality. Forge pig is noted M. 47 and pp! 52 to 54 p.t, 
The manufactured iron trade is very brisk, and all the rolling mills 
full of orders for plates, girders, angles, bars, and sheets, both 
black and galvanised. Common bars cost M. 135 to 140; best 
ditto, 145 to 150; and coke plates, 170 p.t. 

In the Rhenish-Westphalian districts, so far as they have been 
reported up to now, the balance-sheets up to the end of June of 
the iron and steel works are much more favourable than had been 
expected, the second half of the business year, from January, 
having compensated for the losses on the first half. regards 
the special branches, the ore trade is satisfactory, still the demand 
in the Siegerland has fallen off a little, while that for Luxemburg 
minette for German account is brisk, and the price in consequence 
somewhat higher, costing M. 3°10p.t. calcined. There has also 
been a larger import of Spanish ores lately, which have here gone 
up in price too, The pig iron trade keeps steady and brisk, nearly 
all the output for the quarter is sold and stocks are diminishing, 
though the production has been greatly augmented, and so long as 
the forges continue to be such good customers, prices would not be 
likely to recede, even if no convention existed. The lowest sort of 
spiegel costs now M. 51 p.t., and the home and foreign demands 
are . Forge pig is very firm and in excellent request, 
though, of course, few tr i are passing, b 
so little remains to be disposed of. Prices are not likely 
to move now till after the new year turns, ere is no 
alteration to note in foundry, Bessemer, or basic pig. The busi- 
ness done in manufactured iron is still most lively, whilst prices 
remain most thoroughly firm, though they do not give as much 
profit as they ought to do, because pigs are dearer, and wrought 
iron is not able to follow suit. ‘The inauguration of the ‘‘ German 
General Rolling-mill Convention” is anxiously awaited. Boiler 
and tank plates are looking up. The new spirit distillery laws, 
which came into operation on the Ist inst., have given quite a 
fillip to the tank-making trade both in Westphalia and Silesia, for 
nothing like the quantity of holders required for storing the 
spirits could be supplied within the above date, and at one time 
it was a question whether the date should not be prolonged. 
As the plate mills are included in the above-named convention, 
the former base price of M. 150 has been raised to 152 p.t. 
The sheet mills are so busy they cannot undertake to deliver under 
four to six weeks, either in Westphalia or the Siegerland. Parcels 
have changed hands at M 140 p.t. There is no change to record 
in the wire rod trade. The steel works have orders in hand to 
keep them some months employed, and as noted last week, an 
accession to them may soon be expected, for tenders for 10,000 t. of 
steel rails and accessories are out for the State Railways at Brom- 
berg, and for Berlin, 1200 t. of transverse iron sleepers, 5410 t. of 
steel rails, and 1319 t. of fish-plates, nails, and bolts. Tenders for 
three narrow-gauge tank locomotives have been given out at 
Cologne. Eight ~ ote for them came in, ranging from M 15,240 to 
M 23,000 at the manufactory. The wagon works are still in want 
of orders. The Wurtemberg State Railways have sent out tenders 
for 47 passenger coaches, 50 covered, and 50 open goods trucks. 
The home demand will keep some of the machine-shops pretty well 
and regularly employed for some time to come, while others are 
only moderately busy, still, more so than a short time back; but 
much, if any, improvement in prices cannot be noticed. The brass 
founders, y thm September, were all fully engaged, and after 
completing their current orders, had still from two and a half to 
three months’ work in hand. The 
for red brass, M 1°70; bronze, M 1 
smithed copper, 2°70 p. ko. 

At Schalke, in Westphalia, a new steel works is being esta- 
blished, as well as one for rj tinned plates, the latter to come 
into operation towards the end of the year, and the other a month 
or two later. Two hundred workmen will be eniployed in them. 
Here it may be remarked that in Austria a few days ago a second 
tin-plate works was set to work, so that now there may be in all 
eight to nine such works on the European Continent. At present 
this will not affect England’s export trade, which it now has entirel 
in its own hands, and in finish and quality is without a rival. Still, 
there is no saying how long this may be the case, if the Welsh 
workmen do not in due time become wise enough to avoid strikes 
and awkwardness in the future, by which means alone this pre- 

i can be retained 

The position of the French iron market is still marten ea” A It 
is quite impossible to understand why the Paris houses should per 
sist, as they have done for months past, in depressing prices, whilst 
an excellent demand for all kinds of building and constructive iron 
exists, At last, however, it has roused the ironmasters in several 
centres to approach one another and in unison to emancipate them- 
selves from this fatal state of things. A meeting lately held at 
Maubeuge—Nord—plainly showed that each works represented had 
enough orders in the books to keep the works tolerably well going, 
so it was unanimously determined to send out circulars to their 
customers declaring a rise in merchant iron of 15f. p.t. The trade 
journals do not call this a rise, but only a natural return to reason- 
able prices, There is a full demand for plates, and are ex- 
ceedingly firm. Nominally, girders at Paris are 120f., and bars 
130f., but large concessions are obtainable on good orders, Boiler 
plates are noted 190f. The machine and constructive iron shops 
are, as a rule, well employed ; the Nord Railway Company has 
given out an order for 6000 freight trucks. 

The Belgian iron market continues very firm, and as all the works 
are well supplied with orders for a long time, the less favourable 
news from America does not affect the trade. Luxemburg forge 
Pi is not to be bought for less than 43f. for the first quarter of 

888. One more furnace in the Charleroi basin has been put into 
blast. Plates have up 5f. per No., so that No. 2 stands now at 
140; No. 3, 160; No. 4 p.t. The State has just given out 
orders for 8000 t. of steel rails, 460 wagons, and several locomotives. 
e coal market is firm and brisk, but no rise in prices has yet 
taken place. 

News comes from St. Petersburg that a project is on foot, which 
meets with every financial and other support, to form share 
companies out of all the present large ironworks in Poland 
and similar ones in the interior of Russia, to which new blast 
furnaces are to be added, and then unite them all into one whole. 
The organisation is to be such that all materials which are requisite 
for the ing-out of the plans shall be supplied in the country 
itself, without having recourse to England, Germany, Austria, or 
France, as hitherto was the case when new works were established 
in Russia or Poland. The late augmentations of Customs duties 
has inspired this scheme, which Petersburg financial organs hold 
will pay good dividends, Nous verrons/ 


ot 








resent prices of castings are, 
; phosphor bronze, 1°7 ; and 








Tue Italian Government has chartered the cable 
steamers International and to proceed to Massowah 
for the of producing distilled water from sea-water and 
storing it for the use of the troops in that locality. The dis- 
tilling plant in both ships will be of the most improved and 
powerful description, and the installation has in both cases been 
entrusted to Messrs, John Ki ig the contractors for these 

i who fitted most of y- employed in the 
tee, Cape, Zulu, and itions, and 
whose system of cons ion enables them to carry out work 
of this idnd for large and sudden requirements, 
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AMERICAN NOTES. 


(From our own Correspondent.) 

a York, 09.000, 000, 
prerexports to date this year are 
BP sy inst 13,544,350 1b, same time last year, 
and 29,460,357 cop pper matte and ore this year, 
against 43 43,770, 086 for same time last year. Tin- 
te receipts to date this year are 2,600,000 
pte against 2,800,000 boxes same time last 
year. Copper is 10°40 to 10°60, Oilmen are 
making large purchases of tin-plate at the prices 
ing. 

oe i iron trade is quieter than usual. One 
reason was the recent failures, another the scare 
started in financial circles; the third is the fact 
that August was an active month, and many 
bought then who in former years bought in Sep- 
tember. The general volume of business is 14 per 
cent. in excess of last year to date, and 19 per 
cent. greater than for same time 1885. So far 
as railroad and commercial statistics show, the 
present lull in iron will be productive of good, 
in arresting an upward tendency in prices, 
Consumers now see that the producing capacity 
is fully equal to all probable requirements. 
Stocks of foreign material in consumers’ hands 
are large, but new orders will soon go abroad. 
Old steel and iron rails are 22 dols.; wire rods, 
4] dols.; slabs, 31 ‘50 dols. ; new steel rails, 36 dols. 
to 38 dols. ; bari iron, 2c. per lb. ; foreign Bessemer, 
20 dols. ; American, at furnace, 19°50 dols. The 
rolling mill capacity of the country is fully 
engaged, and the indications are that the extra- 

ordinary activity will continue all winter. 








NEW COMPANIES, 
Tue following companies have just been regis- 
tered 


Sanders, Son, and Payne, Limited. 

This is the conversion to a company of the 
business of Sanders, Son, and Payne, of Spark- 
brook, Birmingham, brassfounders, ironfounders, 
and hardware merchants. It was registered on 
the 8rd inst., with a capital of £10,000, in £5 
shares, with the following as first subscribers :— 


*J. C. Sanders, Sparkbrook, Birmingham, brass- 


founder, &c. . 1 
*Wm. Sanders, Sparkbrook, Birmingham, brass- 

founder, &c. 1 
*G. Payne, i BParkbrook, Birmingham, brass- 

JR Payne, Sparkbrock, Birmingha i 
*G. R. yne, par roo rma! m, ‘manager 1 
J.T. Johnson, | 17, St. Luke's-road, — 

ewe! 1 
a Payne, 36, Main- -street, Birmingham, “iron: 

monger 1 
A. T. Wright, Sparkbrook, Birmingham, ‘commer- 

cial traveller . 1 


The number of Sinn is vet ». : en ro 
three, nor more than seven; qualification, 20 
shares; the first are the subscribers denoted by 
an asterisk. The company in general meeting 
will determine remuneration. 





Swaledale Mining Association, Limited. 

On the 4th inst. this cme registered, 
with a capital of £1000, in £1s ares, to acquire 
and work mines, no particular locality being 
mentioned, The subscribers are :— 





aes 
+ H. King, M.R.C.8., 3, Thornhill-crescent, N.. 1 
Cc, E. 8. F lemming, Bath 1 
J. K. Lamb, 16, Great Winchester- atreet, ac- 
countant.. 1 
W. Green, 20, Hornsey- ‘rise-garden 1 
G. A. Hughes, 101, Bishopagnte-strest, share- 
broker . 1 
J. Jones, 12, Richmond- road, Uxbridge: road, 
uo ten’ 1 
*, Rees, RN. ee 28, Park- place, Greenwich 1 
"eae number of directors is not to be less than 
two nor more than five; the subscribers are to 
appoint the first, any shareholder being eligible ; 
remuneration, £3 3s, to the chairman, and £2 2s, 
to each director for every board meeting 
attended, 





Whitehall Electric Supply Company, Limited. 


This company was registered on the 5th inst., 
with a ca ital of £200,000 000, in £5 shares, to carry 
on in al the of an electric 





light and power company. The _ subscribers 
are; — 
= ior J, T. etait, 12, Cadogan-terrace, 8.W. 


ibley, Streatham 2 0 es 

5: eet ge J.P., 14, Tufnell ‘Park, N. hae 
J. W. Hobbs, Streatham le es i a 
L. B. Burns, Winchester House. 1. |. °. oe 
H. G, oem i Wal aivathehs an 
. . = r, J.P., W ‘ellesley House, Croydon .. 
E. H. Gordon ham-place, electrical 
ae ae ek Gp Gs tp. 66 ‘on Seen 


The number of directors is not to exceed 
seven; qualification, fifty ordinary shares; the 
subscribers are to nominate the first ; remunera- 
tion, £1000 per annum. 


se 





Inventions and Agency Company, Limited. 


This company was registered on the 4th inst., 
with a onpaal of £2000, in £1 shares, to act as 





agents for British, American, and foreign manu- ; 


facturers, inventors, and others, for the sale and _ 
disposal of goods, yee we and machinery of , 
every description. e subscribers are :— 


D. Murray, 57, Penn-road-villas, N... .. 

F. P, Doremus, 51, Van gee N.W. 

R. W. Wilson, 42, N. 

A. Legi, 31 aad Se kira 

W. Jameson, 60, dge-square, unt Park, 
surgeon dentis' 

W. Wood, 43, White-street, ‘Bethnal-gree oe 

J. W. W. Columbine, 2, Carlinle-street, Soho-aauar, 
manufacturer o« . 


Registered without pce entiation, 
Liverpool Block Works, Limited. 


This is the conversion to a company of the 
business of block makers and shi carried 


on by Rooke Brothers and Co., at 17, 
Pazzas, and 12 and 13, Nova Scotia, Liverpot 
and at J. Transit Shed, West Basin, Cardiff. It 


eS 


- 





was registered on the 7th inst., with a capital of 
£4000, in £1 shares, fully paid up. e sub- 

scribers are :— 
Shares. 


H. C. 8. Rooke, 17, Goree Pazzas, 5 ab pees 
manufacturer 
H. Retna Rooke, 17, Goree Pazzas, Liverpool, manu- 
irer . 
newer 17, Goree Pazzas, Liverpool, ‘mamufue- 


H, H. Rooke, 148, Grove-street, Liverpool ; 
Ww. McKenzie, 4, ’Butler-street, —e ‘lock 


maker 
wae Linaker, ‘S4, ‘Essex: street, Liverpool, ‘ship- 


R- 'E. Pearce, " Keat- square, Liverpool, ' lock 
maker .. 


Registered tens oeti eltiden 


tt 





British and Foreign Steamship Company, 
Limited. 


This company was registered on the 7th inst., 
with a pom of £200,000, in £100 shares, to 
acquire from Messrs. Rankin, Gilmour, and Co., 
of Liverpool, at cost price, the steamships Saint 
Oswald, Saint Fillaus, and Saint Regulus. The 
subscribers are :— — 

Shares. 


Robt. Rankin, 67, South John-street, Liverpool, 
merchant 
J. Rankin, 67, South Jobn-street, Liverpool, 
merchant .. oe 
W. Strang, 63, Fenchurch-street, merchant. 
in, Bryngwyn, Heref ford oe 
J. Gilmour, Kennoway, Fife 
JA. 2 40, Lee-terrace, Blackheath, clerk. 
J. oa Strang, 40, a Blackheath . 
cler'! es <a 


The a “of the company is ‘Seiehil 
in ” firm of Rankin, Gilmour, and Co., of Liver- 
poo), 


hh el el oe ed 





Queensland Shaft vy Company, 


imit 


On the 8th inst. this company was registered, 
with a capital of £10,000, in £1 shares, to carry 
on in Queensland and elsewhere the business of 
shaft-sinking by machinery, and other mechanical 
operations in connection with the opening or 
development of mines. Under an agreement of 
the Ist inst., provides for the purchase from John 
Beith, of Berwerdy, Pontypridd, Glamorgan, of 
two complete sets of air compressors, receivers, 
engines, boilers, tripods, stretcher bars, twelve 
sets of rock drills, the necessary tools, black- 
smiths’ fires, drilling machines and lathe, with a 
sufficient stock of steel and iron necessary for the 
full equipment of the above-named plant. The 
purchase consideration for the same, together 
with the right to use the patented system of 
shaft-sinking as adopted by the firm of Beith 
Brothers, is £3000 in cash and £3000 in — 

id shares, Mr. John Beith will proceed to 
Gesemiaea, and continue there as the company’s 
manager, at a salary of £500 per annum, and will 
also be entitled to 10 per cent. of the net profits 
in each year in which, the shareholders receive 
10 per cent. The subscribers are :— 


Shares, 
*T. Mills, % Gracechurch-street, miner... 1 
a . Jaco C.E., Redesdale - mansions, ‘ 
*J. Wallace, 81, ‘Gracechurch-street, merchant .. 1 
*J. McDonald, +8, peo ape ad miner .. 1 
H. Tozer, 28, York- street, W., solicito’ 1 
R. B. B. Clayton, 85, Edith-road, West Kensing- 
ton, agent .. 1 
C. C. Rawson, 64, Cromwell: “avenue, "Highga 1 


%. asia 88, a -street With, 
clerk .. 


The number of ‘ieee is not to — less than 
three, nor more than five; qualification, 100 shares; 
the first are the subscribers denoted by an asterisk ; 
remuneration, £500 for the first year, afterwards 
” _ shareholders in general meeting shall 

ecide, 





Wimborne Minster Waterworks Company, 
Limited. 

This company was registered on the 6th inst., 
with a capital of £8000, in £10 shares, to 
supply pure water to the neighbourhood of 
Wimborne Minster, Dorset. subscribers 
are :— 


8) 
woman R. H. Truell, C.B., pacmcred Wim- 





me 5 
C. E. Ellis, Wimborne, wine merchant .. 10 
G. F. Huntley, Wimborne, druggist 5 
G. 8. Tasker, Wimborne Te = 10 
- Wghesmith, F.R.C.S., Wimborne (. |. :. 5 

¥-S monds, Wimborne, 0 ee 

cock, Wimborne, builder, &c... .. .. .. 10 


petit without special articles. 








THE SEWAGE br OF WIES- 
BADEN 


THESE works, which were cnodelled upon those 
of Frankfort, and have been in operation since 
May, 1886, have, in consequence of the favourable 
results obtained by upward filtration at Essen, 
been so far modified as to take an intermediate 


place between the two systems. The sewage 
water is made to with a large portion of its 
impurities by being passed upwards and down- 


wards through chambers arranged in front of the 
tanks, It goes through a previous straining 
process to remove all floating substances, and is 
then mixed with the precipitants—milk of lime— 
na chamber where a thorough agitation is effected 
ro blowing i in air, The sewage then passes over a 
weir into a narrow chamber, at the bottom of 
which it is led through small openings in the 
division wall into a.second chamber, which it 
traverses in an upward direction, and then over a 
second screen-wall and down ‘through a third 
chamber into a fourth, through which it ascends 
into the depositing tanks, three in number. These 
are deepest at the front, and can be used together 
or separately. The construction of the tanks is 
shown in plan and section; each division is 30 
metres in length by 10 metres in width. The 
mean speed of the sewage flow through these tanks 
is from two to four millimetres per second. The 
total quantity of tage e dealt with on diem is 
estimated at 6500 ic metres, with a tank 
accommodation for five hours’ flow. 


1 Proc. Inst. Civ. Engineers, 








THE PATENT JOURNAL. 
Genteneel from tie: framees af Oe Cinniateniee Wf 


Application for Letters Patent. 
,o. ve nade ge 2 unicating p tp 
comm are 

printed in italics. 

40la. Steerinc Apparatus, R. M. Fryer, London.— 
11th January, 1887.--(Received 6th October, 1887. 
This application having been originally included in 
No, 401, a.p, 1887, takes, under Patents Rule 23, 
that date. 

40lz. Cootina StToke-HOLEs in Steamsuips, R. M. 
Fryer, London.—1llth pes salle hahic Hy vane 3 6th 
October, 1887. This appli been origin- 
ally included in No, 401, a.p. 1887, 7 taken, under 
Patents Rule 23, that date J 

401c. Beanmas for PROPELLER Suarts, R. M. Fryer.— 
lth January, 1887.—[Received 6th’ October, 1887. 
This application having been originally included in 
jy se A.D. 1887, takes, under Patents Rule 23, 


4th October, 1887. 
13,387. Grommets, J. G. Tongue.—({J. Boyle, United 
‘States, 


18,388. Gas-Makinc Apparatus, J. Atkinson, London. 
18,380. Sreeve or Curry Luyks, F, R. Baker, Birming- 


13,890, Set¥-FEEDING Rivettine Macuinz, T. Brining, 
ag ne Lastinc Boots and Ssoxgs, T. Brining, 
18,392. ORNAMENTING PeERAMBULATORS, W. H. Brassing- 
m, chester. 
18,393. Measurninc Macuives, H. L. Miiller and W. 
‘Adkins, Bi ham, 


13,394, UMBRELLAS, M. A. Dobbs, Kilkenny. 

13,395. VaLves for REcuLATING the FLow of Fvips, 
. Kilburn, Bishop Auckland. 

13,396. REVOLVING Woop Sxourtrers, A. Wells, Lon- 


on. 
a Cuxanina Burrer, &c., J. J. Bailey, King’s 
i 


le. 

13, _ Be ayy PAPER-CUTTING MacHINE, W. 
ndon, 

13,399. ARCHIMEDEAN Rattway, W. West, Leeds. 

as Sicut-Feep Lusricators, A. Thomson, Rother- 


mem. Ss Presses for Copyine, Prixtina, &c., J. Marsh, 
nd 


ues. “Puenaces for Matt Kins, C. C, Clausen, 
on. 
18,408, Horse-cuippinc Macaig, F. Rose, Bebing- 


mn. 

13,404. SLorrinc and SHapinc Macuive Toots, R. 
Younger, Newcastle-on-Tyne. 

13,405. ScotcH Carpets, T. Cuthbertson, Glasgow 

13, 406. Drawine Apparatus, H. Marle, Birmingham. 

13, 407, Drawine Apparatus, H. Marle, Birmingham. 

13,408, Diaries, C. H. Knight, London. 

18,409. PiumpBic Ox1pe, 8. C. Rowell and J. W. Newell, 


London. 
as Meranaae Boxes, E. A. Jahncke and H. W. 
erbs' 

13,411, Siete, H. H. Lake.—({L. F. Turner and A, L, 
Crax, ford, United States. 

13,412. Fan BLowers, A. H. Berry, London. 

13, "413. CONTROLLING RAILWAY Switcues, H. H. Lake. 
C. 8. Drake, United States.) 

13,414, Cane, C. Lange, London. 

13, 415. CarpBoarp Boxes, H. Henschel, London, 

18,416. H Horsesuogs, A. Fieldsend and J. Jackson, 


13, att Sioa Posts, F. B. Hart and G. Parkinson, 
ndaon. 

18,418. Cuarns, I. Barker, Birmingham. 

18. 419. Skates, A. Hunnable, London. 
3,420. ELecrropes for ELEcTRIC Batrerigs, E. L. 
ee er, London. 

13, 421. Compre Lirtinc Latcn and Bott, R. L, 
Burkitt and G. W. Green, London. 

13,422. Suprportine Suips’ Boats, G. Dawkins, London. 

13,423. INstruMeENT for the Cure of Sanp Cracks in 
the Hoors of Horsgs, &c., J. Arnold, London. 

18,424, PLayine the Piano, G. Paul Le Dan, London. 

13,425. Horse Cotzars, C. Block, Londoa. 

13,426. Braces, C. C. Gilmore, London. 

13,427. Penci, SHARPENERS, E. A. Gay, London. 

13,428. FEEpine O1 to Lamps, &c., D. Moore and F. 8. 

oore, London, 

13,429. REGuiatine the Suppty of Liqurp to CisTERNs, 
C. H. Jolliffe, London. 

13,430. Drop-HaMMeRS, A. J. Boult.—(F. M. Leavitt, 
United States.) 

13, oe § Furnaces, W. P. Thompson.(W. B. Wright 

nd B. T. Williams, United States.) 

13 432. Lusricators, J. G, Fisher, Manchester. 

18,433. Lasts, A. W. Wilson, London. 

13, 434. Frre-proor Curtains, R. Bradshaw, Man- 
chester. 

13,435. Hostery, H. Howe, London. 

13, 436. Gas ENGINES, H. Lea, London. 

18, "437. WEIGHTING with Meta the INTERNAL STOPPER, 
. P. Green, London. 

18,438. Domestic and Pocket Fitters, P. P. Kipping, 
London, 

13,439. Neckties, M. Christoph, London. 

13,440. ELecrric Batrerigzs, G. Zanni, London. 

13,441, Ort Lamps, J. G. Henrich, London. 

13,442, Casrns in Surps, W. H. Wilson and W. J. Pirrie, 


London. 
13, or. pewensen Enp, W. W. Horn.—{C, Voorhis and 
ld, United States. 
13,444. SEWER VentiLation, W. Webb, Twickenham. 
18,445. Dyeino TEXTILE MATERIALS, W.J.S. Grawitz, 


ndon. 

13,446. Boots and SHozs, A, W. Cooper, London. 

18,447, — «he game ge A. L. Lineff and E. H. 
yley, Loni 

13,448. Yer Macurines, H. E. Newton.—(Z. 

B. Stimpson, jun., United States.) 

13,449, Horse SxHoes, A. Debry, London. 

13,450. Gas for HeaTinc and ILLUMINATING, 8. R 
ickson, London. 


13,451, FLEexisLe or Sprinc Heets for Boots, G. E. 
Swan, United States. 

18,452. Deve.opine the Muscies of the Arm, W. M. 

Smith, London. 

5th October, 1887. 
ae. Branpine Soap, J. H. Barraclough, West 
le 

13,454, Firtrnes for INcANDESCENT ELEcTRIc Lamps, 
R. T. Turnbull, London. 

13,455. ComBINaTION STEEL and Carver Fork, H. G. 
Carr, Sheffield. 

13, Peddie AupIBLE Sicnatiinc for Ramways, H. J. 
P 

18,457. To rom SCRAP Iron, J. H. Smith and J. 
Talbot, Birmingham. 

13,458. Draw-BarR Hooks for Rattway CarriaceEs, F, 
C. Cowney, Yorkshire. 

13, rod CLEANING Grain, A. M. Robinson and J, Ward, 


erpoo! 

13,460. Sirtinc Grounp Grainy, A. M. Robinson and 
s , Liverpool. 

18, a Avtomatic PorTFoLIo FoLpine Frames, J. G. 

jury mun 

18 463 Coxe ‘Ovens for SECURING Byeg-propvucts, T. 
Nicholson, Beeston. 

18, Keighle Couptines for RAILway Wacons, J. A. Wood, 

ey. 

18,464. SeLF-cLosina Hyprant, J. Newey, Moseley, 
near Birmingham. 

13,465. Inonrne Macatnes, H. Fabian, London. 

—_ © wae for Burmyp Ro.uers, J, Farmer, 


467. Cement, W. Smith, Dublin. 
= 468. Steam Borter and other FURNACES, E. Meanock, 
an r, 


13, 





13,469. Repeatine Guy, J. Dowie, Cardiff. 
13,470. PowpER Purrs, &c., M. F. Thatcher, 


13,471. POLISHING, &c., Leatuer, E. H. Chapman, 

13,472, Cues 0 Doors, &c., J. Coppard, 
472, CLosinc or OPENING Rs, &c., J. 
London. f " ; 

_— Dovusiine or Twistinc Yarns, J. Farrar, 


13,474, ORNAMENTATION of METALLIC Movunts, &c., 
Heath Birmingham 

13,475, Fountains for Birp Caces, F, C. T. Voigt, 
Birmingham. 

13,476. Arm and other Rests, &c., G. Worrall, jun., 
Dundee, 

13,477. ese, E. Morton and J, W. Manley, 
Stalybri: 


13 a8. Roamans for the Spinpies of Spiyxina 
Frames, W. Bodden.—(J. H. McMullan, United 


13,479, ComBination of INGREDIENTS as EMBROCATION, 

t. S. Mayhew, London. 

13,480. ELECTRIC AUTOMATIC Fire-atarMs, H, A. C. 
Saunders and A. C. Brown, London. 

13,481. Currinc the Epcrs of Routs of Paper, J. J. 


mdon. 
13, 482. RaiLway Smoxrna CarriaGes, H. Ratcliffe, 
London. 


13,483, Kins for Inon Ore, &c., W. E. Carrington and 
5 Brocklehurst, London. 
484, DETACHABLE NoN-VIBRATING HANDLE Bars for 
wbx, T, F. Pearse, London, 
pea ANNULAR Grooves, A. Cheesbrough, 
nudon. 
13,486. Screw Botte Stopper, T. 8. James, London. 
13,487. Pumps for Ice-makinc Macuines, F, B. Hill, 
ion, 
13,488, VELociPEDEs, F. O. Seyd, London. 
13, 489. Seats of VeLocipepss, C. T. Austen, Lone. 
18,490. Curtinc Screws, W. Ross and J . Bilbie, 


don. 
13,491. fae Frames, W. Langham, London. 
13,492, oe mega Brinogs, Fire-Escares, &c.,J.Glover, 
anc 
13,493, Seman Lirezoats, J. M. Emerson, Liverpool. 
13, 494, MACKINTOSHEs, &., P. A. Hale, Liverpool. 
13, 495. Covers for Crosixa Howes in Vesseis, H. D. 
Nance, verpoo! 
13,496. Bepsteaps, &c., W. A. Jones, Liverpool. 
13,497. Swine Doors, H. Smi mith, London. 
13, poh. inc Tramway Raizs, J. C. W. Pauwels, 
mn 


18,499. Seas, W. E. Heath, London, 

13,500. CaemicaL Fiuip Ink Erasers, J. W. Tallmadge, 
New York. 

13,501. Door Name Prartes, C. H. Dirks, London. 

13,502. Vessets to Iuitate EarTHENWARE, &c., T. B. 
Gibson, London. 

13,503. Buckies for Braces, &c., T. Walker, London. 

13,504. Boots and Suogs, H. Dunkley, London. 

18,505. WasHinc PHoTocRaPHic Negatives, &c., J. H. 

es, London. 
13,506. CoLD-prawine Meta. Bars, &c., E. Sandkuhl, 


on. 

13,507. Cuurns, J. Llewellin, London. 

13,508. Fiusninc Cisterns, W. Ballantine and R. 
Blackie, Glasgow. 

13,509. TELRPHONIC Apparatus, C. Bell.—{Z, M. Erics- 
son, Sweden. 

13,510. MicropHonsgs, W. Genest, London, 

13,511. Gas-BuRNERS, J. Lewis, London. 

13,512, Transmitrinc Reciprocatory into Rotary 
Motion, O. Neuhiiuser, London. 

13, ae Se ORNAMENTAL Nalt, J. J. Robinson and E, Hanff, 


18,514. ‘Frur Hats, C. Vero, London. 

13,515, Pianos, F. "Hempel, London. 

18, 516. Desk Fiaps and Seats, W. “P. Wilmot and C. 
Jarrett, London. 

13,517. Garment, &., Hoox, H. H. Lake.—-{¢C. H. 
Thurston, United States.) 


6th October, 1887. 
13,518. ADJUSTABLE {CALENDAR Matcu-Box, &c., L. 





13,519. INSULATORS ‘for OVERHEAD TerecraPss, &c., 
R. C. Douglas, Bradford. 

13,520. CuLtivators, H. and E. G. Iander, Mere. 

13, 521. Gas-HOLDERS, W. Gadd and W. F. Mason, Man- 


chester. 

13,522. Propuction of Atuminium, C, A. Burghardt 
and . Twining, Manchester. 

13,523. Brps, G. and E. Woods, aw ae 

13, 524. FastTenine WinDows, W. Hearn, New 


len, 

13,525. Ovens, A. T. Woodward, Birmingham. 

13,526. Bearinos for AxLEs of RoLters of MacHines, 
A Hist, London. 

18,527. TWISTING, &c., Yarns, J. Robertshaw, W. and 
F. Shaw, Halifax. 

18,528, Traps for Drains, &c., J. M. Thrush, Ripley: 

13,529. Pumps, J. a4 Upper Saitley. 

13,530. Pipes, "&e., E. F. Bour, London. 

13, 531, AUTOMATIC WATER Gavag, W. Jagger, Sheffield. 

13, 582. Stanps for Teapots, W. H. Andrew, Sheffield. 

13,533. Preventine the oe See Lzavine the 


Laprer Ponst in Looms, J. W: and T. Catlow, 
London. 

13,534. Treatment of Biast Furnace Sxaa, T. C. 
Hu m, Stockton-on-Tees. 


a Rais VeneTIAN Burps, J. 8. Orton, Balsall 


13,536. Gass for Rotters in Macutyes, J, Willis and 
AT. Allen, Sheffield. 
— > BRICK-MAKING Macurivery, T. C. Fawcett, 


13,538. Crocks, E. Davies, Birmingham. 
18,590. Purirication of SEWER Gas, &e., J. Bates, 


13, 540. ARAFFIN Lamps, M. Morland, Liverpool. 

13, 541. Foo Sicnats for Rariways, J. Cope, warwrangg 

18, 542. Stoprerine Bort es, J. Taylor, Birmingha: 

13, 543, AERATING LIQUIDS, FA Cox, London. 

13, 544. CanBuRETTERS, P. Jensen.—(J. Leede and V. D. 
Stockbridge, United States.) 

—_— Pires, CicaR Hoxpers, &c., E. Trieloff, 


don, 
= 546. Dax inc Matt, &c., J. Black and R. Hamilton, 


13, 7 Restheine the Duration of Races, H. F. 
Marryat, London. 

13,548. Bockies for Dress Betts, T. B. Wilkins and 
R. ri mdon. 

13,549. Foor Paps, FP. 

13, 550. REARING-MOTHERS, T. C’ , London, 

13,551. Boots and SH0Es, Ty. Smith, ‘London. 

1 = FLEXIBLE Covup.ine for Suarts, C. F. Archer, 

mdon. 
18,553. Game, R. Firth, London. 
18,554. Cuiornes-Horse, 8S. M. and L. G. Chinnery, 


on. 

13,555. Enoines WorKED by Minerat Os, J. H. 
Knig! ndon. 

18,556. Curr Protector, T. Bickle, a 

13,557. Strarnine Tea, E. Coiffe, 

13,558, ELECTRICAL Conpuctors, ®, Everitt and P. R. 
‘Allen, London. 

13,559. Inpian Ciuss,.W. A. Woof, London. 

1 aoe ge a for CompressiNe Tron, J. Sutler, 

ndon. 

13,561. ELecrricrry Meters, H. W. Kolle, London. 

18,562. Brakes, R. Morris and J. Wood, London. 

13, 563. ADVERTISING, H. fem, Whitby. 

18,564. NvuT-Lock, Horn.—(R. T. Sylvester, 
Canada. 


13,565. ae Device for Wires of INSTRUMENTS, 
W. er, London. 
18,566. Cameras for PHorograpatne, &c., R. Bird, 


mdon. 
18, ¥ ELectricaL Frrinc Mecuanism, A. M, Clark.-- 
P. Oriolle, France.) 
18,568, Burron-HoLe Scissors, J, @. Tongue.—(F 
Blasberg, Leipzig.) 
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Tth Ovtober, 1887. 
a ~~ for Securnine Scarves, &c., H. Hartley, 
18,570. Steet Foroies, T. R. Weston, London. 
13,571. Measurine Liquips, E. Latham, Liverpool. 
7. Drytve Sma Coal, &c., J. A. Yeadon and R. 
‘iddleton, Leeds. 
; — Mecuanism for Oreninc Curtains, &c., J. 
son, on. 
13,574. Desrrovine Biack Beeties, &c., L. Ledain, 


13,575. Measures, J. Holmes, Keighley. 
13,576. Fasrenrves for Winpow Sasues, W. H.8 Aubin, 


13, 


— 
Otte 


wich, 
Decoratina Potrrery-wark, J. Emery and H, 
13.78 Mn and Prorr M. G. Richards, 
57 TLLING Lina Macutnss, G. 
1S 70. Moca Toys, J. Sample and J. G 
579, Mecuanicat Toys, J. je and J. Gran’ 
Newcastle-on- Sine 
13,580. Propetters for Sairs, &c., W. Welch, Ports- 
-mou 
= MusicaL Instruments, W. H. Brazil, Deans- 
gal 
13,582. Domestic Ort Lamps, W. Devoll, Erdington. 
13,583. Cap of Sarety Pixs, 8 ye 
yo Bossrn for Lack Macuryes, J. Jardine, Notting- 
0s, Dom ee Vatves for Foorsaiis, J. 
ae. CartRipogs for Biastixc, H. de Mosenthal, 
on. 
13,587. ProoramMes, &c., M. H. Schinstadt, Liver- 





13,588. Extrvcuisnive Frere in Taeatres, &c., L. A. 
Walker, Manchester. 
13,589. PortaBLeE Hanp Pumps, 8. B. Wilkins, Edin- 


18,590. Construction of Wurets, G. W. Moon, London. 

13,591. Biast Pirgs, H. Appleby, London. 

13,592. Game, B. Juraj, London. 

13,593. RENDERING ARTICLES WATER-REPELLENT, C. B. 

arner, London. 

13,594. Suprortine Pirates, &c., E. Leak, London. 

13,595. Surcicat Operatinc TaBes, W. Rose and K. 
H. Monk, London. 

13,596. Om Lamps, A. H. Griffiths and A. J. Johnson, 


on. 

13,597. Fut Casep, &c., Hames, J. Parkes and F. 
Gnosill, London. 

18,598. Coat Currise Macuine, R. 8. Moore, London. 

13,599. Topacco Pipes, R. R. Russell, Glasgow. 

13,600. D Lerrers, De F. Pennefather, 


on. 

13,601. Avromatic Cors-woRKED Macurnes. &c., J. H. 
ies and A. Thompson, London. 

13,602. SicNaLLine on Rattways, E. P. Delevante, 


on. 

13,603. Bearrnes for Waeets of Carts, 8. Copeland, 
London. 

13,604. AvTromaTic Macurnegs, H. A. Burt, London. 

38,605. Avromatic Dynamo-mMETRIC Macutne, J. Conte, 

1 37 D. 

3,606. Matcu-soxes, D, Oppenheimer, London. 
13,607. Curtive Loar Sucar, T. Webb, London. 
13,608. Crcies, W. G. Gibbins, London. 

13,608. Sewise Macuine AtracaMent, H. J. Haddan. 
0 Sneeanen SieeaGer Be G 
icaL Keys for Frrinc J. L. 
” UNS, Clark, 


13,611. Tawpem Tricycies, T. R. Marriott and F. 
London. 


18,612. SEWING Macuryes, F. N. Cookson, London. 
13,618. Piston and Piuncer Pumps, H. H. Lake.—(A. 
iedler, Germany.) 
13,614. Tor-caps for Boots and Sxoss, C. Laight and 
Birmingham. 


13,619. Riocinc WoouLes Fasrics, H. H. Lake.—(S. 
Scholfield, United States.) 


8th October, 1887 


13,616. Rorary Privrmsc Macurxes, J. M. Black, 
London. 

13,617. Cricker and Foorsatt Spike, W. R. Maud, 
Pontefract. 


‘on’ 
13,618. Szwine Macur A. Gass, Belfast. 
- Ny Manchester. 
13,620. ApveRTisine, G. Fisher, Newcastle-upon- 
13,621. Preciprratixe Grain, &c., W. Adair and W. J. 
Radford, Liv: 
13,622. Stamprnc, &c., Apparatus, &., E. Daguin, 
London. 
13,623. Sicut Fzep Lusricators, W. James and G. 
we, > 
13,624. Arrixinc Banps to Um &c., 8. Simon, 
_ BRELLAS, &c., 8. 8 
13,625. Macurye Come Circirs, J. Dunlop, J. Dunlop, 
and A. Smi ‘ord. 


Smith, Bradf 
13,626. Teacnine of Mosic, A. Adanison, G 


" wr. 

18,627. re Gas, Ammonia, &c., H. Kenyon, 

13,628. Ramtway Cuarrs, J. Chambers and J. Colby, 
Lowestoft. 


13,629. Hoipers for Writine Styes, M. Myers and E. 
Hunt, Birmingham 


13,630. AuToMaTic ExtincuisHER Lamp Burners, I. 
Werber, London. 

13,631. Set¥-actise Gurpes for Bicycues, J. T. Tilby, 

ion. 

13,632. Appliances for Rartway Burrerina, E. C. 
Thbotson, Sheffield. 

13,633. Mu es for Sprsninc, H. Ainsworth, London. 

13,634. SypHon Fiusnuxe Cistery, W. H. Day and G. 

er, West Cowes. 

13,635. Fastexinc for Rartway Cuatrs, J. Chambers 
and J. Colby, Lowestoft, 

— Cuttine the Harr of Horses, W. H. Burman, 


._—- TELEPHONIC Apparatus, H. F. Jackson and D. 

inclair, 4 

13,638. CatcH Ixpicator for Net Fisnixo, C. Colwell, 
Southdown. 

13,639. AUTOMATICALLY FrEepinc Horses, A. Samson, 

mdon. 

13,640. Looms, &c., T. Cotton and W. H. Thompson, 
Halifax. 

13,641. Votraic Batrerr T. and H. V. Coad, 
London. eet 


13,642. Straw Pressine Macurng, E. Scott, Lincoln, 

13,643. Lump Sucar, W. Hoskin, Halifax. 

13,644. AUTOMATIC GRAIN-WEIGHING ApPaRATvs, J. L. 
Penney, Manchester. 

13,645. Weavine, J. Edelston, Manchester. 

13,646. Drawine Tuses, W. Orr and P. 8, Brown, 


Glasgow. 
18,647. SEPARATING nee from Gas Mixturss, C. 
zg, 
13,648. Decomposine CuLoripes of Metaxs, C. Hein- 


Berlin. 
18,649, ConTROLLING the Discuarce of Water, C. L. 
Braithwaite, jun., and I. Braithwaithe, Liv 
= AntTiFriction Roapways, 8. J. Eslick, Liver- 


poo! 
13,651. Bepsreap Furniture, W. Ray, J. Miles, J. B. 
Brough, Liverpool. 
13,652. Hee Pcates, R. B , Mi J 
13,653. Stationary STeam Enoryes, J. A. and A. H. 
ay jun., canten. 
,654. HeicuT Measvrinc Apparatus, H. B. Bark- 
ham, Lon 7 


4 don. 
13,655. Or Lamps, H. A. Kent, London. 
13,656. Pirates, W. Rickwood, London. 
13,657. ANGLE Piates, W. Ambler and J. Hardcastle, 


on. 

13,658. Recorpinc Games, F. Baxter, 

13,659. Macazive Fire-arms, P. T. Godsal, London. 

13,660. CoLourinc Matters, 8, E. Gunyon.—(P. Tour- 

18,061. Cure Riers f Vv R. Moore and C 
,661. Curis Rests for Voir . W. 
Townley, London. _ ae " 

13,662. CoLLaPsiBLe Boxss, &c., W. F. Hunt, London. 


Ach a" 








13,663. CompensaTinec BaLance Wuee. for WarTcues, 


13,664. on Lamps, H. a London, 
13,665. Lamp-BURNERS, H. Gillette and W. H. O’Brien, 


on. 
yaw Arrixinc Lasers to Tins, &c., H. H. Wills, 
di 


ion. 

13,667, Rerriceratinc Apparatus, L. Perkins, London, 
13,668. Piston Pacxina, I. B. Harris, London. 

13,669. Rock Tunneiine, H. N. Penrice, London. 


13,670. Detivery Nozzves of Taps, &c., H. C, Ash, 
Lond 


jon. 
18,671. Supstirute for Gurra-percna, H. Siebert, 

London. 

10th October, 1887. 

13,672. Mrxerat Water Bortte, W. Fraser, London, 
13,673. Sarrts, J. H. Knight, Liverpool. 
13,674. Enporsine Stamps, H. C. Gover, London. 
18,675. Door CHECKS and Cuiosers, T. Potter, Man- 


13,676. Fiusaine Cisrerns, H. Harris, Ryde. 

13,677. Sarety Guarps for Enorves, G, E. Asbury, 
13,678. TURBINE Ventitator, F. Pelzer, London. 
13,679. PennoLtpeR and Btotrer, 8. H. Crocker, 


on. 
13,680. Roors, J. 
13,681, Prorectixe 
CLoaceED, 


, Leeds. 
Marine Propetter SHarts from 
mg and E. J. Caiger, 


London. 
18,682. Rotary Sirpes and Rartways, W. H. Duncan, 
Coalbrookdale. 


18,683. Corxixe Borties, J. Packham, Croydon. 
—. Securrnyre Newspapers, &c., J. Maguire, 


13,685. Axes, J. Grice, Birmingham. 
13,686. CuEeckine the SHutTries in Looms for Weav- 
ina, R. Boothroyd, G. Thornton, and J. Haigh, 


18,687. Macurves for Fexpixe Woot, &c., J. E. Shaw 
and J. Davidson, 2 
a for Burnine Bricks, &c., H. Gross, 


18,689. Feep Kwives of Compinc Macuines, J. W. 
Firth and M. Shackleton, Bradford. 

18,890. Counters for Mugs, D. Orme, Manchester. 

—. MecuanicaL Toy representing a Fry, J. B. 


binson, on. 
13,692. Extinction of Frres in Tueatres, &c., J. 
Miller, Liverpool. 
13,693. Propucine Ozone, G. Trier.—({C. R. Poulsen, 
Denmark.) 
13,694. SurcicaL Operatine TaBies, K. H. Monk and 


. Roskilly, on. 

13,695. Oprarmsinc Nirrires, &., C. Huggenberg, 
London. 

— PappLe Wee s for Prope iine Vesseis, C. 
‘a 4 on. 

13,697. Horizonrau Fearuerinc Pappte Wnrect, A. 
H. wn, ion. 

13,698. Pumps, E. 8. Baldwin.—(W. Angus, New 
Zealand.) 

13,699. CLeanstne Woot, I. Singer and M. W. Judell, 
London. 


13,700. WestincHouse Brake, G. Massey, London. 
13,701. Avromatic InpicaTor for Saips, W. Brewster 


and G. H. London. 
——. ConvVERTIBLE StanD, &c., F. 8. Weatherley, 


on. 

13,703. Micrometer Gavuocr, D. G. Brown and W. 
Lancaster, London. 

13,704. BrusH and Reservoir, &c., W. England, 
Londo: 


mn. 
13,705. Dower Prss, C. F. Stewart, Canada. 
13,706. Water VaLves, H. Walker and W. C. Riddick, 


London. 
— Maxkixc-up Reversiste Currs, M. Wilson, 


ion. 

13,708. Comprise Macuines, J. C. Mewburn.—(P. 
Lamourette and A, Morand, France.) 

—, MecnanicaL Wire Compensator, R, 8. Bozon, 


ion. 

13,710. Boox Hoxper, W. K. Graham.—({H. 0. Brown, 
New Zealand.) 

13,711. Governors for Steam Enorves, E. D. Skelton, 
London. 

13,712. Cigarettes, J. Needham, London. 

13,713. Raisnsc Wrxpow Sasues, M. Morgan and J. 
B. White, London. 

13,714. Pottuse Up Venetian Buinps, J. P. Robertson, 


on. 
13,715. Steam Enorves, W. H. Winnall and R. Price, 
London. 
13,716. Manuracrure of Hats, G. F. Redfern.—(D. 
Willems, yg 
13,717. Cicar, &c., TuBes, E. W. Stead, London. 
13,718. ADVERTISEMENT, &c., TaBLets, D. Harper, 
on. 
18,719. Macurves for CLeanine Lanp, &c., 8. J. Coole, 
London. 


,720. Errectinc ELecrricaL MEASUREMENTS, &c., A. 
de Khotinsky, London. 
London. 


13,721. Rope Daivine Gear, W. J. 
_—_., ee ~ ICAL aero Merger Cc. E. 
er, J. Macgregor, and P. on. 
13,723. Decoratinc Grass, C. ‘Amand-Durand and R. 
= i on. 

13,724. Exsecrina Liquip on Receipt of a Corn, J. M. 
oO" 'y, London. 

— Serrisc PsotocraPnic Emutsions, J. W. T. 


18,726. Ixrusions, C. Jones, London. 
13,727. Propuction of Yarn from Harr, J. J. Delmar, 


mdon. 
13,728. CatTmeters, J. Banks, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


367,807. Mixer's Toot ror Breakixe Down Coat, J. 
Hagg, Troutville, Pa,—Filed March 8th, 1887. 
i herein-described device for bi 
ined coal, which device con- 
sists of the staff or shaft of suitable length, the curved 
and tapered end section pivotted to one end of the 
staff, and the wedge section pivotted upon one side of 





WAY 
ZZ 





the staff near the other end, substantially as specified. 

(2) suc herein-described coal mining tool or device, 

composed of the staff provided + yy tre 
inclined shoulder a?, the curv. 

section having its concavity on the same side of 

staff as said , pivotted within the 

end of the staff, ta) 

with a chisel edge at’said point, 








and inclined to engage with the shoulder a?, substan- 
tially as specified. 
367,810. Cuecx Hook, J. B. Higgins, Boston, Mass.— 
Filed October 18th, 1886. 
Claim.—(1) In a check-rein holder, the ring a, in 
combination with the substantially vertical rod. or 
td, on the rear and entirely outside of 
sme pe mn gga for the set forth. (2) 
In a check-rein holder, the t ring b, having the 
split screw-threaded shank J! and the ring «, made 
adjustable within said split ring, in combination with 


(367, 810) 





the rod or post d, arranged at the rear of said a, 
as and for the Se set forth. (3) In a rein-holder, 
the ring « an e split ring 6, with its split screw- 
threaded shank 0!, —_ as described, in 
tion with the socket ¢, having flange 

threaded projection cll, and the post or rod d, with its 
perforated base d!, substantially as and for the pur- 
pose set forth. 


367,814. Wasn-pasry Stopper, F. R. Johnson, 
Brooklyn, N.¥.—Filed November 18th, 1886. 
hand , the 


Claim.—(1) In eet basins. 
combination of the float E, lever D! DD and stopper C, 
the stopper being loosely suspended upon the lever at 
the movable extremity of the short arm, and the long 
arm D! DD, having for its fulcrum —— contact upon 
the interior surface of the basin, in the manner set 
forth, whereby in use the stopper is gradually raised 
and lowered by the float lever, and whereby the whole 
device can be rotated in a horizontal circle within the 











basin and be freely detached therefrom, substantially 
as and for the described. (2) In stati 
hand wash 3, the combination of the float E, 
lever a tein benels eee posers Ry ww =o. = 
stopper oosely s' upon the lever a! 
snoeahhe extremity of its short arm, and the long 
arm DIDD, having for its fulerum simple contact 
upon the interior surface of the basin, substantially in 
the manner and for the purposes set forth. 


367,911. Cenrriruca, Pomp, B. J. Hawley, Man- 
cheater, Vt.—Filed March 23rd, 1887. 

Claim.—({1) In a centrifugal pump, the combination, 
with the casing, the removable cap-plate, and a re- 
movable annular lining, of side links, consisting of 
two plates of hard metal, one of which is placed loosely 
on each side of the annular lining, and all of said 
linings being held in place by the cap-plate of the 
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easing. (2) In a centrifugal pump having a recessed 
Sp plate, the combination, with the casing, the re- 
movable recessed cap-plate, and a removable annular 
concave-faced lining, of side linings, consisting of two 
plates of hard metal, one of which is placed loosely in 

casing on each side of the annular lining, 


of said linings being held in place by the cap-plate of 
| ae cating, 2 as described and for the purpose set 


367,919. CenrrirvcaL Pomp, J. P. Lambing, Jone, 

Cal.—Filed February 28th, 1887. 
Claim.—In a centrifugal pump, a hollow rotating 
a and a con- 


combination with a fixed recei casing enc 
the driver and having a continuous receiving aperture 
or slot in its side opposing the peripheral of the 


7 AIC 





driver. In a centrifugal pump, the rotating hollow 

driver A, having the central suction aperture a, the 
velled rim with the continuous peripheral discharge 

slot al, and radial partitions a? and a‘, vote rene 

and alternatin, long and short, whereby cham- 

bers are formed with tapering outlets, in combination 

with a fixed annalar receiving casing 

driver without touching it, and having on its 

surface a continuous see Baws b the 

of the driver, said receiving being of an inwardly- 


ee 
Sr 


ta or funnel shape, all arranged and operatin; 

substantially as herein described. ve 

367,954. Mituinc Macuive, 4, H. Brainard, Hyde 
Park, Mass.—Filed April 23rd, 1887. 

illing machine, the combination, with 

~~ telescopicarbor of a horizontal arbor journalled in the 


the table feeding screw provided with gearing through 
which it may be ietven ed intermediate — 
nected with the gears on said screw and horizontal 
arbor and adapted to transmit the motion of the 
arbor to the screw, substantially as 5 . Ina 
Py machine, the combination of telescopic arbor 
od, driven by connection of a bal or other uni- 
versal joint, arbor g, with and driven by said 
telescopic arbor, en screw p, secured on said 
arbor g, tangent wheel g, mounted on arbor s and 
driven by screw p, gear w, secured on and driven by 
arbor 8, gears 2x, arranged on opposite sides of gear w 
and driven thereby, screw T, arranged in the axis of 
ye x, threaded in the turntable, and shouldered in 
e worktable, and clutch z, interlocked to revolve 
with peg pad} eo E. be leper te on with 
gears z, pro a pping mi ‘ism b: 
which it may at will be interlocked with or liberated 
from either of said gears, substantially as specified. 








c 
The combination, with clutch : and lever 2, pivotted 
at one side thereof and pivotally connected therewith, 
and formed with opening 6, having inclined ends, as 
shown, of conical-ended pin 7, provided with an ele- 
vating spring and an automatic depressing device, 
bstantially as specified. The com tion of clutch 
z, lever 2, pin 7, with its elevating s ma, Aeepetahte 
block 9, and locking pin 12, provided with a depress- 
spring, all constructed and combined to operate 
substantially as specified. The combination, with 
turntable L, interlocked with and supporting work- 
table M and formed with a concentric pivotal hub, of 
bed K, formed with a concentric recess to receive said 
hub, and the arc-like open slots J, having a radius 
t or centre in common with but a radius greater 
= said hub, and locking bolts &, seated in said slots 
and threaded in the turntable, whereby the latter may 
be locked in position by said bolts arranged outside 
the periphery and on opposite sides of said pivotal 
hub, substantially as specified. 


368,019. Beam ConNecTION, S. F. Sims and W. B. 
pay San Francisco, Cal,—Filed August 26th, 


1886. 
lai 1) In a beam tion, the m 
Pym , B = te bolts g oe pos ee] 
1 1, and the diaphragins , all arran; 
po Betas substantially as described. (2) In a 
m, the stirrup A, secured to the — 
e 








hinatio: 





beam conn 
and supporting the tail or header beam, 


368, 


HIG} 






clamp B ng through the end of the said beam, 
fem Dication with the bolts G Cl, securing the ends 
of the stirrup to the girder, pains said 
girder and connected with the elamp, substantially as 
and for the purpose herein described. (3) In a beam 
connection, the combination of the up A, the 
clam) oe ses Cc >? oe pe —_ eq ae 
and —— : operating 
substantially as and for the wanes toon described. 
368,021. Late, C. Smith, Belleville, N.J.— Filed 
April Qst, 1887. 

Claim.—{1) In a lathe, the live head provided with 
the spindles FG, the former being on a higher eleva- 
tion the latter, substantially as set forth. (2) In 
a lathe, the live head provided with the spindles FG, 
one being on a higher plane than the other, combined 
with the tail stock having spindles corresponding in 








position with those in the live head, substantially as 

set forth. Ae In a lathe, the live head provided with 

spindles FG, one being on a higher plane than and to 

rear of er, and connected by which 

fap So iuavenee Shp pomeer and sedate Saspyet of 

the higher s dle, su tially as set forth, (4) In 
a lathe, the live head provided wg 

e rear 


one 
‘and the t bein, "4 ted by gearing, ~ 
other, an: wo connec au 
stantially as set forth, : 
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THE DRAINAGE OF FENS AND LOW LANDS 
BY STEAM POWER. 
By W. H. WHEzEtER, M. Inst. C.E. 
No. XIII, 


Bullew:jker Polder, Holland.-—-This machinery was put | In 1836 very 
~ in 1881, it is of a similar type to that erected by | water of the lake upon Amsterdam, and up to Leyden, | depth of 10ft. for 
essrs. 


J. and H. 
Gwynne elsewhere, 
and is capable of 
raising 60 tons a AO 
parven-8 The lift is Pete 
14ft.—4'67 metres ; f 
maximum  dis- 
charge, 2508 cubic 
feet per minute— 
1184 cm. per se- 
cond; ¢ con- 
sumed per horse- 
power per hour in 
water lifted, 5°22 Ib. 
—2°37 kilogs.; ratio 
of effective to indi- 
cated horse-power, 
58 per cent. The 
trials from which 
these results were 
obtained were made 
by Mr. Elink Sterk, 
a Dutch engineer, 
of the Haarlemer- 
meer drainage. This 
pump has very long 
suction and delivery 
pipes, doubtless re- 
ducing its efficiency 


A 











to a small extent. = 
Bijlmer Meer, Hol- PY < 
land. — The _ first (¢ ) 
compound  centri- 4 \ y, 
fugal pumping en- { Stier 


gine put down in \ 
Holland was sup- 
plied by Messrs. J. 
and H. Gwynne for 
this drainage in 
1883, When tested 
the pumps raised 70 
tons per minute 
14ft. high; the ratio 
of indicated to water 
horse - power was 
613; and the coal 
used, German, was 
4°67 lb—212 m.— 
per water horse- 
power per hour. 
German coal is in- 
ferior to good Eng- 
lish steam coal; but 
the consumption 
need not have been : 
so high as stated had the boilers been more perfectly 
proportioned to the requirements of the engines. Two 
are provided. One is rather too small to give steam 
enough, while both are quite too large. al 

Lake Haarlem.—This tract of land was originally 
a large fresh-water lake, which it was supposed had 
been caused by inundations in 1591 and 1647, previous 
to which time it had been an inhabited district with 
three villages. In shape it is an irregular oblong, the 


LAMY 


length from north to south being 14} miles,and the greatest 
width eight miles. The total gt ccitaiaad 56,609 acres 
of lowlands and meres, and formed the “boezem” or 
collecting basin for the surrounding lands, being a portion 
of the great drainage district of Rhynland. e surface 
lel by aot dees tree arines oe a ven 

na' e, through sluices emptying into 
the North Sea—one at Ratwig and the others inte the Y¥ at 


~ fs 7 


ITE OT 












Spaarndam and Halfweg. Schemes for the drainage of 
this lake date back two and a-half centuries. In 1643 
Jan Adriansz—surnamed Leeghwater—a millwright, 
published a detail plan for the drainage, which passed 
through thirteen editions, the latest appearing in 1838. 
severe storms occurred which drove the 
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Fig. 13—PUMPS, LAKE HAARLEM. 


submerging part of the city and inundating 100,000 acres | 
of polders. These disasters finally decided the Dutch 

States-General in decreeing the reclamation of the lake, | 
and in 1839 a vote, amounting to over three-quarters of a | 
million of money, for the purpose was It was | 
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the water from the adjoining polder. Parallel with the 
bank a canal was cut called the Ringvart. The dyke and 
canal were thirty-seven miles long ; the top of the dyke 
| was 7}ft. above A.P.—or 9°63ft. above ordinary high- 
| water in the North 


Sea—and the bottom of the canal 
| 193ft. below A.P. 


The canal was 140ft. wide, having a 
a width of 95ft., and navigable for 
vessels, A road was 
made between the 
canal and the dyke. 
Thecanal hadslopes 
of 2 to 1, and, with 
the cess, occupied 
an area of 654% 
acres. The dyke 
was made of peat, 
and occupied, with 
its slopes, 10134 
acres. A commis- 
sion was appointed 
to determine as to 
the most suitable 
machines for rais- 
ing the water from 
the lake, and for 
afterwards keeping 
it dry. The use of 
windmills driving 
scoop wheels or Ar- 
chimedean screw 
pumps was strongly 
advocated, whilethe 
advantage of steam 
was also pressed on 
the attention of the 
Commissioners. It 
was found after 
fully investigating 
all the proposals 
that the estimated 
cost of draining the 
lake by wind power 
would be over 
£300,000, and that 
the maintenance of 
the 114 windmills 
required would 
amount to over 
£6000a year. The 
cost of draining by 
steam power was 
estimated at 
£100,000, and the 
annual expenditure 
after the lake was 
dry at £4500. Some 
of the Commis- 
sioners came over 
to England to in- 
spect the steam 
pumps in the min- 
ing districts of Corn- 
wall and elsewhere, and as the result of their inspection 
recommended a design submitted to them by Messrs. 
Gibbs and Deane, which was finally adopted. The dimen- 
sions of thesteam enginesand pumps as set outin this design 
were larger than any that had previously been constructed, 
and the whole scheme was so novel, and differed so much 
from anything that had ever been ——_ before by 
the Dutch, that considerable anxiety was felt by the Com- 
mission in incurring so large an outlay. The agreement 
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with Messrs. Gibbs and Deane stipulated that they were 
to receive a premium of -3000 guilders whether the 
machinery succeeded or not. If successful, to have 9100 
guilders—making about £1000—in addition, and 200 for 
each million pounds in excess of the stipulated 


not, however, until nearly ten years afterwards that 75,000,000 lb. of water raised 1ft. high with 94 Ib. of best 
operations were actually commenced. The first work | Welsh coals. Observations on the rainfall of Holland, 
was to surround the lake with a dyke or bank to shut off | extending over a periol of ninety-eight years, had shown 
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that the greatest depth of rain in any one month was 
6°524in. more than the evaporation for the same period ; 
1°47in. were allowed for infiltration, giving 8in. to be 
lifted in one month. The level of the lowest land was 
14ft. below A.P., and the water in the drains, after the 
lake was reclaimed, was settled to be 15}ft. below A.P. 
The lift into the Ringvart would therefore be, when the 
pumping was completed, 15}ft. The lake at 13ft. deep 
contained 780,000,000 tons of water, which had to be lifted 
an average height of 16$ft. The total rainfall and in- 
filtration was estimated at 40,000,000 tons during the 
works and 60,000,000 tons afterwards. It was calcula‘ 
that to lift this quantity and afterwards to keep the 
polder dry, three engines of 350-horse power each would 
be required, and it was determined to erect these at the 
extremities of the lake. These engines were subsequently 
named the Leeghwater, at the south, near Kaag; the 
Lynden, at the north ; and the Cruquis, near the junction 
of the canal with the Spaarn. It was estimated that with 
no delay from accidents, that the lake could be laid dry 
in fourteen months, allowing 250 working days in a 
year. From a variety of causes, and the access of water 
from infiltration beyond what was anticipated, the time 
actually occupied was thirty-nine months, and the quan- 
tity raised 900,000,000 tons. The time the pumps were 
actually at work was nineteen and a-half months, frequent 
delays occurring from the valves becoming choked with 
silt and other causes. In the winter season the rainfall, 
with the absence of evaporation, gained upon the power 
of the engines. The general average lowering of the 
surface was at the rate of about 4in. per month, every 
inch in depth giving 4,000,000 tons. The dyke and canal 
were finally completed in 1848, and pumping began with 
the Leeghwater, and with the other engines in the spring 
of the following year. The lake was laid dry in 1852. 
The works for fitting the bed of the lake for cultivation 
consisted in‘’making main canals 80ft. wide along the 
centre from north to south and from east to west, termi- 
nating at their respective ends at the three pumping 
stations. Four smaller canals parallel with the others 
were made lengthways, and six across the lake. The sub- 
divisions contained fifty acres each. The length of the 
large canals was 18°63 miles; of the smaller, 93°15 miles. 
The total length of the canals and ditches was 750 miles. 
There was also made 122 miles of roads and sixty-five 
bridges. The total area of the polder to the encircling 
canal is 41,648 acres, of which 3011 acres, or about 6} per 
cent., are occupied by roads and main waterways. The 
estimated expenditure at the commencement of the 
operations was £687,500. The total amount actually 
expended is £781,500—at the rate of £16°57 per acre of 
available land, out of which the dyke and canal cost 
£161,527; the engines, boilers, and pumps, £71,216 ; and 
buildings for same, £50,615. Taking the power in water 
lifted at 1037 nominal horse-power, this is equal to 
£48°23; for buildings, £68°66; for machinery, together, 
£116°89 per horse-power. The net cost after sale of the 
lands, exclusive of interest and commission, was £86,042 ; 
for which 41,648 acres were added to the taxable resources 
of the country, and provision made for the maintenance of 
a large population, now amounting to over12,000. The first 
public sale of the land took place in 1853. The prices 
realised ranged from £25, the average over the whole 
polder being about £16 an acre. 

The average rainfal on the polder for the ten years 
ending 1872 was 31°267in. The time the pumps were 
working during the same period was 5584} hours, divided 
as follows :— 


Rainfall Hours 

inches. pumps working. 
First four months ... 7°472 i 
Second ss 10°503 3985 
Third “e 13292 2932 


The average annual consumption of coals was, during the 
same period, 2690 tons. The rainfall for the last ten years 
—1877-86—has averaged 32in., the maximum being 
39°13in. in 1877; and the minimum, 26°69in. in 1884. 
The average number of hours the pumps were working, 
during the same period, was 6823 hours; equal to ninety- 
four days of twenty-four hours for each station, the 
average quantity of water pumped being 96,091,600 tons. 
The water is kept at an average level of at least 3ft. below 
eaenes of the arable land, and about 2ft. for the grass 
and. 

The Leeghwater was the first machine erected; the 
three sets of machinery are almost similar in design 
and dimensions. The engines are beam engines of the 
Cornish type, single-acting, condensing, and working 
expansively, giving motion to a series of pumps, working 
at a single lift arranged concentrically round the engine. 
The water is delivered by the buckets of the pumps on to 
a spilling-floor A, Fig. 13, at either side of which are self- 
acting doors B, which open out to ashort channel leading to 
the main canal. These doors open as soon as the water on 
the floor rises above the level of that in the canal, and 
close as soon as the pumps cease. There are valves which, 
when opened, leave the spilling-floor dry, so that the 
buckets and other parts of the pumps can be drawn out 
and laid on the floor for repair. The general arrangement 
of these engines will be seen from the drawing, Fig. 13. 
The foundation for the machinery and buildings consists 
of 1400 piles driven to a depth of 40ft. into a stratum of 
hard sand. On these a platform was laid 21ft. below the 
surface of the lake, and upon this a brick well was built 
in which the pumps were fixed. The engine was placed 
in the centre, with the pumps C, eleven in number, ranging 
round three sides in the segment of a circle, the boilers 
being placed at the back. The engine is of peculiar con- 
struction, having two cylinders D, E, one within the other, 
united at the bottom and having a clear s of 1din. 
between them at the top under the cover, which is com- 
mon to both. The outer or annular cylinder E is 12ft. in 
diameter, and the inner D 7ft. The pistons are connected 
to the rocking-beams by one main piston-rod attached to 
the smaller piston 12in. in diameter, and four small rods 
attached to the annular piston, each 44in. in diameter and 
having a large crosshead with a circular body 9ft. Gin. in 


diameter, and formed to receive the ends of the balance- 
beams of the pumps. When the pistons are at the bottom 
of the cylinder steam is admitted ata pressure of from 
40 lb. to 45 lb. beneath the interior piston, which 
is then raised, carrying with it the annular piston, cross- 
head, and a weight of about 30 tons of iron, with which it 
is loaded, the total dead weight lifted being - about 
100 tons. Steam is cut off at ;4ths of the stroke, at the 
end of which an equilibrium valve is opened and the 
steam admitted to both sides of the piston, which is held 
in its place for a short interval by two hydraulic rams, 
one on each side of the cylinder, in order to enable the 
pump valves to adjust themselves; the equilibrium valve 
is then closed, the eduction valve opened, and the steam 
passes through the large cylinder to the condenser, the 

iston descending by gravity, drawing down the balance 

am of the pumps and lifting the water on to the upper 
floor of the well. The various valves for the admission of 
steam to the cylinder, the equilibrium valve, and to the 
condenser, and for the cataract are opened and closed by 
tappets on rods, which strike levers ae valves. 
The pumps at this.station are eleven in number, and each 
of them 63in. in diameter; at the two other stations 
there are only eight pumps, each 73in. in diameter. 
The pumps are attached to cast iron balance beams 
turning upon a centre in the wall of the engine-house, 
the other end of the beam being connected with the cross- 
head of the engine. Each pump rod is of wrought iron 
3in. in diameter and 16ft. long. The steam and pump 
pistons have a stroke of 10ft. The eleven pumps make 
ten strokes a minute, and raise each 6 tons per stroke— 
equal to 660 tons per minute. The weight of the working 
beam is 9°82 tons each; the cylinder, 24°2 tons; cross- 
heads, 18°8 tons; pump cylinders, 6°82 tons each ; and 
buckets, 3 tons. The first trial of the Leeghwater was 
made in September, 1845, and was in full working order 


oe 


in the following November. The engine was found at the 
trial to do a duty equal to raising 75 million pounds lft. 
high by the consumption of 941b. of good Welsh coal, 
and exerting a net effective force of 350-horse power 
with a lift of 13ft. There are five boilers each 30ft. long 
by 6ft. in diameter, with'a single flue 4ft. in diameter. 
The Cruquis has eight pumps 6ft. in diameter with LOft. 
stroke, lifts 8 tons per stroke, making ten strokes a minute, 
or a total for all the pumps of 640 tons per minute, the 
average lift being 15°58ft. The Lynden machinery is 
similar to the Cruquis—it works generally:during the 
winter, using only seven pumps, making séven ‘strokes a 
minute, delivery 7 tons each stroke, with an average lift 
of 15ft.; the steam pressure in the boiler being 40 lb., and 
cut-off in the cylinder at half the stroke. The coefficient 
of useful effect of these pumps is stated by “4 Cuppari to 
be higher than any other machines in Holland, The ratio 
of effective to calculated discharge for the Cruquis being 
89 per cent., and for the Leeghwater rather less ; this, 
however, does not show a better result than that attained 
by the best scoop wheels. The work of the engines and 
the amount of coal consumed is not as satisfactory. The 
ratio of horse-power in water lifted to that indicated of 


the Cruquis is ep THE’ = 60°60 per cent.. The con- 
sumption of coals for an average over a long period is 


6°82 lb. per W.H.P. per hour. At trials made by Mr. 
Elink Sterk, the engineer of the Haarlememmeer, it was 
found that with the engine making three strokes a minute 
the consumption of coal was 5°441b. per LLH.P., and 
7°80 lb. per W.H.P.; the ratio of efficiency of the ma- 
chine ing 698. With seven strokes a minute 4°94 lb. 
of al were used per I.H.P., and 6°741b. per W.H.P. 
: WALES, BBlis 0... 

The ratio of LHP. i902 being ‘734. 








HORSE AND FIELD ARTILLERY GUNS. 


NotwitustanpD1nG all the hostile criticism which has 
been levelled against the department of the director of 
artillery for the past seven or eight months, an impartial 
observer must at least admit that immense advantage has 
resulted from the deliberation and excessive carefulness 
which have been exhibited in the selection of the new 
patterns of field guns for our horse and field artillery. 
We have at last obtained—certainly for the present—what 
Colonel Hope is good enough to term “ finality,” in this 
respect. There is little doubt that the new breech-loading 
steel 12-pounder is far in advance of any of the horse 
artillery guns of other nations, and the 20-pounder, when 
supplied to the field batteries—the 12-pounder being 
relegated to the horse batteries alone, a position which it 
is ere long destined to occupy—will place us, so far as the 
artillery arm is concerned, in a better position than that 
of any other European army. 

This fact will be clearly understood by a reference to 
the accompanying tabular statement, No. 1, which shows 
in a glance the relative powers of the British, French, 
German, and Russian guns. It will be seen that our 
12-pounder has a higher initial velocity than any other 
weapon for field service—1710ft. per second ; and the 
20-pounder takes the second place, with 1650ft. But there 
is another point in regard to this velocity. With the 
foreign guns it rapidly decreases upon i pr 
3000 aah og which is about the limit of a reasonable range. 
But with the British guns there is a high remaining 


world. We purposely avoid any notice of the Russian 
20-pounder (or 24-pounder as it is sometimes called). The 
shrapnel shell, which is said to be 27 lb. in weight, would 
render it a most inordinate incumbrance in the limber- 
boxes of a battery. It is more fit fora siege than a field 
gun, and should, we think, be appropriated to that 
purpose. 
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The 12-pounder field gun is not only good in regard to 
velocity, low trajectory, and range, but its lateral deflec- 
tion is very small indeed. The correctness of firing 
obtained with it may be seen by a reference to the accom- 





TaBLE No. 1.—Field Guns of different Armies. 








Muzzle 





- . Utmost 
> x Weight. y velocity. Elevation. 
Nation. Gun. 1g! Charge pe oe i on range. evation 
(Calibre. Inches. cwt. Ibs. yards. 
British. 12-pr. 3°0 7 4°00 1710 7930 With 25° 
20-pr. 3°4 12 6°00 1650 6000 With 15 °30’ 
} | (not known) 
French. 12-pr. | 3°15 8°45 3°30 1608 7655 With 25° 
17-pr. 3°54 10°41 4°18 1493 7535 With 25° 
| | 
German, 12-pr. | 3°09 7°66 2°75 1525 } 6196 With 25° 
| 17-pr. 3°47 8°84 3°3 1457 6551 With 25° 
Russian. 12°125-pr. 3°425 7°09 3°16 1350 | 7 With 25° 16’ 
15-26-pr. 3°425 9°03 3°16 1450 | 7000 With 22° 5’ 
20-pr. 4°2 12°25 3°61 a — _ 
Shrapnel, 
27 Ib. 





velocity even at this distance, superior by 100 foot-seconds 
to that of any of their competitors. Again, the greatest 
extreme range of any of the foreign weapons is 7535 yards, 
with an elevation of 25 deg. We have, in order to meet 
this, worked out the extreme range of our own 12-pounder, 
which computes to 7930 yards, thus beating any of its 
opponents. But this is an absurd figure, as the gun would 


never be fired with such an elevation as 25 deg., nor would | 
any foreign gun. The extreme effectual limit of rangeis cer- 


tainly not more than 6000 yards, and this can be vbtained 
with our own 12-pounder by an elevation of 15 deg. 30 min., 
though the gun can be laid to 18} deg. Another 
matter must not be lost sight of. The performances of 
our own field guns are not reckoned from guess work, but 
are notified as the result of actual experiments made in 
practice at Shoeburyness and other places. But the 
figures quoted for the foreign guns are, we greatly fear, 
not in every case on so sound a foundation. That 
a 3°425in. Russian gun, with only a charge of 3°16lb. of 


powder, should have a range of 7000 yards at any elevation | 


at all is to usa statement which we accept with reservation. 
We are also inclined to doubt whether the range of the 
17-pounder French gun has been correctly given as 7535 
yards. The charge appears too small to warrant such 
a presumption. Under any circumstances there is little 
question that our military authorities have done wisely in 
not deciding too hastily upon the new weapons, and that 





they may be congratulated now upon ing the two 


most powerful field-guns employed in the armies of the | 


| panying figures, which show targets that would cover the 

area of 25 per cent. of shots fired by both the 12-pounder 

| B.L. and the 16-pounder muzzle-loading gun at various 

| ranges. The superiority of the former is remarkably 

| striking, particularly at 4000 yards, where the target of 
the 16-pounder spreads out into a space 12 or 13 yards 
high by 5 broad. 

The annexed drawings give the construction of both 
12-pounder and 20-pounder, Figs. 2 and3. Theyare slightly 
different, not only in dimensions, but in the arrangement of 

, the several parts. The 12-pounder only consists of an A 
tube with jacket, on which trunnions are forged, shrunk 
on, and locked to thetube by “locking shoulders.” A small 
foresight ring, marked C in the drawing, covers the 
ends of the wedges by which the locking process—-called 
a bayonet-joint —is effected. The “hood” is marked 
D. On it is formed the elevating eye. The 20-pounder 
has a regular hoop, which is marked C in the drawing 
of that gun. It makes a break in the outline of the chase 
of this weapon, thus altering its appearance, and at the 
same time strengthening the joint materially. 

The breech-closing action may be seen from the accom- 
panying rei 3 of the breech of the 12-pounder. It is 
very simple. e gun consists of a toughened steel tube, 
over which are shrunk five hoops, including that for the 
trunnions. A hood is attached by screws to the breech 
end for the purpose of protecting the breech fittings. The 
chamber is cylindrical, slightly coned at the entrance, and 
terminating in front with a curved slope. The breech is 
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12-POUNDER BREECH-LOADING FIELD GUN. 





closed by a screw having three portions ‘of the thread 
removed longitudinally, each one-sixth of the circum- 
ference. The interiur of the gun at the breech, being 
prepared in a similar manner, eluits of the screw, when 
the raised portions are placed opposite the smooth surfaces 
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| through the breech screw, put vertically through the breech. 


The system of obturation consists of a circular pad, with 
protecting discs fitting the mouth of the chamber, being 
laced between thetmushroom head and the breech screw. 
he pad is asbestos saturated with tallow, and being 
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12-POUNDER AND 20-POUNDER FIELD GUNS. 


in the gun, being pushed home and locked by the sixth of 
a turn. 

The screw has hinged to it a cam lever, by which it is 
locked and unlocked; the cam portion of this lever when 
the breech-screw is locked falls into a recess in the carrier- 
ring—described further on—and so prevents any move- 





BREECH OF 12-POUNDER GUN. 


ment of the breech-screw during firing. In depressing 
the cam lever after the breech-screw is unlocked, the 
cam, acting upon the surface of the carrier-ring, partially 
withdraws the breech-screw together with the obstructor 
—in fact, starts it. 

Encircling the rear eud of the breech-screw, and hinged 
to the hood, is the carrier-ring, which supports the 
screw when withdrawn from the breech of the gun. The 
carrier-ring is held to the gun during the withdrawal of 
the breech-screw by a clip pivotted within the left side 
of the ring, engaging with a recess in the hood. 

Passing through the breech screw is a solid spindle, 
having at its inner end a mushroom head, behind which 
are placed the obturating pad’and discs, and at the outer 
end a removable clip that secures it to the breech screw. 
This gun is not axially vented, as in the larger natures, 





slightly elastic, expands radially when compressed by 
the action of the powder gas, thus sealing the escape. 
Thin discs of steel are used to adjust the required thick- 
ness of the obturating pad. 

A drawing, Fig. 1, of the 12-pounder with its carriage 
completeisalso given. Itshows the position of the elevating 
screw and the breech arrangement very clearly. The 


| shell for this gun is of steel, and with comparatively thin 


walls, The shrapnel is of an entirely novel character, 
the base and not the head being removable, and the 
bursting charge is contained in the former. Thus, upon 
the action of the fuze, the 177 bullets which the shell 
contains are blown out backwards, and the “ cone of dis- 
persion” is thus rendered far more extensive than in the 
old form of shrapnel, whose head was lightly attached 
and blew forwards when the bursting charge took effect. 
The 20-pounder will have a shrapnel weighing fully 22 Ib., 
and will contain about 300 bullets. 

It is satisfactory to know that when our batteries of 
horse and field artillery are fully equipped with these 
two guns, that we shall be better armed than our neigh- 
bours; but we would vehemently urge upon the autho- 
rities the necessity for carrying this into effect at once. 
Guns cannot, of course, be constructed in a moment, but 
now that we have actually decided upon so effective a 
weapon, every effort should be made that is possible to 
hasten the supply, and questions of finance should be set 
aside until the whole of our artillery is armed with it. 
We commend this opinion to the consideration of the 
War-office. 








THE SEWERAGE OF HENLEY-ON-THAMES. 


THESE works were formally opened on the 13th inst. by the 
mayor, in the presence of a large company of eminent engineers. 
Henley-on-Thames is the first instance of a town in which the 
Shone system has been adupted in its entirety, and not grafted 
on any existent system of gravitation sewerage, as was the case at 





Eastbourne, for instance. The result is therefore interesting in 
a very high degree, as we shall here be enabled to see tested for 
the first time the efficacy of the Shone system pure and un- 
adulterated, and to see how far the promises of Mr. Shone will 
be realised, or to what extent the gloomy forebodings of his 
opponents are justified. Most of our readers are probably 
familiar with the Shone system, which has been fully described 
in previous numbers of THe Encivger. At Henley the 
sewage of a population of 5000 has to be dealt with, 
and there is further the difficulty that none of this is 
permitted to be discharged into the Thames. Indeed, Mr. C. 
Simmons, a former Mayor of Henley, in making a speech on the 
occasion of the opening, stated that to the query put him by 
some economically-minded individual, ‘Why don’t you drain 
into the Thames?”’ he had replied,“ We have drained into the 
Thames as long as we could, but they won’t allow as to do soany 
longer.” Although this is, perhaps, not strictly accurate, it is 
roughly a fair statement of the case. Until the introduction of 
the present system, Henley was a cesspool town, and naturally 
enough the contents of the cesspools found their way to the 
river by gravitation and percolation. Another difficulty was 
that several residents, fearing lest the outfall works should 
become a nuisance and drive visitors away in the summer, 
insisted that the sewage should be carried a considerable dis- 
tance from the town, and some land was found at a considerably 
higher level than the town itself, and about a mile and a-half 
distant from it, in Lambridge Wood. Here four acres of land 
have been purchased, cleared of timber, and a layer of about 3ft. 
of chalk excavated. It is on this piece of land that the settling 
tanks, the engine and boiler house, and the air-compressing 
machinery are situated. Notwithstanding the additional expense 
incurred by the acquisition of this land, the laying of a mile and 
a-half of pipe, and the erection of intermediate ejectors, the 
cost of the works, including the legal and preliminary professional 
charges, purchase and preparation of land, and all the various 
charges on the town sewerage, does not amount to more than 
£18,000. This is more noteworthy as a rival scheme on the 
gravitation principle had been submitted previously, the estimated 
cost of which had been put down as £30,000. The adoption of 
the present system is due in a large measure to the perseverance 
of the Mayor, Mr. Frederick Bull, who is himself a sanitary 
engineer 

The Shone system in its purity is a separate system, and 
it was as such that its merits were particularly recognised by 
the Corporation of Henley. Such drains as existed previously 
at Henley are disconnected, and only used for the stream water, 
which is allowed to discharge into the Thames. The sewage, 
however, is drained from the houses in pipes 7in. in diameter, 
having gradients in no case less than 1 in 200. The junctions 
are all 5in. in diameter. There are four town ejector stations, 
which deal with the town sewage in as many sections, and are 
each furnished with two 150 gallon ejectors, the second ejector 
in each being insisted on by the sanitary authorities to provide 
against accidents. From each of these four ejector stations an 
iron sewage main, varying in size from 5in. to 8in. in diameter, 
conveys the ejected sewage toa fifth or intermediate ejector 
station, which is situated about a mile from the outfall. From 
this fifth station, which contains three ejectors, an 8in. iron main 
conveys the sewage to the outfall tanks. The rise from the 
town ejectors to the intermediate station is 78ft., and from the 
latter point to the tanks 52ft., giving a total lift of 180ft, 
which, however, including friction, is equal to 180ft. The ele- 
vated situation of the outfall, and also of the intermediate 
station, will enable the Corporation to supply sewage to a large 
area of arable land, and of course whatever sewage is delivered 
on to the land from the intermediate station will reduce the 
working lift for that portion. Two settling tanks are provided 
at the outfall, into which the sewage is delivered alternately. 
The effluent from there is conveyed for purification and irriga- 
tion by carriers on to the adjacent prepared grounds. These 
settling tanks are each 100ft. long by 10ft. wide and 8ft. deep ; 
they are divided into three compartments. When the sewage 
rises to a given level, it passes over a ridge and under another 
ridge into the next, and so on. In each compartment the 
solid matters settle, and are periodically removed, the strained 
effluent passing finally away over a third ridge in an even, 
almost imperceptible flow to the carriers. These tanks are of 
course of a very simple and elementary type, the arrangements 
for filtration, &c., being very primitive ; but the object is not 
so much a perfect filtration as economy in construction. It is 
estimated that the eftluent, after percolating through the pre- 
pared land, will have become thoroughly purified, and be then 
in a fit state for discharging into the river. 


The compressing station is established on the site of the out- 
fall works, and contains two air compressors for alternate work- 
ing, built from a design of Messrs. Shone and Ault : each engine 
is 35 indicated horse-power, aud has two single-acting cylinders 
14in. diameter and 2lin. stroke, fixed vertically ; one high- 
pressure steam cylinder llin. diameter, and a low-pressure 
cylinder 19in. diameter, both of 18in. stroke, fixed horizontally. 
All the cylinders are connected to the same crank-shaft, the 
exhaust steam is condensed, the air pump being worked with a 
chain from the crank-shaft. Steam is supplied from two Lanca- 
shire boilers at 60]b. pressure, the cut-off in high and low 
pressure cylinders varying from 0°3 to 0°6 of the stroke, The 
air is compressed to 35 lb., and is led through a 4in. pipe to the 
four town stations. These compressors did not strike us as 
particularly efficient or economical. A good deal of air seemed 
to run to waste, and there appeared to be much too much un- 
necessary friction and noise. We were informed by the makers 
of these engines that they have profited by their experience, and 
that in all future applications of the Shone system a more modern 
type of engine will be adopted. As it is, the supply of com 
pressed air from these engines is sufficient to raise 180 gallons 
per minute the whole lift of 180ft.. The consumption of 
coal is said to be 2°8 lb. per horse-power per hour, but the 
grate area under the boiler is much too large for the small 
quantity of fuel required, the stoking indifferent. 

The plant and machiuery have at present to deal with 150,000 
gallons of sewage per day, and to do this the ejectors are only 
worked for twelve hours per day. The contractors for the variou 
portions are Mr. Kidley, Mr. Hughes, and Mr. Pratchett. Al- 
ready the sewage is finding favour as a manure with the farmers. 
During the construction of the walls the intermediate station 
was flooded and a large volume of sewage overflowed into an 
adjacent oat-field, with the result that, whereas the oats in the 
immediate vicinity gave a very poor crop, those that were flooded 
by the sewage were remarkably fine and most satisfactory, so 
much so that the circumstance has attracted the attention of 
the farmers in the district, with the expected result that the 
sewage will find numerous customers. 

So far as we were able to judge from a brief survey of the 
system, it is highly satisfactory, simple, and economical ; whether 
it will realise its present promise time alone will show. In the 
meantime the Henley drainage system nfust be regarded as a 
most interesting and memorable experiment, 





THE-ENGINEER 





Ocr. 21, 1887. 








THE VICTORIA CREAM 


ais Mile a. oe 


SWEET MILK 


SEPARATOR. 























Fig. 2 SS 
Skim MLK OUTLE’ 7 : 
- \ 
A 
S - 
N 
cAM 
ourwer 
- s 
y 
oil GuP 
: 
Cosum MILK OUTLET : 
BMLN MAGRINE STOPS [/ == 
—— 
waste on 














\ 


ORUM REMOVED FOR CLEANING 


















RR 
cse 


NOVELTIES AND TRIALS AT THE DAIRY SHOW. 





THE display of implements and machines at the Dairy Show, 
which closed last week, included a few novelties. The most 
important of these were the new cream separators, two of 
which competed for the medals offered by the British Dairy 
Farmers’ Association. The Victoria separator, which we illus- 
trate—Figs. 1 and 2—is manufactured by Messrs. Watson, 
Laidlaw, and Co., of Glasgow, and was exhibited by Messrs, 
Freeth and Pocock, of London. The manufacturers have been | 
charged with imitation of the older separators, such as the 
Laval and the Danish ; but they point to the fact that long | 
before cream separators were introduced, they made centrifugal | 
machines of a like character for use in sugar, chemical, textile, 
and other industries. Their machine is for steam or horse- , 
power, and is worked by intermediate motion, as the original | 
Laval machine was and is ; but they announce that they are | 
about to introduce also machines on the turbine and hand-power | 
principles, as has been done by the Laval Company. The | 
Victoria separator is made in four sizes, to deal with 45, 70, 100, | 
and 150 gallons of milk per hour respectively. It was the 
smallest size which was exhibited at the Dairy Show, and it is 


Fig. | 





quite large enough for all but exceptionally large dairies or 

factories. It differs in a few points from the older machines of 
its kind. The separating drum is conical, instead of being 
cylindrical, and is bottomless, and therefore self-emptying when 
the machine stops. Whether there is any advantage beyond 
increase in strength in the conical shape of the drum or not 
remains to be proved ; but the self-emptying arrangement is a 
decided improvement, as some of the older machines require to 
be emptied by a syphon, a very tedious arrangement, and one 
involving a considerable loss of time, it being desirable that the 
drum should start empty. The separator is self-skimming, in 
the sense that it does not depend upon either pipes or valves, 
and it is supplied with an automatic feed lator, not shown 
in the illustration, by means of which the density of the cream 
may be varied while the machine is in motion. The drum is 
made of forged steel, to give it strength to sustain the strain of 
over 6000 revolutions per minute, and it is believed to be strong 
enough for much greater speed, though that is not necessary. 
One great advantage of the machine is its compactness. Another 
is the self-oiling arrangement fitted to the bearings of the 
countershaft. At the bottom of every bearing on the machine 
there is a chamber holding oil, and in the middle of it a plug of 
felt enclosed iu iron, through which the oil is gradually drawn 
by capillary attraction. The sectional drawing—Fig. 2—shows 





' for cleaning without disturbing the spindle. 





the course of the milk by means of arrows. The whole milk enters 
the small inner cone while the machine is in motion, and passes 
through channels in the bottom into the inverted cone, which is 
the separating drum. It then rises from the bottom to the top, 
being separated as it does so by centrifugal force, the skim milk 
finding its way through an aperture and the cream through 
another into the collecting vessels. The drum can be taken off 
When tested in 
the trial the separator was run at the rate of 6300 revolutions 
per minute, the milk being at a temperature of 85 deg. Its 


capacity came out at forty-eight gallons per hour, or three 
Fig. 3 





gallons in excess of the capacity claimed for it by the exhibiters. 
The judges awarded it a third-prize bronze medal, giving two 
equal first-prize silver medals to the Laval turbine separator, 
described and illustrated in THE Enoinzer of April 22nd, and 
toan improved machine with intermediate motion. The awards 


are presumably based chiefly upon the relative completeness 
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with which the fat was taken out of the milk. In the trial the 
turbine machine separated at the rate of 72°7 gallons of milk 
per hour, as compared with its nominal capacity of ninety gal- 
lons, working with a 3-horse power boiler at a pressure of 55 lb. 
The other Laval machine separated at the rate of eighty gallons 
per hour, its nominal capacity being 120 gallons. It was worked 
with an 8-horse power engine; at a pressure of 601b. The 
speed of both Laval machines was 6500 revolutions per minute. 


| These three were the only power machines which went through 





the trial, the old Lefeldt separator, and an unknown one named 
the Nakskov, hot beizig tested. 

For the trial of hand-power separators there were three 
entries, one being the vertical Laval machine, entered by the 
Dairy Supply Company, of London, and the two others new 
machines invented and exhibited by Mr. W. Bergh, of London, 
only one of which was tested, The Laval separator was de- 
scribed and illustrated in our issue of April 22nd, and its per- 
formance at Newcastle, where it was awarded the Royal Agri- 
cultural Society’s prize of £25, was chronicled in THe EncinzEr 
of July 22nd. It has obtained several other prizes in this 
and other countries, including the gold medal of the Bath and 
West of England Society. Mr. Bergh’s machine scarcely comes 
within the definition of a hand-power separator, as it was 
worked by a treadle. It is the first one le by the inventor, 
ur fad just finished in time for the trial. An unneces- 
sarily quantity of metal appears to have been used by the 
maker in his anxiety to have it strong enough for i oot 
the labour of working it was obviously too severe to give it any 
chance in the competition. Mr. Bergh’s other separator, to be 
worked by a crank, was shown in an unfinished condition. The 
first prize silver medal was awarded to the Laval machine, no 
second prize being given. Another novelty, not entered for 
competition, was the Laval “ Baby” separator, exhibited sy 
the Dairy Supply Company, and used in the Working Dairy. 
This little machine resembles the vertical hand-power separator 
already referred to in all respects but size and *ts adaptability 
to being fixed on a strong table or stand. ‘yas been very 
successful at Continental exhibitions dv “he last two 
months, It deals with twelve gallons of milk per hour, and can 
be worked by a lad or strong girl. Its price and capacity 
render it suitable for small dairies, It was awarded the Lord 
Mayor’s champion cup as the best exhibit showing novelty and 
merit, 

A new centrifugal" cream and butter tester, the Victoria 
Fig. 3, manufactured by Messrs. Watson, Laidlaw, and Co., 
and exhibited by Messrs. Freeth and Pocock, was awarded a 
silver medal, The working of the machine may be described as 
follows, by the aid of the accompanying drawing Fig. 4, 
of the revolving spindle, test tubes, and cases:—A sample 
of milk is put into the glass test-bottle G up to the zero 
mark of the graduated scale shown on the neck of the bottle. 
The bottle is then placed inside the brass case F. This case has 
a pair of trunnions at the top, by which it is hung on to hooks 
in the cover A, being passed through one of the holes C. It then 
hangs in the position shown at D, The spindle is now set in 
motion by turning the hand-wheel, when the case and enclosed 
bottle immediately fly up into the horizontal position shown by 
the dotted lines. Whilst in this state the heavier portions of 
the milk are separated from the cream, the former being driven 
to the end or bottom of the bottle, leaving the cream in the 
narrow neck. Turning the handle at full speed, a few seconds 
suffices to separate all the cream from the milk. Upon stopping 
the machine, the case falls again into the vertical position ; and 
when the test-bottle is taken out the percentage of cream may 
be read off on the graduated scale. Four samples can be tested 
at once. The milk may be tested either cold or warm, the best 
temperature being from 60 to 70 degrees Fah. It may be tested 
either whole or diluted with water, proper allowance being made 
when reading the scale for the water added. The scale is 
graduated for all milk. Butter, after being melted, may be 
tested for water and salt, or impurities, in the same manner. 

In the trial of churns no novelty was entered. Mr. Hathaway, 
of Chippenham, was first in the class for hand-power machines 
with his end-over-end churn, Messrs. Waide and Sons, of Leeds, 
being second with a churn working on the same system. For 
steam or horse-power churns, Messrs. Llewellin and Son, of 
Haverfordwest, were first, and Mr. Hathaway was second. 
Messrs. Llewellin also secured silver and bronze medals, and 
Messrs. Freeth and Pocock a silver medal in the trial of butter- 
workers, the latter for the Norwegian, a hand-power machine 
new to this country. 








CaBLE v. Horse Tramways.—The Philadelphia Press prints 
elaborate estimates of the comparative economy of cable and horse 
tramways, tending to show a very considerable excess of profits for 
the cable. The great advantage of the cable system lies in the ease 
of adjustment of carrying capacity to traffic demands, says the 
Press, and to prove its position, the following tables are given :— 


Cost of the Two Systems. 





Comparison of cost of 
doubling the carrying 


Comparison of cost and 
earnings of a horse and a 























cable ruad 3 miles long. | capacity of same road. 
Horse. Cable. Horse, | Cable. 
Passengers required, 
to pay daily operat- 
ing expenses .. ' 7144 8754 14,241 5550 
Time to pay daily) 
operating expenses; 13}h. wh, 7m, 12}h. 54h. 
Cars to pay daily 
operating expenses 825 M1 648 253 
Yearly operating ex- dols. dols, dols. dols. 
penses per mile ..  21,730°70 11,418 00 43,149°33 16,880°66 
Total operating ex- 
pemses .. ., .. 130,384°00 68,508°00 —-258,896°00 | 101,284°00 
Yearly net earnings! | 
permile .. .. ..' %,177°12 17,48°95 14,500 23 40,037°75 
Total yearly net earn-| 
ings .. .. «. | 43,062°70  104,987°50 87,001°40 | 245,608°50 
Total cost, equipment 
and took bed por 
mile .. .. .. ..| 15,883°38  54,033°33 25,466°66 | 57,283°33 
Ratio of net earnings ge 
tototalcost .. .. 40°8p.c 82°4 p. c. 56°) p. c. 715 p.c. 
Profits of the Cable. 
No, 1. No, 2 
Horse. Cable. Horse. | Table 
8; rhour.. .. 4 6 4h 6 
pe hours.. .. as 18 18 18 
Number of cars.. .. 82 12 64 64 
Single cars daily 432 216 864 432 
mgers per trip...) 22 | 44 22 44 
Passengers carried | 
daily.. .. .. .| 9504 | 9504 19,008 19,008 
dols. dols, dols. dols. 
Gross earnings daily _ 475°20 475°20 950°40 950°40 
. expenses daily...) 857°22 | 187°70 712°40 277°50 
Net earnings daily... 117°98 287°50 238°36 672 90 
. to gross 
em + «| To2p.c. | BS p.c || “75 p.c. 29°2 p. c. 








The above tables speak for themselves, and are said to be sub- 
mitted by an expert in the subject and as gathered from personal 
experience and official sources. The “traction bosses” of Phila- 
delphia, however, seem. to think vrergpwer’ judging from their 
viguro igorous, efforts, to maintain present traffic rates in that city, 
whereby, a8 one of thé city papers* puts in, the passenger may 
continue to pay 6 cents for a 5 cent ride on a 4 cent car 
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RAILWAY MATTERS, 


A con¥ERENCE of the railway authorities will assemble 
in Calcutta in the cold season to discuss matters regarding the 
railway administration, 


Ir is said that the continuation of the Bilaspur- 
Etawah Railway from Umaria is to be proceeded with imme- 
diately. The contractors have received an intimation that the 
line must be carried to Bilaspur by 1889, 


EXPERIMENTS made on Belgian State Railways show 
that, although the use of the water jet instead of sand does not 
increase the adhesion quite as much as sand, it has many advan- 

On thirty-five lucomotives the cost per year was only one- 
eighth of that of sand, it does not interpose, as sand does, a 
resistance to movement cf the train, and thus it is in effect as 
good as sand, and does not increase the wear of tires and rails, 


Exectric apparatus for increasing the adhesion of 
locomotive driving wheels on rails was tried on the Central Rail- 
road of New Jersey nearly thirty years ago. e American 
Railroad and Engineering Journal says a battery was carried on 
the running , and, as far as is known, the wheels were pro- 
vided with coils and made into electro-magnets, It is believed to 
have been the work of a French inventor named Quetil, but was 
not successful, or not thought worth the cost. 


Tux Tounghoo-Mandalay Railway is being pushed on 
with great rapidity. Much ye ree is felt at the news that 
the Government of India has declined to apqoors the = Moo 
Valley Railway, on the ground that the scheme would prema- 
ture until means of internal communication had been provided. 
Upper Burmah can never be thoroughly pacified unless the Moo 
vitey line be constructed, and some of the richest districts in 
Upper Burmah must without it remain undeveloped, 


Tue Eads Tehuantepec Ship Railway Company is still, 
it appears, asserting itself. It is stated that the company is about 
to take out a charter under the laws of the State of New York in 
order to carry the project into operation under a law of that State, 
and as soon as this has been done, and the final financial arrange- 
ments made, work will begin. Captain Eads’s maximum time for 
completing the work was four years, but he stated frequently that 
it could be done in three years, All the plans, the profiles, and 
the designs for the machinery were completed in the lifetime of 
Captain Eads, 


Speakine of the Bengal-Assam Railway, the Indian 
Engineer says the detailed plans and sections confirm the prelimi- 
nary investigations of Mr. Buyers, the engineer-in-chief, in the 
most satisfactory manner, and, in the opinion of Mr. Molesworth, 
prove that a practical locomotive line may be constructed at a 
reasonable cost through the North Cachar Hills into the valley of 
the Reahenntestee, and that it is quite feasible to develope the rich 
districts of Upper Assam by railway communication, which will 
enable goods to be shipped at the port of Chittagong without 
break of continuity. e North Cachar Hills were formerly sup- 
posed to offer an impenetrable barrier to the construction of a rail- 
way, and earlier proposals for opening up the valley of the Brahma- 
putra were founded upon an extension of the Dacca Railway from 

ymensingh to Dhubri, skirting the western face of the Garo 
Hills, but this project has now given place to the more comprehen- 
sive scheme, which serves a much greater area. The Government 
recognises the commercial importance of the line, but refuses to 
guarantee it. 


A TRAIN on the New Jersey Central Railroad recently 
had a narrow escape from wrecking the draw on the Newark Bay 
bridge, and, possibly, much more serious consequences. The 
American News says a coal train was moving slowly over the bridge 
ahead of the passenger train, the locomotive of which was within a 
few feet of the caboose of the other train. Just as the passenger 
train had passed half-way on the draw, the man in charge, seeing a 
steamboat coming, began to turn the draw, but was unable to move 
it more than five or six inches owing to the weight of the car lying 
across its connection with the bridge. The couplings creaked and 
groaned under the strain, but successfully withstood it. The 
engineer of the passenger train, seeing the danger, instantly 
reversed his lever, and moved the train back off the bridge. Had 
the locomotive gone ahead a little further, the draw would, in all 
probability, have swung around with the train on it, the weight of 
which would have smashed the structure. Of course, the whole 
proceeding was highly improper and invited disaster. No railway 
draw should be operated without an interlocking apparatus that 
would put it out of the power of a careless draw-tender to thus 
imperil trains and human life. 


A SPECIAL session of the Orange Free State Volksraad 
was opened on the 10th inst. to consider the railway question. 
Sir John Brand, in his oa on the occasion, urged the impera- 
tive necessity of a trunk line through the Orange Free State, con- 
necting the Delagoa Bay and Pretoria line with the Cape railways. 
The President advocated a conference cf the independent States 
and the Colonies in South Africa to consider the matter, and 
expressed the hope that the overcoming of the objections in the 
Transvaal to railway connection westward would be conducive to a 
federal union between the Republics, which would be the fore- 
runner of a general federation of South African States. The Cape 
Government Railway scheme as contained in proposals to the Free 
State Government has been published. It comprehends a line 
from Bethulie to Vredefort with a junction from Colesberg to 
Bethulie, and a junction line from Kimberley to a point forty-four 
miles north of Bloemfontein. There would be 452 miles of railway 
to construct at a cost of about £2,800,000. Ata meeting con- 
vened in the Cape Town Chamber of Commerce, the Colonies and 
Judia says, a resolution was passed in favour of a direct line from 
Kimberley to the northern border of the Free State, and a Vigilance 
Committee was elected to watch over the interests of Cape Town 
in connection with railway extension. 


Iy a report on the double collision which occurred on 
the 21st July, at Bishopbriggs station on the Edinburgh and Glasgow 
line of the North British Railway, when, as a goods train from 
Croy for Sightbill was shunting at Bishopbriggs, it was run into by 
a mineral train from Waterside—near Lenzie—for Cowlairs, and 
whilst the latter train was still standing at Bishopbriggs it was 
run into by another passenger train from Kilsyth for Glasgow, 
Major General Hutchinson says: ‘‘The immediate cause of these 
two collisions was the slippery state of the rails for about 1000 
from the point at which they occurred, this slipperiness 

ving been produced by the lubrication of the rails with oil owing 
to a leakage from a cask of rape oil in the wagon of a stores train 
which had passed along the line about half an hour before the first 
collision, and an hour before the second one. When the stores 
train. stopped at Maryhill east junction the guard observed oil 
running from one of the wagons, and on examination found that 
two hoops had come off a cask of rape oil, and that from 20 to 30 
gallons of oil had leaked out of it. No blame is, I think, to be 
attached to the driver, fireman, or guard of the passenger train, 
who all seem to have done their best to stop their train when they 
found it unexpectedly overrunning the home signal. The Bishop- 
bri station-master also, in my opinion, displayed t want of 
judgment in not at once, on the occurrence of the first collision, 
endeavouring to ascertain the cause of the mineral train having so 
far overrun the home signal, before allowing the signalman to give 
the special signal for the passenger train to leave Lenzie. There 
was a fair amount of brake power on the passenger train, but it is 
still quite possible that, had continuous brakes on the whole of the 
eight vehicles, instead of on only two of them, been connected with 
the engine, the second collision might have been prevented. The 
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NOTES AND MEMORANDA. 
In a new galvanic battery, described by Herr Fried- 


richs in Wiedemann’s Annalen, a series of inverted bottle-shaped 
vessels have their necks connected by means of a horizontal tube, 
into which the exciting liquid—say, dilute sulphuric acid and 
bichromate of potash—fiows through a flexible tube from the lower 
_ of a jar, which is raised or lowered to fill or empty the vessels. 

e liquid can also be let off through a cock at the further end of 
the connecting tube. 


A Test piece cut from the head or runner of a gear 
wheel casting by Hadfield’s Steel Foundry Company, and neither 
forged nor rolled, has been bent to an angle of 180 deg. without 
the least fracture. Lieut. Milligan, of the U.S. Navy, claimed 
that the bending cold through an angle of 116 deg. without trace of 
fracture of the test-pieces of steel castings from the rudder frame 
of a U.S. gunboat showed American steel makers far ahead of any- 
thing ever turned out abroad, but this claim is in advance of the 
facts. 


Ia Nature has recently described and illustrated a 
steam tricycle designed by MM. Roger de Montais and L’Héritier. 
It states that the machine will go 9 to 11 miles per hour with one 
ea and 8 to 10 with two. In front is a small petroleum-heated 

iler, and a petroleum reservoir is placed under the seat, holding 
10 litres, and said to be enough to last ten hours. A water reser- 
voir, which holds 34 litres, is mounted, carrying a supply for two 
and a-half hours. Exhaust steam passes into one part of the tank 
from a small vertical engine. 


Tue velocipede has arrived at astate of great perfection 
as a machine now, as shown by recent performances. Messrs. 
Allard and Oxborrow, at Coventry on ss surpassed recorded 
achievements in tricycle riding. The pair, who were the previous 
holders of the best time up to 10 miles, completed 20 miles 715 yards 
in the hour, 21 miles occupying 61 min. 43 sec., the present best time 
for this distance being 67 min. 13 sec. a on, 25 miles were 
compassed by the riders in 73 min. 42¢sec., this beating the pre- 
vious best time by 6 min. 25} sec. 


In a paper “On the Composition of Water by Volume,” 
read at the British Association meeting by Mr. A. Scott, the 
author says that from various preliminary experiments he was led 
to conclude that the relation of oxygen to hydrogen in water was 
not accurately represented by the numbers 1:2. Subsequent 
experiments proved this to be the case, and it is remarkable that 
narrow risks of being fearfully wrong have for a long time been run, 
and happened to make no difference. The experiments gave the 
ratio 1: 1-997 with small variation; 1:2 is therefore wrong by 
nearly three one-thousandths of one part. 


In a paper on “The Metallurgy of Bismuth,” Mr. E. 
Matthey (Proc. Roy. Soc. 42) describes how, in order to separate 
gold and silver from bismuth, he adds 2 per cent. of zinc to the 
molten metal, allows the mass to cool gradually, and removes the 
surface crust. This process is repeated. The whole of the gold 
and silver is found in the skimmings. The bismuth litharge so 
obtained is fused in a crucible with borax. The gold sinks to the 
bottom, being at the same time freed from any base metals by the 
action of the bismuth oxide. ‘he slag is again fused with addition 
of bismuth to separate the last traces of gold. The author 
a bismuth from lead by means of repeated crystallisations, 
alloys of bismuth and lead melting at lower temperatures than bis- 
muth itself. Bismuth holding 12 per cent. of lead contained only 
0°4 per cent. after four crystallisations. 


A RECENT paper by W. Hempel gives the results of 
analyses of samples of air simultaneously collected by himself in 
Dresden; by Kreusler, near Bonn; by Morley in Cleveland, North 
America; by Pusinelli in Para—Belem—Brazil, lat. 14 deg. S.f by 
Schneider in Tromsiée, Norway, lat. 694 deg. N. The samples were 
taken daily between April lst and May 16th, 1886, the times being 
simultaneous in all places, and corresponding to 2.12 p.m. at Bonn. 
Full tables of the results are given. The mean percentages of 
oxygen for each place were:—Para, 20°92; Bonn, 20°92; Cleve- 
land, 20°93; Dresden, 20°93; and Tromsie, 20°95. The maximum 
observed was 21°00 on April 22nd at Tromsée; the minimum 20°86 
on April 26th in Para. e mean percentage of oxygen in the air 
as deducible from the whole series of observations is 20°93. During 
the time these observations were being made, the percentage of 
oxygen was rather greater near the pole than near the equator. 


WrirIneG on the metallurgy of steel, in the Engineering 
and Mining Journal of America, Mr. H. M. Howe says:—‘‘Chro- 
mium, even when alloyed with iron, is very readily oxidised. In 
puddling chromiferous cast iron its chromium is largely scorified, 
and, by forming a thick slag, prevents the puddled ball from weld- 
ing—this appears distinctly due to the oxide of chromium in the 
slag and not to the metallic chromium in the metal. Thus Riley 
found that adding 11 per cent. of cast iron which contained about 
7 per cent. of chromium greatly delayed the puddling of good 
gray forge iron; the chromium was found in the slag soon after 
fusion. = parts of this chromiferous cast iron and of hematite 
pig puddled with difficulty, and the slag was so viscid that the 


‘ puddled balls could not be formed into blooms. The Bessmer pro 


cess, possibly because its slags are acid, seems less prone to remove 
chromium than sores. At one time the acid-Bessemer steel of 
Harrisburg had occasionally as much as 0°59 per cent. of 
chromium.” 


In the physical section of the British Association at 
Manchester, a paper was read by Mr. J. T. Bottomley on ‘‘ Expan- 
sion by Heat of Wires under Pulling Stress”. ‘The wires were two 
fine copper wires. One of them carried about half its breaking 
weight, and the other about a tenth of its breaking weight. The 
wires were suspended in a tube, a scale being attached to one, and 
a pointer moving over the scale to the other. Thermometers were 
inserted into the tube at various points, and the wires were heated 
by passing steam into the tube. It was found that the more 
heavily-weighted wire extended much more than the mga 
weighted one. An amount of permanent elongation remained, but 
more in the heavily-strained wire. Each time the heating was done 
there was more and more permanent elongation, and ultimately one 
of the wires was broken under less than its breaking load in the 
normal state. Further experiments were made with wires which 
had been hardened, and the final result is that the coefficient of 
expansibility for heat of copper wire strained by a certain weight is 
greater than that of similar wire less heavily weighted. 


In spite of the depression in trade, the growth 
of traffic nearly everywhere has been continuous except in a few 
places, and passenger traffic everywhere. The growth of the con- 
tinental passenger traffic between Dover and Calais, for instance, 
has been enormous, In 1854 the number of passengers by this 
route was only 64,687, but by 1886 it had increased to 215,984. In 
1855, when the Paris Exhibition was held, the traffic rose to 80,393; 
but from this date there was a falling off to the extent of 10,000 per 
annum until 1862, the year of the-London Exhibition, when it 
suddenly rose to 134,050. In 1867, the year of the second Paris 
Exhibition, the traffic rose to 200,156 persons. From this date 
there was a decline to the extent of 50,000 per annum, and in 1870, 
the year of the Franco-German war, the number was 108,184. In 
the course of the next seven years there was a gradual increase ; 
and in 1878, the year of the International Exhibition at Paris, the 
traffic reached the enormous total of 260,603 persons. Again there 
was a subsidence, the averaye for the next six years being about 
200,000. Last year, as stated above, the total was 215,984; and 
during the first eight months of the present year 160,782 persons 
had crossed. In addition to the Calais route, there are three other 
pic vod dpily. crossing between Dover and Qstend, and over these 
routes a cohsiderable yédrly traffic tikes plate. 





MISCELLANEA. 
A yew Patents Bill has been passed in South Australia, 


under which the cost of a patent is much reduced, and a new 
Patents Bill will probably be passed in Calcutta next session. 


Tue American Mechanical Engineer asks, “What has 
become of the Marchant engine that was to turn the engineering 
world inside out?” Shall we “ give it up ¢” or shall it be asked in 
reply, What has become of the Keeley motor ? 


Accorpine to the Berlin Bureau of Statistics there are 
in the world the equivalent of 46,000,000 horse-power in steam 
engines, 3,000,000 being in locomotives. In engines other than 
locomotives the United States comes first with 7,500,000 horse- 
power; England next, with 7,000,000 horse-power; Germany, 
4,500,000 horse-power ; France, 3,000,000 horse-power ; and Austria, 
1,500,000. Four-fifths of the steam engines now in operation are 
said to have been built within the last 25 years, 


Tue American Mechanical Engineer says :—‘ Persous 
are prohibited from carelessly exposing dynamite in public places ; 
but the portable engine, which is scarcely less deadly in the hands 
of incapable persons, is exempt from supervision. Here is what a 
reckless man did with one lately :—The boiler of a steam thresher 
exploded near Flint, Mich., blowing Daniel Striga to atoms, fatally 
scalding Lyman Curtis and Daniel Newcomb, and badly injuring 
several others, among whom were three young ladies. A fire then 
broke out, destroying several barns and the season’s crops.” 


TuE Colorado Coal and Iron Company gives the following 
figures as the result of its operations for the year 1886. The 
output of pig iron, however, is the result of only five months’ 
running, and the steel rails that of only four months’ operations. 
Coal, 615,360 tons; coke, 112,200 tons; pig iron—five months’ 
running—9323 tons ; spiegeleisen, 982 tons ; steel rails—four months’ 
run only—5872 tons; merchant bar iron, 4240 tons; castings—for 
their own use only—621 tons ; cast iron pipes, 995 tons; nails—kegs 
of 1001b. each—53,250 tons; railway spikes—-kegs of 1501b. each— 
3370 tons, 


Tue Manchester Waterworks Committee have found 
themselves in a position to resume the full supply of water to con- 
sumers, The Committee have resumed the constant supply at the 
earliest moment consistent with the prudence and forethought 
which the circumstances demanded. During the early part of last 
week some heavy rains fell in the gathering ground, and replenished 
the reservoirs to an appreciable extent, and the springs are also 
yielding an increasing quantity of water. Calculating on a continu- 
ance of the present yield from the latter source, it is estimated that 
there is a fifty-four days’ supply. 


In a report on the circumstances attending an explosion 
which took place in an incorporating mill at Lowwood Gunpowder 
Works on the 6th September, 1887, Major J. P. Cundill, R.A., 
inspector of explosives, says of the cause of the accident, ‘‘A large 
amount of dust from the powder charges which had accumulated 
in the upper portion of the mills had not been removed by the 
washing out process as it was applied, and if it had become damp 
by dripping from the roof boarding, it had had a week in which to 
become at least partially dry again. This dust formed considerable 
incrustations, which caught fire from the spark struck by the 
hammering (at keys in a crown wheel with the object of removing 
the wheel), and gave rise to a sufficient body of flame to inflict fatal 
injuries on the two unfortunate men who were detained in a sort of 
trap, as it were, between the roof and crown wheel.” 


Tue Dalton-in-Furness Local Board at their last meeting 
decided to adopt the gas made under patents of Mr. Hugh Williams, 
C.E., of Messrs. Andrews and Co., engineers, Reddish, Manchester, 
for lighting their district. The plant consists of a producer, gas- 
holder, and carburetter. The producer is similar to a small gas- 
holder and tank. The tank is filled with- dilute sulphuric acid ; 
and on a perforated tray inside the holder scrap iron is placed. 
The hydrogen gas thus generated is conveyed by a pipe into the 
carburetter, where it enters into combination with one of the tar 
oils, and passes into the service pipes as a highly luminant car- 
buretted hydrogen gas. The gas is stated to be of 65-candle 
power, and to cost 15s. 5d. per 1000 cubic feet; but this estimate 
of the cost is by a journal which assumes the scrap iron to be worth 
35s. per ton, sulphuric acid 40s. per ton, and light petroleum spirit 
8d. per gallon, making the cost for iron 2s. 5d., for acid 5s., and 
for carburetting oil 8s. The first and last of these materials may 
certainly be obtained at Jess than the prices mentioned. 


Writine on the October temperatures, Mr. Wood seems 
to be ignorant of the meaning of the much-used expression, degrees 
of frost, for he expresses the hope ‘‘ that the expression ‘degrees of 
frost’ be abolished.” He says: ‘‘ It isabsurdly incorrect. There can 
be only 1 deg. of frost—that is, the point at which water becomes ice. 
It would be equally accurate, or rather inaccurate, to speak of 
220 deg. Fah. as 8 deg. of boiling as to speak of 20 deg. Fah. as 
12 deg. of frost. Besides, it leads to endless confusion. An 
observer reports 10 deg. of frost, and his hearer reports that the 
thermometer has been down to 10 deg., and so on.” A hearer who 
would report this knows just as much, or as little, when he has 
heard it as he would if he had been told that the mercury in the 
thermometer stood at 10 deg. below the freezing point, and Mr. 
Wood is like many others, who want to alter the terms immediately 
they have grasped their meaning; but he is quite as inaccurate in 
saying that there can only be 1 deg. of frost as is the unpretending 
and unscientific observer when he says there are 10 deg. of frost, 
for if the freezing point be 32 deg. Fah., then any temperature 
below that is not the freezing point; 31°5 deg., for instance, is half 
a degree below the freezing point, and if we may call that half a 
degree of frost, then we may equally speak of 10 deg. of frost. 
Moreover, water may be lowered. in temperature to below 32 deg. 
without freezing ; and again, the term frost as used by the world 
and not by the quasi accurate few, means a state of atmospheric 
coldness or absence of heat of greater or less range as expressed by 
any term representing intensity or by thermal degrees, 


Tue monthly meeting of the Stockton and Middles- 
brough Corporations Water Board, recently held at Middlesbrough, 
brought to light several matters of considerable importance. The 
quantity now pumped from the Tees at Broken Scar, for manufac- 
turing and domestic purposes, has reached an average of 614 
million gallons per week, which is above the old, and nearly up to 
the new, parliamentary limit. The expenditure on capital account 
for the half-year ending August 13th was £43,276 11s. 8d., which 
brings up the total cost of the undertaking to £1,191,837 8s. 6d. 
The principal works of magnitude now on hand are the Hury 
reservoir and the Sadberge reservoir; a conduit from Sadberge to 
Stockton, and another from Fighting-Cocks to Sadberge ; several 
mains in connection with the new bridge at Stockton ; and certain 
alterations to the pumping machinery at Broken Scar, and to the 
reservoir at Fighting-Cocks. The revenue for the half-year was 
£27,262 8s. 9d., or £1409 3s. 10d. more than that of the corre- 
sponding half of 1883. This is attributed to a difference in the 
number of empty houses in the two principal towns within the 
domain of the board. The expenditure on revenue account was 
£26,426 2s. 5d., or £252 4s. 8d. more than in the corres — 
portion of last year. A sum of £20,559 17s. 2d. has been decl 
available for disposal, and payments to that amount have- been 
made to the two corporations and the South Stockton local board. 
At the Hury reservoir the fine summer has enabled the contractors, 
Messrs. Walter Scott and Son, to make great progress with the 
work in hand, and the puddle wall has at last been commenced, - 
The reservoirs at Fighting-Cocks and Sadberge are both making 
satisfactory progress, and the former will be completed in a short 
time. The Sadberge and Stockton conduit is finished as far as the 
village of Hartburt, two miles from the-last-namell town, 
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GREIGS TRAMWAY LOCOMOTIVE. 
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GREIG AND AVELING’S TRAMWAY nd 


THE above engravings illustrate a new form of tramway luco- 
motive, made at the works of Messrs. Aveling and Porter from the | 
designs of Mr. Alfred Greig and Mr. T. Aveling. The object has | 
been to provide a small, powerful, easily-handled condensing | 
engine for working street traffic, and to prevent constant and | 
costly repairs by avoiding the use of underneath engines, side- | 
rods, and small wheels. These things the designers have done, | 
and the locomotive bas been running very satisfactorily for 
several months on the Southwick Tramway, and has shown that 
it has so far overcome certain difficulties which beset steam | 
tramcar locomotion. 

The boiler is of the locomotive type—of steel plates. The 
tubes are 1hin. diameter, beaded at the fire-box end with Wick- | 
steed’s tube-beader. The total heating surface is 148 square 
feet,and the grate area five square feet. The working pressure is | 
180 lb. Ordinary gas coke is burnt as fuel. For so small a com- 
pass the boiler has very large steaming capacity, and when the 
coke fire is attended to at the 
end of four to six miles’ run, it 
needs for the time no further 
attention. 

The engine has two cylinders 
of 5}in. diameter and 10in. stroke 
—cutting off at three-quarter 
stroke. These are placed on the 
top of the boiler as in anordinary 
traction engine. The valve- 
chests are outside, and the valves 
are very easily got at. The 
cylinders are jacketted, and are 
worked without lubricant. 

An important feature of this 
engine ix, of course, the driving 
gear. A pinion on the crank- 
shaft 9in. diameter gears into an 
intermediate wheel 3ft. 4in. dia- 
meter, running on a stud axle on 
the side of the boiler, as shown. 
This in turn into a 
toothed wheel, 2ft. 3in. on ezch 
of the driving axles, which are 
4in. diameter. Thus all the 
wheels are driven without the 
necessity of coupling rods, and 
this, especially on such flinty, 
dusty roads as those at South- 
wick, effects, it is claimed,a great 
saving of wear and tear. 

Another feature of the engine 
is the spring gear. Springs, in 
the ordinary sense, are not used, 
but tke engine runs on a new 
form of wheel, with spring tires. 
They are 3ft.diameter. By the 
use of spring wheels, horn bars and sliding axle-boxes are | 
avoided, and each wheel can give independently of the other and 
follow the inequalities of the road. Full drawings of the wheels 
cannot yet be given, but it will be seen that the strong spiral | 
springs are used radially and circumferentially between a pair of | 
dises which hold the tire. 

In the condenser there is also a novel feature, namely, the use | 
of a horizontal fan of the Blackman type. This is so placed that 
it draws air in from the two halves of the condenser, and in | 
forcing it outwards and upwards in a heated condition produces 
an induced draught up the chimney, which is of some advan- | 
tage. The exhaust steam is first directed from the cylinder into 
a tank, which not only allows steam to expand, but also takes 
any excess moisture or priming from it before it gets into the 
condenser, which is composed of lin. diameter copper tubes placed 
on roof and running transversely to the engine. By using the fan 
the tubes of the condenser need not be perfectly steam-tight, 
anl they are therefore merely pushed tightly into the longitu- 
dinal rectangular tubes forming the condenser sides, The surface 
of tubes is 208 square feet. The water from the condensed | 
st2am and remaining steam, should there be any, pass into a 
se ond tank, the steam from this ing up the chimney. To this 
taak is fixed the pump for supplying the boiler. There is also 





an injector for feeding the boiler, which takes its supply from 
a cold water tank. 

The engine has in a somewhat more simple manner than 
usual the hand and steam brake-gear, and the automatic arrange- 
ment for shutting-off steam and applying the brake at uine miles 
an hour. 

A speed indicator,driven from the crank shaft, is attached for 
the amusement of somebody, and helps to make up the complex 
jumble of ironmongery insisted upon by the Board of Trade 


rules. As shown in our perspective engraving, the engine is 


most easily and perfectly under the control of a lad who stands 
in the centre and has everything under his eyes and within hand 
reach. The Board of Trade will ask for the duplication of all 
the regulator and reversing and other levers, placing them at 
each end of the engine, which is the proper place for the driver. 

The engine-wheel base is 4ft. 6in.; gauge, 3ft. 6in.; total 
width, 5ft. 8in.; length, 11ft. “6in.; height, 9ft. 6in.; weight in 
working order, 10 tons. 

It is claimed for the engine that it has several advantages — 
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The moving parts completely away from dust and dirt ; that they 
are in sight of the driver ; that it has no coupling rods ; no sliding 
axle-boxes; that it is a small and compact engine, and 
that it works with an entire absence of smoke and steam,almost 
without noise, that it can be built and maintained at much less 


| cost than usual, and that the high piston speed facilitates stop- 


ping and starting, a very desirable thing un lines where this 
occurs so frequently as on street tramways. The engine was 


| passed for passenger traffic by Major-General Hutchinson on 


Tuesday, the 4th inst. 











DeaTH OF PROFESSOR KiIRCHHOF¥.—Professor Kirchhoff, the 
celebrated physicist and discoverer of the spectrum analysis, died 
on Monday morning in Berlin. For some years back he had been 
ailing, but his end came rather unexpectedly. He was born at 
Kénigsberg in 1824, and had therefore only reached his sixty-third 
year. It is now exactly forty years since he entered the University 
of Berlin as a privat docent, and in 1850 he was called to a chair of 
physics at Heidelberg, where, in company with Bunsen, he carried 
on those researches which at last resulted in the discovery that at 
once raised him to the first rank of natural philosophers, and 
5 en a new era in the history of chemical analysis. In 1875 
Professor Kirchhoff went to Berlin, where he was made a member 
of the Academy of Sciences, 
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LEVER CRACKING MOTION STONE 
BREAKER, 


THE advantages claimed for this machine—illustrated by the 
engravings below—over all other lever stone breakers is that it 
dispenses with the complications known to exist in other machines 
of its kind, besides having fewer wearing parte. The movement 
of the jaw is caused by a lever, instead of a toggle joint. It is 
claimed that it wil! not alter its movement from what it is set 
to, so there is no fear of breakages by the jaw gaining too 





Fig. | 








It also has several kinds of 


| movements for different kinds of work on hard and soft stone, 
| as it is well known that twice the movement is required tu 





break soft stone that suffices when breaking hard stone to get a 
quantity through. This is done by changing the toggle plate 
with the different grooves between the bottom of the lever and 


Fig. 2 











the swing jaw. The distance between the fast and swing jaw is 
regulated by the adjustable toggle plate, or by the sliding-bear- 
ings in the side of the frame. This machine can also be changed 
to granulate, so that it will do any kind of work it is possible 
for a stone breaker to do. 

Fig. 1 shows the machine adjustable by a sliding bearing on 
the side of the frame. In Fig. 2 the adjustment is made by the 


toggle plate. 








Cast STEEL ANCHORS.—We are requested to say that in our 
report last week under this head the anchors from which the tests 
given by Lloyd’s Committee were obtained were Wasteneys 
Smith’s patent, of which, as stated, upwards of 1000 had been 
made without one instance of failure. 

NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William George Parsons, chief 
engineer, to the Excellent, additional, for torpedo and hydraulic 
instruction, to date October 1st; William Olive, staff engineer, to 
the Téméraire, recommissioned October 20th; Thomas A. Morris, 
chief engineer, to the Lily; William G. Parsons, chief engineer, 
to the y, additional, and for appointment, when r i 
sioned, to date November Ist; John A. H. Hicks, engineer, to the 
Téméraire, recommissioned, to date October 20th; Henry W. 
Metcalfe and Victor E. Snook, assistant engineers, to the 
Audacious, additional, for di 1, to date October 18th; F. D. 
Thompson and Thomas H. Pounds, assistant engineers, to the 
Bacchante, additional, for disposal, to date October 18th; J. H. 
D. Barry and Walter J. Kent, assistant engineers, to the Belle- 
rophon, additional, for dis 1, to date October 18th; James W. 
A. Parrott, Charles A. Moore, and Alfred R. Pattison, assistant 
engineers, to the Téméraire, recommissioned, to date October 20th ; 
Henry ‘~_ staff engineer, to the Conquest, to date 17th 
October; William C. Fincham, engineer, to the Canada, to cate 
17th October. 
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THE LEVER DYNAMO AND LAMP. 
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THE “LEVER” DYNAMO AND ARC LAMP. 


THE machine illustrated by the accompanying engravings is a 
continuous current dynamo, a feature in which is the use of 
grooved pole-pieces in the field magnet, and an armature with 
projecting teeth which revolve in these grooves. By this means 
the surface of the iron of the armature, which rotates in close 
proximity to the pole-pieces, is considerably increased, with 
dynamo-magnetic advantages, which are sufficiently appreciated 
to need no exposition. Fig. 1 shows the armature, which is of 
the Paccinotti type, with the projecting teeth, although the 
invention is also applicable to other well-known types. When 
the laminated plates are slotted some of the teeth are longer 
than the others in a radial direction, and when all the plates 
are put together the longer teeth revolve in the grooves of the 
pole-pieces, one of which is shown in Fig. 2. Fig. 3 is a view of 
the dynamo complete. The field magnets are massive and 
strong enough to overmaster the armature at all times. The 
dynamo takes up little floor space ; the brushes can easily be 
got at. For larger machines a different design is introduced. 
The machine has a high efficiency of conversion. 

_ The new type of lamp, illustrated in Fig. 4, has a solenoid in 
lieu of the electro-magnet in the older type. No glycerine is 
required in this lamp. The solenoid plunger fits nicely, but 
freely, in the brass spool of the solenoid, and when it descends 
there is a slight compression of the air within. A brass link is 
emnected to the plunger and lever, the lever being free to move 
01a pin fixed in the upright arm of the lamp frame. A spring, 
adjustable by a nut on the lever, and held at the top by another 
pin fixed in the frame, draws up the lever into its normal posi- 
tion. The hol'owed clutch, surrounding the upper carbon- 
holding tube, is held by its arms in two sleeves, one fixed to the 
lamp casting, or frame, aud the other movable with the lever. 
The upper carbon-holding tube slides freely through bearings in 
the lamp frame, and is protected by an outer brass tube, screwed 
to a bush at the top of the lamp. By means of this outer tube 
the lamp is suspended. The thin copper strip, shown in the 
illustration, transmits the current to the upper carbon. The 
solenoid is wound with fine wire, and is in a shunt circuit to the 
carbons. When the current is sent into the lamp, the solenoid 
powerfully attracts the plunger, lowers the lever, and releases 
the upper carbon, until the carbons make contact. The 
spring then overpowers the solenoid, raises the upper carbon, 
and the are is struck. As the carbons burn away, the shunt 
solenoid gradually lowers the lever until the lever is horizontal, 
when the feeding point is nearly reached. In fact, an equili- 
brium is established between the attractive forces of the solenoid 
and spring, and when the arc increases in the slightest degree, 
the solenoid gradually allows the upper carbon to slide through 
the clutch, when the spring again arrests further descent, and 
so on until the carbons are consumed. The regulator is so 
sensitive that it is only with the most careful attention that the 
feeding can be seen. The lamp will give a very steady light 
with cheap American carbons. 

An automatic “cut-out” is provided with each lamp, as shown 
on the farther side of fhe solenoid. It simply consists of an 
electro-magnet wound with two layers of coarse wire, one end 
being connected to the core of the magnet, and the other to the 
resistance strip and to the negative terminal. The core of the 
magnet is insulated from the frame, and a flat-headed iron screw 
passing through the lever comes over the magnet core, but is so 
adjusted that it will not touch the core uvtil the solenoid has 
drawn the lever past the feeding point. This would take place 
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|if the upper carbon” holder stuck, and the lamp failed 
to feed, and when the flat-headed screw made contact 
with the core the lamp would be cut out, the current 
passing through magnet core, its coils, and resistance. The 
cut-out magnet would continue to hold down the lever so long 
as the lamp failed to feed, but as soon as the carbons again 
make contact the spring overpowers the magnet, draws up the 
lever, and the are is re-struck. It will be seen that the lamp is 
automatic in all its functions. The slanting brass wire passing 


Fig. 2 





through the lever and frame is used in trimming the lamp. By 
pulling the little knob underneath the frame at the left-hand 
side, the lever is lowered and the upper carbon holder released. 








Tue Severn, one of the new fast cruisers of the Mersey 
class, has been added to the active list of the Royal Navy. The 
Severn, which was launched on September 29th, 1885, is built of 
steel and has a displacement of 3550 tons, and is fitted with 
machinery of 6000-horse power, which is capable of propelling her 
ata poo | of 18 knots per hour. The Severn is unarmoured, but is 
fitted with a steel protective deck. She carries a very formidable 
armament, consisting of two 8in. long range breech-loading guns, 
and ten 6in. breech-loading guns, mounted on Vavasseur fittings, 
three quick-firing guns, and a strong equipment of machine guns. 
She is also fitted with four tubes for discharging Whitehead torpe- 
does. The Severn is lighted throughout with the electric light, and 
is fitted with steam ca ns, steam steering gear, and all the latest 
improvements in shipbuilding science. The cost of the Severn is 
about £240,000. She is to be placed in the first division of the 
Medway Steam Reserve, and kept ready for active service. 
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ABSTRACTS OF CONSULAR AND DIPLO MATIC 
REPORTS. 


Australia : Forest culture in New South Wales.—The United 
States Consul at Sydney reports :—The Government of New 
South Wales has for many years been duly impressed with the 
necessity of taking active steps for the preservation of the useful 
timber trees of the colony. The soft, straight-grained woods, 
except in inaccessible places, are well-nigh exhausted, cther trees 
are becoming scarce, and vast forests of one particular kind of tree 
are unknown in the colony. The report enters into the subject 
fully, and gives details of areas under forests ; eommor forests 
and privileges of population in them ; destruction of forests— 
causes and results; exports of timber; forest laws; forest 
planting, bounties, methods, schools, &c. ; functions and organi- 
sation of Government Forest Bureau ; imports of lumber from 
the United States ; reclamation of sand-dunes or waste places by 
tree-planting ; revenue from Government forests, cost of manage- 
ment, &c.; sources of timber supply; timber regulation ; trade 
in lumber. 

China—Upper Yangtze steam navigation.—The United States 
Minister at Pekin, writing about the Upper Yangtze Steam 
Navigation Company, of London, remarks :—The only difficulty 
which may present itself, after the question of navigating the 
upper river has been solved, is the position the Chinese Govern- 
The possibility of this port—Chunking—has 
caused no pleasure to the Chirese authorities, and their further 
action in the matter is looked for with some anxiety. I have 
heard that when the French plenipotentiary in China was 
negotiating the commercial treaty for Tonking, he endeavoured 
to obtain the right for France conceded to Great Britain by the 
Chefoo Convention to send a commercial agent to Chunking, 
but the Chinese Government peremptorily refused. I have also 
heard it stated that the concession contained in Section 3 of the 
Chefoo Convention, allowing British merchants to open establish- 


| ments or warehouses, or reside at Chunking, so long as steamers 


have access to the port, was only made by China under the 
impression that:steam navigation on the Upper Yangtze was an 
utter impossibility. 

China.—Prospectus of railway company.—The United States 
Minister at Pekin sends a report on the proposed Chinese rail- 
way company, an extension of the Kaiping Railway, which has 
been in operation for some years. In 1886 the Kaiping Railway 
Company undertook to construct a railway from Hsii Ko Chuang 
at Tang Shan to Yen Chuang, on the River Chi, and raised a 
capital of £62,963, in 2500 shares of £25 2s. each. The total 
length of the new railway is 31°14 miles. Recently the Board of 
Admiralty submitted a memorial proposing a railway from Yen 
Chuang to Lu Tdi Peitang and the north shore of Taku to 
Tientsin and other places, the length being 28°68 miles. The 
memorial was approved by the empress and placed on record. 
The following statement shows the working returns of the exist- 
ing railway between Yen Chang and Kaiping:—Annual freightage 
of coal, £7530 ; from limestone and sundry merchandise, from 
£2510 to £5020; from passenger traffic, over £2510. After 
deductions for working expenses and maintenance, the balance 
will pay a dividend of 5 or 6 per cent., and if all goes as well 
as expected, 10 per cent. The line, if extended to Taku 
and Tientsin, will pass through various landing places of the 
steamers, salterns, towns, and villages, from all of which ade- 
quate freight can easily be obtained. the profit on which will be 
at least equal to that on the Yen Chuang Kaiping section of the 
line. The company desires to increase the capital by £251,000, 
divided into 10,000 shares of £25 2s. each. It is to be noted 
that in the administration of their affairs this company adhere 
strictly to economy and efficiency untrammelled by official 
direction and foreign merchants squandering their capital ; 
but the chief aim will be the establishment of an administrative 
system that will not relax into remissness, or to exist only 
in name, as some companies in China have done. Shares are 
to be applied for at the company’s head office in Tientsin, and 
the money deposited in the Hong Kong and Shanghai Bank of 
the same town. Although the capital that is now subscribed 
is intended for constructing the Yen Chuang Taku Railway, yet 
should the line be hereafter extended, any money on hand will 
be used for such extension, consideration being taken according 
to the respective priority of the shareholders’ applications. 
The following are among the regulations of the Kaiping Railway 
Company:—The object of the company is to construct a railway 
from Yen Chuang to Lu Tdi, Peitang, Taku, Tientsin, and other 
places, the whole length of the line being sixty-two and a-quarter 
miles. For the future the name of the company shall be the 
Chinese Railway Company. Whenever the company have to 
purchase materials, rails, &c., they will notify the different 
mercantile firms, so that they may hand in tenders for the 
same, and the tender offering the best article at the lowest 
price will be accepted. The company will employ the workmen 
who built the line at Tdéngshan, also the villagers dwelling in 
the vicinity, thereby obtaining men of experience and con- 
ciliating the people. The manager and assistant-manager of 
the Kaiping Railway Company are appointed manager and 
assistant-manager of this company, which will conduct all 
its affairs upon true business principles, neither carrying on its 
correspondence officially nor accepting official seals, neither 
employing runners nor engaging wei-yuans. In all matters 
requiring consultation the board of directors shall first be con- 
voked for deliberation, and will communicate their decision 
to the head directors. The officers of the company will never 
take action without having received the approval of the board 
of directors. In all matters pertaining to the appointment of 
managers, the election of directors, the engagement of. 
employés, the management of finances, the payment of dividends, 
the re-sale of shares and all other matters, the company 
will conform to the general laws and regulations of corporations 
in Western countries. Articles 5—14, &c., in the regulations of 
the Kaiping Railway Company shall be adopted, and whatever 
has not been provided for in the above Articles shall be supplied 
from the laws of railway corporation in Western countries, such, 
as are beneficial to the company and adapted to the circumn- 
stances of China being selected. After twelve months from the 
date of commencing operations, the treasurer of the company 
shall draw up a detailed statement of expenditure and receipts, 
and submit copies of the same to the shareholders. A date will 
also be fixed when the head directors, managers, board of 
directors, and shareholders shall be convoked to jointly deliberate 
on the company’s affairs, to examine the accounts, and to decide 
upon the dividend to be paid. Afterwards, a meeting for similar 
purposes shall be convened yearly. 

Colombia, trade of.—The U.S. Consul at Carthagena reports 
that for years he has been sending reports upon the opportunities 
for business in this country, and the desirability of American 
manufacturers sending representatives with samples of their 
goods, with so little success, that he has arrived at the conclusion 
that they are either utterly indifferent or are totally occupied in 
filling orders for other countries. This is especially the case in 
river steamboat Repeated attention was called in reports 
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from this consulate that the American boats were not giving 
the satisfaction they should. The English-built boats consume 
less fuel, cost less, and are lighter built, as in the case of the 
Dique Steamboat Company, running light draught steamers 
between this port and Honda, the head of navigation on the 
lower Magdalena river. The first steamer of the company was 
built in the United States. It ran very fast, but consumed 
an enormous quantity of fuel, and carried but a small cargo. 
The second boat was built in England ; it runs as fast as the 
one built in the United States, consumes half the quantity of 
fuel, and cost half the money. The result is that American- 
built boats are at a discount here, and the English boat builders 
are receiving numerous orders. A machine shop for general 
repairs would pay well. All repairs to river steamers belonging 
to.this port have to be made at Barramquilla, distant by river 
160 miles, at great expense and loss of time. There is an abso- 
lute necessity for a sawmill. The city needs lighting by gas, 
and a contract for such can be made with the authorities of this 
department of the Republic. The city has not an adequate 
water supply because the numerous cisterns are kept in bad 
condition. Drove-wells are almost a necessity. Why cannot a 
manufacturer of such wells send a representative to drive one ? 
If it prove a success he can procure orders for the putting down 
of drove wells in this city to the amount of £22,600 in this de- 
partment. On the savannahs, where a million of cattle graze, 
from January to April water becomes so scarce that the animals 
have to be driven sometimes twenty miles to wells,and thousands 
of them die from thirst. Chemical works for the purpose of 
making extracis are greatly needed. Good steamboat engineers 
and mechanics are in great demand; they can earn from 
£20 12s. to £30 18s. per month. 

Germany.—Trade of Wurtembury in 1886.—The early part of 
the year was marked by a continuation of the existing depres- 
sion, which may be ascribed to diminution of power of consump- 
tion, international protective customs tariff, uncertainty of the 
political situation. The first of these influences is caused by 
the continual fall in the rate of interest abroad, and at home the 
depreciation of the value of agricultural produce and raw 
materials, coupled with increased production. The unsatisfac- 
tory condition of the consuming power was accentuated in Wur- 
temburg by the severe crisis through which agriculture is 
passing. These causes were especially disastrous in the agricul- 
tural implement industry and in the retail and wholesale branches 
of the iron trade. The second cause,extension of the international 
protective system, and the increase of native enterprise, was especi- 
ally noticeable in Austria, France, Italy, Russia, and Switzerland, 
and the result has been to doubly increase the international un- 
certainty of her declining commerce and trade. Every movement 
in favour of protective duties, reacts in efforts on the part of each 
country interested to outbid its neighbours, and the duty, which 
is by way of protecting a nation, produces a re-action on home 
prices and causes them to assimilate to international ones. Over 
competition and consequent over-production is the outcome of 
the former cause. Manufacturers who worked for the export 
market now compete for the home market, to the detriment of 
inland traders, and flood the home markets with goods intended 
for foreign countries. In many trades the keenest competition 
to German enterprise is among themselves. The uncertainty 
of the political outlook and the prevalence of war scares had 
a surprising effect, especially during the latter half of 
the year, manufacturers being afraid to undertake large 
orders, notably in the case of machinery and metal wares. 
The last six months of 1886 showed an advance on the previous 
year in industry and trade generally. Wages improved, and in 
some industries the demand for skilled labour was in excess of 
the supply. The improvement was attributed partly to the 
influence of business in the United States, and the corresponding 
recovery of trade in Canada, England, and France, which coun- 
tries, with the United States, not only had an impulse towards 
the consolidation of German internal commercial relations, but 
offer her a productive field for her export industry. 


The market for copper, pig iron, and zine, has reached the 
lowest level for a long series of years. Prices were so low that 
the proprietors of blast furnaces had to conclude a convention 
among themselves to put a stop to the steady retrogression 
of business. The Customs dues have no influence on the 
situation. The fall or rise of prices either in Belgium or 
England left the prices in Germany undisturbed, because the 
keenest competition was initiated by the German manufac- 
turers among themselves, with the result of a downfall in prices 
generally. The Protective Customs’ tariffs of neighbouring 
States, especially Austria and Russia, prevented export of agri- 
cultural implements, with the result that the goods were cast 
upon the home market, where the demand was quite inade- 
quate for the double supply. Cast iron goods were in good 
demand, though the usual complaints were heard of the 
tariffs of neighbouring countries. Coppersmiths have plenty 
of orders, though prices do not improve. The only manu- 
factures which did not secure good returns in 1886 were 
those who made specialities of small dimensions. There was 
no demand for locomotives, nor stationary machinery. One 
firm of machine makers assert that the sale price of goods has 
fallen 44 per cent. since 1876, while the rate of wages has 
increased 30 per cent. in the same period. Another firm, at 
Berg, a suburb of Stuttgart, describes the year 1886 as 
more unsatisfactory than its predecessor, prices continuing to 
decline owing to over-production, and to English manufacturers 
being able to keep up an active competition in such goods as 
locomotives, rolling machinery, steam engines, &c., notwith- 
standing the customs dues. In the tin-plate trade the price of 
the raw material receded further than heretofore, owing to the 
immense production and energetic competition of English firms, 
who can undersell their German rivals. In the manufacture of 
tools the year has been most unfavourable, owing to excessive 
competition and impossibility of coping with foreign tariffs. In 
the last ten years wages in this branch of industry have risen 
while hours of labour have been shortened. The Stuttgart 
Chamber of Commerce concludes a report on the condition of 
agriculture and trade with:—“ The prospect of lasting improve- 
ment would be better grounded could only further exactions in 
international customs tariffs be avoided, and the uncertainty of 
market prices, which is the outcome of the protective system, 
be resumed by an equitable establishment of mutual commer- 
cial and customs relations, by an increased certainty and 
stability of the duration of tariffs, and by a reciprocal return 
to former conditions.” 








Some of the lovers of the “ gentle art” would like to see 
a man the American Mechanical Engineer refers to as follows:—“A 
man who has a pond at Little Falls has invented an easy way of 
catching pickerel from the lake. On one bank he has a pulley, and 
opposite it a windlass to pull an endless cord run over the pulley. 
A line-with a ‘spoon’ on the end is fixed to this, and he sits by the 
windlass and trolls. The water is quiet, and no human being is to 
be seen by the fish. The rapidity with which they strike is great.” 





THE ELBE CATASTROPHE. 


On Monday, September the 19th, while the Royal Mail 
Company’s steamship Elbe was running her measured 
mile trials at Stokes Bay in the Solent, the forward length 
of her main steam pipe burst, the boiler pressure being at 
the time about 150 lb. on the square inch. The rush of 
steam which ensued caused the loss of nine lives. A jury 
was subsequently empanelled to hold an inquest on the 
deceased. Aftera preliminary inquiry the inquest was 
adjourned to Thursday last, the 13th instant, in order 
that the metal of the fractured pipe should be submitted 
to various tests to ascertain its quality. The coroner is 
Mr. W. Coxwell, and with him sat Messrs. Samson and 
Woodthorpe, as assessors. On the close of the inquiry 
the jury retired to consider their verdict, and after a 
brief consultation returned into court, and the foreman 
said—“ Our unanimous verdict is that of ‘ Accidental 
death,’ and we find no culpable blame against any person 
brought before us during this inquiry.” With all the 
evidence before us, we see that the jury could not pro- 
perly have returned any other verdict; for it does not 
apron: that any one was to blame in any way, least of 
all Messrs. Oswald, Mordaunt, and Co., of Southampton, 
the makers of the new triple expansion engines of the 
ship, who seem to have spared neither trouble nor expense 
to turn out excellent work. But it is, of course, clear 
that the verdict of the coroner’s jury leaves unsolved the 
question, Why did the pipe burst? a question, be it 
observed, of the greatest possible interest and importance 
to engineers and shipowners all over the kingdom. The 
pipe had been tested twice originally by hydraulic pres- 
sure, once to 300 lb. and once to 350 1b., without any 
symptoms of failure becoming manifest. The copper 
plate of which it was made was No. 2 gauge, or 0°27in. 
thick. The plate was thinned at the edges in the 
usual way to make a scarf joint. It was then bent in 
rolls as a boiler plate would be bent, and it was brazed 
in lengths over an ordinary brazing furnace by a man 
named Gilroy, who seems to be in every respect a com- 
petent and skilful coppersmith. The pipe was Qin. in 
diameter inside, and 10in. diameter Siashte, its thickness 
being in vulgar fractions as nearly as may be ;j;in. The 
copper was obtained from an eminent Birmingham firm. 
Chemical — has shown the copper to be pure and 
good. Such, then, is the history of the pipe ot 4 its con- 
struction. 

In another place we give particulars of the tests to 
which the metal was submitted by Mr. D. Kirkaldy, and 
his report. This report is substantially one with the 
evidence he gave before the coroner. He refused to give 
any opinion as to the cause of the failure, confining him- 
self strictly to the facts which are embodied in his report. 
Being pressed for an expression of opinion, Mr. Kirkaldy 
replied :—“ The steam pressure, I believe; it was more 
than the pipe could bear. 1 have nodoubt the pipe burst 
open at once. I can’t say what was the pressure. If the 
court is going to be misled, Iam not going to bea party to 
it.” This,of course,does not throw any light on the matter. 
It was pretty clear from the first that the steam pressure 
had burst the pipe. The problem is, why did the steam 
pressure cause the fracture? On this point the tests to 
which soanene of the pipe have been submitted throw 
a good deal of light, as does a careful examination of the 
fracture. 

The bursting strength of the pipe of sound copper was 
given by Mr. Lawrence Steele, one of the principal Board 
of Trade surveyors at Southampton, as 1088 lb. Mr. 
Steele said in reply to Mr. Samson: “The average thick- 
ness of the pipe that burst was ;4;in. The pipe in front 
of the fractured one was taken to Messrs. Oswald’s 
works, and was tested with hydraulic pressure, and burst 
at 600 lb. This fracture occurred at the forward part. 
I saw the uninjured part of the burst pipe subjected to 
hydraulic pressure, and that portion burst at 7801b. A 
new flange was attached to the broken part, and it burst 
at a pressure at 11401b., and the appearance was of 
ordinary coloured copper. The appearance of the pipe 
which gave way at 780 lb. was that about one-eighth of 
an inch from the outside there was a dark brown appear- 
ance, and the remainder of the fracture was of ordinary 
coloured copper. The appearance of the pipe which gave 
way at 600 lb. showed a similar fracture to that on the 
exploded pipe. Judging from the appearance of the pipe 
which gave way at 600 Ib., I cannot conceive any other 
cause than that it had been highly overheated.” This 
opinion, it will be seen, is flatly opposed to Mr. Kirkaldy’s 
view, that gentleman holding that the pipe had not been 
overheated. 

It is impossible in a sketch to reproduce the appear- 
ance of the fracture, but an idea of what Mr. Steele 
intended to convey may be obtained from the annexed 
diagram. 


eS wan 


It does not appear that the copper possessed any 
strength throughout the dark portion; only the silky 
skin part remained trustworthy to sustain the pressure 
tending to rend the pipe open. This goes to show 
that the pipe was overheated during the process of 
brazing, but we do not mean to imply that the over- 
heating was the result of culpable negligence on the part 
of Gilroy, the coppersmith. On this point, it is only fair 
that we should reproduce his own testimony. After having 
been cautioned by the coroner, he elected to give evidence, 
and said he never left the pipe, and when he started 
brazing he continued the work until it was taken off the 
fire. He was not aware that during the process of brazing 
that he had overheated the metal. He did not notice in 
the least when he was brazing that there was any sign of 
overheating. After he brazed the pipe he put it on the 
floor to cool, and filed it down for the purpose of roundin 
it up, and he chipped off the pieces of spelter that 












run over the edge. He was quite sure that he saw no 
~— of overheating. He could not account for the dis- 
coloration in the copper. He was perfectly clear that 
there were no signs of defect or imperfection in the pipe, 
or he should have drawn the foreman’s attention to it, 
It will be seen that Mr. Kirkaldy found that in one place 
the brazing had not united the scarfs throughout the 
whole width, .so that the pipe was there thinner than else- 
where. In order to ascertain the effect of overheatin " 
several specimens were’ overheated with sufficient y 
remarkable results. The strength of the metal was 
reduced from about 33,000 1b. per square inch to 16,0001b. 
Mr. Kirkaldy’s table gives the contraction percentages, 
which fall from 51°8 per cent. to alittle over 11per cent. The 
metal, in short, lost all that ductility for which copper is 
celebrated, and became “rotten” and brittle. The 
deduction is, of course, that the brittleness of the steam 
pipe proper was due to the overheating, like causes pro- 
ducing like effects. ‘ 

Having thus stated the overheating theory, it is proper 
to point out that there are certain difficulties in the way 
of accepting it. We put these forward, although we think 
that the difficulties notwithstanding, overheating is the 
only feasible way of accounting, we will not say for the 
rupture of the pipe, but for the appearance of the frac- 
ture. The first difficulty is that, according to Mr. Kirk- 
— report, a heat at which the copper began to blister 
and show incipient signs of fusion reduced the contrac- 
tion co-efficient, and tensile strength of the metal not 
much. A burning heat was needed to impair the metal 
in a high degree. Was it ible that such a tempera- 
ture would have been got by Gilroy without his perceiv- 
ing it?) We doubt it. The next, and by far the greatest 
difficulty, is that the outside of the pipe is sound, silky in 
fracture, and unburned, while the inside has been burned. 
Now in the process of brazing, as usually carried on, the 
pipe lies on a fire much like a smith’s hearth ; the outside 
of the pipe is heated, and the spelter and flux, usually 
borax, are placed inside. We should consequently expect 
to find the unburned portion inside sesteenl of out. No 
evidence was given before the coroner as to how the 
brazing was actually done. If, however, the pipe had had 
fuel put inside it, which was subsequently urged by a 
a then the appearance in question would be accounted 

or. 

There is one other aspect of the problem which deserves 
mention. An analysis of the copper has been made 
by a chemist, and no trace of injury such as might 
be supposed to result from the use of sulphurous fuel 
has been detected. We need scarcely tell our readers 
that sulphur has a remarkable influence in deteriorat- 
ing copper. What the exact nature of this influence 
is is not fully understood, but it is certain that fire-boxes 
worked with sulphurous fuel, not only wear away rapidly, 
but that the metal becomes brittle. Men of pt sas 
experience assert, again, that copper produced by gas 
furnaces of the Siemens’ type is often untrustworthy. On 
this latter point we are unable to express any opinion, as 
no such untrustworthiness has come under our personal 
observation. The circumstance that the copper was pure 
and good complicates the whole problem. 

It must not be forgotten that this failure of a copper 
pipe is in no sense a new thing. On the contrary, the 
cracking of copper pipes at sea is a familiar occurrence to 
all sea-going engineers. But hitherto, while pressures 
were small, a crack did not cause disastrous results, 
because it did not extend. It served as a warning, and 
the pipe could be temporarily repaired with sheet lead 
or canvas, and rope yarn, and subsequently either 
replaced or patched. But with steam of 150 lb. pressure 
matters are quite different. A small rent no bigger than 
a crack in a sixpence will extend with lightning rapidity, 
the pipe being forcibly torn open. ese high pressures 
are new at sea, and indeed on land, and until more ex- 
perience is gained, it is only too likely that much risk 
may be incurred. It appears that engineers and ship- 
owners would not be over cautious if they fitted their 
boilers with self-closing stop valves, which would operate 
automatically like safety water gauge fittings. The stop 
valves on the boilers, too, might, in large ships, at all 
events, be fitted with appliances by which they could be 
closed from the deck, or, at least, some place which would 
be accessible even if a steam pipe burst. 








Ay 11-ton howitzer gun, when being fired at the range 
of Messrs. Armstrong, Mitchell, and Co., at Silloth, on Saturday, 
burst, the breech and base part of the gun being blown out, Five 
persons are said to have been seriously injured. 


AMERICAN Steei Cast Guns.—The bids for steel cast 6in. guns 
for which appropriations were made at the last session of the 
United States Congress were opened —s der McCalla on 
Tuesday, in the absence of Secretary Whitney. The Army and 
Navy Journal says only two bids were received. It is regretted 
that there was no bid for a gun to be made of crucible steel as 
contemplated by the advertisement of the department. Contracts 
will be made for the two guns for which bids were submitted. It 
is to be noticed that the ene of the specifications of these 
bids do not come up to the present requirements of the Ordnance 
Department for built-up guns. The following is a memorandum of 
the bids:—Bid for a complete set of rough bored and turned steel 
castings for a steel cast, 6in., high power rifled gun, by the 
Standard Steel Casting Company, 5300 dols. Elastic limit, 30,000; 
tensile limit, 70,000; per cent. of elongation, 0) per cent. reduc- 
tion of area, 5; weight of finished gun, 15,0001b.; length of 
finished gun, 193°53in. The drawing shows a total diameter 
25bin. at the breech, reduced to 22in. for a distance of 
8in., and 19°5in. for a further distance of 12in. in front 
of the trunnion; then gradually reducing to 10-75in. at the 
muzzle. The powder chamber has a diameter of 7‘5in. 29in. full, 
thence reducing for a dist of 8*bin., giving a total of 37 ‘bin. for 
the powder chamber. Bids for a complete set of rough bored and 
turned steel castings for a steel cast, 6in. high-pressure, rifled 
gun by the Pittsburg Steel Casting Company :— mer steel, 
3300 dols.; elastic limit, 40,000 ; tensile limit, 80,000; per cent. 
of elongation, 7 per cent.; per cent. of reduction of ore, 7 od 
cent.; weight of finished gun, 11,000 lb.; length, 193-53in. ; ia- 
meter of powder chamber, 7‘din. The greatest diameter of this 

n is 22in. in the rear of trunnion, decreasing to 20‘5in. near the 

reech. The diameter of 19°5 in front of the trunnion decreases in 
a straight line to 9°82in. at the muzzle. 
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MESSRS. KIRKALDY’S REPORTS ON THE STEAM PIPE OF THE ELBE. 
Tux following reports on the burst steam pipe of the Royal Mail steamer Elbe were supplied to the 
coroner’s jury during the inquest, on the 13th instant :— 


report A.—-Results of Experiments to Ascertain the Tensile Strength and Quality of the C ‘opper and Brazug of Pieces of Pipe 
received from Messrs, Oswald, Movdaunt, and Co., per Mr. Peter Samson. 

















Original, Ultimate stress. Contraction Extension Appearance 
Test Description. ——_———____—_-- —————--| ofareaat | in of 
No. Size. | Arca.| Total. Per square inch, fracture. | five inches, fracture. 
v. in. '8q.in.| Ibs. | Ibs. Ibs. Ibs. per cent. per cent. 
2338 | Aft pipe, longitudinal ..| °50x°26  °130 | 3,552 | 27,323 25°4 | 12°2 Silky and granular, 
9344 du t= = do. we] gp %°27 | 7185 | 4,161 | 30,822 29,478) 53°3 +42°8 W7"4717°7) Silky. 
2350 do.2s'% do. » X'27 | °185 | 4,089 | 80,289 29,985 | 49°6 37-7 | 23°6 167 do. 
9341 do.= 3 do, » X°25 | °125 | 2,966 | 728 , 13°6 f | 4°6) f Silky and rr flaw, 
2347 do.z#& do. y» X27 | +185 | 4,807 | 31,903 } 28,991 87°7 + 32°6 21°6 5 15°7 Silky. 
2353 do.> 4% do. » X27 | °185 | 4,231 | 31,841 46°6 | 21-0 j do, 
2330 doe do. sy X°26 | °180 | 38,479 »761) 23°8 | 10°4 Silky and granular. 
2345 do. § do. » X27 | *135 | 4,241 | 81,415 + 29,868 58°5 (44-7) | 28-2 20°8) Silky. 
251 | do.g®g do. » x97 | 135 | 4,248 | 81,480) 0.71 | 51°8 as | 283 wi 0. 
2342 do, g do. » X25 | 125 | 8,141 | 25,128 x j » 186) f | 5°2) f Silky and uel flaw. 
2348 dof 2 do. »» X27 | 185 | 4,824 | 82,029 + 20,674 49°6 38-3 | 20°8 "20-4 Silky. 
2354 o_ bm | » 185 es3 | ou'see as) | eae Silk ry I: 
2340 0S, do, | pp oS *13! 3,832 5 f 8° 2) 4 y and granular, 
9346 | do. #2 sdo, 1 xa7| do. | 4,840 | 82214} 9000 63-7 bn | 33-6 ber-4) Silky. 
2352 do. $4 2 Sdo, » X'27| do. | 4,887 | 32,126 20,181 57-0) ( 44-g | 30°4) 98:5 do. 
2343 do 2 53 Bo. » %°25 | +125 | 3,050 | 24,400 , 12-0) | 4:0) ( Silky and granular, flaw. 
2349 do. do. » 7°27 | °185 | 4,838 | Shoes 29,358 50°4 137-8) | 30°4 119-7) Silky. 
9355| do. } do. ” x27 | +135 | 4/261 | 31,562 Bll | 24-6) 0. 
2356 do. do. » X27 | °185 | 4,466 | 33,081 ) 60°0) | 33°83) do. 
2357 do. do. » X'27| do. | 4,896 | 82,563 $3,006 | 58°5 59°0 | 82°74 83°1 do. 
2358 | _ do. do. "] "x97 | do. | 43542 | 333644 58°5 | 88:2 fj do 
2364 | Fore pipe, longitudinal..| ,, X°25 | °125 | 3,184 | 25,472) 17°6) 5°6) Silky and granular. 
2365 do. do. «| 9 25] do. | 2,603 | 20,824 23,114 | 5°6> 1-7 | 232 3°5 — and 1 flaw. 
2366 | do. do. x25 | do. | 21881 | 23,048 ) 12-05 | o-sf Silky and granular. 
2367 do. do. » X°25 | do, | 4,217 | 33,736) | 51°2) | 85°2) Silky. 
2368 do, do. » X25} do. | 4,044 | $2,352 > $3,032 | 46°4} 60°1 | 27°0} 31:2 do. 
2369 do. do. } 4, x'25 | do. | 4,126 | 83'008 ) | 52°8) | 31-6) do. 
2359 | Aft pipe, circumferential | 2°00x°27 | *540 | 17,835 | 33,027 ) | 33°9) | 28°4 \ do. 
2360 do. do. wo] X27 | do, | 17,585 | 82,472 > 82,715 | 30-0 > $2°7 } 22-2 25°4 do. 
2361 | do. do. | 5, x27] do. | 17,680 | 82,648 J | s4-3 J | 25-8 f do. 
2362 | Aft, circum. brazed joint; ,, x°27 | do, | 15,924 | 29,489 \ 30 298 \ ,— ' “ | 7°6Lig.5> Broke in joint. 
2868 do. do. do. i on “27 do. 16,792 31,096 ’ } } — | 13°45 } In solid, edge of do. 
2878 | Fore do. do. ++] op X°27 | do. | 17,174 | sa’sos } at 198 '-98, 4601 — 2. t_ |e b10°3 Lrg In solid, clear of do. 
2374 | do. do. do. oy 725 | *500 | 15,296 | 30,592 , , i— § { | 62 fs In solid, edge of do. 
2377 | do. do. do. 1°72x 27 | *464 | 10,872 | 23,431 \ 25 906) — 1 ; 22) 1-9) At edge of joint defective. 
2378 | do, = do. do. » X27 | *464 | 11,313 | 24,381 ai Be aie 1°65 At edge of joint defective. 
2370 | do. circumferential 1°52 °27 | *410 | 13,592 |*83,151 ) | 31 2) } 32°6) Silky. 
2371 | do. do. | 4, X°26 | +895 | 13,859 |*83,820 - 33,850 | 36°7 36°2 | 36°8 84-3 do. 
2s72 | do do. ‘.| 3-26 | B95 | 13,066 |*33,078 } | 40-0) | s3-6f do. 
2375 | do. do. 1°72x "27 | +464 | 15,066 | 82,470) 90.554 | 29°72 pe 39-4} os do. 
2376 | do. do, » X27 | “464 | 15,144 | 32,638 5 Eg | 89°25 “9 | 808 do. 
| | In three inches. 
2379 | do. longitudinal ..| 0°40x "27 | 108 | 8,424 | 31,704 129 $19 | 88°9) 99. | 5°S Pag gs do. 
2382 | do. ms ol yo a8 2 > oo | Py pee | 21°35 } | sot } a flaw. 
2380 | do. O. “| oo 0. , | $1, mae |. , | 34°3 on Lageg | 22°S Paw. ns 0. 
2s | do, ao, CS] Regt | ao | sous | 2s a 52,78 80,205 | 37 f3 5 94°3 | rd bal 1 ao. 
2381 0. Oo. oof gp ae 0. ¥ , 31, ” | 43°5 — 7°3 0. 
asi |do. do. ) MOSH | dat | sites | stone $8787) |gs-of4t2) | S-9 f29°8/ do. 
2885 | do. do, +) 9 %°27 | do. | 3,611 | 33,485 + 50-0 | 87°0 do. 
2386 | do. do, ool ‘gp TSE Fa 3,624 | 33,555 33,466 | ia} 51°8 | 89°6 7°6 do. 
2887 | do. do, os]. gh Mee ee 3,608 | 33,408 { 518 | 86°3 - do. 
| | | In five inches. 
238s | Aft, longitudinal .. ..) 2°00x°27 | -540 | 16,836 | 31,178 85°5) | 28°6 Silky and granular, 
2389 | do. do. te ee] gp X°27| do. | 18,046 | 83,418 82,738 | 48°3 > 43°9 | 38-6 $3°5 Silky. 
2390 | do. do. is , » X'27 | do. | 18,154 | 33,619 | 47-9) | 88-2 do. 
2391 | do. ¢ d f{} » *'27 | do. | 16,298 | 30,181 | 49°1) | 42-4 do. 
2392 | dow, do. Brazing.) | ,, x°27 | do. | 16,442 | 30,448 30,381 | 49°6 + 49°7 | 42°8 43°4 do, 
2393 | do °3 id " X27 | do. | 16,396 | 30,363 ) | 50-5) 45°2 do, 
2394} do. Sydo. over [| » X°27 | do. | 16,082 | 29,688) | 50°9 43-2 do, 
2395 | do.g edo. joating 7) 9» X°27 | do. | 15,7 29,126 > 27,478 | 30°4- 37°0 | a} 29°5 Silky and granular. 
2306 | do. 3.5 3do. B-\) x27 | do. | 12,754 | 23,619) 7) 15°4 Granular. 
2397 | do. ¢~ do. fj)» x7 | do. | 18,581 | 25,150 ) 27°0) 19°2 do. 
2398 | do.*= do, Burnt. | yy X'27 | do. | 12,564 | 23,267 21,492 | 21-6 19°9 | 16°4 15°1 do, 
2399 | do. 4 do. Uo x27 | do. | 8,672 | 16,059 111) | 96 do, 














* Elastic stress, 17,366 Ib., 17,1641b., 17,164 1b.; mean, 17,281 lb, per square inch, 
For position of specimen see Report B. 
Davin KIRKALDY AND Son, 
Perer Samson, an Board of Trade, 99, Southwark-street, London, 8.E., October 12th. 
ford-street, Covent-garden, W.C. 





Report B.—Drawing showing Position of Specimens cut out of the Copper Steam Pipes, received from Messrs, Oswald, Mordauint, 
and Co., per Mr, Peter Samson. 
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For tabulated results see Report A. 





Report C.—Conelusions derived from Experiments on Copper | than deteriorate. the metal. Specimens were carefully heated 
taken from the Steam Pipes. | by us to brazing heat, and afterwards gave the following results: 

The results of experiments on pieces cut from different parts Tensile strengthir Con- 
of pipes, to find what effect the treatment they had been sub- H ape => ——— 
jected to for brazing, &e., had on the quality of the copper:— | 5 specimens to brazing heat... aa $0,181 ; 30,831 ‘oT 
na ibe pers ae | For the purpose of finding the effect of undue heating, speci- 
Highest. Lowest. Mean. Mean, | Mens were treated as under :— 

12 yore nok ae ee 33,644 31,178 33,083 51°2 | 8 epectmens subjected to a blisteri: 





heat 29,688 23,619 27,478 87°0 


8 specimens, centres being 1}in. from joint $2,214 28,886 30,059 448 | 2 9% ee Se ee 
: do, do, lin, do, 82,020 25,128 29,774 41°5 | There is not only a very marked difference in the results thus 
0. do. jin. do, $1,903 23,728 29,277 87°7 | obtained, com with those from the ones subjected only to 


The heat when brazing the joint had affected the copper; as | a heat sufficient for brazing, but the appearance of the fractures 
the strength of specimens increased somewhat the farther they | also and the whole texture of the metal is changed from wholly 
were away from the joint; but the effect was more to anneal | silky to wholly granular, showing that the effects of the original 





rolling is lost, and the metal returns almost to the nature of a 
casting when unduly heated. The preceding specimens were all 
cut lengthway of the pipes, whereas the following were cut 
cireumferentially :— 
Tensile strengthin Con- 
per sq. in. traction, 
Highest. Lowest. Mean. Mean. 
33,820 32,470 32,876 361 
These results do not differ materially from the lengthway tests: 
6 specimens with joints.. .. .. 31,804 23,481 28,466 
Although the four best jvints compare favourably with the 
solid, it must be borne in mind that it is the weakest joint that 
has to be reckoned with. Examination of the exploded joint 
shows that the copper first ruptured was reduced in thickness 
from *27 to ‘14 or ‘15 of an inch, having been bevelled to form 
scarf, and the corresponding lip, which would have made up the 
full thickness, had not neon 4 


8 specimens opposite joint .. 


Davip KiIRKALDY AND Soy. 
99, Southwark-street, London, 8.E., 
October 13th, 1887. 


The outside lip, or feather edge of the scarf, of the exploded 
pipe, being still sharp, is further and indisputable evidence of 
the correctness of my averments at the inquest, that the copper 
had not been overheated during the operation of brazing, although 
that part had been nearest the fire. Davip Kirkacpy. 


Mr. Kirkaldy produced the exploded joint—sixty-two frac- 
tured specimens; Report A giving full particulars of the results 
obtained, Report B showing portions of the pipes experimented 
upon, and the relative positions of the sixty-two specimens 
tested; Report C, conclusions arrived at by him, as above. 

Coroner’s inquest and Board of Trade inquiry held in the 
Town Hall, Southampton, October 13th, 1887. 








TORPEDO BOATS FOR SPAIN. 





Ix our present issue, on page 332, we give an illustration 
of two torpedo boats, the Azor and Haleon, which have 
lately been constructed by Messrs. Yarrow and Co., of Poplar, 
for the Spanish Government. They are 135ft. in length by 14ft. 
beam, being of the same dimensions as No. 80 torpedo boat, 
lately completed. by the above firm for the Admiralty, which is 
the largest and fastest torpedo boat in the British navy. 

The general arrangement of these torpedo boats is sufficiently 
clear from the illustrations to need but little description. 
Suffice it to say, that the engines are of the triple compound 
type, capable of indicating 1550 horse-power, steam being sup- 
plied by one large locomotive boiler, which our readers are 
already aware is in accordance with the usual practice of the 
makers ; as, by using a single boiler, great simplification of the 
machinery takes place, and considerably less room is occupied, 
than if two boilers were adopted. It is worthy of record that, 
although in some torpedo boats, and indeed in a great number 
of them, trouble has been found with the locomotive type of 
boiler, still we have no hesitation in saying that this is due 
either to defective design or bad workmanship, and that, if pro- 
perly designed and constructed, such difficulty does not occur ; 
and it is a fact that Messrs. Yarrow and Co. have already con- 
structed a great number of locomotive boilers of the exceptional 
size adopted in these two Spanish boats, and they have turned 
out in every respect, after actual service, perfectly satisfactory. 

The forward part of the boat is provided with two torpedo- 
ejecting tubes, as usual, and near the stern, on deck, it is pro- 
posed to place turntables, with two torpedo guns for firing over 
the sides, as already adopted by several Governments. The 
trials of the Azor took place about two months since, giving a 
speed during a run of two hours and three-quarters, carry- 
ing a load of 17 tons, of 24 knots. Since her trial she has 
steamed out to Spain, having encountered during a portion of 
the voyage very bad weather, when her sea-going qualities were 
found to be admirable. 

The Halcon, whose official trials took place last week, obtained 
a speed of 23°5 knots, carrying a load of 17 tons. She is now 
being pushed forward to completion, and will leave this country 
for Spain in the course of next week. It may be remarked 
that a speed of 24 knots, in a boat only 135ft. in length, 
under the Spanish conditions of trial, is by far the best result 
that has ever been obtained in a vessel of these dimensions. 
There is, however, no doubt that had the length of the boat 
been greater, a still higher speed would have been obtained; but 
it was desired by the authorities to keep within the smallest 
possible dimensions, so as to expose as little area as practicable 
to the fire of the enemy, it being clearly evident that this is a 
consideration of the first importance in an unprotected war 
vessel. 

In conclusion, we would add that the hulls of these two 
Spanish boats are of much greater strength of construction than 
is usually adopted in torpedo boats, it having been found that, 
for the sake of obtaining exceptional speeds, strength sufficient 
for actual service has often been injudiciously sacrificed ; and, 
judging from the numerous accidents which took place at the 
recent trials off Portland, we have no doubt that in the future 
naval authorities will be quite ready and willing to sacrifice a 
little speed so as to obtain vessels which are more trustworthy. 
The necessity for this, we feel convinced, will be conclusively 
shown if ever torpedo boats are engaged in actual warfare, and this 
not only as regards strength of hull, but also as the 
machinery, which at present is only capable of being handled 
successfully by men of exceptional training, who in times of war 
would not be readily procured. 








WaArTER IN SHEFFIELD.—The Water Committee of the Sheffield 

rporation inspected the water-works, of which og beg to under- 
take the management on the Ist of Jan. The Dale Dike reservoir, 
which has a capacity of 486,000,000 gallons, has just been tapped. 
The reservoirs now completed afford a supply of water, supposing 
no rain to fall for six consecutive months, of 10 million gallons of 
water per day, sufficient for a population of over half-a-million in- 
habitants, and when all the authorised works are carried out the 
supply will be increased to upwards of 15 million gallons per day. 


A LarcE Fitter.—The recent drought has compelled attention 
being directed to sources of water supply which, under ordinary cir- 
cumstances, would be regarded as altogether unsuitable, and this has 
brought considerable inquiries to filter makers. Messrs. Slack and 
Brownlow, of Manchester, who have recently been very busy in their 
larger type of filters for works pur s, are now designing for a 
works near Manchester a special filter to deal with the water of 
the river Irwell, probably one of the most polluted streams in the 
country. The filter consists, in the first place, of a large settling 
tank, divided into a ber of partitions ; the water from the river 
has to pass through this tank, where it is chemically treated, and, 
flowing from one partition to another, gradually deposits the solid 
matter held in suspense; from this tank it passes over a rough 
filter bed, and then is finally filtered through a carbon bed, the 
santa of water passing through being about 5000 gallons per 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Boyveav, Rue de la Ba’ 

BERLIN.—Asuer and Co., 5, Unter den 

VIENN A.—Messrs. Gernotp and Co., Booksellers, 

LEIPSIC.—A. Twietmrver, Bookseller. 

NEW YORK.—Tue Witimer and Roczrs News Company, 
81, Beckman-street. 
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DEATH. 
On the 17th inst., at 26, St. Leonard's-terrace, Chelsea, RopeRT Hunt, 
al Keeper of Mining Records, Museum of Practical Geology, 
aged y. 
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THE BOILER EXPLOSIONS ACT oF 1882. 


_ Tue fifth report on the working of the Boiler Explo- 
sions Act of 1882 contains some facts of interest, 
although the working of the’ Act seems to do neither 
good nor harm. The officers of the Board of Trade 
continue to make “preliminary inquiries” concerning 
explosions” of boilers, stills, heating apparatus, 





and all things of this order, from a marine boiler 
to a steam pipe; but nothing comes of the reports or of 
the recommendations. The reports are published by the 
of Trade, which having thus recorded its grow] in 
accordance with the Act, nothing more happens. The 
owners of the boilers, or those in charge, if alive, have 
been “ happy to give every information in their power,” 
and the TFair ends in some cases with the purchase of 
another old boiler, or the repetition of the old neglect of 
the essentials to safe boiler using. In the report of the 
working of the Boiler Explosions Act for the year 
ending June last Mr. Gray mentions that “no formal 
investigation has been held during the year, the pre- 
liminary inquiry having in each case been found quite 
sufficient to determine the cause of explosion. This 
has also been the case in each of the preceding years 
during which the Act has been in operation, and in some 
respects it is of course satisfactory that the causes of all 
the explosions reported upon should have been ascertained 
without in any one instance necessitating the increased 
expense which a formal investigation before two Commis- 
sioners-would have involved. But, on the other hand, 
this fact has been attended by one serious disadvantage. 
By the terms of the Act a court of formal investigation 
has power to order the costs and expenses of inquiries or 
investigations, ‘or any parts thereof, including therein the 
remuneration of persons holding such inquiry or investiga- 
tion to be paid by any person summoned before it or by the 
Board of Trade,’ but no provision of this kind is made in 
cases in which only a preliminary inquiry is held. The 
consequence is that however gross may have been the 
neglect or mismanagement of the person responsible for 
the explosion, there are no means of enforcing payment 
of any part of the expenses incurred in connection with 
preliminary inquiries. These have to be borne by the 
Government, while the person really to blame finds him- 
self exempt from all liability as regards the costs.” This, 
of course, explains to some extent the barrenness of 
results which attends the working of the Act. As the 
outcome of a preliminary inquiry, the Board of Trade 
can only record what it did in any case in a report con- 
cluding with a comment by Mr. Traill on the badness of 
somebody or something. This, of course, ought to be 
altered, and there surely ought to be no difficulty in 
putting through Parliament an amendment of the Act 
empowering existing authority to act upon the report of 
the Board of Trade, so that offenders may not be exempt 
from costs their negligence has incurred. As the Act 
stands, it cannot be said to be of much use, for certainly 
no good comes of making and printing reports upon whic 
no action is taken; and amendment is the more necessary 
because the explosions which have obvious causes are by. 
far the largest innumber. They are most often the result 
of negligence or parsimony by some person or persons, 
and so long as this largest class of offenders are not 
affected by the Act it is practically a dead letter as far as 
concerns better provision for the safety of the public. 
At the present time the persistent users of old and bad 
boilers and fittings, and the employers of low-waged and 
incompetent attendants, can say of the Board of Trade 
reports that they amuse the writers and do not hurt them. 
This surely calls for remedy. Is it, for instance, in spite 
of all law, to remain not only possible, but common, for 
imonious steam users to run such risks as those run 
yy the owner of the boiler of a portable engine used at 
Kettering for sawing, and which was thirty-four years 
old, and worked until shortly before the explosion in 
February last at double the pressure it was intended for 
when quite new? This ancient, overworked boiler held on 
as long as it could, but when it did give way it became a 
complete wreck. Take again the risks run by the owner 
at Weston Conney, Staffordshire, who employed an engine 
in chaff-cutting until February last, the boiler being 
reported “completely worn out, safety valve very defec- 
tive, and the only means of feeding was by pouring water 
through the safety valve orifice before steam was raised.” 
The report mentions that during the year 1886-7 pre- 
liminary inquiries were held in thirty-seven cases, in 
which twenty-four lives were lost, which is less than in 
any of the five years of the working of the Act except 
1883-4, when forty-one cases represented eighteen lost 
lives. During the first year of the working of the Act, 
1882-3, there were forty-five cases examined; in 1885-6 
fifty-seven were examined. There was thus a consider- 
able decrease in the number last year. One of the thirty- 
seven of the year 1886-7 was a tramway locomotive 
working on a line owned by the Woodland Colliery 
Company, and of it the report states that it “was the 
seventh ie made by the same firm which has exploded 
from the same cause, ze. grooving at the longitudinal 
seams, since the passing of the Act.” The inspector who 


‘| reported on the case attributes the grooving to the bend- 


ing action set up by the use of lap joints. None of the 
boilers in three cases we have referred to were insured or 
inspected by any boilers’ insurance company, but in 
five cases out of the thirty-seven the boilers were 
under such inspection; but the report says that only 
in three of these would more thorough inspection 
have revealed the defects. The five insured cases 
included collapsed furnace flues of one Cornish and 
of one Lancashire boiler, one collapsed fire-box of a 
vertical boiler, one explosion of a stop valve chest, said to 
be due to the sudden impact of condensed water which 
had been set in motion by steam from one of the boilers; 
and one collapsed tube of a tramway engine on the street 
car line at Blackburn. This killed one man, and the 
vertical boiler killed two. The most fatal case of the 
ear was that of the explosion of a donkey boiler on 
the Cartago Nova in November, 1886, of which the 
fire-box collapsed under undue pressure consequent on a 
defective safety valve, and killed eight men. This boiler 
had been in 1885 surveyed at Lloyd’s, but had not been ex- 
amined in 1886. It had been deferred for some reason, 
and the delay probably cost eight men their lives. 
As providing statistics and occasionally drawing atten- 
tion to glaring deficiencies in boiler working or construc- 
tion, the Board of Trade work under the 1882 Act may be 





of some use, but unless some method is devised for 
unishing offenders in plainly arity cases, the 
ard of Trade might just as well discharge its officers, 
cease making reports, and save the taxpayers’ money. 
There is no use in spending money under this Act unless 
lives can be saved. 


THE CALORIFIC VALUE OF COAI, 


Wevery recently and very carefully explained the nature 
of the processes of combustion and of generating steam. 
We showed what the theoretical maximum efficiency of coal 
is; and we explained the conditions which must be 
observed in designing and working steam boilers in order 
to get the greatest amount of work out of a given quan- 
tity of fuel. Articles similar in character have frequently 
appeared in this and other journais before; and there is 
no lack of published information on the subject. In spite 
of all this, we are still told over and over again that boilers 
are evaporating fabulous weights of water per pound of 
coal. In very many of these cases it is obvious that the 
inventor of the boiler in question, or of some combustion- 
aiding-smoke-preventing device connected with it, is 
either deceived himself or is trying to deceive otherr. 
But now and then we come across statements of the 
results of experiments made by highly competent engineers 
which it is as hard to disbelieve as it is difficult to credit. 
In one case which came under our notice some months since 
a boiler was stated to be evaporating 121b. of water frcm 
about 120 deg. per pound of not very excellent coal. Cal- 
culations based on the known thermal equivalent of this 
coal and of the temperature of the escaping products of 
combustion showed that thestated resultought to be mythi- 
cal. However, an independent and extremely careful and 
competent engineer was called in to test the boiler, and 
the results he obtained staggered himself. He repeated 
the investigation without altering the result, and the only 
conclusion which it is possible to arrive at is that either 
the boiler primed heavily without giving the smallest 
indication that it was doing anything of the kind, that 
less than 121b. of air sufficed to secure perfect combus- 
tion, or that the thermal equivalentof the fuel used was not 
correctly stated ; that, in other words, the combustion of 
pound of the coal liberated more than the given number 
of thermal units. This case is not isolated by any means. 
We have in several instances heard of as much as 131b. 
of water being evaporated per pound of coal under condi- 
tions which appeared to be entirely opposed to any such 
result being possible of attainment; and yet the state- 
ments are made in elaborate form, and by men whose 
competency and veracity are beyond question. It is well 
known, for instance, that triple expansion engines have 
worked with 1°5lb. of coal per horse-power per hour. 
Now, the modern marine boiler is not in any way a spe- 
cially economical steam generator. It is generally hard 
pushed. The tubes are of large diameter and not very 
numerous; and we all know that the products of combus 
tion escape very hot indeed. The feed-water is sent 
in seldom at a higher temperature than 110 deg. Under 
these conditions, it would appear that the boiler ought 
not to evaporate more than 9lb. of water per pound of 
coal; but 15 x 9 is only 13°5, and if we are to take the 
boiler at 91b. of steam per pound of coal, we must rate 
the engine at 13°5 1b. of steam per indicated horse-power, 
which is an almost incredibly small figure. Assuming 
that the engine was perfect within the limits of theoreti- 
cal perfection possible to a steam engine, and that no 
losses took place by cylinder condensation, back pressure, 
&e., the maximum work that could be got out of steam of 
150 Ib. pressure is equivalent to about 11°8 lb. per horse- 
power per hour. Deducting this from 13°5 lb., we have 
only 1°7 lb. per horse-power to cover all losses. We can- 
not with any approach to accuracy assume that a marine 
engine uses less than 15 1b. of steam per horse per hour; 
probably it is more. But 15 Ib. of steam is equivalent to 
an evaporation of 10 lb. of water per pound of coal, 
which, on the other hand, seems to be excessive under the 
conditions. 

All things considered, while we draw the line carefully 
between rash statements and very cautious deductions, 
we are impelled to the conclusion that coal possibly pos- 
sesses a higher calorific power than has been assigned to it 
by chemists. There are more ways than one by which its 
thermal value has been ascertained; but these all in the 
laboratory depend on the combustion of small, in some 
instances exceedingly small, quantities of fuel, and it seems 
to be not impossible that the thermal unitsdeveloped under 
the conditions obtaining in a boiler furnace may be diverse - 
from those under which the coal is tested in the labora- 
tory. We put forward this proposition with doubt and 
diffidence, because the chemist will, beyond question, say 
that his methods cannot err. So much coal is combined 
with so much oxygen, and the result must be so much 
heat.. This may be quite true, and yet not affect our 
proposition. In the laboratory, the coal burned is em- 
ployed to raise the temperature of a given volume of 
water, precautions being taken that the whole of the heat 
generated shall be communicated to the water. The value 
of the result depends on the accuracy with which this 
object is secured. But it must not be forgotten that 
there is in all cases internal work done in the fuel which 
is not accomplished for nothing, and the work may be 

ater in SS -- sabsiem in the laboratory than it is in the 
urnace. We have a complex process in a word, for we have 
not only to deal with the amount of heat generated, but 
with the transfer of that heat; and there are certain curi- 
ous things about the transfer of heat which have never 
ba been. satisfactorily explained, and which we may cite 
ere in order that discussion may throw some light on 
them. 

The nature and action of radiant heat, for example, is 
very imperfectly understood. It is well known that heat 
is not a thing, but a condition—that, in other words, it is 
a mode of motion. Now, radiant heat will we freely 
through a vacuum as perfect as a vacuum can be got. If 
air were present it might be said that the heat rendered 
itself manifest by causing the motion of its particles. 
As there is practically no air present in the vacuum, we 
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are driven to find another explanation, and accordingly it 
is said that the ether transmits heat just as it does light. 
This may appear to be begging the question a little; but 
we may let this pass and assume that the statement is true. 
How comes it, then, that the further we get away from the 
source of heat the less efficient are the radiant rays? The 
answer is, of course, that they are diffused over alarger area. 
Suppose, however, that there is a limit to the diffusion, 
but none to the loss of effect—what then? We cannot do 
better than give an instance to explain our meaning. 
Many years ago there were ov the London and North- 
Western Railway certain locomotives with abnormally 
deep fire-boxes. The distance from the grate to the 
crown plates was little less than 6ft. These engines 
steamed very badly. There was plenty of draught, and 
as there was also plenty of room for the mixture of the 
air and gas, the combustion was nearly perfect. Neverthe- 
less, the engines would not make steam. After many 
trials with them the grates were raised about a foot up 
in the boxes, and the engines then made plenty of steam. 
In the first instance, the fire-box crowns were so far from 
the grates that the radiant heat was not effective. By 
bringing the burning fuel nearer to the roof more steam 
was made. What became of the radiant heat in the first 
instance? It must be expended in some way or on some- 
thing. It represented energy, and as such could only be 
transferred ortransformed; itcould not bedestroyed. It was 
in the fire-box at first in either case. Why was it not as 
efficient in the high as it was in the low box? If it was 
not expended in heating the water in contact with the 
fire-box crown, then the tube and smoke box tempera- 
tures should have been higher with the low than with 
the high grate, but the converse seems to have been 
the case. Again, there are certain forms of steam 
boiler in which the fire is made in a fire-brick furnace 
outside the boiler, and the flame and products of combus- 
tion pass from this chamber to the boiler. -We are not 
now referring to boilers which work in conjunction with 
iron furnaces, but to special boilers. The scheme has 
been patented and worked to some extent abroad ; but 
such arrangements are always inefficient to a degree. If 
any owner, say, of a Lancashire or Galloway boiler, will 
construct a fire-brick chamber, and putting the grate bars 
in it, lead the flame and heat from this chamber 
straight into the furnaces of the boiler, he will find that 
perfect combustion and no smoke will probably be secured, 
but that the waste of coal and loss of actual steaming 
power is very great; and this, although the furnace is so 
carefully protected with sand or other non-conductors 
that little heat can be radiated from it. Now in either 
case, that is to say, whether a pound of coal was burned 
in the boiler or outside it in the furnace chamber, the 
thermal units set free are the same; why is it that with 
the chamber the boiler is inefficient and uneconomical? 
All the heat generated is transferred to the boiler flues in 
one case as well as the other. How is it that it is wasted 
in one case and not in the other? 

Applying this to the chemical test, it seems to be clear 
that if the conditions in the steam boiler are more effi- 
cient for utilising radiant heat than they are in the 
laboratory calorimeter, the boiler may give a higher 
result than theory indicates as possible. This brings us 
to the principal object which we have in view, namely, to 
pro that some competent chemists should re-open the 
whole subject, and, selecting a few typical coals, submit 
them to careful tests on a much larger scale than has yet 
been attempted, to ascertain what their true thermal 
efficiency is. The cost of an investigation of this kind 
would not be very great, and we have no doubt but that 
the requisite funds could be easily obtained. There ought 
to be no more difficulty in obtaining an adequate thermal 
analysis of a sample of coal than there is in obtaining 
information concerning the strength of a sample of steel. 
It has been found of late years that the older methods of 
testing by simply pulling a bar in two left something to 
be learned, and often gave anomalous results. In the 
construction of the apparatus used for testing fuels for 
heat value there is room for modification and improve- 
ment, just as there was in the testing machine. It is, we 
think, important that new fuel tests should be made under 
conditions which would give them more practical value. 
A proof that coal was to a moderate or even slight extent 
better than it is supposed to be would clear up some 
obscure points about steam boilers, and establish the 
reputation for truth and accuracy of observation of some 
men who would be much the better of this rehabilitation. 


SOFTENING WATER BY THE CLARK PROCESS. 


Ix a previous number—Eneineer, July 1st, 1887—we 
commented on the Porter-Clark process for softening 
water, and its peculiar adaptability for Bristol. That 
article led to a long and most, interesting correspon- 
dence, the salient feature of which is that not one of the 
correspondents speak unfavourably of the system. Why 
then is it not more widely adopted? We hinted lightly 
on this in our article, and perhaps we scarcely care to 
expatiate upon the probable reasons now, but we believe 
it would be both interesting and useful briefly to summa- 
rise the correspondence. 

Mr. W. J. Cooper, the analytical chemist, is of opinion 
that the time for discussing the applicability of the Clark 
process to the London water supply would come when the 
_ water companies were dissolved, and the whole 

ndon service was taken over by a central authority. 
Perhaps this is placing its possible adoption in a very 
remote period, and hardly bringing it within the limits of 
what are called practical politics; but Mr. Cooper never- 
theless insists upon the importance of its adoption, 
especially by the Kent Water Company. Professor 
Wanklyn, on the other hand, is very much warmer in his 
advocacy of the system. He points out that with hard 
water thorough cleanliness is au impossibility, and insists 
that it is the duty of the chemist to press on the attention 
of the public the advantages of soft over hard water. 
Mr. Howatson, who has introduced an apparatus for the 
Clark process, which is one of several, and overcomes the 
original objection against the process of occupying too 





much space, has also contributed a letter. Mr. Howat- 
son’s apparatus has been in use with much success at 
Brussels. He says, “As proof of the advantages to 
be derived from the use of the Clark process, I 
may refer to the results obtained by the engineer 
of the waterworks here (Brussels), and also to the similar 
experience of a well-known firm of engineers and _boiler- 
makers, who have aj 5 rage which occupies a space of 39in. 
square by 7ft. high, by which the water is reduced from 
29 deg. to 7 deg., with an expenditure of 4} Ib. of lime 
per day for a 60-horse power boiler.” In another case a 
sugar manufacturer found it almost impossible to continue 
on account of the hardness of the water at 40 deg. 

the lime and soda process the water is reduced to from 
4 deg. to5 deg. He further adds, that on the Continent 
steam users are not slow to appreciate the advantages 
of soft water. Another correspondent, signing himself 
“C. J.,” states that Messrs. Bryan, Donkin, and Co., have 
used a lime and soda process for softening boiler-water, but 
have never published the details of the process. Ina later 
numberthereisa very interesting letterfrom Messrs. Bryan, 
Donkin, and Co., containing a-description of their process, 
and one from Messrs. J. W. Gray and Son confirming 
Mr. Howatson’s statements, and giving the results of their 
treatment with water varying from 60 to 90 deg. of hard- 
ness, which they reduced to 5 deg. Messrs. Grinson and 
Co. give an account of a successful application of the 
Clark process, by themselves, to the treatment of river 
water for dietetic purposes. This is at Egham. The 
water is drawn from the Thames, near Staines, above the 
intake of the London Water Companies ; it is reduced in 
hardness from 15 or 16 deg. to 4 or 5 deg., and then what 
matters in suspension have not settled out in the time 
allowed, are filtered through the precipitated chalk that 
is remaining in suspension. To the question raised by 
Mr. T. W. Bemnek, whether it is possible to treat water 
by this process, which contains largely mud or sediments 
in that form, Messrs. J. W. Gray reply that they have 
found it rr to deal with all waters that have been 
submitted to them. They add that one of their first 
experiments in this direction was the temporary erection 
of an apparatus at a part of the river Thames where the 
matter in suspension was excessive, and that they received 
the following report from Mr. Dyer, F.C.S. “The un- 
treated water was thick and turbid, being loaded with 
mud, of which it contained in suspension 100°3 grains per 
gallon, of which 181 grains was organic matter, and 82°7 
grains mineral matter. The treated water was particu- 
larly clear, containing less than one-fifth of a grain per 
gailon of suspended matter.” 

As will be seen, all these letters are satisfactory, and 
in —_ of the system, a system which has been known 
and discussed for the last thirty years. The writers are 
all practical men, mostly engineers who have aided in 
perfecting the Clark process, but curiously enough none 
of the gentlemen to whom we referred in an article in 
which we recommended the adoption of this process in 
copnection with the water supply of Bristol, have 
afforded any information or explained anything in 
connection with the question we raised; and yet 
we venture to think that the professional repu- 
tation of these gentlemen is at stake. Either the 
evidence of Dr. Tidy, Professor Dewar, Dr. Odling, 
and Dr. Frankland is right, and the statements of our 
correspondents are wrong, or else the contrary is the case. 
Are we to assume that the facts in favour of the Clark 
process are so strong that these eminent chemists feel 
themselves convinced against their will? If that be 
the case, would it not be both generous and politic for 
them to publicly acknowledge their defeat ; for we all 
know that even eminent analytical chemists are, after all, 
but human, and liable to error. At any rate, their 
present attitude cannot be said to further in any way the 
interests of science, and we presume that these are the 
only interests which these gentlemen have at heart. 
Either the Clark process is feasible and useful, or it 
is not. Much depends on definitely settling this vexed 

uestion, and when so much is at stake, the interests of 
the nation as well as those of science, we had hoped that 
these gentlemen would have come forward and given us 
their reasons, Perhaps it is somewhat unwise to ex- 
pect reasons from scientific experts, who generally con- 
tent themselves with oracular statements; still, we think 
that in a case of such importance as this, the ordinary 
forms might have been waived and some condescension 
shown. As it is, we cannot help feeling that the whole 
question is left in a very unsatisfactory condition. A sort 
of ugly doubt oppresses us. Can the gentlemen of 
scientific eminence have exalted reasons for refusing to 
come down from their pedestals; are these reasons to be 
briefly summed up in the words, “We have nothing to 
say for ourselves;” or is there something more than 
meets the eye in this ominous silence? At least, no one 
will dispute the national importance of providing our- 
selves with a cheap means of obtaining soft water. 

We may, in conclusion, refer to the lecture recently 
delivered at the American Exhibition by Mr. C. E. Parker 
Rhodes, on “ Rivers as Sources of Water Supply,” in 
which he dwelt upon the vast extent to whick all over 
the world man depends upon rivers to supply him with 
water for domestic and for manufacturing purposes; and 
re of the hardness which characterises most of 
these waters, he explained, with much force, the great in- 
dividual and national loss ye yearly from the great 
hardness of such waters as the Thames, and the great 
harm done to domestic consumers as well as to manufac- 
turing and steam-using consumers. He touched various 
such questions, and my the necessity of an occasional 
congress on water supply and purification. 





OUR MERCHANT FLEET’S CHANGE, 


THE official list of the vessels coming into the register of the 
United Kingdom and the Colonies for the past month shows 
that the enlarged building, and the diminished loss usually 
known in the summer and early autumn months have reversed 
the position since we last commented on it in THE ENGINEER, 





There were 30 steamships brought on to the register of the 
United Kingdom for the first time, and it is interesting to 
glance at these to learn the kind of vessel now being built. The 
net register tonnage of the 30 was 24,733 tons, and the gross 
register 38,667 tons. Of these steamers there were 14 which 
were of less than 350 tons net, and if these vessels—mostly for 
river use and for special purposes—be taken from the total, it 
will be seen that there is a fair average tonnage for the others, 
Indeed, an examination of the list shows that there were 10 
whose tonnage was between 2000 and 3000 tons gross, and 
another was 3920 tons gross. The engine power varies between 
4 and 400 nominal. There was added to the Colonial registers 
in the same month only one steamer other than of wood—of 
1183 tons net. Of wooden steamships, 2 small ones were added 
to the register of the United Kiagees, whilst to those of the 
Colonies there were 13 added, but they were also of small ton- 
age, 228 tons net register in the total. The sailing vessels added, 
on the United Kingdom register, were 5 of iron, of large tonnage, 
8908 tons in the total, and 24 of wood, of 2126 tons in the total, 
so that the former class averaged 1780 tons each, whilst the 
latter were only 88 tons each, and nearly all of the latter claas 
were for fishing and river purposes. Similar remarks apply to 
the sailing vessels added to the Colonial registers. Coming now 
to the removals from the registers, we find that 12 iron steamers 
were removed from the register for the United Kingdom—of 
7055 tons net, and 11,752 tons register. There was 1 wood 
steamer, 27 tons net, removed ; 10 iron sailing ships, 10,459 tons 
net, and 10,775 tons gross ; and 33 wooden sailing vessels of 
8475 tons net and 8771 tons gross. From the Colonial registers 
the removals were 2 iron steamers, 545 tons net and 871 tons 
gross ; 2 wood steamers, 70 tons net and 105 tons gross ; and 
41 wood sailing vessels, 11,620 tons net and 11,889 tons gross, 
Summarised, then, and taking the gross tonnage more as the 
measure of the carrying capacity, we find that 58,059 tons were 
added to the registers, home and Colonial, and 44,228 tons were 
removed thence. But against the gain is to be set the fact that 
a larger portion of the tonnage added is for special purpose than 
is the case with that removed. It it worthy of note that the ton- 
nage added to the Colonial registers was all of wood, except one 
steamer named ; and all the wooden vessels were built outside the 
United Kingdom except one ship. The home registers show that 
all the vessels added were built in the United Kingdom, but one 
steamer had been sold to foreigners and bought back. Out of 
30 steamers 22 were of steel and 8 of iron ; and out of 5 large 
sailing vessels 3 were built of steel. These are the chief facts 
brought out in the register for the past month. They show 
that there is still a large amount of shipping being built for 
special purposes, but the total tonnage so added even in this 
month of usually heavy addition is for the United Kingdom 
little more than one-half of what was the average for every month 
of the year 1883. The loss is not changed—and in the present 
year a much greater proportion has been in the form of vessels 
which have been broken up—not fewer than 11 vessels having 
been removed from the register in this method last month. The 
tendency towards the substitution of steel for iron as the chief 
material for constructional purposes grows more marked now, 
and yet in the Colonies especially a not inconsiderable number 
of vessels of wood is still built. Over a period of months the 
number of the vessels in the mercantile navy are being lessened, 
and there is moreover a purgation by the removal of some of the 
older vessels, as well as by the losses which the sea brings about, 
and a glance at the fact that there were 31,000 tons of 
sailing vessels removed last month, and only 15,000 added, 
whilst the addition of steamships was far more than the loss, is a 
proof that at present our merchant navy is becoming more and 
more one of steamships, whilst the sailing vessels decrease in 
proportion. 


NORTH-EAST COAST ENGINEERS. 


THe address of the President of the North-East Coast Institu- 
tion of Engineers and Shipbuilders delivered to the members at 
the annual meeting on Wednesday, the 19th October, may be 
not unfairly said to be a supplement to his address of last year. 
Mr. Doxford takes up the question of the amount of work to be 
done to old steamships to make them efficient. He has procured 
returns of the work done in re-engining steamers since the begin- 
ning of 1886, and shows that seventy-eight steamers have either 
been re-engined or had old engines altered to the triple com- 
pound systems on the east coast, the Clyde, the Mersey, and at 
Aberdeen, and that the tonnage was 167,306 tons gross. This 
is estimated at 3 per cent. of the numerical total believed to 
need the change, and over 5 per cent. of the tonnage. The 
larger part of the work has been done on the north-east coast. 
Mr. Doxford also shows that the great bulk of the vessels built 
or building last year and this year have the triple or quad- 
ruple expansion engines. Tables given in the address show that 
there is a considerable decline in the tonnage of the world in the 
last year, and that in shipbuilding the tonnage constructed of late 
shows that we need fear no competition at the present time. With 
decreasing tonnage and the “ possibility of an abnormal demand 
from America,” the outlook for the future need not be dis- 
couraging to shipbuilders or engineers. But the demand of five 
years ago and the high prices must not be expected to be 
repeated. The question is then asked whether in British ship- 
building there is a keeping abreast of the improvements of the 
age? It is shown that a large proportion of the tonnage which 
is built in the United Kingdom is now of steel—a far larger 
proportion of the total than that of other countries which also 
build; and the questions of the use of basic steel, of forced 
draught, and increased piston speed are also dealt with in a 
manner to show that the shipbuilders of Great Britain are in the 
van in the use of improvements. The address of Mr, 
Doxford may be fairly said to be in a more hopeful tone than has 
at times been heard of late in rd to our shipbuilding 
industries and their position. But it may be put that it is 
justified in large degree by the very rapid increase in the 
freights of steamships which has shown itself for a month or 
more past, and which proves that the demand for. tonnage is 
now equal to the supply—a change brought about partly by 
the decrease in the available tonnage referred to, and partly by 
the need we have for increased importation here, as well as by 
the enlarged demand of some other countries for commodities. 
Should that increase in the freights continue, the position of the 
shipbuilder and the engineer will be more hopeful still. 


THE BRITISH WORKMAN IN FOREIGN COUNTRIES. 


In a recent article dealing with the causes which seem to 
have led to certain ill-effects to our shipping trade in the far 
East, we referred to the tendency apparent among the lower 
classes of Englishmen to deteriorate when away from the 
influence of their own country. The remarks we then made 
have, since we so wrote, received further illustration and accen- 
tuation by reports officially made to our Government from 
various foreign countries, Mr. Archer, Vice-Consul at Porto Alegre, 
in Rio Grande do Sul, in Brazil, writes that English operatives 
were obtained for working an earthenware factory in that 
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neighbourhood. We may presume that those to whom the 
selection of these men were entrusted exercised every possible 
precaution to ensure that they should in every way be the most 
trustworthy tobeobtained. Sobriety would be of course one of the 
chief qualities to be secured, and it is probable that the character 
of the men chosen was in this respect unassailable. Yet Mr. 
Archer writes that the conduct of these workmen had been 
such as to ensure the total failure of the undertaking above 
referred to, and he further writes that his experience of British 
workmen in Brazil is very unsatisfactory. “ They are generally 
given to drink, are unsteady, exacting, and overbearing, and 
are a great contrast to foreigners.” He goes on to state that in 
all the engineering works of Brazil, such as coal mines, gasworks, 
&c., the British workmen employed are generally got rid of, and 
their places filled by Germans, Italians, and others, _Unfortu- 
nately, our own experience but too fully endorses these com- 
plaints. We have known in one instance, out of six men Y me 
with the utmost care in England to fill important abroad 
and each paid at the rates of £400 and £500 annually, no less 
than three being dismissed almost within the twelvemonth on 
account of their drunken habits. Yet these men were selected 
from quite a superior class of operatives, and were 

of exceptional skill in their craft, Again, it was but very 
recently that an engineer of standing was sent to inspect some 
gold mines in India, the erection of the machinery at which had 
been entrusted to English artificers who had borne before they 
left this country first-rate characters. We were told by the 
gentleman himself that, on his arrival at the mines, he was met 
first by the foreman of these men, so drunk that he could 
hardly articulate, and that on further search he discovered the 
remaining five sub-workmen in even a worse condition. Of course 
little or nothing had been dune, and what had been done was so 
scamped, that it had to be all done over again by native arti- 
ficers obtained from local shops, under the engineer's personal 
supervision. Is it to be wondered at that, with such instances 
multiplying as they do, foreigners are beating us abroad, even 
in our own specialities? If some improvement cannot soon 
be effected in this direction, we shall not fail to find the British 
workman when abroad deserving of an epithet as opprobrious 
as is the term “mean white” among the negroes of the Southern 
States of America. 


AN ASSOCIATION OF ELECTRICAL ENGINEERS, 


Ir has been propored that an Association of Electrical Engineers 
shall be formed with a view to founding a corporate body 
whose functions shall be concerted action in all matters in 
which those are interested who are engaged in the manufacture 
of electrical engineering machinery, apparatus, and appliances, 
and iu general with the commercial applications of electricity; 
and alsoas a means of providing for the desirable frequent 
meeting of all electrical engineers with the view of discussing 
subjects of current or particular interest, business questions, or 
those upon which it is desired that the opinion of the body 
should be taken with a view to influential action in Parliament 
or elsewhere. The Llectrician has called particular attention to 
the subject, and already it appears that a considerable number 
of electrical engineers have written in support of the proposal, 
and of the necessity for an association which shall take the place 
of a business association instead of one of a scientific character. 
At the meetings of the Institution of Civil Engineers the trade 
side of matters are properly kept out as much as possible, 
and the Society of Telegraph Engineers and of Electricians 
does this also to a great extent. There are other societies, such 
as the Iron and Steel Institute, whose discussions and proceed- 
ings deal with business questions much more; but what is 
required is an association which provides the means for carrying 
out the objects already mentioned, and of providing for frequent 
meetings at which men can, as at a social gathering, or in body, 
discuss questions set forth in a programme upon any matter 
which is exercising the minds of electrical machinery makers, 
designers, apparatus makers, or those who are engaged in instal- 
lation work or provision of matériel for it. The matters most 
occupying attention, or upon which discussion may be usefully 
directed, can often be put before a meeting in ten minutes’ 
speaking, and by men who cannot get the time to prepare formal 
papers. A properly and vigorously conducted development of 
the society known as the Dynamicables, but with a more 
business name, is what is required. 
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London Water Supply: An Analysis of the Accounts o 
Metropolitan Water Companies. 
London: Walter King. 1887. 

Mr. Lass’s useful publication, giving an analytical view 

of the financial and other statistics relative to the metro 

politan water supply, has now reached the seventh year 
of its issue. Its pages present an example of painstak- 
ing labour, and a model of perspicuous arrangement. 

This year an additional set of figures is introduced, show- 

ing the gross income, expenditure, and profits of the 

water companies per house supplied. The statutory 
powers of the companies as to their dividends, and the 
rates of supply, are set forth in an appendix, including 
the famous Water Rate Definition Act of 1885, by which 
the term “annual value” was declared to be synonymous 
with “rateable value.” We may observe that such is not 
the case with regard to imperial taxation, neither does 
this famous Act extend beyond the bounds of the metro- 
polis. The new law has palpably affected the revenues 
of the London water companies, though they are now 
reviving from the blow so deftly inflicted upon them. 

Next year Mr. Lass may add to his appendix the Act of 

the recent Session, prohibiting cutting off a tenant’s 

water supply in cases where the landlord is liable for the 
rates. This later statute is not calculated to affect the 
revenue of the companies, neither did they actuall 

oppose the Bill, though they sought to modify its provi- 
sions. But they complain that the Act will cause, in 
some districts, considerable expense and trouble. Con- 
cerning the profits of the several companies, Mr. 

Lass’s tables show a remarkable range of difference. 

Thus, the net profit of the Southwark and Vauxhall 

combeny per 1000 gallons supplied is little more 

than 14d., while the New River Company get 5}d., and 
the West Middlesex above 6d. These results are arrived 
at-after deducting from the gross profit the amount paid 
for ititerest on loans, debentures, and preference stock, in 
the case of each undertaking. The dividend of the 

Southwark and Vauxhall Company last year was 6 per 

cent., while that of the West Middlesex aimounted to 

10 per cent., in addition to £6014 paid on account of back 
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dividends, and a sum of £29,643 remaining as surplus. 
The eight metropolitan water companies are now payin 
more on £142,000 per annum in the shape of rates anc 
taxes, exclusive of income-tax—an amount which repre- 
sents more than 8 per cent, on the gross income. In addi- 
tion, water rights, including the annual payments to 
the Thames and Lea Conservancy Boards, amount to 
£28,000. The gross income of the companies last year 
was £1,704,104, or at the rate of 7d. per 1000 gallons, the 
average per house being £2.78. 7d. The trading profit 

r house was £1 10s, After payment of imterest on 
oans and special forms of stock, the net profit amounted 
to 9°20 per cent. on the ordinary stock and share capital. 
Such was the average, but the actual net profit on this 
basis was 10°14 per cent. for the Kent Company, 11°53 per 
cent. for the New River, and 12°22 per cent. for the West 
Middlesex, while the Southwark and Vauxhall Company 
cleared only 5°42 per cent. a back for a period of 
six years, we find that water is a little dearer now than it 
was then, the net water rates having risen by something 
less than a fifth of a penny per 1000 gallons. Four of 
the companies, including the West Middlesex, show a 
dec rate of charge per quantum. The total capital 
employed per 1000 gallons supplied shows a decrease in 
the six years, although the actual amount has risen by 
nearly £1,500,000, aE emp 8. last year amounting 
to £14,180,698. To keep the capital down as lowas possible 
is the object of Parliament; but the companies which 
extend into the environs of the metropolis must neces- 
sarily add to their outlay in order to meet the demand of 
an increasing population. 








ROBERT HUNT, F.R.S. 


WE regret to have to announce the death of Mr. Robert Hunt, 
F.R.S. He died at his residence, No. 26, St. Leonard’s-terrace, 
Chelsea, early on Monday, the 17th inst. Mr. Hunt was born at 
Devonport on September 6th, 1807. His father was drowned with 
the whole of the officers and ship’s company of the Moucheron 
sloop-of-war carrying despatches, which foundered in the gean 
Sea in the same year. After passing his early years at Devonport, 
he went to London when about fourteen years of age, and was 
apprenticed to a surgeon with a view to entering upon a regular 
course of medical study, but after some years’ service his health 
failed, and he returned to the West of England. In travelling 
through Devonshire and Cornwall he became a teacher of 
chemistry and natural philosophy, and subsequently, upon being 
appointed secretary to tre Royal Cornwall Polytechnic Society, 
he took up his residence at Falmouth, where he remained until, 
on the invitation of Mr.—afterwards Sir—H. T. De la Beche, he 
accepted the post of keeper of the mining records in the Museum 
of Practical Geology, which office he occupied in Craig’s-court 
and Jermyn-street successively until its duties were tiansferred 
to the Mines Department of the Home Office in 1883, when he 
retired from active service. The most important duty performed 
by this office was the preparation and publication of a volume of 
Mineral Statistics, which, after a few years of tentative experi- 
ment, was elaborated into a complete form about 1853, and 
thenceforth appeared annually for about thirty years, and usually 
about six months after the close of the year to which it 
referred, in which respect it was a striking contrast to 
the similar returns published in foreign countries, which 
were often two or more years behind; and not less re- 
markable was the circumstance that Mr. Hunt’s returns 
were entirely obtained by voluntary effort as the result of 
his personal influence upon the mine-owners and others at a time 
when proposals for compulsory returns were everywhere re- 
garded with suspicion and dislike. Much of this influence was 
due to his extended personal acquaintance with the mines of 
the country, he having for many years travelled regularly 
throughout the different mineral districts of the United King- 
dom, and also to his extreme kindliness of manner and the 
readine:s with which this great knowledge was placed freely at 
the disposal of all who sought for information at his office in 
Jermyn-street: Between 1866 and 1870 he wasa member of 
the Royal Coal Commission, and produced the remarkable 
volume on the production, consumption, and export of coal, 
forming vol. iii. of the report of the Commission, a work which 
was done without intermitting the regular annual volume of 
general statistics, and with but a small addition to the regular 
staff of his office. 

When living in Cornwall, and during the earlier years of his 
London life, Mr. Hunt was a zealous investigator of the chemical 
action of the spectrum, and his published “ Researches in 
Light ” is one of the earlier records of systematic investigation 
in this direction, and among the most important of his disco- 
veries may be mentioned that of the: action of light upon 
chromium salts, which has subsequently been developed in the 
Woodbury and other methods of photographic engraving. His 
popular guide to photography, published in 1841, was the first 
English treatise on the subject, and the “Manual of Photo- 
graphy,” which followed in 1851, went through four editions. 
In 1851 he served as superintendent of the mineral and metal- 
lurgical classes of the Great Exhibition, and he filled the same 
office in 1862. In connection with the former he produced the 
well-known “Synopsis,” which was compiled from notes printed 
and published between the closing of the Exhibition at night 
and the opening ceremony on the following morning. He car- 
ried on researches on the effect of solar light on plants, and dis- 
covered the method of reducing the scorching effect by toning 
glass with cupric oxide, which principle was adopted with much 
success in the great palm house at Kew. 

In 1855 he undertook the editorship of Ure’s Dictionary, and 
in 1860 published a fifth edition, enlarged from two to three 
volumes, which was followed by a sixth in 1867, and a seventh 
in 1875. The latter also in three volumes, but of considerably 
larger size than the earlier one, was completed by a supple- 
mental volume in 1878. In 1884, shortly after his retirement 
from active service, he published a large volume on “ British 
Mining,” which embodies materials collected during the whole 
period of his official life and will form an enduring monu- 
ment of his work. 

In addition to scientific or technical works, Mr. Hunt was a 
considerable contributor to lighter literature. His early “ Poetry 
of Science” was very favourably received, as was also ‘‘ Panthee, 
or the Spirit of Nature,” a novel with a scientific basis. A later 
work on the “ Drolls, or Popular Legends of Cornwall and 
Devon,” which were mostly collected orally during a pedestrian 
tour, has appeared in two editions, and forms a standard addi- 
tion to English folk-lore. . 

Mr. Hunt was an extremely fluent and pleasant speaker, and 
in his best years was exceedingly successful as a pupular lecturer 
on physical science. His most important service to education 








has been the formation of the Miners’ Association of Cornwall 
and Devon, of which he was the secretary and active manager 
for several years. Probably no similar suciety has produced such 
excellent results upon very small means, many of the students 
gaining worthy success having, through the knowledge acquired 
in the classes of the Association, risen to places of honour and 
profit, both in English and foreign mines; while among the 
former teachers are to be found some of the most prominent 
mining and smelting men of the present day. Of all the work 
accomplished by this great-hearted, kindly, and indefatigable 
man, none will be more enduring than his efforts to raise the 
condition of the working miners of his native country, and he will 
long be held in recollection by the large number of those who 
have benefitted by his unselfish labours. 








YORKSHIRE COLLEGE EVENING CLASSES. 


On October 12th, Professor Barr gave the first of his course of 
lectures on ‘‘ Modern Steam Boilers and Engines” to his evening 
class in the Yorkshire College, Leeds. Mr. A. H. Meysey-Thomp- 
son presided, and the lecture-room was crowded, all the available 
standing room being occupied. The prizes gained in the evening 
engineering classes of last session were distributed. The first prize 
in the applied mechanics class was awarded to Mr. Ernest Scott, and 
in the steam engine class to Mr. F. G. Heseldin. A number of 
certificates were also distributed to the students in order of merit. 

The chairman, having performed this duty, observed that the 
attendance at these classes had increased at a very large rate. In 
1882 there was a total attendance of twelve students at the evening 
classes, Last year the total attendance was ninety-six. That 
showed, he thought, that a considerable amount of interest was 
being taken in the evening classes. 

Professor Barr said that a few days ago Lord Rosebery, address- 
ing a meeting in London, asked, ‘‘ What are the tendencies of the 
age?” and remarked that “‘he had hardly ever heard a speech 
made in his life without that question being asked.” It appeared 
to the lecturer that in beginning a course of lectures on ‘‘ Modern 
Steam Boilers and Engines” it would not be ont of place to ask that 
question in its special bearing — their subject, and to see 
whether there was any clearly indicated tendency of the age in 
regard to engine design. The tendency of the age was to work at 
higher and higher pressure. In 1840 marine engines were still 
built to work with steam at 41b. pressure above the atmosphere, 
and it took thirty-five years to raise the commonly adopted pressure 
to 60lb. per square inch. It had only, however, taken the 
last ten years or so to make the 60 lb. 160 Ib. in marine 
practice. Surely, then, there was here a clear indication of 
the tendency of the age in engine design. To utilise this 
higher pressure important modifications have been introduced 
from time to time in.the process by which the work was obtained 
from the steam, the latest of these being seen in the triple-expansion 
or a expansion engine of to-day. The marine engine of 
to-day was the highest type of prime mover yet constructed, and 
must therefore be of great interest to all who were engaged in 
engineering work of any kind. Having glanced at some of the 
early attempts at steam navigation, the lecturer passed over a 
large number of more or less successful experimental steamers, and 
referred next to the Charlotte Dundas, which in 1802 plied on the 
Forth and Clyde Canal. This boat, considering the times, was an 
undoubted success. Pictures of the Comet and of the City of Rome, 
and also of the engines of the Comet, and of some of the most modern 
marine engines, were shown on the screen, and Professor Barr re- 
marked that as engineers they might well exclaim with some pride, 
in the words of Hamlet, ‘‘ Look here, upon this picture and on this.” 
He referred to the great difficulty, or even impossibility, of assign- 
ing the proper share of honour to each of the many workers who 
by the exercise of great abilities or indomitable perseverance had 
made the modern marine engine what it now was. That difficulty 
was especially apparent when they remembered that the theorist 
on the one hand and the practical inventor on the other had laid 
the foundations of this progress, and that these had been followed 
by the scientific engineer, whose knowledge of theory dictated to 
him the process by which the desired end was to be attained, and 
whose practical experience suggested the means by which the 
process might be best carried into effect. Without attempting to 
forestall the future historian of the rise and progress of the marine 
engine, he might be permitted to mention the names of three men 
who, whatever positions might be accorded to them by posterity 
in connection with this subject, might be taken as typifying the 
three classes of workers to whom he had referred. The first of these 
was Carnot, whose theory of heat engines was published in-1824. 
The lecturer then gave a brief sketch of Carnot’s theory, showing 
the advantage to be gained in economy by the use, in a perfect 
engine, of steam at a high temperature, and that meant practically 
steam at a high pressure. The work of Mr. Samson Fox in intro- 
ducing the corrugated flue must also be recognised, for without 
that invention the rapid progress made in marine engineering in 
the use of higher pressures would not have taken place, As 
typical of the scientific engineer, they had Mr. Alexander C. Kirk, 
of Glasgow, who first brought the triple expansion engine into 
successful practice. The theory of the triple expansion engine was 
described, and examples were given to show the very great 
economy resulting from its adopti lect said he had 
received a letter from Messrs. Duncan Stewart and Co., Glasgow, 
in which they stated that in a trial made a few weeks ago of the 
first triple expansion engines which they had built they obtained 
the very remarkable result of a consumption of only 1°05 Ib. of coal 
per indicated horse-power per hour. Facts such as he had quoted— 
and many of a similar character could be cited—show very clearly 
what an immense stride had been taken during the last few years in 
marine practice. It was greatly to the honour of marine engineers 
that they had, within the last few years, successfully worked out 
improvements of such vast importance to the commercial interests of 
the country. When so much had been accomplished in the direction 
of economy in marine practice, it was not conceivable that mill- 
owners and others who used engines on shore would long be content 
to look out, as they too often did, for the cheapest and simplest 
boilers and engines, which, as they say, ‘‘any labourer can work,” 
and to pay so dearly for them in annual outlay; and it would not 
be to the credit of stationary engine builders if they did not study 
to offer and to recommend to their customers more efficient, and 
in the end more economical, engines than those which find so large 
a field in the market at present. In conclusion, Professor Barr 
observed that he thought no more profitable and no more interest- 
ing subject for a during the session could be found than that 
of modern steam boilers and engines. 

The lecture was profusely illustrated by diagrams, experiments, 
and lantern views. After the lecture the students spent some time 
in the drawing class-room, studying a large collection of photo- 
graphs and drawings showing the most recent practice of some of 
the largest firms of marine engine and boiler makers. 














AUTOMATIC SHOPS.—Ingenuity in devising automaticarrangements 
seems to find for itself an ever-widening field, from the most delicate 
and intricate movements of the modern types of textile machinery 
to the simplest processes of every-day life. The automatic delivery 
machines for supplying postcards, cigarettes, &c., have long been 
familiar, and now another machine of this class has been intro- 
duced by Mr. G. A. Macbeth, of Manchester, which, by a very 
simple arrangement of a revolving drum with a series of slides 
brought into position opposite the delivery drawer by an indicating 
dial, can be made to supply quite a variety of articles. At present 
they have simply been made to deliver twelve different kinds of 
sweetmeat, and a number of these machines have recently been 
put down at the local railway stations ; but the principle admits of 
other modifications by which it might be made practically into an 
automatic general shop. 
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COTTON SPINNING IN MANCHESTER. 





Fig 2.-IMPROVED SCUTCHER. 





| builder) and Mason; and in 1785 Cartwright brought out his ; plain rolls for scaling them and taking the “dog leg” or crooked- 


THE city on the Irwell—the seat of the English cotton trade— | 


now exports calicoes to India, whereas up to 1787 the same 
goods were imported from Calicut by the East India Company. 
In 1770, 4,000,000 lb. of raw cotton wereimported into England ; 


and this quantity rose in 1810 to 132,000,000 Ib., and in 1868 | 


to 1,464,000,000 Ib. 
so early as 1352 ; but at that time the cotton weft had invari- 
ably a linen, woollen, or silken warp, the cotton yarn not being 
sufficiently strong to withstand the drawing action of the 
“ healds” in the process of weaving. The rapid development of 
the power loom and spinning frames has had the effect of 
increasing the population of Manchester and Salford from 
20,000 in 1750 to 140,000 in 1816, and to 600,000 in 1881. A 
marked impetus was given to the cotton industry by the appli- 
cation of steam power to the machines at the beginning of the 
present century, though its introduction met with great opposi- 
tion by the operatives. Before that, however, hand carding had 
been superseded by the better work of the carding engine, 
invented by Hargreaves in 1764, almost simultaneously with 
his spinning jenny. The “mule,” so called because it is a 
combination of Arkwright’s drawing rollers and the jenny, was 
brought out by Crompton in 1779. It not only draws but also 


twists the yarn, soas to produce much finer threads than either | 
| which would otherwise be carried into the atmosphere, by the 


the jenny or the throstle. The drawing carriage was 
made self-acting by Roberts (partner of Sharp, the locomotive 


There is a record of “ Manchester cotton” | 


power loom. In our notices of the works of Messrs. John | 
Hetherington and Sons, which appeared in our impression for | 
September 16th, and of Messrs, Asa Lees and Co., which | 
follows, will be found descriptions of some of the latest forms of | 
cotton machinery. 

The Soho Ironworks of Messrs, Asa Lees and Co., near the 
Clumps Station, Oldham, employ from 2500 to 2700 hands in 
making machinery for preparing, spinning, and doubling—or 
twisting—cotton, wool, and worsted, and also special machine 
tools for the production of this machinery for their own use. | 
The various buildings are four and five storeys high, provided 
with lifts. The doors open by sliding on rollers up an inclined 
plane, so as to run back of themselves. A pair of diagonal 
engines of about.50-horse power, for driving one of the shops, are 
erected on a stone foundation somewhat resembling a double 
flight of stairs; and besides the smailer engines for driving 
different departments, there is a pair of 500-horse power hori- 
zontal engines. 

The foundry, a long narrow building, is provided with hand 
travelling cranes of no great height, running on rails, for moving 
the foundry boxes and heavier castings. As there is much 
repetition, plate and machine moulding, which do not require 
skilled moulders, are largely resorted to. The cupolas have 
transverse or horizontal flues for intercepting dust and ashes, | 





blast. Round bars for shafting are passed through a mill, with | 


ness out of them. 

As so many identical machines are turned out, it pays to make 
special machine tools for their economical production. All the 
joint faces of machine frames are planed together, or at any rate 
at one setting ; and, in another machine, all the bolt holes in 
both directions are drilled at the same setting, if, indeed, not 
simultaneously. Six horizontal rows of draw rollers for slubbing, 
intermediate and roving frames, consisting of four rollers each, 
are fluted together in a machine resembling a planing machine. 
All flats on shafts are cut by the periphery of circular milling 


| cutters, the necessarily curved shoulder being an advantage as 


regards strength. Small bushes, for the link chains of flat 
carding engines, are bored and turned out of the solid rod, 
passing through the hollow mandrel of a lathe, by a succession 
of tools in a capstan holder. : 
The taking-in cylinders of carding engines are turned with a 
comparatively deep but narrow groove running with a slow 
spiral from one end to the other. This is for receiving the 
“saw tooth wire,” which is drawn tightly into the groove, so as 
to be jammed therein by the cylinder itself while revolving in 
the lathe. This saw tooth wire resembles a small band-saw, but 
is in a continuous length, and has a bulb at the side opposite 
the teeth, which is the part jammed in the groove. The saw 
tooth wire is drawn flat with the bulb at one side, on the 
premises, from soft round iron wire ; and the saw teeth are 
afterwards punched out in a self-acting machine, like that for 
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making the teeth of saws. When the taking-in cylinder is 
“clothed” with the saw tooth wire it has the appearance of 
being—and, indeed, is—studded all over with sharp teeth, 
slightly inclined from the normal, so as the better to seize the 
cotton fibres and draw them into the machine. The excessive 
sharpness of the teeth, however, together with all burr, are 
taken off by making the cylinder revolve in the lathe, while 
blocks of wood sprinkled with emery powder are held against it. 

The company makes carding engines, both with self-acting 
revolving flats, as described in connection with Messrs. Hether- 
ington’s works, and also with rollers and clearers, or smaller 


| 
ordinary arrangement; the cones for regulating the feed may | also ensuring steady running. The headstock or fixed mechani- 
be run at a considerably higher speed than by means of a side | cal portion, which is seen more clearly in Fig. 5, stands on strong 
shaft and wheels, thus making the regulators more sensitive; | foundation plates, which carry the “ copping” motion or shaper, 
and there is great facility for altering the weight of laps by | that which gives the shape to the cop, and answers the form of 
changing the rim pulley which drives the cones. Finished laps | a copping lathe. The headstock also carries the “ mainslip” or 
weigh about 40 lb., and the average variation is only about 4 oz. | rail, on which the carriage slides, so that if the machine should 
If a handful of cotton be taken off the feeder, the feed motion | get out of level or square, all the parts follow it, no part being 
will be increased in a corresponding degree. screwed to the floor. The back of the headstock is cast in one 
In the ordinary working of slubbing, intermediate, and roving | piece, by which joints are avoided, rigidity in the main portion 
frames, the office of which is described in connection with | of the headstock gained, and accuracy obtained in erecting, 





Messrs, Hetherington’s works, the attendant has to re-start the | because the bearings once bored cannot get out of line. All 





wid 





rulls revolving above the cylinder, between which the cotton | machine and run it slowly for a few turns, after it has knocked | parts are made to template, planed and finished by machinery, 


” 


“ lap 


or fleece passes in the operation of carding. Some off, with the winding-on motion out of gear, in order to get | thus ensuring accuracy and stability, which cause the mule tu 
double-carding engines are also made, which are coming into | some slack roving on the top of the flyer, to be used for attach- 


work with less power and more silently than those of ordin 


general use in the Oldham district, being preferred by many | ment to the empty bobbins which have replaced those filled. | construction. The strapping or governing motion renders the 
spinners, especially for a low quality of cotton or a large pro- | This action is performed automatically by Taylor’s patent cone- | cop bottoms entirely self-acting, as it requires no attention by 


duction. 


Some of these machines have rollers and clearers over | releasing motion, which is applied by the company to slubbing, 


the minder. To those unacquainted with cotton machinery this 


both cylinders, some revolving flats over both cylinders, and | intermediate, and roving frames, a back view of the first of motion would require a long description and elaborate diagrams 
others, called double-composite machines, rollers and clearers | which is shown by Fig. 3. The cone pulleys, which are prominent | to be intelligible; but it may be explained that a cop is a 


over one and revolving flats over the other cylinder, 
Fig. 1. 


as shown in 


parts in the figures, are for rendering uniform the speed of | quantity of yarn wound on a spind/e in such a form that it may 
winding on the bobbins, by compensating for the constantly | be removed entire. The quadrant nut ascends ‘in exactly the 


In the company’s improved scutcher, with feed regulators— increasing diameter, as the speed would otherwise increase same ratio as the cop bottom increases in circumference, thus 
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Fig. 2—the slow motion is driven from the beater shaft by a | as the bobbin becomes filled. With this motion the attendant 
| cannot re-start the frame after the bobbins are full and the 


band, and both the slow motion and the cones of the regulator 


are driven by one and the same band, which, by means of a | 


tightening frame with carrier pulley, can be kept at the requisite 
tension to prevent slipping. In this it is further aided by all 
the driving pulleys being double grooved and the rope passing 
twice over the greater portion of their circumference. The 
driving is done by a friction clutch on the beater shaft, and the 
feed rollers and lap part are started and stopped by a rod 
running along the side of the machine. The advantages of this 
combination are that as the feed-rollers and lap part are driven 
from only one source, the beater cannot become choked by 
cotton, which would cause a break-down ; and indeed this does 
happen with the ordinary mode of driving, if the strap com- 
minding the slow motion should fall off, break, or become 





slack; the lap part may be stopped more quickly than with the 
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Fig. 4.—ROVING FRAME (FRONT VIEW). 


producing an evenly-wound bottom, free from snarls or kinks, 
The “ backing-off” motion, or that for reversing the spindles 
when the carriage is out, consists of a cam shaped to imitate the 
spiral coils of yarn on the spindles, whereby it brings down the 
“faller” or guiding wire in the same ratio as the yarn is 
unwound from the spindles, thus keeping it tight and free from 
suarls, The cam is governed by a loose incline on the “shaper” 
or copping rail, which varies the backing-off as the building of 
the cog proceeds, thus producing a sound “cop nose” or stiff 
point when the spindle is removed. The “ backing-off” chain- 
tightening motion is actuated from the “copping rail,” and 
tightens the chain just previous to backing-off. As soon as the 
carriage commences to go in it moves away from the tightening 
apparatus and allows the chain to become perfectly slack at the 
unlocking. The patent connectiqn of drawiug-out, taking-in, 
and backing-off levers prevents all possibility of two motions 


frame has knocked off. Fig. 4 shows a back view of a similar 
machine to that of the preceding figure, but for a more advanced 
stage, viz., roving. Above are the bobbins made by the slub- 
bing frame, being wound off on to smaller spindles, the speed 
of winding being kept constant, notwithstanding the increasing 
diameter, by the cone pulleys above referred to. This machine 
is also fitted with the patent knocking-off motion, which can be 
set to knock off at any part of the lift, and ensures the same 
length being put on each bobbin. 

Asa Lees and Co.’s self-acting cotton mule, with patented 
improvements—shown by Figs. 5 and 6, which represent a front 
view with the rim or twist pulley at back, and back view with 
rim at side—is Known as the “low headstock,” which has 
the advantage of allowing a longer driving belt than usual, while 
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fouling one another, as the action of throwing into gear the 
taking-in motion disengages the drawing-out motion, and vice 
versa, thus avoiding all breakages. These motions in opposite 
directions succeed each other so rapidly, besides being automatic, 
that, without this patented improvement, there is great danger 
of their interfering with one another. By the self-acting strap- 
relieving motion thecross belt is gradually moved off the fast pulley 
as the i approaches the limit of its outward travel, and 
is moved on to the loose pulley from lin. to 6in. before the long 
lever, or that which gives all these motions described, changes 
its. position. The horizontal taking-in shaft is driveu direct 
from the countershaft by cotton rope, instead of by gear from the 
loose pulley, combined with a tightening arrangement. The 
automatic “anti-snarling”’ or hastening motion is actuated from 
the copping motion, slightly increasing the speed of the spindles 
at the end of the draw. This motion throws any snarl that may 
be found on to the spindle point, when it will be taken out by the 
drag. Driving the cam-shaft shell or sleeve by an Sin. friction 
pulley with revolving stops supersedes the additional stops, 
links, or bell-crank levers of the clutch boxes usually employed, 
and throws the wearing parts of the friction gear out of action, 
except during the actual working of about two seconds out of 
sixty. The patent full cop stopping motion, most useful in 
weft cops, knocks off the mule when the cops of any desired 
length are full, so that they are always of the same size, that 
for which the knocking-off stud is set. The motions referred 
to above are so complicated that any more minute description 
would require elaborate diagrams. 








LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions of our 
C Corraienane’ = 





THE HEXTHORPE COLLISION. 


Str,—The correspondence columns of your issue for October 
l4th contained a letter re the above calamity, and signed John 
Hopkinson. This gentleman's intention seems to attempt to 
exonerate the Manchester, Sheffield, and Lincolnshire Railway 
Company from all blame, and to attribute the accident wholly to 
the negligence of the unfortunate enginemen of that railway. It 
has, however, been abundantly proved that the greater part of the 
responsibility for this deplorable accident falls back on heads of 
the higher officials of the said company (1) for having suspended 
the block system at a time it is decidedly most ded ; (2) for 
neglecting to provide efficient brake power on their trains; and (3) 
for supplying to their enginemen instructions inadequate to the 
requirements of the traffic on excursion days. I do notintend to 
deal here with the first point. It has been already treated ex- 
haustively in your valuable paper and others. I shall only remark 
that it seems strange that on that occasion the danger signal 

iven by means of flags should not be supplemented by detonators. 
= is it also that semaphore signals are not used in preference to 
the antiquated mode of fiag signalling, which is, according to my 
experience, by no means too conspicuous ? 

On the second point I must confess my inability to understand 
Mr. Hopkinson’s process of reasoning. What I can make out of it 
seems to confirm the opinion expressed already more than once that 
the non-automatic vacuum brake is by all means an utterly untrust- 
worthy contrivance. The driver saw the Midland train 16 chains 
52ft. abead of him; on discovering this, he applied the brake, which 
did not act as it ought todo. Had it acted properly, the collision 
would have been averted. But it did not; whose fault is it? Not 
the driver’s, but that of the railway company, who seem to have 
learnt absolutely nothing from the Penistone accident, and con- 
tinue to remain perfectly indifferent to public opinion. The dis- 
tance of 16 chains 52ft. was amply sufficient to stop the Manchester, 
Sheffield, and Lincolnshire train clear of the Midland train. We 
have not to go far to find a proof of this. If we look through the 
accounts of experiments made by the North-Eastern Railway in 
1879 on their line with the Hardy simple vacuum and the West- 
inghouse automatic brakes, we find that the train weighing 163 
tons, and fitted with the latter brake was stopped on a distance 
varying between 139 and 150 yards when the speed was 35 milesan 
hour. The incline was a descending one, 1 in 130. From the fore- 
going it is oe plain that a trustworthy automatic brake, and espe- 
ciaily the Westinghouse brake, would have averted the Hexthorpe 
catastrophe if it had been fitted to the Manchester, Sheffield, and 
Lincolnshire train. 

The real distance within which the train ought to have stopped 
to avoid any accident was 369 yards, as measured by Messrs. 
Stretton and Barber, so that the train belonging to the Manchester, 
Sheffield, and Lincolnshire would have easily averted the terrible 
accident if the Westinghouse brake had been fitted to it. Ido 
not mean to in afresh a new discussion on the merits of brakes ; 
I simply wan to prove that there was a sufficient distance to 
stop the train. Idonot even contend that the simple vacuum brake 
would not have done it; it can when it is in perfect order. But 
brake power as in the non-automatic vacuum system is a very 
variable and capricious element. The automatic vacuum brake, or 
any other reliable automatic brake, could no doubt have stopped 
the train also, or reduced the consequences of the collision to very 
small proportions, Instructions have nothing to do with this. 
Supposing that there were none, or a train stopped in such an 
awkward station as Hexthorpe from an unexpected cause on an 
ordinary day, the result might have been the same.» The instruc- 
tions have nought to do with an efficient brake; a driver does in 
such occurrence what he can, and such a state of affairs can happen 
to any train. 

On the last point I would say that I do not understand how it is 
that the Manchester, Sheffield, and Lincolnshire Company did not 
take more trouble to make clearer its instructions; they were of 
too general a character, as I have heard. Special time tables 
ought to be distributed to enginemen for such days not too much 
in advance. On some continental lines drivers are to place the 
time book in a conspicuous piace under the cab, so that they can 
refer constantly to it, the book being open at that page which gives 
the times of arrival at and de ure from stations, crossing of 
trains, and other incidents of the journey, &c. The is 
Seeger in plain type, so that it can be ser f read at night at the 
ight of the lamp of the glass gauge. Would it be too much to ask 
English companies to do the same, and see that the drivers carry 
it into practice, if this is not done already on some lines? If the 
Manchester, Sheffield, and Lincolnshire Company had given precise 
instructions, and bearing only on this particular journey which 
ended so fatally, I should understand Mr. Hopkinson’s remark to 
a certain extent. It is not too much precaution to repeat to 
drivers day by day what they must pay more particular attention 
to, and see that they are provided with clear instructions respecting 
alone the particular journeys they are going to run on that day. 

Mr. Hopkinson’s remarks on Mr. Albert Kapteyn’s letter are out 
of place. They are not sensible. Mr. Kapteyn makes simply a 
remark or rectification, which anybody else might have done. As 
nobody else had done it, he was perfectly right to do it, and it 
would have been wiser if Mr. Hopkinson had thought twice before 
writing his ridiculous remark about the W. B. Company. The 
W. B. does not require advertising. Its own success and the 
repeated failures of the non-automatic vacuum brake are sufficient 

vertisements for the W. B, 

As for his remarks concerning Mr. Stretton, I should like to know 

who is better able than Mr. Stretton to act on behalf of the unfor- 
' tunate men who had not the chance to have witnesses heard, who 
should give evidence in their favour at the inquests. I should like 
also to know where is that “independent engineer” who will act 
on their behalf to come from if the A.8.R.S. are not there to sup- 

















rt their members in need of its assistance. We know that 
in this country there may be two justices, one for the rich and one 
for the poor, and if the latter is alone he can have but little chance 
to win his cause against a wealthy interested party. It is not the 
first time we hear of a railway company putting its respon- 
sibility due to the neglect of its directors on the driver, who is not 
at fault, or not more than his superiors. I recollect having read a 
few cases of railway accidents occurring in France where engineers- 
in-chief were sentenced to a term of imprisonment because of their 
neglect of some regulation, or the absence of the latter had been 
the cause of an accident. Ought it not to be the same in this case? 
I do not wish it, however. I simply hope that the inculpated 
enginemen will be acquitted, and that the Hexthorpe collision has 
at last been a lesson to the Manchester, Sheffield, and Lincolnshire 
Railway Company, which will then endeavour to give satisfaction to 
public opinion concerning the desiderata of safe railway travelling. 

Liverpool, October 17th. GOBERT. 


Srr,—I really think it would be very much better if Mr. J. E. 
Hopkinson—page 307—reserved his remarks upon this case until 
he is in a position to hear both sides of the question. How, I ask, 
can he possibly know if a certain line of defence is “ utter] 
absurd” or not before he yo! ge gmp of half ‘hs fhieth; and 
before a single witness on of the driver and fireman has 
been called? During three whole days—the 12th, 13th, and 14th 


inst.—I have been mg co at the magisterial inquiry at Doncaster, 
= certainly never before in my experience have I heard such 
evidence. 


ith one eet every witness for the Crown, in 
cross-examination, broke down, admitted that he neglected his 
duty, or broke the rules of the company. Mr. Hopkinson seems, 
without judge or jury, to have decided in his own mind that the 
driver and fireman ought to have all the blame. I should like to 
know what = readers think of the evidence of the signalman at 
Hexthorpe Junction, which appeared in the Times of the 13th inst.? 
Asked ‘‘ why he lowered the starting signal, he said that before 
he did so he looked round to see what Coates was doing, and saw 
him with a red flag in his hand, which meant danger. He then 
= down the signal and allowed the train to proceed. Alth 

saw danger in front, he allowed the train to go by, and that 
was how he worked all the trains that day. (Sensation.) Witness 
stated that the train was going at the rate of eight or nine miles 
past the bome signal, which he considered was bringing the train 
quite or nearly to a standstill. He knew that he broke Rule 162, 
which stated that when the block system was not in operation no 
train or engine should follow another within five minutes, but 
he could not tell why he did so.” 

Does it not strike Mr. Hopkinson that for the signal to be 
lowered, and the train to be allowed to ‘‘go,” against the rule, 
was a great trap into which an engine driver might be easily 
drawn. Your correspondent says, ‘‘The driver knew he had a 
simple vacuum brake.” Of course he did, but he did not know 
that when he wanted it it would not act and stop his train. On 
Tuesday last, as I mentioned—page 307-- I measured the distance, 


in the presence of the officials of the company, from the point 
where the driver and firemen say the brake was applied to the 
point of collision, and it was 16 chains 22ft.—that is, 359 yards lft. 


—and yet Smith’s vacuum brake would not enable them to pull up 

from the speed of thirty miles an hour in that distance. One can 

only remark—What a brake! CLEMENT E, STRETTON, 
40, Saxe Coburg-street, Leicester, October 15th. 





WATER-TUBE BOILERS, 


Sir, —Your leader on ‘‘ Water-tube Boilers” ventilates a subject 
which steam users would do well to look into, but I beg to differ 
from you in many of your assertions. 

Some time since considerable discussion arose in your valuable 
paper as to why the continental users of steam power were willing 
to pay higher prices for their plant than in this country, and, if I 
mistake not, it was conceded that greater economy and durability 
was gained, which the mill engines at the Antwerp Exhibition dis- 
played ; and I think, to a great extent, the same thing applies to 
the use of boilers, fuel generally on the Continent being dearer 
than here; and from my experience the continental users require a 
better duty from their fuels and an increased evaporation than is 
prevalent here. Hence their use of water-tube boilers, which a 
visit to such establishments as Société John Cockerill, Warsaw 
Steel Company, Villeroy and Bocks, Ougree Iron and Steel Com- 
pany, and others, will demonstrate, where some heavy batteries 
may be seen at work. From the data I have been able to collect, 
10 1b. of water per pound of coal is a good evaporation for a Cornish 
or Lancashire boiler, whereas 11} lb. will “apace | be a fair effi- 
ciency for a water-tube boiler; but then the question arises, are 
these boilers purely water-tubes? On looking at the general con- 
struction, a combination will be found, which is necessary, viz., of 
generating water-tubes connected to large containers, as you sug- 
gest, but not larger than the steam space of other types, and in 
such a manner that a rapid circulation is set up, so taking the 
steam as generated to the container; and by having a considerable 
body of water below the level of the water-tubes at the lowest 
temperature of the boiler they are always kept full of water, and 
from my observations a rapid circulation is maintained ; and thus 
in one current, carrying with it the continuous ebullitions or heat 
absorptions, which conduces greatly to the efficiency in evapora- 
tion, as when one current comes in contact with another, less 
absorption of heat takes place, as in non-circulating boilers. 

English ideas are undoubtedly in favour of self-contained boilers, 
which, I believe, are to be preferred—but the loss by brick fur- 
naces is very light—providing a one-current circulation is obtained ; 
and boilers on the principle as used on the Continent—I must here 
beg to differ from you—have not been used here, and consequently 
not rejected, and are increasing there, and do not require 
** tinkering.” 

I contend, Sir, that in constructing a steam boiler two principles 
should be developed, viz., an efficient heat absorber and generator 
with dry steam space and with circulation, a more equal expansion 
and contraction, which these boilers represent, and which are 
known as MacNicol’s system. 

1 fear my letter is already too long, but your suggestions as 
regards good generating surfaces of water-tubes, seg and wear 
and tear J might have commented on. T. W. Baker. 

12, Wormwood-street, London, E.C., October 12th. 





Sir,—It must be safe to conclnde that the reason why water- 
tube boilers are superseding other types on the Continent is owing 
to*some real advantage steam users derive under the ordinary 
working conditions, as their first cost is certainly greater. Work- 
ing pressures are as a rule higher on the Continent than here, 
otherwise the conditions under which boilers are worked are pretty 
much the same, and it seems therefore at first sight strange that 
steam users here and abroad should differ in their views on the 
subject, especially as there are water-tube boilers made in this 
country quite equal, if not superior, to any made on the Continent. 

When, however, it is remembered that the water-tube boiler 
passed through its experimental stages in this country, and that 
steam users here pe ae from the many failures, which could 
hardly be avoided in the introduction of a new type of steam 
generator, then it is not surprising that a great amount of prejudice 
should exist against them, and that there should be great difficulty 
in convincing buyers that the improvements made of late are really 
substantial ones ; in fact, it is hard work to get them to look into 
the matter at all. As, however, high working res are 
becoming a necessity both on land and at sea, there is better 

rospect for a reconsideration of the merits of the water-tube 
iler as it now is, 

With your permission I will now refer to the various objections 
raised in your leader on this subject in issue of 7th inst., with 
special reference to the boilers madg_by my firm at the prevent 
time. As to repairs, the manner of setting and arranging the fur- 


. 





nace is much improved, so as to prevent adhesion of clinkers and 
loss of heat erenee radiation, Slight repairs to the brickwork 
every six months suffice. : 

The ‘tinkering ” you refer to would no doubt be the tightening 
up and renewal of joint rings and replacement of burnt tu As 
regards the former, we have done entirely away with them, my 
patent metal joints being permanent and suitable for any pressure, 

replacement of burnt tubes, this was formerly a source 
of considerable trouble and expense where the water was bad, 
firing heavy, and opportunities for qnang but few. This is 
overcome in the most effective manner by Stallwerck’s patent feed- 
water purifier, a description of which you gave in your issue of the 
18th July, 1884. The results obtained are most satisfactory, and 
I need only give as an instance two 100-horse power Root boilers of 
the old type, which, after eighteen months’ work, were on the 
point of being condemned owing to the ber of stoppag 
through burnt tubes, although boilers were cleaned through- 
out every six wee! Purifiers were added in 1884 and 1885, and 
since then not a single tube has failed. The purifiers are cleaned 
every two months, but the tubes themselves have not been cleaned 
or opened, except for casual inspection, for nearly two years, 
The feed-water has not been different to that first used, and the 
quantity of lime, &c., removed from the purifiers is sufficient proof 
of its bad quality. 

In the old Root boiler every endeavour had to be made—and 
was successfully made—to ‘bottle up” the water and prevent 
priming when drawing off steam. The consequence was, however, 
absence of ‘‘solid” water in the tubes, so necessary for insuring a 
high evaporative duty per square foot of surface, exactly as you 
describe it in your article. e case becomes, however, entirely 
different when adding the purifier above referred to. The very 
success of its cela dopents on the greatest amount of ‘‘ priming,” 
and every structural facility has been given with this object. Your 
thebey of b of circulation is certainly correct when an equal 
temperature and pressure have been reached all over the boiler, 
but when steam is drawn off the case alters. The steam draws 
water with it in ascending, in fact, “‘priming” into the upper 
receiver and the heavier column of solid water presses 
downwards to the lower end. I have made careful tests of this 
current, and find that about fifty times as much water as is fed 
into the boiler passes through the back return pipe. Take, for in- 
stance, a boiler evaporating 4000 Ib. of water per hour, and the 
quantity of the water circulating is about 200,000 lb., or 3200 
cubic feet per hour, equal to a mean speed through the tubes of 
about 8ft. per minute—of course much more in the lower rows of 
tubes or hottest part of the furnace, and less in the upper rows. 

The improvement in the efficiency of the heating surface is at 
once apparent—5lb. of water is evaporated per square foot of 
water-Alled tube surface, as compared with 41b, maximum in the 
old t 
I wae shortly to give the results of getting a much more rapid 
circulation, and see no reason why the tube surface shall not be 
made even more effective than the usual heating surface in other 
types of boilers. Add to this the increased compactness in con- 
struction and use of wrought iron or steel. throughout, to the 
entire exclusion of cast iron, and we have a land and marine boiler 
on the water-tube system without the drawbacks attributed to it 
in your leader. Conrab Kynar, 

11, Queen Victoria-street, London, E.C., October 18th. 











RE TEST OF STONEBREAKER. E 

Sir,—You will no doubt allow us to rahe ourselves against 
the remarks stated by Messrs. Baxter and Co., in your last week's 
issue, as they are most misleading and incorrect. They commetce 
by saying they wish to correct a few errors of ours in yours of 7th 
inst., but we fail to see any correction ; they also say they do not 
wish to advertise down an h bl petitor, but this they do; 
and also take other makers of the Blake’s machine with them. Is 
this just and fair? We ask who was the maker of the Blake 
machine—surely this is not an error. They now say it was by one 
ot the oldest makers. If this be true, it does not say much in 
favour of their machine, to allow Baxter and Co, to beat them ; 
and if this party has supplied one in Manchester in place of one of 
ours, we should think ours must have been a very old one. We 
have a great quantity in Manchester and district, having sent 
several lately, but this does not say anything in favour of Baxter and 
Co, It is evident our machines must be different to what they 
state or we could not sell so many in preference to theirs ; we may 
also say we have replaced other machines with ours, and if we are 
correct in judging who the parties are they allude to, we have 
supplied a machine in place of theirs. 

As regards their statement that a firm at Nuneaton returned one 
of our machines, this is a most dishonourable attempt to mislead 

our readers, and uncalled for. The fact is we let a Mr. Judkins, of 
Genssten, a small machine on hire—for which he paid us well—till 
he could rearra his plant, and we understand he is going to put 
down two more ldin. by 9in. Blake’s, one of ours, and one of another 
maker's. This again is not much in favour of Baxter and Co. We 
may say complicated machines may do for corporations who only 
use them a few days a year, but they are not much use for hard 
quarry work. With reference to our test trial, our machine was not 
refitted and new jaws put in, which Messrs. 8. D. Pochin and Co., 
of Croft, the owners, will testify. This company have six of our 
machines ; we also sold several through the tral, besides those sold 
to the parties who witnessed the trial. As regards our remarks 
about the Blake's, we again beg to | there is no machine that can 
supersede it if it is properly made. If Baxter and Co.’s statement 
be true about the trials they have had to test the quantity their 
machine will do, why did not their 12in. by 7in. do the same amount 
of work as ours instead of it taking 46 minutes to curs 25 minutes, 
not 35 as they state? With reference to the Leicester Corporation 
having one of their machines, we had not a chance to compete, 
not knowing a machine was wanted. However, when we were 
informed y had bought one, we offered to refit an old 
Blake’s machine they have and guarantee it to work as 
well as Baxter's or have nothing for our trouble and expense. 
As regards us knowing of any of their machines breaking 
it is only fair to state the one go to our Corporation did 
not work very long before it broke, and if Messrs. Baxter and 
Co. wish, we will give other names that have broken their 
machines ; but this is not a matter to go into, as all makers are in 
the hands of those who feed the machines, and at any time iron 
or a hammer may drop in. 

In conclusion, we beg to thank you for the insertion of this, and 
to stop any more misleading statements we challenge Messrs, 
Baxter and Co, again on the same grounds as before. e believe 
they have a 20in. by 9in. machine at Marlborough ; this is near Croft, 
where we have several, so the machines could be tested at a few 
days’ notice. We do not intend exhibiting at Nottingham, as our 
machines sell without going to these expenses, and it.is no use 
going in for medals after the late exposure how they have been 
obtained. We may say at the test we should use the ordinary 
leather belting as before, and Messrs. Baxter and Co. can use the 
Lancashire belt if they wish. 8. Mason AnD Co. 

Leicester, October 7th. 

[We can publish no more letters on this subject.—Eb. E.] 











FREE TRADE AND NO TRADE. 


Sir,—If ‘‘Trader” writes as he states—page 306, October 14th— 
for information, all that seems predicable from his statements is 
that one or two points are rather mixed, and the subject of fair 
rents entirely ignored. Thus:—(1) If it be true ‘15,000,000 in 
England get their — from agriculture,” it ought to be ex- 

lained ‘how only 4,000,000 out of a total of about 45,000,000 

erive their incomes from mining and manufactures,” when the in- 
ference would be. the other way, even if the whole population, of 
Lotdon, as well as all shipping and shopkeeping classes elsewhere 
were deducted as middlemen or mere foreign agents, (2) It 














Oct. 21, 1887. 


THE ENGINEER. 


339 














‘'Trader” likes to assume land is depreciated by bad management 
or otherwise, that argument applies equally to ‘ Trader's” own 
business, trade ; but then comes the difficulty, viz., why should he 
ask us to sup} a like result must ensue in a special industry, 
such as the silk trade? Surely he does not wish to contend that 
any given population consists of something else other than agricul- 
tural, mercantile, mixed, or military classes, which have to be 
treated accordingly by wearers of silk whether imported or. made 
in England ? Suppose a democracy with free trade, protection, or 
an approved mixture by the will of the majority, be the policy, 
will “Trader” undertake to say that the success of that chosen 
policy is so far discounted by other factors besides that of a simple 
majority for the time being that radical reform thereafter becomes 
an impossibility? If ‘‘ Trader” cannot hold this, then I fail to sec 
how he can ask ge readers to believe that rae § can teach no 
lesson about the present from that of ancient Greece, Rome, 
Egypt, and Persia, (4) If, as “Trader's” friend is made to 
say, ‘‘free traders believe that manufacturers cannot now change 
their policy, that a big war would inevitably be disastrous to 
Britain, and that like ancient Rome it will be found within seventy 
years cheaper to pty than fight,” then pessimist free traders 
must be wrong. cause, supposing the free traders to be practi- 
cally right in their conjecture, then money would already be of no 
value, and human skill a thing of the while all special know- 
ledge, even in “ Trader's” favourite silk business, would be but a 
myth and a farce !—a case of Herod out-Heroding Herod when there 
exists so much wool to fall back upon, surely, 


October 17th. Stow CoacH, 





Sir,—All will agree with ‘‘ Trader's” first proposition—viz., the 
happiest country is that which contains the smallest percentage of 
scantily paid people—but many will demur to his second one—viz. , 
under Protection this country would contain a smaller percentage 
of scantily paid people than it does now. If this would be so now, 
it must be due to recent economic changes, for it cannot be doubted 
that, though wages and trade are not now what they were ten 
years ago, they are even yet better than they ever were before the 
Corn Laws were repealed. - 

Even if the wonderfully prosperous trade that fell to the lot of 
the generation just past was due entirely to the vigour of its mer- 
chants, the talent of its inventors, and the industry of its artisans 
—and much of it was so due—yet it would be very difficult to 
show that free trade hindered them, The presumption is all the 
other way, and the probability is that what suited them suits us 
also, though we may not know it; but this is a probability only. 
The manufacture and export of textiles, chemicals, machines, and 
coals did certainly keep the past generation well employed, but it 
is quite ible that we henceforth must cultivate other trades 
that heretofore it may have paid us to neglect. 

“Trader” instances silks, and says in effect, at present Jno. 
Smith, coal miner, Newcastle, sends to Jacq Bonh , of 
Lyons, every year coals to keep his hearth warm, and receives in 
return a silk dress for his wife, and he asks, would it not be better 
for the country if Smith sent the coals to Robinson, of Coventry, 
get his silk dress from him, and so keep an English hearth warm 
instead of a French one? Well, if the case was as simple as is here 
stated, and if Robinson’s hearth really is cold, it certainly would 
be better from a national point of view; but the case is not quite so 
simple. Smith does not only at present buy from Bonhomme one silk 
dress a year for his wife, he also buys annually one for bis wife’s 
sister in Australia, which she pays Smith for in mutton, and 
another for his brother's wife in America, which his brother pays 
Smith for in grain. So Smith sends Bonhomme coals per annum 
for three silk dresses instead of one. 

Now, the reason why all these three buy from Bonhomme is that, 
taking price, quality, and style all into account, his dresses are the 
nicest, and one reason why his wife’s sister and his brother's 
wife buy through Smith is that Newcastle isa free port where 
there are no worrying bondings, and payments and repayments of 
duties, Even if Smith was willing to put himself out of tempta- 
tion of trading with Bonhomme by putting a duty on his silks, he 
could not feel sure that his brother's wife and his wife's sister 
would . They would still want Bonhomme’s silks, they 
would find the Government interference with their goods at New- 
castle irksome, and they would in a short time send their orders 
to Bonhomme direct, and Smith would find it more difficult also to 
sell coals. Whether or not he would come to think that he was 
paying too dearly for protecting Robinson, and would withdraw 
se ae accordingly, is a question that can only be answered 

y trial. 

The considerations indicated above regarding silk apply also to 
all other foreign imports that we receive, partly for consumption 
here and partly to export again for consumption in our Colonies 
and in the new countries of the world; our total trade of this sort 
is immense. It does much to keep our ships at work, and it pays 
us well. It is not to be risked lightly. 

“ Trader” also asks: As we do in any case raise £100,000,000 a 
year in taxes, would it make our exports any dearer if we raised 
much of this sum—or even all of it—by taxes on imports ? 

Theoretically it would not raise the prices of our exports, or put 
us at any disadvantage in any way; but practically taxes on im- 
age are expensive to collect, if only because a strong force has to 

maintained to prevent smuggling, and they greatly hinder 
merchants in moving goods as explained above, 

I quite agree with ‘‘ Trader,” however, that part of our national 
revenue might well be raised by a tax, too low to tempt smuggling, 
on imports that are chiefly for home consumption; and I have 
always considered that the abolition of the 1s. per quarter duty on 
corn was a gross blunder, an act for which no words are too severe. 

‘*Trader” also asks: As 15,000,000 persons live in the United 
Kingdom by agriculture and only 4,000,000 by foreign trades, why 
= tax foreign corn, and so aid the many at the expense of the 

ew! 

‘*‘ Trader” is wrong in his figures. We import about two-fifths 
of the total weight of food eaten in this country, perhaps more, 
certainly not less—we import two-thirds of our wheat—therefore 
two-fifths of our people are fed from abroad, i.¢., are dependent on 
foreign trade. Now two-fifths of our people—England and Scot- 
land only—is 13,000,000 persons. The considerations that are in- 
volved in this alarming fact will form the subject of another letter 
if you print this one. 

‘Trader” has learned much since last year. He no longer 
thinks that we pay for our — imports by the export of gold. 

5, Angel-place, Edmonton, October 19th, Wat. Murr. 








TECHNICAL EDUCATION, 

Sik,—If any public-spirited person would reprint—of course with 
your permission—the articles on technical education which are now 
appearing in your columns, he would be doing a service to his 
country. I am no enemy to education, and though my own has 
been picked up in a haphazard sort of fashion, it is of a highly 
“‘technical” character, and if I had my time over again, I don't 
know that I should desire to go through the regular ‘‘ courses,” 
which now find such great favour. here are thousands, nay 
miilions, of persons in this country engaged in manufacturing 
operations which demand nothing more than skill in handicraft, 
and who would not do their particular work any better if they 

; the accomplishments of a professor. It has been my 
privilege to know workmen who were little short of ‘artists ” in 
their particular line, but to whom reading and writing were matters 
of considerable difficulty. This was at a time when such accom- 
plishments were less common than they are now. Education 
certainly enables men to rise to something better, but we cannot 
all be foremen or masters, and there will always be a vast number 
of mere operatives, to whom a knowledge of chemistry, physics, the 
laws of motion, kinematics, —— and all the rest of it are of 
no direct use whatever.; ,The men who talk so glibly upon 
subjects of which they understand nothing entirely lose sight of the 


fact that every man who has acquired sufficient skill in his particular 
craft to have earned the title of “a good workman” has, in fact, 
acquired just that “technical education” which is necessary for 
him 


By all means let us educate men as far as their capacities will 
allow, so that they may have something to. think about durin 
their leisure hours, something to humanise and soften their ha: 
lives, Iam not a teetotaler, nor am I in any “= averse to relaxa- 
tion and amusement, but 1 venture to say this, that if every work- 
man could be suddenly endowed with habits of temperance and 
industry, and relieved from the oppressive restrictions of trade 

ieties, more beneficial results would follow than if they were 
suddenly gifted with all the qualifications sup d to be p d 
by the he ders of first-class certificates in all the subjects which 
South Kensington teaches, EXPERT. 











THE INVENTOR OF THE CIRCULAR SAW. 


Sir,—I was somewhat amused by a paragraph in your last issue 
taken from the American Jndustrial Journal, which says, ‘‘ Every- 
one knows that the common hand saw was invented in America, 
and now any doubt as to the first circular saw is set at rest.” It 
then on to coolly claim the invention of the circular saw for 
one Captain William Kendall in the year 1820. I haveno hesitation 
in saying that both these claims are utterly without foundation. 
The hand saw was in use in a primitive form hundreds of years 
before America was a nation, and the saws of the Grecian car- 
penter had a similar form to ours in use at presents as shown by a 

inting still preserved among the antiquities of Hercul 

he circular saw, there is little doubt, was invented in Holland in 
the sixteenth century, but there is no record to show who was the 
absolute originator, We have only to turn, however, to the Eng- 
lish patent records to finally dispose of the American claim, as we 
find in the specification of Samuel Miller, of Southampton, granted 
in the year 1777, he claims “an entirely new machine for more 
expeditiously sawing all kinds of wood, stone, and ivory; and .the 
saws used are of circular figure.” When writing a book on 
“ Woodworking Machinery” some years , 1 took a good deal 
of trouble in looking these matters up, and much more might be 
advanced to dispose of the American claim were it 
Appold-street, E.C., October 16th. M. 
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BROKEN PROPELLER SHAFTS. 


S1r,—Such a frequent occurrence has come to my notice of pro- 
peller shafts breaking without any apparent cause, that I have 
made inquiries to find the reason. Within the last few weeks I 
have heard of four cases where the shaft was broken immediately 
outside the ship, between the stern post and propeller, all the 
breaks resembling each other, being straight through the shaft, 
without the slightest sign of a flaw. In each case the shaft was 
supported by an outer bearing, secured to the rudder post, which 
saved the propeller. 

A ship being in dock a few weeks ago owing to a similar accident, 
I took the opportunity to examine this bearing, and found it to be 
considerably worn horizontally, whilst there was comparatively little 
appearance of wearing down. 

t appears to me that when the ship is underweigh with the 
rudder over to port or starboard, the pressure against it has a ten- 
dency to bend the rudder posts, which supports the outer bearing, 
sufficiently to throw a strain on the shaft, which aw gives 

HINA. 


TT 


way. 
September Ist. 





ELECTION OF WATER ENGINEER OF NOTTINGHAM. 


S1r,—It will interest your subscribers to know that out of over 
ninety applicants for the post of water engineer to the Nottingham 
Corporation, nine were invited to appear before their committee 
on Friday, the 14th inst., and, judging from the questions put to 
the candidates, it was evident that a mechanical experience with 
waterworks pumping plant was a sine quad non. e followii 
were the selected gentlemen:—Mr. H. J. Clarson, surveyor an 
manager, Tamworth Waterworks; Mr. L. T. Godfrey Evans, M.E., 
on Corporation Waterworks; Mr. J. E. Hughes, London; 
Mr. W. A. te de Pape, M.I.M.E., Tottenham Local Board of 
Health; Mr. C. H. Priestley, Assoc. M.I.C.E., Cardiff Water- 
works; Mr. H. Preston, Grantham Waterworks Company; Mr. 
Whitton, a Corporation Waterworks; Mr. Willink, 
Assoc. M.I.C.E., Vyrnwy Water Supply of the Liverpool Corpora- 
tion Waterworks. 

The committee decided by nine to four in favour of Mr. W. A. H. 
de Pape, M.I.M.E., subject to the confirmation by the Nottingham 
Council. ARNOLD W¥M. 

18, Dovey-street, Liverpool, October 17th. 





ENGLISH AND AMERICAN LOCOMOTIVES. 


Sir,—We have read so much lately of American locomotives 
superseding the English in our Colonies, that its quite refreshing to 
read the following extract from the New Zealand Canterbury Times 
of August 26th last :—‘‘ The Company—the New Zealand Midland 
Railway Company—will soon be in a position to running 
trains, and a considerable quantity of : rolling stock has been landed 
and put her. The first engine which arrived has already 
been used for some time for ballasting work, and its performances 
even exceeded the favourable impression formed of it on its trial trip. 
It was built by the well-known firm of Messrs. Nasmyth, Wilson, 
and Co, to the specification of the company’s chief engineers, 
Messrs. Carruthers and Wilson, and contains first-class material 
and workmanship in all its details. As a locomotive it has proved 
very economical to work, using little more than one-third of the 
amount of fuel usually consumed by engines of similar power. 
= other engines of the same class are expected to be landed 
shortly.” 

I understand the locomotive exhibited by this firm in the Man- 
chester Jubilee Exhibition is exactly the same as the one described 
in the Canterbury Times. T..D. 

Manchester, October 19th. 








A PROBLEM IN STRAINS, 


S1r,—I notice a few doors down street an example of ‘* X.’s” 
problem in its simple form. A long ladder tied tightly about the 
middle of its length to the balcony of the house, to the repair of 
which it ministers, so as to be considerably curved by the strain of 
the rope. I need not enlarge on the consequent stiffness under the 
live load of the bricklayer’s mate and his hod. W. A. S. B 

October 18th. 








Or Lamps v. Gas at East MoLesEy,—The lighting committee of 
East Molesey recently presented the following report:—“ Your com- 
mittee, in presenting their second annual report on the subject of 
lighting lamps with oil, have pleasure to inform you that it has 
been a great success, and given general satisfaction. Fifteen new 
lamps have been erected during the year in various parts of the 
parish, much to the comfort of the parishioners, and for which 
they have expressed their thanks. We have now 127 lamps burn- 
ing from sunset to sunrise. e illuminating power is much 
greater than we ever had when burning gas; the lights are steady 
and bright even on the stormiest and coldest nights. Weare agree- 
ably surprised to find that the cost for the year is only £289 13s. 7d., 
being at the rate of £2 5s. 7d. per lamp, which amount, if com- 
pared with the cost of gas, viz., £4 4s. per lamp, will show a saving 
of £244 14s, 5d. to the parish, being equal to a 24d. rate. We 
have also to record that a saving of £20 has been effected in the 
purchase of lamp-posts and lamps in comparison with what the gas 
company charge.” The report was adopted. 








SOCIETY OF ENGINEERS. 


ACTON AND EALING SEWAGE WORKS AND EALING NEW 
STORAGE RESERVOIR. 

ON Wednesday the bers of the Society of Engineers visited 
these works, about fifty being present, including the president, 
Professor Henry Robinson. The party was received at Acton 
Sewerage Works by Mr. W. Roebuck, C.E., chairman of the Local 
Board, and Mr. C, Nicholson Lailey, engineer to the Board ; at the 
Ealing Sewerage Works, by Mr. Charles Jones, engineer to Ealing 
Local Board ; at the Ealing New Reservoir (Grand Junction W. W.), 
by Mr. Alexander Fraser, engineer to G.J.W.W., and Mr. B. Pym 
Ellis, of the firm of Aird and Sons, contractors for the work. In 
the evening the Society dined at the Guildhall Tavern. 

The large and growing suburban neighbourhood known as Acton, 
has been obliged to form a drainage system of its own, indepen- 
dent of the metropolitan main drainage. We described these 
works in our impression of the 16th ultimo, and need not again 
do so. 

The refuse destructors at South Ealing, while generally based 
on the plan of Myers’ destructors, have some distinctive points, by 
virtue of which Mr. Charles Jones, the engineer to the Ealing Lecal 
Board, claims to have attained unusually satisfactory results. The 
chief of these is the addition of a muffle furnace between the fur- 
nace proper and the main shaft, by means of which combustion is 
rendered more complete. No fuel except tho ordinary house refuse 
is used, and no objectionable fumes are given off. At this station 
the sewage sludge of 19,000 people and the house refuse of 22,000 
are being dealt with. 

The reservoir now in course of construction at Ealing is situated 
near Hanger Hill, to the north of Ealing, and occupies ten acres of 
land. The water surface when full will be about six acres, the 
depth 35ft, to 40ft., and it will contain about 51 million gallons. 
The level of the top water will be 193ft. 6in. above Ordnance datum. 
It will be used for the storage of filtered water filled from the 
pumping-station at Kew Bridge, through a line of 30in. pipes which 
are connected with the principal mains leading to the west end 
portion of the company’s district. At the reservoir this line of 
pipes will terminate in a well, in which there will be an inlet into 
the reservoir and a branch outlet from it, the passage of the water 
being governed by 30in. oe and 30in. sluice valves. 
The outlet branch is carried r the bottom of the reservoir, 
and leads from the lower part of a filter or strainer, the water 
passing in at the top of the filtered material on its way to the dis- 
trict. The filter will prevent leaves or other extraneous matters 
—_ passing into the mains, the water being previously filtered at 

ew. 

The reservoir will provide for the great increase in the demand for 
water during the hot weather in the London season, and will at all 
times prove a great convenience in case of accident to the ma- 
chinery at the pumping station, as from the elevation it will com- 
mand the greater part of the West End district. The ground 
occupied by the reservoir is on the slope of a hill, the south or 
upper end being at about the level of top water, while the ground 
at the north or lower end is at the level of the bottom of the reser- 
voir; the excavated material—about 150,000 cubic yards—is used 
for the formation of the banks, and there will be no surplus to 
remove. The banks have been formed with slopes 14 to 1, except 
at the north end, where the bank will be 65ft. high; the outer 
slope at this part is 2} to 1. The whole of the ground consists of 
clay, and the banks are formed of this material; the bottom and 
internal slopes are puddled and punned, and covered with concrete 
lft. in thickness, composed of Thames ballast and Portland cement 
in the proportion of 6 to 1. The internal slopes will be paved with 
Condy’s vitritied bricks on edge in cement, and will finish with a 
vertical well 5ft. 6in. high, and a coping of hollow terra-cotta 
blocks. The filter is circular, 65ft. internal diameter of brick- 
work in cement, faced with vitrified brick, and coped in a 
similar manner to the reservoir. The filtering material will be fine 
gravel, laid on perforated iron plates. There will be a hand-rail 
round the reservoir and filters. On the top of the hill there isa 
somewhat remarkable geological formation, which has been the 
cause of considerable trouble and expense. The ground at this 
part is full of pot holes of gravel resting on sand and silt, into which 
the gravel appears to have been pressed, possibly by the action of 
ice. This sand, on being exposed, particularly in wet weather, can- 
not be made to stand at any slope, and it has been found necessary 
to construct a heavy wall of concrete at the base of the south slope 
of the reservoir, to prevent the falling of the surface-ground and 
avoid damage to the public road and the adjoining reservoir. The 
work is being carried out under contract by Messrs. Aird and Sons, 
the total cost being £36,000, including pipes, sluices, and other 
ironwork. The Portland cement is supplied by the Burham Com- 
pany, near Maidstone. The ballast is obtained from the Thames, 
and is landed at Kew Bridge. The vitrified bricks and terra-cotta 
coping are manufactured at the Great Western Potteries, Torring- 
ton, North Devon. The valves are from Messrs. Laidlaw and Sons, 
of Glasgow ; the hanging valves by Messrs, Oakes and Co., Alfreton, 
Derby. 











LAUNCHES AND TRIAL TRIPS. 


THE screw steamer Asturiano went down the Mersey on the 1st 
inst. for her official trial trip, after having her machinery converted 
from the compound to the tri-compound system by Messrs. David 
Rollo and Sons, Fulton Engine Works. She has been supplied with 
new boilers working at a pressure of 150lb. per square inch. The 
diameters of the new cylinders are 2l4in., 34in., and 55in. respec- 
tively, the length of stroke being 36in. The engines will exert a 
much greater power now than previous to converting, and we may 
state that the engine-room has been reduced two feet in length 
from what was idered y for the pound engines, In 
carrying out this conversion Messrs. David Rollo and Sons have not 
added to the main framing, but have produced a triple-cylinder 
three-crank engine occupying less space, and on the same framing 
as a compound engine of about 200 less indicated horse-power. On 
Saturday the engines gave every satisfaction, working with great 
smoothness when running full speed. The Asturiano is a vessel of 
1804 tons gross. She is 275ft. long, 34°2ft. beam, and has a hold 
depth of 24°8ft. She is owned by the Atlantic and Eastern Steam- 
ship Company, of which Messrs. John Glynn and Son are the 
managing owners. The whole of the work has been carried out 
under the superintendence of Mr. George Hepburn. 

The screw steamer Waverley, whose machinery has recently been 
altered to the triple expansion system, was taken on her trial trips 
last week. She formerly had boilers working at 801b. pressure, 
and with cylinders 4lin. and 78in. diameter, and the alterations 
have involved the substitution of new boilers of steel, carrying 
steam at 1601b. pressure, and the addition of two new cylinders 
placed on the top of the former cylinders. On the trials the 
engines developed nearly 2000-horse power, and worked with 
remarkable smoothness at sixty-four revolutions per minute. It is 
expected that a great economy in fuel consumption will result from 
the alteration, which has been carried out from the specification of 
Messrs, Flannery and Blakiston. 

On Saturday afternoon Messrs. Schlesinger, Davis, and Co, 
launched from their shipbuilding yard at Wallsend a large steel 
screw steamer named the Kate B, Jones, which is of the following 
dimensions :—Length, between perpendiculars, 270ft.; breadth, 
moulded, 37ft.; and depth, moulded, 21ft. 8in. The vessel is built 
on the cellular bottom principle for water ballast in holds, has a 
long raised quarter-deck with long bridge and topgallant forecastle, 
with full poop above the quarter-deck aft. Shifting boards will be 
fitted in each hold for the carrying of grain cargoes, She will bo 
rigged as a topsail schooner with two masts, and will also be 
supplied with one of Alley and McLellan’s patent combined steam 
find hand steering gears, fitted in the wheel house 6n bridge 
amidships. Hastie’s screw steering gear will be placed on the poop 
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aft. The vessel will also have one of Emerson, Walker, and 
Thompson Bros.’ patent capstan windlasses fitted on the forecastle ; 


| out on the MacIntyre system, and accommodation for captain 


and officers at after end. She will be fitted with triple-expansion 


four powerful steam winches will be ye for the rapid loading | engines of 80-horse power, by Messrs. Blair and Co., of Stockton. 


Jones classes 100 Al in | 


and discharging of cargo. The Kate 
Captain | 


steel at Lloyd’s, and has been built under special survey. 
Thomas, who has superintended the construction of the vessel, will 
take command of her. The engines are of 180 nominal horse-power, | 
having cylinders 2lin., 35in., and 58in. in diameter, and 39in. | 
length of stroke, of the triple expansion description, and will be | 
immediately put on board by the North-Eastern Sains Engineering | 
Co. at their works, Wallsend. This is the second vessel built by | 
Messrs. Schlesinger, Davis, and Co. for the same owners, Messrs. 
Jones and Thomas, of Cardiff. 
Messrs. Raylton, Dixon, and Co. have launched a steamer built | 
for foreign owners, which was named the Eugalia. The vessel is of 
steel, and of the following dimensions:—Length over all, 183ft.; | 
breadth, 26ft. Gin.; depth moulded, 15ft. lin.; and she will have a 
dead-weight capacity of 750 tons. She has water ballast through- 





| afternoon last. 


A screw steamer named the Viceroy was launched from the 
yard of Messrs, William Doxford and Sons at Pallion on Saturday 
She has been built for Mr. William Kish, of 
Sunderland, for the general trades, and is entirely of steel, built to 
Lloyd’s 100 A 1 class. The principal dimensions are: Length 
between perpendiculars, 275ft.; breadth, 39ft. 6in.; depth moulded, 
21ft., with cellular bottom fore and aft. The engines are triple 
expansion three cranks, with all Messrs, Doxford’s latest improve- 
ments, the cylinders being 2lin., 35in., and 57in. diameter respec- 
tively and 39in. stroke, and they are supplied with high-pressure 
steam from large boilers. She is fitted with Lynn’s steam steering 

ear and Hastie’s screw gear aft, and four winches by Messrs. 

Velfords, of Pallion, multitubular donkey boiler, and with all 
apparatus for cargo purposes. The cabins are tastefully con- 
structed in hardwood and Lincrusta Walton in the poop ait, and 


| give most comfortable quarters for captain and officers, The crew 
| and firemen have exceptionally large and comfortable quarters at 

fore end of bridge. The poop deck is caulked with Tagg’s caulking. 

We understand the vessel is already chartered to load 2000 tons 
| coke for Bilbao early in November, which will be within four and 
| a-half months from the date of order, and considerably within the 
contract time for delivery. The vessel has been surveyed during 
construction by Captain Hern on behalf of the owner, and will sail 
under his command, 








Ay American paper says an empty benzine barrel is 
apparently as dangerous as a full one. A teamster threw one off a 
load lately, when it exploded with great violence. The barrel 
blazed up fiercely, and had it been inside the works, would have 
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done era 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

From the reports brought to the Birmingham market to-day 

(Thursday) and to the Wolverhampton market yesterday, it appears 

that the ironmasters’ quarterly meetings have not been so produc- 

tive of orders. 

The orders received by the marked-bar firms are insufficient to 
keep the works fully employed, and the tendency is not much 
towards improvement. Under these circumstances, the firms have 
to utilise their plant onthe manufacture of second-class qualities, 
for which the price varies from £6 per ton. 

The prices of iron manufactured by Messrs, N. Hingley and 
Sons, Dudley, are for the new quarter as follows :—Netherton 
crown best horseshoe, £7 ; best rivet, £7 10s.; best best plating, £8 ; 
crown best best, £8; crown treble best, £9, all at works. ese 
prices apply to rounds and squares of din. to 3}in., not exceeding 
27ft. lengths, and flat bars lin. to 6in. wide, not exceeding 25ft. 
lengths. Angle iron up to 8 united inches is £7 10s., and tee iron 
£8 per ton. 

essrs. Philip Williams and Sons, of Tipton, quote their iron at: 

—Mitre bars, § round or square to 3in., or flats lin, by gin. to 6 
by lin., £6 15s.; Mitre bars, 4 to 4% round or square or plates gin. 
or lin. by #, £6 15s.; Mitre hoops, 2in, to 1gin., not thinner than 
16 w.g., £7 5s.; Mitre strip iron, from 24in. to 6in. broad, not 
thinner than 14 w.g., usual lengths, £7 5s.; Mitre singles, £7 10s. ; 
doubles, £8 5s.; lattens, £9 5s.; angle iron, not exceeding 8 united 
inches, £7 5s.; best iron, 20s, per ton extra; bars cut to exact 
lengths, 5s. per ton extra; Mitre plating bars, £7 5s. The quota- 
tions of the Wednesbury Oak Crown brand are 20s. per ton less 
than the above. 

The list of Messrs. W. Millington and Co., Summerhill Iron- 
works, stands at: Bars, £7; small rounds and squares, £7 10s. ; 
fin. bars, £8; in., £8 10s.; No. 5, £9; syin., £9 10s8.; No. 7, 
£10 10s.; No. 8, £11 10s.; and No, 9, £13. Best bars they quote 
£8; double best, £9; and treble best, £11. Plating bars and 
cable iron are £7 10s.; best. ditto, £8 10s.; double best, £9 10s. ; 
rivet iron, £7 10s.; best, £8 5s.; double best, £9 15s.; angles, £8 
to £8 10s., an‘ on to £9 10s., according to quality. Boiler plates 
and sheets, £8 10s.; best, £9; double best, £10; and treble best 
boiler plates, £12. Common bars remain at £4 15s. to £5 per ton, 
and coopers’ hoops to £5 5s, to £5 7s. 6d. 

The association formed in the tube strip trade for the mainte- 
nance of a uniform price is a strong one, and embracing the follow- 
ing fourteen firms:—John Bagnall and Sons, the Cleveland Iron 
Company, the District Iron Company, W. and G. Firmstone, N. 
Hingley, Hingley and Smith, J. T. and W. E. Johnson, the London 
Works Iron Company, the Monmore-lane Iron Company, the Pel- 
sall Coal and Iron Company, John Russell and Co., Roberts and 
Co., W. and J. 8. Sparrow, and R. Thomas. Such a combination 
should, if it is adhered to, guarantee the success of the venture, 
more especially since the £5 per ton demanded, is considered as 
being anything but exorbitant. 

The sheet iron makers have strengthened their position by 
making known the large extent to which they are engaged. ‘The 
full prices are in nearly every instance now being secured, and con- 
sumers experience such difficulty in placing orders that they show 
no reluctance in making concessions. Doubles and lattens are in 
exceptionally brisk demand, and so fully occupied are the mills 
upon these gauges that the margin of price between singles and 
doubles is very smal], The quotation for 20 gauge is £6 5s., and 
24 gauge remains £6 7s. 6d, to £6 10s. per ton, and for 27 gauge 
£7 7s. 6d. to £7 10s. Numerous orders at these rates have been 
booked forward to the end of the year. 

Galvanised iron prices are this week maintained on the advanced 
quotations, which are higher than those of midsummer by 20s. per 
ton. But there are a few firms who offer no objection to the 
granting of concessions. The Association figure for 24 gauge f.o.b. 
Mersey is £11 for ordinary qualities, bundled, but plenty of busi- 
ness is being done at £10 10s. An extra of 30s. to 35s. per ton is 
demanded for 26 gauge, making the figure £12 to £12 10s.,; f.o.b. 
Mersey. For 28 gauge a further 20s. is demanded. A. good 
demand is being experienced from Australia for a superior brand 
of 26 gauge at £14 per ton, f.o.b. Thames. The advance in the 
price of black sheet iron and spelter are not, the galvanisers 
assert, fully compensated by the advances which they themselves 
have declared. In October last year spelter was being bought 
at £14 5s. per ton, and the price is now £16 10s, to £16 12s. 6d., 
while black sheets have also risen between 8s. 9d. and 10s. per ton. 

A good business is being done in iron and steel thin sheets for 
stamping and working-up purposes. The home demand is steady 
and a la: inquiry is experienced from India, Australia, Canada, 
and the United States. On account of this last-named market 
there is a iderable d d for steel sheets for stamping pur- 
poses of gauges ranging from 14 to 26 gauge. Good American 
orders are being p! for steel sheets of 20 gauge at about £10, 
but special makes cannot be procured from Staffordshire makers 
under £12 10s. per ton. Buyers name £14 10s. for 26 gauge. 
This price, however, is insufficient for some makers. 

Steel keeps buoyant, and numerous negotiations commenced at 
the quarterly meetings are in process of completion. The .order 
books are now so well filled that makers are becoming indepen- 
dent. Even with their present orders or find rapid execution 
difficult. The price quoted this week for blooms by the Lilleshall 
Company, of Shropshire, which has an abundance of orders, is 
£4 10s. to £5 per ton; while for some descriptions of superior 
billets as much as £7 17s. 6d. is the figure. Imported steel is in 
brisk request. Bessemer plating bars from Sheffield are £5 10s. 
to £6 2s, 6d. per ton. Superior quality bars of Sheffield make are 
£9 to £10, and Swedish Bessemer ditto, £14. Mild steel bars from 
Wales, suitable for rolling into best thin sheets, are £5 2s, 6d. for 
best qualities, and £4 17s. 6d. for Bessemer qualities. For Sheffield 
cast steel prices range from a minimum of £20 per ton to a 
maximum of £60 per ton, delivered into this district, for tool- 
making pu . The quality most largely used is that for which 
from £26 to £35 is dematad. Current prices of steel rails are 
given by Birmingham buyers as £4 2s, 6d. to £4 5s, per ton, and 
“= about £7 10s. per ton. 

orthampton 4 aed 36s, at stations, or 36s. 6d. delivered to 
works here ; while Derbyshires are 37s. to 38s. delivered to con- 
sumers ; and Lincolnshires, 40s. to 41s. Wigan part-mine pigs are 
quoted 40s.; native pigs vary from 50s. for hot blast ; all-mines 
dows to 30s., to 29s. for cinder qualities. Hematites are not quite 
ao strong as a quarter , and contracts at present prices are 
booked as far as six to nine months ahead. est coast sorts are 
53s, to 55s. per ton, and Welsh 52s, 6d. delivered here. 

Large sales of Northampton ironstone are reported to furnace 
owners in Derbyshire, and smaller sales to owners in the district. 
— on trucks is 2s, 6d. per ton, at which consumers are pre- 
pared to place good orders. Lancashire purple ore, obtained 
mainly from the Runcorn district, is quoted at 11s. 9d. to 12s. per 
ton, delivered here. Hematite purple ore is quoted 23s, 6d., and 
annealing ore for founders’ uses, 30s. per ton. Coke vendors 
report a moderate business with local and Northampton furnace 
proprietors, mainly of Derbyshire qualities of coke. Prices show 
considerable fluctuation. Durham foundry cokes are 2ls, per 
ton, and Derbyshires about 13s. 6d. per ton. 

The death is announced this week, at the age of 74, of Mr. James 
Horsfall, the former proprietor of the well-known wire-works at 
Ha Mills, Birmingham. Mr, Horsfall, who was in partnership 
with Mr. Webster, of Penns, was the inventor of a patent process 
for treating steel wire which deprived it of its crystalline brittle- 
— and gave it a tenacity which rendered it suitable for use in 
musical instruments and for ropes. The discovery practically led 
the way to the present large trade in mining ropes and cables, The 
firm manufactured the wire which was used in the construction of 
the Atlantic cable, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester,—It is again much the same report that I have now 
had to make for so long ; the iron trade of this district con- 
tinues in a very pase ye Pc with no present or prospective 
sign of improvement. Both in common pig iron, hematites, and 
finished iron the demand would seem to be falling off rather than 
increasing, and prices, if not quotably lower, are weaker. In pig 
iron the continued downward tendency of Scotch and Middles- 
brough brands has necessarily a depressing effect upon the market ; 
and buyers, who have firm offers for anything like quantities can 
find sellers at very low figures. For hematites the demand con- 
tinues very slow, and with the large production now coming upon 
the market, prices are being fo’ downwards. In the manufac- 
tured iron trade the falling off in the pressure of shipping orders 
is, as I have previously anticipated, bringing about a quieting 
down, and prices are rather easier. 
There was about the usuai average attendance on the Manchester 
iron market on Tuesday, but there was only a very slow busi 


that he was not very happy in the thought of putting themselves 
in the hands of the Board of Trade, was of opinion that ultimately 
the question of inspection must come into the hands of the 
Government. He would, however, suggest that as a prelimi 
step there should be a registration of all the boilersin use. It 
would then be easy to find out how many were under inspection 
and how many were not, which would enable them to form a better 
judgment as to the necessity for further legislation. A vote of 
thanks having been passed for the address, the president, in re- 
sponding, suggested that a committee of the Association might be 
Bs to ider the question and present a special report. 

n the coal trade the better qualities for house fire purposes are 
in active demand, with, in most cases, a slight advance upon last 
month’s prices being got, but other sorts for ironmaking and steam 
purposes still meet with only a very slow sale, and are plentiful in 
the market with no appreciably better prices being got. Engine 
classes of fuel move off fairly well, and it is only the common sorts 
of slack that are oe in the market. At the pit mouth 
agen ah coals ; 7s. to 7s. 6d. seconds ; 5s. 6d. te 














doing. Pig iron still meets with but very poor demand, with prices 
if anything easier, especially in the outside brands offering here, 
such as Scotch and Middlesbrough. For local and district brands 
prices remain much the same as last quoted. Lancashire 
makers still hold to 38s. 6d. and 39s. 6d., less 24, for forge and 
foundry qualities delivered equal to Manchester, although an 

actual sales at these figures are confined to ional small parcels 
for special customers. Derbyshire foundry iron is still quoted at 
40s., less 24, delivered equal to Manchester, and at this figure is 
firm. In Lincolnshire iron the attempt to get a slight advance 
upon the very low prices which have recently been taken has not 
been responded to by buyers ; so far, the effect has simply been to 
check further operations, and although makers’ quotations remain 
at about 36s. édt to 37s. 6d., less 24, for forge and foundry delivered 
equal to Manchester, thing under these figures would have to 
be taken to effect sales, 

For hematites there is still only a slow sale in this district, and 

rices are easier ; the average quotations for good No. 3 honky: 
Belivered into the Manchester district, remain at about 52s. 6d., 
less 24, but in most cases sellers would be very ready to entertain 
offers at under this figure. 

There is no very material change to report in the manufactured 
iron trade, but the tendency isin the direction of lessening activity. 
The pressure of shipping orders is beginning to fall off, and as there 
is no increased home trade coming forward the result is a quieting 
down at some of the forges, with, if anything, a slight tendency to 
give way a little in price to secure orders. Quoted rates are, how- 
ever, unaltered, and remain on the basis of £4 17s. 6d. for bars, 
£5 5s. for hoops, and £6 7s. to £6 10s. for sheets delivered into 
the Manchester district. 

In most branches of engineering there is a moderate amount of 
work stirring, and the returns I get from the trades union societies 
with regard to employment show that if there is no improvement, 
the number of unemployed members on the books does not increase 
to boy thy 5 cy sew extent. ‘Taking both sides of the q::estion, it 
may be said that trade remains in a very unsatisfactory condition. 
Machine tool makers are perhaps getting a little more work, and 
for Indian railways there has been some considerable grist coming 
to the mill for railway plant, locomotive and carriage building ; but 
taking all the new work that is to be got, there is no real improve- 
ment in trade, and the prices which have to be accepted are quite 
as low as ever. 

With the = gee of winter, the falling-off in the pecuniary 
support they have so far been receiving, and the fact that the 
employers are steadily filling their works with hands obtained from 
other districts, the men on strike in the Bolton engineering trades 
are showing a decided anxiety to come to some settlement. During 
the past week or so various proposals have been put forward as a 
sort of compromise, but they have so far had the defect that the 
men have aimed at imposing special] conditions in their own interests, 
which, of course, the employers have declined to accept. About a 
month ago the employers offered fair terms for a settlement of the 
dispute, which were rejected, and their present feeling with regard 
to the matter may be gauged from the fact that old hands who had 
left their tools in the shops have been requested to take them away. 
There is no doubt that any fair and reasonable settlement of the 
dispute would have been willingly accepted by the employers, who 
would prefer to have their old hands rather than strangers; but it 
is very doubtful whether they will now consent to any material 
abatement of the terms on which they were prepared to settle the 
dispute a month or so back. . . 

e winter session of the Manchester Association of ineers 
was opened on Saturday last, and the president—Ald. W. H. 
ak —delivered an interesting address, in which he dealt with 
the Government control of steam boilers with special reference to 
the Bill which has been introduced by Lord Stanley for the regis- 
tration and inspection of boilers. This Bill makes provision for 
utilising the present boiler insurance companies and the associated 
steam users’ organisation for boiler inspection and registering pur- 

ses, and the provision that the Board of Trade might appoint a 
‘ay committee comprising users of boilers and members of scientific 
societies, who should assist in the administration of the yt 
ment, Mr. Bailey regarded as a very good feature, which he 
thought the Manchester Association of Engineers might well take 
into consideration. In concluding his address, Mr. Bailey 
pointed out that it had been urged by those who objected 
to the present system of boiler inspection, that it was a 
system of. purchasing: indulgences; that some of the insur- 
ance companies simply received the fees and did not make 
the proper inspection, while’ at the same time they took all 
the risk from the shoulders of the boiler owners. by paying com- 
pensation in case of accident. On the other hand, the trades 
union advocates looked for safety in a system of registering the 
boiler attendants, their proposal being that no person should be 
permitted to tend a boiler unless he had undergone the ordeal of 
examination and obtained a certificate. In Lord Stanley’s Bill it 
was proposed, instead of giving a certificate to the men; thata 
certificate should be given to the boiler, and taking the proposed 
Bill altogether, although it might certainly be improved in details, 
he thought the President of the Board of Trade had shown a strong 
desire to deal with the steam users fairly. The Bill on to 
rest on a basis of common sense and public utility, which, subject 
to amendment in some of its details, should commend it to the 
favourable consideration of users of steam power. In the discus- 
sion which followed the President’s address, Mr. James Walthew, 
who said that for the last twenty years he had been in a position 
to note the intluence for good which the various boiler insurance 
companies had brought to bear upon the manufacture and working 
of boilers, urged that it was highly important that a measure 
on the lines of the proposed Bill should become law. Mr. 
Lavi nm Fletcher, following in much the same lines, sub- 
mit that inspection tended to bring boilers up to one 
good standard, and urged that we were bound to try and 
arrest the loss of life at present taking place by securing a com- 
plete inspection of boilers, not by the Board of Trade, but b 
—— agencies. Mr. Rawlinson thought we were already travel- 
ing along in the right path, and that the causes of boiler 
explosions were being steadily removed without any great bother 
in the matter being n Mr. West thought that some one 
should be made definitely responsible for the proper working of 
boilers in use, and he was in favour of a general systematic inspec- 
tion of boilers, which should be made compulsory, and that those 
who used the boilers should yy bo the inspection. Mr. Hartley 
contended that a thorough boiler examination was absolutely 
necessary, and further pointed out very significantly that some of 
the boiler insurance companies ought to be protected against them- 
selves, as boilers were frequently insured year after year without 
any inspection whatever, and the keenness of competition very 
often led to a boiler which had been condemned by one company 
being ted by anoth Mr. Longridge, although he admitted 














house coals ; 5s. to 5s. 6d. steam and forge coals ; 
4s, 6d. to 5s. burgy; 3s. 6d. to 4s. best slack ; and 2s. 6d. to 3s. 
common sorts. 

Shipping continues very quiet, and it is difficult to get more than 
6s. 6d. to 6s, 9d. for steam coal delivered at the high level, Liverpool 
or the Garston Docks. j 

Barrow.—The hematite pig iron trade occupies a somewhat - 
remarkable position at the present time. There is a fair demand 
from all quarters, but business has of late been devoted mainly to 
the purchase of warrants, which have been actually selling at a 
price as low as the cost of production. On the other hand, makers 
are busy and well sold forward, and are for the most part very firm 
in their transactions, There is a lower quotation for iron, but this 
does not represent actual sales. Prices vary from 42s. 6d. to 44s. 6d. 
for Bessemer iron in parcels consisting of equal portions of Nos. 1, 
2, and 3 quality net, f.o.b.. but sales are noted as low as 4ls, 9d. 
perton. 1t is considered evi-ient on all hands that prices will soon 
advance, as, although stocks ars still largely held, needy sellers are 
getting fewer, and prices must soon return to a level which, while 
affording profit to the maker, will at the same time leave a margin 
for those who have speculated on iron and have held it for some 
time in view of a rise. The output of the district is well maintained, 
and there is as much iron going into consumption as is being 
produced, while the stocks held do not represent more than about 
a three months’ consumption at the present rate. The steel trade 
is remarkably steady, and is likely to continue to be so as long as 
makers are so well sold forward and the orders so plentiful. The 
business doing is, however, not considerable, as makers are resisting 
the present disposition in the direction of lower prices, and are not 
selling in consequence. It is clear that as raw material is improving 
in value the price of pig iron and steel cannot possibly go the other 
way. There must be a change for the better in prices shortly, and 
the sooner the better for the district, if makers carry out their 
threat and begin to reduce the output in face of a good demand. 
Heavy sections of rails are quoted at £4 2s, 6d. per ton net, f.0.b. 
A new rail mill of a powerful description has been started this week 
by Messrs. Charles Cammell and Co, Workington, which will 
practically double the producing power of these already 
works, The mill is a duplicate of the one which has been at work 
for some time, and will roll about 3000 tons of rails perweek. This 
will represent a very considerable increase in the production of the 
district, and will enable West Cumberland to compete to a very 
considerable extent in the steel trade of the world. ere is a good 
trade doing in billets and in bars, and the mills in these depart- 
ments are very briskly employed. There is not much doing in steel 
for shipbuilding purposes, but it is noticeable that enquiries are 
increasing, and it is believed some large parcels will oe hougie by 
local makers. It is also satisfactory to note that shipbuilders are 
likely to become busier, and that their trade in the future will be 
largely confined to steel-constructed ships, in which local plates 
and other classes of steel will be used. Iron ore is very firm in 
tone and sales are still few, as raisers are sanguine of higher values 
in consequence of the improved freights from Spain to South Wales 
and the East Coast. The coal and coke trades are steadily 
employed, and the returns of metal exports show very large 
averages, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE skate makers are beginning to prepare for the winter. This 
business is usually in the hands of the joiners’ tool manufacturers, 
who find the speciality useful for filling up the autumn and early 
winter season. Skate making has for some years been a decaying 
industry, mainly owing to the flood of inferior productions which 
overstock the market. This season, I am afraid, will not differ 
from the others in that respect. Already, I hear, the German- 
made skate is being freely delivered in Sheffield. If report is true, 
nearly 40,000 have been ordered by two firms, and these are not of 
the ordinary quality, but of a popular and high-class patent skate. 
This German invasion affects Sheffield industry in a serious fashion. 
It prevents the manufacturers employing their plant and machinery 
during the duller. months of the year, and it deprives the artisans 
of Nor wth moars at a time when they need it most. 

Railway material continues to be freely ordered, both on home 
and foreign account, and the advance of 5s. per ton secured a month 
ago is maintained. Several of the manufacturers are booked well 
into next year for certain classes of rolling stock, though they are 
quite prepared to undertake fresh work. The principal distant 
markets are the Colonies, India being the leading customer for 
nearly all kinds of rolling stock, including engines and carriages. 
The home business has also been increasing of late. 

No extra orders of any consequence have been received recently 
for war material. Some of the heavier work in armour-plates has 
now been delivered, and though the two producing companies are 
still well engaged, there is a perceptible diminution in the pressure 
upon these important departments. Marine forgings are in Pace 
ful request, particularly for ocean-going steamers. Considerable 
additions have been ordered for the Atlantic lines, and the shafting, 
&c., has mainly come to Sheffield firms. 

The awards at the Adelaide Exhibition have been published in 
advance of the official announcement. They show that the Exhibi- 
tors from Sheffield and Rotherham have done extremely well. Our 
leading cutlery, edge tool, sheep-shear, and plated goods, as well 
as in wire ropes and cables, and stove grates, sats all succeeded in 
carrying off first orders of merit, which is the highest distinction 

iven. It is gratifying to find English firms so successful in the 
lonies, for whatever may be said about their lukewarmness in the 
past, they have certainly striven very hard during the last two 
years to meet every possible business requirement of our cousins 
across the seas. 

Speaking to his constituents last Monday, Mr. C. E. Howard 
Vincent, C.B., M.P., stated that in February he took several lead- 
ing representatives of the steel and iron trades in Sheffield to the 
Secretary of State for War, and on the 28th of that month Mr. 
Stanhope assured them that three-fourths of all gun forgings, large 
or small, required by Government should be given to the trade. 
That pledge, he went on to say, had since been ratified, and he 
was glad to hear a considerable order had been divided over the 
great Sheffield works. A still more important point was that 
an independent testing department was to be established. This is 
regarded here as very essential. Given fair employment for their 
machinery, and impartial tests, the future of our me establish- 
ments would be assured. 

Mr. John Bramall, a well-known Sheffield manufacturer, was 
interred here on the 19th inst. He was at one time a most pros- 

rous steel and file manufacturer. Amassing a fortune of £60,000 

e retired from business, and casting about for some source of 
investment, unfortunately went into shipping, which he did not 
understand, and lost every penny. He was an estimable and 
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honourable man, and during his misfortunes had the sympathy of 
the whole community. At the meeting of his creditors it was 
stated that he had lost the whole of his fortune, and they showed 
their waney with him by voting £200, with which to furnish a 
new home, granting him his immediate discharge. 

The cutlery and a goods firmsare beginning to feel the effect 
of Christmas and New Year. Last month business was exceedingly 
— Orders are now beginning to come in freely, chiefly for the 

mdon market. The country trade is as yet rather languid. 
Though the hotel proprietors and lodging-house keepers in the 
northern watering-places have had an unusually good season, there 
has been little business done in replenishing stocks of cutlery or 
‘*E. P.” Merchants have allowed their shelves to get very bare, 
and a brisk winter and sags Seng is anticipated in consequence. 
For years the dealers have m ‘‘holding off,” using the manu- 
— premises as their warehouses, and ordering by parcels- 
pos 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

BusINEgss in Cleveland pig iron is at present almost at a standstill. 
and it is scarcely likely that sales of any magnitude will take place 
so long as prices continue to fall as they are at present doing. 

The reports received from Glasgow are very unsatisfactory, 
and have a depressing effect on the market generally. Not- 
withstanding the fact that many important rts will shortly 
be closed for the season, exporters will hold their orders in 
the hope of being able fulfil their commissions on still more 
favourable terms. It is somewhat difficult to ascertain the actual 
price of No. 3 g.m.b., as so few sales have lately been made. For 
prompt delivery most merchants would accept 32s. 6d. per ton, or 
6d. less than a week ago ; but buyers will not at the moment pay 
more than 32s. 3d. akers who for the most part are not in 
immediate need of orders keep out of the market ; but one or two 
who are not so well provided have reduced their quotations to 
32s. 9d.. and are prepared at that figure to book for delivery to the 
end of the year. Forge iron, tho’ decidedly firmer than No. 3, 
_ _ 3d. per ton during the week, and is now obtainable at 

s. . 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” mixed Nos., 45s. per ton ; ‘‘ Acklam Yorkshire,” Cleve- 
land, No. 3, 34s. 6d. ; “‘ Ack Basic,” 35s.; refined iron, 48s. to 
63s., net cash at furnaces. 

Warrants have receded in value from 32s. 74d. to 31s. 9d. per 
ton; nevertheless, speculators do not seem inclined to operate. 

Messrs. and Co.’s stock of pig iron at Middlesbrough 
stood on Monday last at 328,234 tons, representing a decrease of 
559 tons during the week. 

The stormy weather which prevailed last week greatly inter? 
fered with the shipments, and brought them to a figure which is 
considerably below the average. Up to Monday night only 38,312 
tons had been exported, as against 42,152 tons in the correspond- 
ing portion of September. 

A lamentable accident has just occurred at the Seaton blast fur- 
naces, near West Hartlepool, whereby three men have lost their 
lives and others are still in a dangerous condition. A furnace had, 
it appears, just been blown out in order to be re-lined, and a number 
of men were working round it. From some cause, as yet unex- 
plained, an explosion took place within, whereby a portion of the 
side was blown out. The men were caught by the flames which 
burst forth, and were struck by more or less heated bricks and 
other materials, and dreadfully burned. Until the inquests have 
all been held the facts will not be completely known. @ preva- 
lent opinion at present is that water must somehow have found its 
way into the still heated interior of the furnace. 

e members of the Stockton and Middlesbrough Corporation 
Water Board are not in a very comfortable state of mind. Their 
general manager, Mr. D. D. Wilson, has just presented them with 
a report, in which he says:—‘‘The comparatively short time 
remaining within which the Water Board must complete certain of 
the works authorised by the Act of 1876, and the very serious con- 
sequences which will ensue if they are not completed within the 
specified time, or that time as extended by Parliament, make it 
imperative that the Water Board should carefully consider its 
position, with a view to taking such steps as the circumstances 
require.” It a that the consumption of water for manufac- 
turing a been for long increasing, until now it exceeds 
62,000,000 gallons perweek. Occasionally it has been close to the 
parliamentary limit of 66,000,000 gallons. Should there be any 
considerable increase in the cansumption, owing to the expected 
extension of steel works or otherwise, the supply to consumers 
may have to be restricted, or heavy penalties will be incurred. 
To get over these difficulties the Board has decided to apply for 
fresh parliamentary powers in the coming session, and it has in- 
structed its two clerks to prepare at once the draft of a bill setting 
forth what is required. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

TuE Glasgow pig iron market was much depressed at the opening of 
the present week, and warrants were as low as 39s. 9d., the lowest 
price touched during the present year. But in consequence of reports 
to the effect that a numberof good orders had been received by iron- 
masters for shipment to Italy and America, and also because the 
past week’s shipments turned out better than was expected, the 
tone of the market afterwards exhibited a certain improvement. 
The shipments amounted to 9391 tons, against 6531 in the same 
week of last year, and the larger proportion of the quantity sent 
abroad went to Italy, Canada, and the United States. Rather more 
iron is now being sent into the warrant stores in G w. Since 
last report, an additional furnace has been on hematite at 
the Clyde ironworks, the total now in operation being 84 against 69 
at the corresponding date. 

The current values of makers’ pigs are as follows:—Gartsherrie, 
f.o.b. at Glasgow, No. 1, 47s., No. 3, 43s.; Coltness, 51s. 6d. and 43s, ; 
Langloan, 48s. and 44s. 6d.; Summerlee, 49s. 6d. and 42s.; Calder, 
47s. 6d. and 41s. 6d.; Carnbroe, 43s. and 39s. 6d.; Clyde, 45s. 6d. 
and 40s, 6d.; Monkland, 42s. 6d. and 38s. 6d.; Govan, at Broomie- 
law, 42s, and 38s. 6d.; Shotts, at Leith, 47s. and 44s. 6d.; Carron, at 
Grangemouth, 52s. and 44s. 6d.; Glengarnock, at Ardrossan, 47s. 6d. 
= gy 6d.; Eglinton, 42s. and 38s. 6d.; Dalmellington, 43s, and 

The week’s arrivals of Middlesbrough pigs at G mouth have 
been 4910 tons, inst 7425 in the same week of 1886. These im- 
ports show a total increase this year of 16,096 tons, 

The new contracts that are Coe placed with the Clyde ship- 
builders have brought a number of steel orders into the market, 
and for these there has been extreme competition, which threatens 
to result in a material reduction of prices. This circumstance is 
regarded as unfortunate, seeing that quotations had already been 
forced to a low level. 

The past week’s shipments of iron and steel goods from Glasgow 
embraced £541 worth of engines, £2436 sewing machines, £2163 
— £3330 steel g and £19,864 general iron manufac- 

ures, 

The malleable trade continues fairly active, and there is no 
change in price. There isa good demand for both iron and steel 
sheets. Bars are in fair request for the home market. 

In the coal market there is a fair business passing. Home orders 
are increasing, but not quite so rapidly as a week or two ago, 
when the weather was colder. Prices are without change. There 
has also been a certain slackness in the shipping department. 
From Glasgow 14,739 tons were despatched; Greenock, 519; Ayr, 
9652: Irvine, 2676; Troon, 6780; Ardrossan, 3539; Burntisland 
6842; Leith, 5172; and Grangemouth, 18,573 ; the total of 68,492 
comparing vith 63,395 in the correspcnding week of 1886, 








The threatened adoption of an idle week by the colliers, as 
recommended at last week’s National Conference at Edinburgh, 
does not occasion any apprehensions among the coalmasters. e 
last time the restriction was resorted to in Scotland, it had the 
effect of enabling the coalmasters to clear away from the pitheads 
enormous quantities of stuff that, in other circumstances, they 
could not have disposed of at any price. For this material they 
obtained good prices. They did not suffer on account of a 
scarcity of good coals so far as their obligations under contracts 
were concerned, because all contracts of any importance now con- 
tain a strike clause, the effect of which is to allow the coalmaster 
to supply the best material he can at the enhanced price given to 
it by the general scarcity in the market. If the idle week is 
adopted the same thing will be repeated, and the masters will be 
the gainers and the men the losers by this action of the latter. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

Swanska has just escaped a great misfortune. In its immediate 
neighbourhood the Landore Works give employment to over two 
thousand men, and as the place has a high repute, trade is gene- 
rally brisk there. Last week a dispute with the smelters necessi- 
tated a stoppage, and the action of forty-six men—for this is their 
number, all told— completely prevented all operations, I am glad, 
however, to add that two or three days’ idleness and reflection 
brought the smelters before Mr. Roberts on Tuesday, and on 
Wednesday a restart was effected on the masters’ terms. The 
temporary stoppage at Landore nearly caused a commercial panic 
throughout Swansea. 

Local iron works are well employed, and even if the rails turned 
out are not numerous, a good cal of miscellaneous work is being 
done, amongst which blooms and steel bars figure considerably. 
This week a cargo of 2100 tons of blooms was cleared from New- 
port, Mon., for Philadelphia and Baltimore, Newport also sent 
350 tons tin-plates to the same direction. 

Tin-plate continues to be the most busy industry in connection 
with the iron trade. The pig iron used annually in tin-plate manu- 
facture now amounts to 75 "500 tons, and over two millions and a- 
half tons of coal. Notwithstanding, the demand for tin-plates is 
well sustained, and exports and large prices have of late been a 
little weaker, and this a well-informed authority suggests is due to 
the Scottish pig iron trade, which has been drooping. 

During the past week the clearance of tin-plates from Swansea 
amounted to 71,000 boxes. This was an exceptionally large export, 
and has left a reduced stock to meet si 

Swansea Exchange was well attended on Tuesday, and the report 
given of the Birmingham quarterly meeting was that it was a large 
and a busy one, and trade hopeful. The tone at the Exchange 
was firm, and masters diated 2 preference for withholding make 
rather than to accept lower figures. The prevailing figures for 
tin-plates were as follows:—Iron coke tins, 12s, 6d. to 12s. 9d.; 
Bessemer, 12s, 9d. to 13s.; Siemens coke finish, 13s. to 13s. 6d.; 
charcoal, 14s. 6d. to 17s. 6d.; ternes, 23s. to 26s. 6d. double box. 
It was somewhat unusual to see a decided drop in wasters, which 
were offered for 1s. per box less than late quotations, Other 
quotations at the Exchange were as follows. I give them as fair 
indications of those prevailing in the whole district. 

Steel rails, large, £45s. to £47s. 6d. ; merchant bars, £4 7s, 6d. 
to £4 10s.; Landore hematites and Cwmavon no change, late quo- 
tations prevailing. Steel sheets, £7 10s. to £8 10s.; blooms, 
Bessemer, £4 5s.; bars, £4 15s.; Siemens, £5 2s. 6d., less, in most 
cases, 24 for cash. 

Iron ore continues to excite attention, and a fair demand con- 
tinues, though the principal ironmasters, judging from stocks, are 
well bought. Dowlais and Cyfarthfa hold considerable quantities, 
and if even a stoppage of supplies were to occur they could go on 
a considerable time. The prices quoted at the three ports are 
pretty well the same, 12s, to 12s. 3d., with an extra price for 
picked I see Swansea quotes, ex ship at that port, for 
special quality, 13s. 6d. 

Coalowners a of an anxious ~ of it. There is a sense 
of insecurity with their own men, and a growing opposition from 
the North of England. wiles 

The feeling of uneasiness amongst the steam coal and house coal 

colliers continues. Representative men are busily engaged, meet- 
ings are frequently held, consultations are constant, and to a great 
extent the deliberations are private and little or nothing is allowed 
to transpire. 
It is currently reported in Cardiff circles that the North of 
England coal and steamship owners are elaborating a plan by which 
they hope to divert a good deal of the Welsh coal trade into their 
channels. This will consist in putting their steamers at the service 
of the northern coalowners, and taking them away from the Welsh 
coalowners, 

One cannot seriously imagine that such an idea is entertained, but 
it is so stated, and in influential circles in Cardiff ; and it is urged 
against this that a movement should at once be inaugurated, by 
which the Welsh coalowners should acquire a good fleet of steamers, 
and thus be independent. 

It is very likely that the note of alarm will prompt the steam ship 
building trade ; but if the Welsh coal is found to be better than 
that of the North of England, and the price is not so widely 
different as to tempt to the use of the inferior coal, there need not 
be any great anxiety. It will be time enough to fear when the 
best coals are gone and seconds only in use. 

Prices of best coals remain tolerably firm, and quotations at port 
for best kinds are from 8s, 6d. to 9s. 6d. The Pacific Steam Com- 
pany has been placing contracts for 20,000 to 30,000 tons delivered 
at Birkenhead. This is a case in — If any t company 
like this stipulates that the contract is to be for Welsh coal, it is 
evident that to put other coal on board will be to incur risks which 
courts are not slow to condemn and punish. 

House is improving in demand, and 
advance. Small bituminous is scarce, and se 
while small steam is again getting into demand and prices are 
better. After a quantity has been sold for as low as 3s., prices are 
now 3s. 9d., and firm at that. 

Pitwood is steadily advancing. At Swansea prices are 16s. 3d. 
on trucks ; Cardiff quotations, 15s. 9d., but advancing. 

In Cardiff a deal of comment has been sagen on_ the 
treatment received from coal buyers in Dieppe. e complaint 


rices are certain to 
readily for 5s. 9d., 


— by Dieppe is coal short, and it is nothing unusual for a vessel 
to be mul in £5 for the deficiency. If this should continue 
some radical ch: will have to be adopted. 


It is expected that something decisive will be made known next 
week in relation to the sliding scale. The Ferndale scale examiners 
have decided from the examination of books that wages are to 
remain unaltered. This will affect about 3000 men. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE position of the iron markets is thoroughly firm as far 
as prices are concerned, if the demand is not quite so brisk as it 
was, which, however, is not alarming, as it is simply caused by 
buyers having for the present covered their immediate wants. The 

rincipal change to note is a rise of M. 1 p.t. on all numbers of 
en pigiron, The result of the tendering for steel rails, &c., 
at Altona was that no Belgian house offered, because in that 
country the works are not in want of orders just now, notabl 

Cockerill and Co., who are full for some months on Dutc 
and Danish steel rails; that three English houses did tender, 
one at M. 1234 free Altona, one at 124 free Hamburg, and 
another, name not known, through an agent at Niiremberg at 
11575 free at Altona, and that Krupp offered the lowest at 112°50 





at Essen, but when the difference of freight fis added, the price 
would be M. 3 higher than that of the unknown lish firm, 
For fish-plates and small iron articles the Westphalian works 
offered at from M. 104 to 127°50 p.t. On the 13th inst. at Han- 
over 5410 t. of rails and 1200 t. of steel sleepers were tendered for 
¥ the Westphalian works at M. 117 and 118 at works; Bolckow, 

aughan, and Co. 123°60 at Bremerhaven, and 124°60 at Harburg. 
The Osnabriick works offered M. 115 for the sleepers. Again, on 
the 14th inst., 6275 t. of rails were given out at Erfurt, and to-day 
10,500 t. of rails and small ironwork will be offered at Bromberg, 
so that in the month of October 50,000 t. of steel rails, and about 
15,000 t. of sleepers in all will have been given out by the State 
railways alone, 

As there is no material change in prices this week, and the gene- 
ral condition of the market is pretty much the same as the last, 
the report of the Diisseldorf Chamber of Commerce for 1886, just 
made public, has been substituted, withoutfurther apolog: , verbatim 
in the place of the usual trade details, because, as Diisseldorf is the 
most important iron and hardware centre in Germany, and all the 
other centres of iron industry are more or less reflections of it, it 
gives a thoroughly good and authoritative picture of the state of 
the iron industry of the whole country. 

‘* Forsome years past,” saysthereport, “‘the iron industry has been 
continually getting worse, particularly as regards prices and lessen- 
ing of employment. The latter is partly to be ascribed to the 
unjustified increase of production where the demand was wanting.” 
Thisisan opinion I haveseveral times expressed in these ‘‘ Notes,” but 
the chamber could have gone further and said that the German iron 
industry was laid out on altogether a too large scale for the capacity 
of the people or their external relations. The fact is that, when 
Germany became united, the vanity of the individual at becomin, 
an item in a great country and the conceited idea of being fille 
with more science than any other people caused him to believe he 
could beat creation, and far too much money was put into coal and 
iron undertakings, machine shops, and so forth, The dismal 
report of the Diisseldorf Chamber is the moral to all this, and there- 
fore worth perusa’ ; 

It goes on: ‘‘ And partly also to a competition from abroad which 
has sprung up, accompanied by an increase of custom duties in 
those countries, which has shut us out of these old and important 
fields for the sale of the products of our industry. ; 

“‘Onechief reason for the receding of prices and the long-continued 
want of employment is to be found in the struggle which is contin- 
uously going on between the ever-increasing employment of mild 
steel made by the Thomas-Gilehrist, out of phosphoric pig iron, and 
wrought iron made by the puddling process, This struggle will 

robably at no distant date end in favour of steel, which for a num- 
Ser of articles is used in unlimited quantities, and is cheaper than 
iron. To the last cause especially is to be ascribed the gradual 
sinking of the Rhenish-Westphalian blast-furnace industry, which 
produced, specially, pig-iron of superior quality, the demand for 
which has Gooomel, as that for phosphoric pig for mild steel 
making has increased. The prices, then, of best sorte of raw iron 
have gradually fallen to such a point that for a long time past the 
blast furnaces have been working at a loss, Whilst in 1882 it cost 
M. 65 to 68 p.t. at the works, it has fallen to 37 to 39, without the 
works having been able to reduce the cost of production. 

‘* In the fourth quarter of the year 1886 an increased demand from 
North America brought a slight improvement, which caused a rapid 
rise in prices, because the stocks at the works were low, and at 
about the same time a combination of all the crude iron works took 
place. Whether this convention is in a position to maintain the 
rise of price instituted in the autumn seems doubtful, looking at 
the state of the pig iron trade and the receding position of the iron 
markets in quant 

“ Also in the rolling-mill branch the prices of most rolled articles 
have, from the beginning of the year till the autumn, been steadily 
and by jumps receding, despite the fact that the works had suffi- 
cient employment. Only in the last quarter of the year came a 
= in the prices, caused by the greater demand from the United 

tates. 


‘During the year 1886 the wrought iron tube works were not, on 
the whole, sufficiently employed. One reason for this is found in 
the general slackness in ae, but the chief one is the circum- 
stance that from year to year the field for the sale of the products 
of our works is being continually narrowed. Russia and Austria 
were at one time iderabl st s, but now this has almost 
entirely ceased, because competition against the native works has 
become impossible in face of the high import duties now imposed. 
Again, the sale to France has become continually less, since there, 
as well, new works have been established, and it is much to be 
feared that that country will shortly be pletely closed against 
our tube industry. The prices were, as arule, lower than the year 
before, and it has only been in consequence of a combination of all 
the German works having been formed that in this country, as well 
as abroad, the prices did not come down to less than the tubes cost 
tomake. The rise in the prices of crude and wrought iron 
exercised no favourable effect on wrought iron tubes. 

**The steam boiler manufacture has to contend against a con- 
tinual want of reguiar employment all the year through, inas- 
much as in comparison to the year before only a few larger esta- 
blishments were carried out for want of sufficient enterprise in 
capitalists to find funds to increase existing or create new industrial 
works, Another cause as well which is inimical to the boiler 
manufacture is the increased use of gas motors. Whilst in this 
manner the demand lessened, a number of small makers who had 
recently sprung up came upon the market with offers which 
searcely covered the cost of production. The results of public 
tenders which have been published have brought to the 
knowledge of experts how cheapness, and a desire at sny price 
to receive the orders, have been considerations, without the 
slightest regard to the t responsibility which attaches to boiler 
making, irrespective of whether in the end the recipient or the 
maker becomes a sacrifice to this hazardous competition. The 
boiler making industry is always the first to feel the effects when 
other important branches of trade were di , and therefore it 
is only n to point out a others the unfortunate 
condition of those of iron, coal, and sugar, to understand the 
unfavourable results of the steam boiler manufacture during the 


past year. 

- The building of locomotives is becoming from day to day more 
deplorable and profitless; the few State locomotives which were 
given out were only to be obtained at prices under the cost of 
making, and the prices of those for private — and for abroad 
have gone down in the same ratio. r next neighbour, Holland, 
is seeking with all its force to make its own requirements, at least 
tramway locomotives, which were formerly offered to works in this 
town, so that that country is almost entirely lost to us. In conse- 

uence, a larger number of hands would have had to be discharged 

rom our factories, if at some of the public tenderings for loco- 
motives orders had not been taken at prices below those of produc- 
tion, Asa natural the general slackness of trade 
must have been severely felt by the wagon factories ; besides this, 
since the State has taken over the railways, it has become possible 
to better utilise the rolling stock, which has had a paralysing effect 
on demand, and few trucks have been ordered, whereas in former 
years the building of wag — bundant work. a of this 
falling off in the trade was able to be recouped by ing orders 
for passenger coaches, post and covered wagons; but against the 
great competition, it could only be done in many cases where the 
prime cost was hardly covered. 
» ‘Nothing could bedelivered abroad 1 
exertions, to keep the workmen employ: and a further sacrifice 
in price was made, The improvement in the’ iron trade lately 
observable will, it is to be hoped, continue, and ultimately be to 
the advantage of the wagon trade. The raw materials, with the 
exception of the finer woods, which are imported from America, 
Norway, and Sweden, are all drawn from native sources.” 

In order not to make my ‘‘ Notes” this week too long, the con- 
cluding portion of the above report is reserved for the coming weck. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 6th. 
INTERIOR iron advices show that a heavy de- 
mand is in progress, and that mills and furnaces 
will be in no danger of accumulating stock for 
months to come. Much of the activity in the 
States is due to the extraordinary demand due to 
railroad building, and to the construction of 
manufacturing establishments, omy: public and 
private, &c, is year's buildi rations will 
absorb 400 million dollars, of w ic New York 
wean resents 70 millions alone, 
heavy ship and boat-building orders con- 
tinue. Bar, plate, and sheet mills are busy. 
Pipe makers have formed a = gee yndicate to control 
competition. Rail makers fix prices aud produc- 
tion next week. Latest 188 orders were at 
35dols, Copper is active at 10°50. TO 
duction is peg 3 Tin-plate distribution is 
depleting stocks. e industries are all pro- 
sperous, The railroads are crowded with traffic, 
and cars are scarce on all the great trunk lines. 
Railroad construction in the Dominion of Canada 
is being pushed more rapidly than in the States. 
The Knights of Labour, representing a member- 
ship of 600,000, are in session this week. The 
financial stringency i is over, 








NEW COMPANIES. 
PB he following companies have just been regis- 
Cardiff Pure Ice and Cold Storage Company, 


Limit 
This company was registered on the 10th inst., 
with a capital of £10,000, in £10 shi to store 
and deal in ice, in or near Cardiff, e sub- 
scribers are :— 


M. Pam. 18, High-street, Cardiff, solicitor .. 
J. Rt eale, West Canal Wharf, Cardiff, fish mer- 


H. West, West Canal ‘Wharf, Cardiff, ‘fish mer- 


*R. Wain, Penarth, Cardiff, wine merchant. 
J. Thomas, Canton, Cardiff, ¢ lerk 
7 on = Daliteld cetreet, Cardiff, 


“FP. By Spiller ye ‘Be “Andrew's place, Caraift 
contractor .. ° 1 


The number ms doetane is not re ee fear than 
five, nor more than seven; qualification, £100 in 
shares or stock; the first are the subscribers 
denoted by an asterisk, and Mr. Gabriel Lloyd ; 
remuneration, £50 per annum, and such further 
sum as the company in general meeting may 
determine, whenever the dividends exceed 10 per 
cent. per annum, 


— 





Cleveland Salt Company, Limited. 


This company was registered on the 11th inst., 
with a capital of £75,000, divided into 6000 pre- 
ference and 1500 deferred shares of £10 each, to 
trade as salt borers, salt, alum, gypsum, and 
limestone miners and manufacturers. An un- 
registered agreement of the 10th inst., between 
Bolckow, Vaughan, and Co., Limited, and James 
Hart—for the company —will be adopted. The 
subscribers are :— 

masses | 
James Hart, Clairville, South Norwood, agent . 
= C. Ford, 61, Tyrwhitt-road, 8.E., clerk oo 

2% Morgan, 50, Ladywell- road, 8. E., clerk 

wi Adams, 168, Friern- 


1 

1 

oe 1 
,&E., accountant 1 

C. Horton, i, 7, Moncrieff- ‘street, Peckham, 
coun 1 

E dl Botwright, “23, * sutton- -place, Hackney, 
1 

1 


F. vB. shuckard, an Meibourne-grove, Champion- 


The number of prmir is ast - e to than 
three; qualification, shares of the nominal value 
of £500; the subscribers are to appoint the first. 
The remuneration of the board is to be at the 
rate of £100 per annum in respect of each 
director. 





Dunbar’s Patent Cask jipioes Company, 


Limit 
This company was registered on the 11th inst., 
with a capital of £40,000, in £10 shares, to acquire 


certain invention of improvements in machinery 
or apparatus for the manufacture of hogsheads, 
casks, barrels, kegs, and similar articles, The 
subscribers are :— 


8) 
*F. Walford, 65, South John-street, Liverpoo 
merchan . 


t A he 1 
R. E. _ a Stamford Bridge, Chester |: 1 
*Major W. cf Barker, 228, Parliament- street, 
Liverpool 1 
*A. Dunbar, 105," Newsham-drive, Liverpool, 3 
A. C. Smith, 77a, Lord-street, Liverpool, soli- 
1 
E. = Ay Ould, 31, James-street, Liverpool, arehi- 
1 
*S. H. Holme, Lord-street, ‘Liverpool oe ce ee 1 


The number of directors is not to be less than 
two, nor more than five ; qualification, twenty-five 
shares, or £250 stock ; the first are the subscribers 
denoted by an asterisk. The company in general 
meeting will determine remuneration, 





Lachman and Company, Limited. 


On the 12th inst. this company was registered, 
with a capital of £20,000, in £1 shares, to trade 
as sewing machine manufacturers and mechanical 
engineers, and for such pun will Fe it two 
unregistered agreements, the first d 2nd 
August, being between the gree aes Over- 
seaming Sewing Machine and Manufacturing 
Company, of San Francisco, U.S.A, and Arthur 
Lemoine Denman—for this company—and the 
second dated 16th ult., between A. Lemoine Den- 
man—for this company and Messrs. Orland 

Doré Orvis and O Dighton Orvis, The sub- 
scribers are :— 


am. 

J. G. Durant, 5, Guildhall- Boag ° 1 
J. Fraser, 5, Guildhall-chambers, cler’ 1 
. Durant, jun, 5, Guildhallchamts, solicitor | 
E. Kohlen, 61, Fore-street, machinist .. .. .. 1 
T. E. Nettleship, 1, Mildmay Park, ce 
J. A. Oliver, 10, King’s-cross-road, ¢ rr areas 
. Thornton, Royal Hill, Srecatn clerk .. 1 


“The number of directors is not to be less than 








two, nor more than five ; quelification, £1000 in 
shares or stock; the subscribers are to appoint 
the first two. ‘The company in general meeting 
will determine remuneration. 





Steamahip ** Bencroy” Company, Limited. 
istered on the 10th inst., with a capital of 


£25,600, in £100 shares, to acquire and work the 
steamship Bencroy, of Liverpool. The subscribers 
are:— 


J. Hoult, South Chott Livenpet, eee 
shipowner .. . 


E. my rey corn “merchant 
E. -street, Liv: . ‘merchant 
A. G. Siaith, hapel-street, Liverpool, cotton 


mide “98, Chapel-street, Liverpool,“ ship- 

er .. 

T. C. - Edmondson, é South Castle-street, Liverpool, 
steamship ow ea 

8. J. Clarke, ‘Aintree, Liverpool, “accountant 


Mr. Joseph Hoult is appointed managing agent. 


1 
1 
1 
1 
1 
1 
1 





Valencia and Liria Railway Company, Limited. 

This company pro} to acquire a concession 
from the Spanish Government, granted on or 
about the 20th August, 1880, to Rafael Valls y 
David, of the right to construct a railway from 
Valencia to Liria, in Spain. It was registered on 
the 12th instant, with a capital of £72,000, 
in £10 shares, with the following as first sub- 
scribers :— 


we Boa eee ® 7, Eastcheap, een “ a 


wit HL. White, 21, 1, Mincing tas lane, clerk :. . 

A. Wha Herne Hill, clerk” 

G. J. oe ot Clement’ s House, Clement's- mp 
— és 

J. Kearse, 36, , Mark-lane, shipper's ‘agent ee ee 

H. Becker, 147, Cheapside, merchant 

H. C. M. Daniel, 7, _— aw to a com- 
pemy «. ws « 1 
The number of Montiie' is ant me be: hat ‘ie 

three, nor more than seven; the subscribers are 

to appoint the first, and act "ad interim ; remune- 

ration, £500 per annum, 


tt et 





Wern Tin-plate Company, Limited. 


This company was registered on the 12th inst., 
with a capital of £20,000, in £5 shares, to trade 
as iron, steel, and tin- -plate manufacturers. The 
subscribers are :— 





Shares. 

F. Cory Yeo, Swansea, colliery proprietor 1 

D. Bevan, Neath, colliery proprietor 1 

1 Sas Se a eee : 
omas, Ystalyfera, grocer da Meee bee 

J. Beynon, Ystalyfera, draper .. .. .. «. «- 1 

J. -_ Ystalyfera, merchant .. .. .. .. +. 1 

t ial traveller .. 1 


sq owe 
} ye omas, Swansea, solicitor 


The number and names of the first directors 
will be determined by the subscribers; qualifica- 
tion, twenty shares. The company in general 
meeting will determine remuneration, 


- 








Gas-LIGHTING Buoys,—In the contest between 
gas and oil as lighthouse illuminants the victory 
(says a correspondent of the 7imes), on the whole, 
remained with the oil, because the latter proved 
to be much the cheaper of the two, and capable 
of being more easily produced and simply 
managed. But in connection with our coast- 
lighting system the friends of gas illumination 
have succeeded in applying it with good effect to 
some of the buoys and to some of the beacons 
erected in isolated situations, from which no 
light had previously been exhibited, and which 
did not require the attendance of watchers. 
The gas used for the illumination of buoys is 
made from once-refined paraffin, It is subjected 
to special treatment for purification when made, 
ond te is of high illuminating power, equal to 
about 45 candles when burned in the London 
standard burner. The cost of making the gas 
varies from 8s. to 11s. per 1000 cubic feet. The 
—_— of manufacture of the oil-gas is that of 

e Pintsch’s Patent Lighting Company. In 
buoy work it is recessary to have a small gas- 
works at some readily accessible position in the 
locality. The oil is vaporised in cast iron retorts, 
and is carried off as gas to a small gasometer 
bell. The whole apparatus need not occupy a 
larger superficial area than about 40ft. by 16ft. 
From this oe seg hay is forced into strong 
: lindrical h at of 150 lb. on 

e@ square inch. When filled, one of these 
holden. will contain 3700ft. of gas compressed 
into a cubic space of 370ft. Two such holders 
are usually conveyed from the gasworks to the 
buoy or beacon to be replenished, and the gas 
is transferred to the receiver of the buoy in 
situ. The quantity of gas passed into the re- 
ceiver is sutlicient to i the buoy or beacon 
alight for two months, burning day and night. 
By means of an automatic r the company 
have succeeded in so effectually controlling the 
outflow that the gas always issues at the burner 
at five-tenths water-column pressure, no matter 
how great or how little the pressure in the re- 
ceivermaybe. Thus the steady exhibition of the 
light is insured. The flame is protected by a 
specially designed lantern, over which waves may 
break and winds blow without the efficiency of 
the light being impaired. Gas-lighted buoys have 
been placed by the Trinity House Corporation at 
the Ovens, the turning-point into Gravesend 
Reach in the river Thames; at the East Oaze, 
Sheerness Middle, and Maplin Spit, all dangerous 
shoals at the Thames entrance. The Mersey 
Docks and Harbour Board have also placed some 
gas buoys to aid vessels at night through the 

ifficult navigation of the a ane to Liver- 
pool. The Clyde authorities have largely adopted 
the gas-lighting _ having placed no fewer 
than nine lighted buoys between Port Glasgow 
and Dumbarton, besides sundry gas - lighted 
beacons and two gas lightships. The Gar- 
and lightship is now made a gas-light boat, 

the C gnonuh of a crew saved. The system 





is also n Canada, France, Germany, 
Russia, Sicien, Italy, Holland, and the United 
tates, 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
hen gotente have been “communicated” the 
name of the communicating party are 
printed in italics. 

11th October, 1887. 


13,729. ScyTHe Bxaves, B. 8. Harrison, Dronfield. 
18,790. nn for Use in FIRE-ARMS, T. G, Hart, 


* * 
* 


19,781. Wixpow Ticket Howper, &., W. Burgess, 
13,732. Prrow Cuaiss for Daivixa Bicycies, T. C. 
, London. 
18,733. ARPiNG Suips, J. Wilson, Newcastle-on- 
ne, 
SAIS, Mammennet Generatine Heart, K. R. Kilbourn, 
13,735. CrRcULAR OSCILLATING Rovunpazovut, T. Hurst, 


mdon, 

13,736, ELecrric Spinninc Macuives, A. 8. Kimball 
and G. L. Brownell, London. 

13,737. Brtuiarp Rest, T. Baylis, Redditch. 

18,738. Printine or DecoRATING on TIN Puates, T. H. 


ees, London. 

13,739. Pomene1aam, J. M.C. Paton and J. Wilkinson, 
Manch hester. 

18, pra senooueer Curtains, C. M. Duplany, Bir- 


13,741. Avpin.y SIGNALLING on Raitways, H. J. Ped- 
13, 43, Taruenane Fett Hat Bopies, R. L. Hilton, 


13,743. "iepeae A RUBBER Textive Fasrics, P. M. Matthew, 
jun., 
13,744. Roumpasovt, E. Handslip, South Shields. 
13,745. ExTincuisninc Apparatus for Lamps, F. R. 
ker, Birmingham. 
13,746. Ammonia, B, J. B. Mills.—(7. B. Fogarty, United 
States.) 
18, Fons Sutpnate of Ammonia, B. J. B. Mills.—(7. B. 
Oger: United States. 
ATER Repucine Vatve, J. B., W., and E. 
ws y, Halifax. 
18,749. Ueovmnnes ComBtNaTION AUTOMATIC DELIVERY 
Macuine, J. Bowie, London. 
13,750. Morive-poweR Enoines, T. McCarter and T. 


mdon. 
13,751. FEEDING Borties, A. C. Henderson.—(Z. L. P. 
Léliévre, France.) 
13 762, INFusiNo and Srrarminxe Tega, &., 8. Crosse, 
mdon 
— = Durtex Pumps, C. Cornes and 8. C. Harris, 
mdon. 


18,754. CoMPENSATING Post-orFICE RESISTANCE Boxes, 
ender, dge. 
13,755. Givina WARNING of EXTINCTION of Licuts, J. 
. Rol m, Woodside. 
13, 756. AXLE- “BOXES, 
United States.) 
sg es —- for Pruservinc Saeet Music, R. H. 


A. J. Boult._(F. B. H. Bouter, 


iverpoo! 
—_ "uzcrateat Apparatus, A. J. Boult.—(— Smith 
embl. 

18,759. SpapEs, P. Lien, Liverpool. 

13,760. Tuses, C. While, London. 

13,761. WooLLeN Suogs, A. J. Boult.—(A. M. Baum- 
hauer, Germany.) 

13,762. Appiyinc PHorocraPny to Si1k, J. B. Cuming 
and W. Wi London. 

13,763. Devices for Botpinc Up Damask, &c., J. G. 
Elliott, London. 

18,764. Moutps for Conrectionery, J. C. Mewburn.— 
(W. B. Coleman, United States.) 

13,765. Me.tIne Syow, A. Hentschel, Glasgow. 

18,766. Apaprine Evecrriciry to AuToMATIC ADVER- 


<,—. 


TIsi » a. W. x on. 
13,767. ApapraTion of Execrriciry to AUTOMATIC 
APPARATUS, W. Armstrong and B. W. Warwick, 


- 
13,768. SoLes of Boots, E. Pitt, London. 
ry oma Semen for AERATED Waters, G. 8. Fleming, 


13,770. Ancnors, H. F. Hiron, London. 

13,771. TanpeM Bicycce, V. H. Muller, London 

13,772. AUTOMATICALLY SuPPLYING Scent, E. Parr and 
E. Edwards, London. 

18,773. MiLk Fioat, A. H. Hayes, London. 

13,774. Wire Fencine, M. H. Newton, London. 

13,775. Paper for Dressinc Razors, R. Leighton, 


mdon. 

13,776. Beartnea, W. J. Payne, London. 

13,777. Hay Cockinc Macuines, A. M. Clark.—(7. 
Hale, United States.) 

13,778. Automatic Etecrric SicNatiine, W. Walker, 


on. 
—, Wire Bett1xe, J. E. Emerson and T. Midgley, 


mdon. 

13,780. Heating Water, H. H. Lake.—(N. H. Daniels, 
United States.) 

18,781. Reruse Burners, W. Mann, London. 

13, 782, Dustsins, G. Willsmer, —- 


13, 783. Srorrina Borties, &c., H. J. Haddan.—(J. 
‘Says, Spain.) 

18,784. Meta Letrers for ADVERTISEMENT, J. Willing, 
London. 


12th October, 1887. 
13,785. Batt Back Button Swank for Guass, &c., R. 


ann, am. 
— Frxine Sueets of Grass, &c., T. W. Helliwell, 


13,787. ‘Connvestmne Meratiic Tuses, W. and T. 
Blackwood, Edin 

13,788. ReMovine Persons from STREET CAR TRACKS, 
J. Rhodes, Birmingham. 

13,789. Drivine SEwine MACHINES, F. 8. Willoughby 
and F, C. le, Manchéster. 

— Tramway ENGINE Gvarps, H. Westman, 


13,791. Fisaine Live Barr Cay, 8. Allcock, Redditch. 
13,792. Makinc Parer from Esparto ‘Srraw, J. 
bertson, Manchester. 
13,793. Traps or Snares, G. E., C. B., and T. A. 
Hughes, Wolverhampton. 
13,794. GLose Lamp, J. Lucas, Birmingham. 
—_ —— ACTUATED by Laqeum, N. Niciotis, 


ches’ 
— Haver Doors for Easy Exit, W. J. Hopkins, 
13, von 8B 


Wiley 


Srnixors for Hypopermic Inxvections, W. 
as od "annum Foe SIGNALS, T. and D. Lewis, Mans- 


valine. Brakes of Looms for Weavine, J. Turner, 


800. BorrLe Srorrers, J. Brocklehurst, Manchester. 

iz SOL DisPensine with Cueck Straps in Looms for 
Weavina, J. Marshall, Halifax 

13,802. : ores, Oe, A. ia, New Sou te. 

—_— &c., VaLves, J. dells, 


13, ao Tpnptoncteb Cameras, A. Bilson, Birming- 
13,805. Execrric Batrerres, H. M. Musgrave, Glas- 


gow. 
18,806. Stoo., G. J. Harcourt, London. 
13,807. DupLex and TripLex Compounp Bvast Fans, 
, London. 
13,808. VENEERING, &c., Hat Boptes, J. E. Mills and 
tr, Ashworth, London. 
13,809. PASTEBOARD, &c., Boxes, J. and C. Blyth, 
mdon. 
18,810. Automatic DELIVERY Box in connection with 
SWITCH-BACK Raitway, G. J. Gayler, London. 
13,811, WasHixe ENGINE Waste, J. H. Williams 
. Hydes, Liverpoo! 
13, 812. Rorary Boneaseat Printino Macarnes, J. M. 
Black, London. 


and 





13,818. CoLLar Stu, F. Pudney, London. 

13,814. Writixo, J. Hic London. 

13,815. Stinrurs, H. Lumley, lon. 

13,816. Enemas, T. F. Lynch, London. 

13,817. Compnessixa Propvce into Baxzs, J. 8. Collitt, 
13,818. —_ Ports, J. 8. 8 , United States. 

13, 819. BotrLinc Stoppers, G. Aviett, London. 
13,820. Macnines for TwisTine ATERULS, H. B. 


‘arundel, don. 
13,821. Execrricat Swircn, J. R. H. Williamson 
the Manchester and District Edison Electric Light 
Company, Manchester. 
13,822, Cuoppine Macnings, J. Etherington, London. 
13, 823. Mrix Cans, T. Gilbeart, London. 
13, 824. Vices, P. Gontard, London 
18,825. Sucunina Cotuers and Nors, E. Partridge, 


13,826. FiusuH Cistern Appuiance, C. B. Smith, 
London. 


13,827. SeLr-actinc Brakes, A. J. Sendell, London. 

13,828. HoLtow Firerroor SiaBs for PaRtitions, G. 
Humblet, London. 

13,829. PREPARATION of Mixx, W. R. Barker, A. L. 
Savory, and C. Ekin, London, 

13,830. WasHeERs for PAckixe Jorts, F. W. Durham, 
London 

13,831. Roiiers for se F. 8. Marsh, London. 

13,832. Lanpinc Nets, W. H. English and F. M, W. 
Gutch, London. 

13,833. VaLvEs for CLosinc the Tap Howes of Beer 
Casks, &c., W. H. English and F. M. W. Gutch, 

ndon. 
13,834. Liquip Meters, 8. A. de Normanville, London. 
18,885, ExtincuisHine Fires, C. B. Burdon and J. 
London. 

18,008 eo -sticks, A. M. Clark.—(W. A. Wolff, 
United States.) 

13,837. LonerTupINaLLY Groovep Wirs, H. H. Lake. 
—(P. Clifford, J. Coupal, and J. E. Bertrand, United 


States 
13,838. Giviso sua in Excuance for Corns, J. 8. 
Wallace, London. 
13,839. ee SutpHonic Iuipe, A. G. Salamon, 
Londo: 


13,840. "Tour and Vinecar, A. H. Huntley, New- 
castle-on-Tyne. 

13,841. SIGNALLING at Nicut, G. G. Francis.—(J. W. 
Ha yeard, Newfoundland.) 

13,842. Tosacco Pires, J. Notton, London. 

13,843. Guns and Progectites, T. J. Hovell-Thurlow- 
Cumming-Bruce, London. 

13,844. InsTANTANEOUS PHoToGRAPHIC SHUTTERS, T. R. 
Dallmeyer, London, and F. aE ay Tottenham. 

13,845. Startinc Race Horses, H. Leigh.—(—. 
Finigan, United States.) 

13,846. ATracuine Buttons to LeatHer, H. H. Lake. 
(EB. P. Merwin and W. BE. Benncti, United States.) 


13th October, 1887. 


13, ee Gravity SwitcH-Back Raiiways, J. F. Elliston, 
mdon. 
3,848. PRocuURING ane by means of Evectricity, 
as Francis, Bristo 
13,849. NEEDLE tk Grinpinc Carps, J. Sykes, 
Halifax. 
13,850. ORNAMENTATION of Fasrics, &c., B. Ware, 


ton. 
13,851. Stupe Vatves of Steam Enoines, &c., A. Case, 
field. 


REVERBERATORY Furnaces, J. Spencer, 
iw. 

13,853. TeLecrRaPHic Apparatus for TRANSMITTING 
OrpeERs, &c., G. A. Calvert, Glasgow. 

18,854. Lares a LuprRover, G. W. ”Mohrstadt and 
G. M. Gib 

13,855. pte tiene Stor and Ler-pown Motion, J. 
Vaughan, J. Walker, andT. Wolstencroft, Hurst. 

13,856, SEcuRING Knops to their Spinpies, A. Heath, 
Birmingham. 

13,857. Automatic HorsE-FEEDER, H. Jephson, Derby. 


13,858. Intarp Desiens or Letrers in caine. 
ARBLE, Rottenstein and H. A. Cousins, 
London. 


13,859. Fastentnes for Securinc Rar F.res, &c., H. 
Steven and J. Walker, Glasgow. 

13,860. CookiIne RANGES, H. Steven and J. Walker, 

Glasgow. 

13,861. PacKETs for Detivery by Automatic SELLING 
Macarngs, F. C. Lynd, Manchester. 

13,862. Gas Lamps, R. W. Pugh, Manchester. 

13,863. Sarery Apparatus applicable to Caces, &c., 
E. Orm Manchester. 

13,864. INcaANDEscENT E.ectric Lamp Hovpers, F. H. 
Royce, Manchester. 

13,865. VaLves of Cornets, &c., J. Bossi, Bath. 

13,866. CrvpEer Scoop and Srrter, C. T. Jones, London, 

18,807. RusBBer CasTeReETTE, B. Silcock, Birkenhead. 
3,868. Raisinc Cor Pie Fasrics, W. Evans, Man- 


chester. 

13,800. PaInTERS’ TimE-savinG Brush Buxper, O. 8. 

vans, Brierley 

13,870. Lettinc-orr Mecuanisms of Looms, E. R. Mer- 
rall and W. Rhodes, Keighley. 

13,871. AUTOMATICALLY OpeRaTING the CuT-oFF or 
Expansion Vatves of Steam Enarnes, R. Wilby, 
Halifax. 

13,872. Type-writer, G. F. Priestley, Halifax. 

13, = ORNAMENTING METALLIC Bepsteaps, J. Middle- 


‘irming! 
18,84, —— PRINTING Macarnes, W. and T. 8S. 
, on. 
183, ee Rattway Switcu-sars, W. T. Leach, 
effiel 
13,876. Ancuors, G. F. Simms, Birmin, 
13,877. Street Guiuies, W. Bird, London. 
13,878. Saups’ Boats, A. T. Dewar, London. 
a PuotocrapHic Cameras, E. V. Swindon and 
J. Earp, Liverpool. 
3,880. Discuarcine, &c., Gavecep Quanritizs of 
ge og. T. 8. Cockcroft, Liverpool. 
a“. VELOCIPEDES, &e., ’S. Watts and R, J. Powell, 
don. 


18,882. Extenpine the Rance of Provectites, W. T. 
Chambe: rlain, London. 

18,883. Gmaanoqurane Teescopic Curtain Rops, J. 
R. Mally, London. 

13,884. BuLLet Extractor, A. M. Gordon, London. 

13,885. VarnisH, A. G. Wass, London. 

13,886. Mount for Puotocrapas, W. D. Wilkinson and 
F. Fowler, Birmingham. 

—. Cuance Money Mat, F. B. Bowyer-Lane, 


on. 

13,888, Marrresses for Bens, J. E. Preston, London. 

13,889. VaLves for Ain Compressors, R. R. Gubbins, 
London. 

13,890, ELecrric Batrerizs, D. Urquhart, London. 

13,891. VertT:caL Steam GENERATORS, J. J. Tinker, 


mdon. 

18,892. Carps for Carpinc Woot, J. Moseley, H. Fair- 
clough, D. Moseley, J. F. Butterworth, and B. 
Blundstone, London. 

18,893. Caps for TRaveLiine, A. Gottlieb, London. 

13,894. MECHANICALLY Converixe Licrt. ARTICLES, M. 
Cc. Denne, London. 

13,895. ComPREssING Trusses of Hay, &c., H. Harris, 
London. 

13,896. Dyetmne of Woot Tops, A. J. Boult.—(W. S. 
Alexander, United States.) 

13,897. Convertinc Marine Encines into TRIPLe 
Expansion, G. Rollo, Liverpool. 

13,898. Rovine Frames, W. P. Thomson.—(F. Otling- 
haus, Prussia. 

13,899. CHain Bett Driving Mecuanism, C. W. 
Herbert, London. 

13,900. Music Desk and VioLoncetLo Case, T. W. 
Snagge, London. 

13,901. Carns for Carpine Woot, J. Moseley, H. Fair- 
Sonate . Moseley, J. F. Butterworth, and B. 

Blundstone, London. 

13,902. Pavine, &c., R. Punshon, London. 

13,903. THERMO-ELECTRIC GENERATORS, R. Kennedy, 
Glasgow. 
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18, a Heatinc or Cootinc Buitprnes, A. Fehlen, 
13, . Ree Loorep Fasrics, &., A. J. Black, 


ion. 

13,906. Exastic Tyres, G. Spencer, London. 

say tay 

ley, ' 

Blundstone, London. 

13,908. CompounD TAPs, H. C. Willmott, London. 

13,909. Screw Prope.iers, F. W. Dunaway, London. 

13,910. Sterve Lixxs, C. Jackson, London. 

13,911. a Greasy SuBsTaNces, F. W. Waide, 


Londo 
— Wrxpow Sasues, &c., A. Osterberg, 
On. 

13,918. TWINe, E H. Haskell, London. 

13.914. Strrtno APPARATUS, H. Simon, London. 

13,915. Economistre the Consumption of Gas, F. 
Stanton, London. 

13,916. Gas Evotnes, C. Davy, London. 

13,917. Harr Comps, A. F. Wileman, London. 

13,918. a Suurrers, &c., W. W. Bostwick, 


13,919. Gaaab for Carprnc Woot, J. Moseley, H. Fair- 
and B. 


clough, D. yen ad J. F. Butterworth, 
Blundstone, 

13,920. MacriInes for M Maxine Drarn Pirzs, J. and B. 
Cra’ on. 


ven, 

13,921. Cycxss, J. Y. Johnson.—(C. Barisien, France.) 

13,922. Licutine and Heatine, J. Y. Johnson.—(C. 
Bertou, France.) 

13,923. Burrox Fastener, T. M. Cannon, London. 


14th October, 1887. 


13,924. Opentve Borries, W. 8. Crawshay, Putney. 
13,925. ComBINED Curry Coms and Brusu, R. Furney 
and W. Furney, 
13,926. Savine Frise or UR Got in MiLirixe, &c., 
m2 W. Hi. Foon Penning and H. G. Owen, London. 
3,927. Treatment of Prat, A. Schlei pen, "Paris, 
18 es AUTOMATICALLY OPENING Deten, J. Hind and 
A. Sharp, Nottin; 
ise 929. Sree. Cuarns, T. R. Weston, London. 
13,930. Tricycies, T. W. Gorton, Tamworth. 
13,931. Reversine Gear, G. H. Fish, London. 
13,932. Sarery Guarp for Bicycues, A. Wilson, West- 
minster. 


13,933. ConNEcTING aa Pires to Mary Pires, J. 
Wotherspoon, 

13,934. Propucine or Hews on Fasrics, R. Craw- 
ford, Belfast. 

13,935. _ APruvixe Power to Cyrcies, J. Donkin, Bourne- 
m2 with. 

18,936. Rockers for Cuarrs, &c., J. Taylor, Rochdale. 

13,937. GrappLinc Apparatus, T. Bowden, London. 

rey ENTILATING Moves, M. Adams and J. Jenkins, 


13,939. Lirr-savinc Apparatus, J. G: and F, 
Gilfort, Birmingham. sated 

13,940. Gas Lamps, R. W. Pugh, Manchester. 

13, 941. Beatine Ecos, &c , E. Griffin, London. 

13,942. Rottrsc MILLs, G. Thomas. — ae Angstrom, 


5 

13,943. Ficrration, J. H. Porter, G. Porter, and J. 
Porter, London. 

13,944. Bieacuinc Textire Fasrics, J. 8. Knott, 
Levenshulme. 

13, = VERTICAL PLATE-BENDING MACHINES, J. Barrow, 

‘inbu 

13,946. OrENtING, &c., Fanticuts, H. Whiteley, London. 

13,947. HorsEsHOEs, A. Fieldsend and J. Jackson, 
Sheffield. 

13,948. Steam Encrves, J. Maxwell, Edinburgh. 

13, ae. Y mcg &c., L. A. White and A. E. Blow, Man- 


13,950. oe of Waste of Mareriat in the Temper- 
ING of _ STEEL, = ag mer qc and E. Darnbrough, 
13,951. eae ‘Geass and other Roorrye, W. Howitt, 


13,952. _ of Wueets, S. Andrews and F. E. 
Andrews, Liv 


erpoo! 

13,953. ELectro-motors, D. T. Piot, London. 

13,954. CLosep Conpurrs, W. E. Irish, London. 

13,955. TrREaTMENT of Sucar Cave, 8. Fiske, London 

13,956. Baruinsc Apparatus, A. R. Commandeur, 
London. 

13,957. CLEANING PULVERULENT Boptgs, J. ig 
R. Bielschowsky, and E. Bielschowsky, Lo: 

13,958. Bir and AtTracHmMents for Horses, E. K. 
Crocker, London. 

13,959. TeLecraPu For» Books, A. Sloan, Glasgow. 

13,960. Sprinc Jack and LicHTNING ARRESTER, A. 
Coleman and H. F. Jackson, London. 

13,961. Mecuanism for Turnrnc Leaves of Books, T. 
W. Tetley, Sheffield. 

13,962. MaCHANISM for OverHEAD Sewrne, B. Rudolph, 
London. 

13,963. Buckies, H. H. Lake.—{(@. W. Moores, U.S.) 

13,964. Covertnes for the Feet, W. Peddie, London. 

13, 965. Bryper for Parce.s, A.B. * saaord and J. H. 
Wharton, London. 

13,966. INSTRUMENTS for INDICATING SPEED of Suarts, 
P. Cardew, London. 

13,967. Brusnes for Generators, W. T. Goolden and 
ALP. Trotter, London. 

13,968. AccorDIoys, O. Weidlich, London, 

13,969. MACHINES for SEwixc STRAW Braip, J. Y. 
Johnson. —A(The Wilcor and Gibbs Sewing Machine Co., 
United States.) 

13,970. Execrricity to the Human Frame, M. Night- 

mdon. 

13,971. _ FIRE RESISTING Compounns, J. Davenport, 


13,972. ees for Ramway Trars, J. T. Hewitt, 


mdon. 

13,973. «ox Rooms and Sares, G. H. and H. W. 
Chubb, W. H. Chalk, and G. G. Exton, London. 

13,974. Eectric ALARM for VARYING Levets, A. 
Si iegmann.—({C. Morohn, Germany.) 

18,975. Powtine of Frre-ars, H. cf Maxim London. 

18,976. Prevestixc Burstinc of Water Pires by 

, W. H. Moore, don. 

13,977. Jomnts for Inox Pires, O. Elphick, London. 

13, 978. Evecrric Frrinc Gear for Guns, A. Noble, 
Newcastle-on- -Tyne. 


15th October, 1887. 


18,979. Wispcuarps for Cummwyeys, &c., W. B. Taylor 
and G. Holley, London. 

13,980. UNsHRINKABLE Fasrics, T. H. and H. Blamires, 
Huddersfield 

13,981. RUBBER WATER-TIGHT ARMOUR-PLATE, J. Ubs- 
dell: Thorns, Tun’ Wells. 

13,982. Lozences and BOoILep Sweets, D. Pearson, 
Liverpool. 

13,983. SuLpHATE of Sopa, D. Herman, Liverpool. 

13,984. Lockinc Prixtinc Brock, 8. 8. Bromhead. 
(J. M. Hawkes, United States.) 

13,985. Cuspapores, 8S. 8. Bromhead.—{J. Z. O'Connor, 
United States.) 

13,986. ComBrsED DovuBLeE-acTion Rupper and Brake 
for Vessexs, 8. 8. Bromhead.—{J. C. Witner and J. 

R. Breueggeman, United States.) 

13,987. Gas Recutators, A Glover, Liverpool. 

13,988. Batt Taps, W. H. Foster, Halifax, 

13, 989. ~~? of Dryixc Macuives, L. Bridge, 


13,990. . Pors, H. Y. Dickinson, Londo: 
13,991. 7 Motor Evoines, W. Taylor and ‘A. "Histon, 


13,992. Screw Prope.vers, T. Leith, Edin’ 

13,993. ComBustion of Fugit, W. Wilkie, Glasgow. 

13,994. Recutators for Erecrric Arc Lamps, W. 
Brierley.—(Z. Pabst, Germany ) 

13, os Cottectinc Dust in a J. Buchanan, 


13,996. Warer Puririers, &., G. Rodger, London. 

13, oer Ovutsive Seats for V: EHICLES, T. Browett, Man- 
ches! 

13,998. Stiver Cans, J. Sutcliffe and E. Ashworth, 
Manchester. 





13,999. Puorocrarnic Psoromerer, J. Sturrock, 
ee. 

eh Manvracture of Ammonia, &c., F. Bale, Droit- 

es Manvuracture of Ammonia, &c., F. Bale, Droit- 


14,002. PROPELLING VesseEts at Sra, V. St. L. 8. Kelly, 
von. 
14,003. Paper Stirreninos, 8. and F. 8. Hess, London. 
14,004. Convertine Iron into Steet, 8. Dawes and W. 
Smith, London. 
14,005. Hanpies for Cricket Bats, F. H. Ayres and 
J. Turner, London. 
14,006. ABDOMINAL Bex, L. M. McEwan, Brighton. 
14,007. Locke CoLLETs and Nuts, R. W. Gardner, 
ndon, 
14,008. Exercisinc the Muscies of the Fiycers, W. 
M. Smith, London. 
— Curtine Sucar Cane, A. J. Boult.—(L. Bon, 


14, Ore Pvanrnc Boarps, F. Myers, Liverpool. 

14,011. CanpLe Lamps, D. Herman, x3 

14,012. Partitions of Exvecrric Piss, P. Thomp- 
son.—(H. EB. de Rufz, France.) 

14,013. ye eg J. Vernauden, C. d’Espine, 
and BE. A Achard, 

14,014. Coo.ttne Beer, E. iB Wedaeta: London. 

14,015. Exvecrricatty Licutixe Mrvers’ Lamps, C. 
‘Aw ty, on. 

14 O16. Raiwar Sicnatiine Apparatus, H. E. Wil- 


14,017, Macnee for Swaarne, &c., HorsesHoes, R. R. 


u on. 
14,018. Hooks for Fastentnc WEARING APPAREL, H. G. 
g, London. 
14,019. ScHooL, &c., Seats, W. J. Barnes, Bristol. 
14, (020. RUNNERS for Umsre..as, F. A. Ellis, London. 
1 021. —, ~~ ggeee and thy Cc. D. 


14,022. ae W. 8S. Simpson, London. 

14,023. RecuLaTinc TEMPERATURE in DweELLinos, &c., 
‘a. B. Willway and E. Moon, London. 

14,024. Szconpary Batreriss, &c., N. de Benardos, 
London. 

14,025. Unrastentrnc and Fasteninc Doors, G. H. 
mB, —y: and G. G. Exton, London. 
4,026. Looms for WEAVING, H. H. Lake.—(J. T. Cree, 
Me aited States.) 

14,027. Gas-enoives, T. B. Barker, London. 

14,028. Rotirne Gass, G. F. Chance, London. 

14,029. ErectricaL Tramways, &c., F. C, Allsop, 
Bexley. 

14,030. Impartine Rotary Motion to Prosecties, G. 
A. Bi , London. 

14,031. AUTOMATICALLY DELIVERING Goons, E. Powell, 
London. 

14,032. Avromatic Cots Freep Apparatus, P. Everitt, 
London. 

14,033. Brusnes, W. Irmer, London. 

14,034 Treatine the Barks of Cova Grass, E. Casper, 


London. 
14,035. Baru, &c., Firrmxes, G. R. and C, A. Rollason, 
London. 


17th October, 1887. 


14,036. Fexcrxe, C. Bennett, Braunston. 

14,037. Setrrinc Corys in Broocues, E. H. Durban and 
W. N. Last, Birmingham 

14,038. Rorary Pomp, E. Schindler, London. 

14,039. Van Boxes and Cases, D. Rylands and J. 


egg, ey. 

14,040. Hypravuiic Packinc Macurnery, E. L. Bell- 
ouse, q 

14,041. Avromatic Dratn Cocks and Vatves, E. Holt, 


cliffe. 
14,042. Taps, A. Pritchard, Kidderminster. 
14,043. Fire Extinouisuers, &c., R. Watkinson, Man- 


chester. 
14,044. HORSESHOE Srixes, J. N. Lester, Wolver- 
hampton. 


14,045. Frames for Wixpows, 8. Tuddennam, London. 
14, "046. EXTRACTING ARSENIC from O1L of V ITRIOL, &c., 
G. E. Davis, Manchester. 
14,047, Cueckrne Apparatus, F. 8. Willoughby and F. 
c. Lynde, Manchester. 
14,048. Gas Motor Enorne, J. Middleton, Glasgow. 
14, 049. Automatic Wixpinc Gear, J. Walker, Beeston 
ill. 
14,050. Suspenpine Pxiaques, A. and G. Tuck, M. 
yers, and J. Lowe, Birmingham. 
14,051. Rartway Ports, J. i Nixon, West Hartle- 


pool 
— * Cieaninc Hunc Sash Wixpows, T. Law, 


14,053. ——- Ou Lamps, W. Devoll, Erdington. 

14, 054. ELecrro-cHEemicaL Process, D. G. Fitz-Gerald, 
London. 

14,055. Tyre-wrirers, A. Hamburg, London. 

14,056. Hince, J. E. Beanland, Halifax. 

14,057. ApverTisinc Macuine, T. Johnson, Halifax. 

14,058. Eco Wuisks, T. Dussieux and T. Zeitz, 
Sheffield. 

14,059. CatcuLatine Macurne, J. C. Bredin and H. G. 
Cobb, London. 

—. epee DasHeR Dotty, J. Waddington, 


14,61. fave Persons from Drown1ne, J. Johnson, 


on. 
14,062. Automatic MepicaL ELecTricaL APPARATUS, 
mdon. 
14,063. ee ExecrricaL Firinc Provec- 
T1Lz, D. Boyd, Lon 
14,064. Feepinc Birrvs for Inrants and INvALips, 


14,065. ‘Date Desampans, H. C, Capell and J. Young, 
se: 066. CiROULAR eee Macuives, A. Brewin and 


ott, 
“i 067. _, Daivixe GeaR an for VeLocipepss, I. Ahronsberg, 
ion. 
14,068. ALLow1ne Locks to be OpERATED on the InsER- 
Tron of Corns, J. H. Faulkner, London. 
14,069. Puttey Biocks, T. Melvin Tottenham. 
14, 070. Carriace WHEELS, M. W. ow London. 
14, 071. Loop Hovper, H. ‘Coppin, Lon 
14, jor, Meratuiic Eves of Spape Hanpies, J. Mills, 


14, vg a Hypravtic Lusricators, J. 8, Stevens and C. 
Pes London. 
140 ars. E ZZLE Boxes, A. M. Clark.—(L. P. Vandier, 


“0 075. _ Macurnes, A. 3 Wileman, London. 

14. 076. —— Saxp from Veunicies, B. 8. 
en 

a : Keven Musicat Instruments, &c., I. Lutz, 


14 —¥ —_ of GreenHovusses, &., H. Elliott, 
London. 


14,079. STAMPING Macainegs, A. Satin | London. 
14 080. Menv Ho.penrs, 8. Clark, don. 
14,081. Cuttinc SHeets of een A. J. Boult.—+(— 


Walser, ——.) 

14,082, Catches for Ccppoarp Doors, C. Rettie, 
Liv verpool. 

14,083. ExtrncuisHine Ort Lamps, J. Spooner, Man- 
chester. 


14,084. Ketries, W. H. Daniels, London. 
14, "085. Manuracture of Napurnauine, H. J. and G. 
H. Fenner, London. 
. Manuracture of a Meratiic and Fisrcvs 
Packrna, W. H. Eastw. on. 
14,087. Heatinc Cuitpren’s Foop, A. V. Palmer, 
London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


368,045. CenrairvaaL Liqu Liquip Separator, C. A. 
Backstrom, Trenton,’ N.J.—Filed January 15th, 


1886. 
Claim.--{1) In a centrifugal machine, the combina- 


tion of a separating bowl or vessel having a series of 





vertical blades, one of ee is gy oe an — 


$68,191. Gatvanic CeLt, W. B. Case, Auburn, N.Y. 
—Filed April 20th, 1887. 
Claim.—(1) In a galvanic cell, a positive element of 
carbon and an electrolyte in which by the exercise of 
the ical affinity of its constituents is formed a 





annular disc tacle, and a discharge pipe 

communicating with = da ing cham- 
spindle i eaiearen ith the land pro- 

vided with a disc! port, anda rt b 

the spindle and ha a ay pipe pe, aetetantialle 


specified. The separating bowl A4, hav: at ite 
bottom the hub A! and the depending annular inward- 

ly-flanged discharge receptacle A?, and a pipe E 
arranged within and at one side of the centre et the 
bowl to ——— with the said receptacle, sub- 
stan specified. The combination with the 

bowl A, Loving the vertical blades D, each provided 
witha port D2? and the imperforate blade DI, of a dis- 
charge pipe E and a depending chambered spindle F 
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having the lateral discharge port F?, substantially 
specified. In a cen machine, the combination 


gas entaping oxygen in unstable combination ~ 
ble of reacting on said carbon without the a 
ion of heat, substantially as described, (2) In 
gaivanic cell, a positive element of carbon and on 
electrolyte in which by the exercise of the chemical 
affinity of its constituents xide of chlorine is 
one § substantially as described. (3) In a galvanic 
cell, in combination with an electro! yte con’ 
peroxide of chlorine, a positive element of carbon, 
substantially as descri (4) In a galvanic cell, a 
positive element of carbon ‘and an electrolyte of sul- 
uric acid containing peroxide of chlorine, substan- 
ly as described. (5) In a galvanic cell, in combi- 
nation with an electrolyte containing ng peroxide of 
chlorine, a positive element of carbon tive 
element of platinum, substantially as descril (6) 





a a giant cell, an outer vessel, an electrolyte 





with the a bowl, of a depending buat, 
spindle, each ha unobstru betructed communication 
with the other and each ha pening, 
that of the dle ntensty , whereby 


an annular y of hter constituent may be 
delivered by gravit: ok the bowl] directly into the 
spindle, substantially as specified. The combination, 
with the bow] of a centrifugal machine, of a depending 
chambered spindle having unobstructed communica- 
tion with that part of the bowl into which a nd 
constituent of a liquid is collected by Ghonstien: 
trifugal force in ~ age & BR it from a heavier pool 
stituent, and having isc’ rt extending 
laterally ~ ee ros wall of the — ie, substantially 
as specified 
368,009. Beer Surter, C. Ross, jun., Brooklyn, N.Y. 
—Filed April 26th, 1887. 

Claim.—The combination, in a belt shifter, of the 

slide G, the belt guide H, the holder L, and the bar E, 





bent substantially at right angles and having one arm 
adjustable in said holder, substantially as and for the 
purpose fied. 


368,090. Water Motor, F. A. Hinds, Watertown, 
N. Y.—Filed March 23rd, 1887. 
Claim.—The combination, with the cylinder, of the 
long piston formed with ‘the cup-shaped head, the 
ivot bolt extending transversely through the said 
Bead ead and the outer end of the pitman, the annular cup- 





hay king ring, the metal nig of th ring secured 
t hy oy d wee =e on the iooer — of oa 
bab vd» ring and extending around 


transverse ey bolt, and ~ conducting 
= behind puten beak culate bstantially as 


368,190. Art or Convertinc CHEMICAL ENERGY INTO 
ELEcTRICAL oe W. B. Case, Auburn, N.Y.— 
Filed 4prit 0 20th, 188 

Claim. a im ae in the art of convert- 
ing chemical energy electrical energy, which con- 
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sists in chemically attacking carbon in a galvanic cell 
without the application of heat. (2) The improvement 
in the art of converting chemical en into electrical 
energy, which consists in causing os Bae wee of 
carbon in a galvanic cell without tion of 
heat. (8) The improvement in the on ‘ot converting 
chemical energy into electrical gnergy, which consists 
in subjecting oe. to the action of an unstable 
oxygen cell without the ay oot. 
cation of heat. “a The gt age in the of 
converting chemical energy into electrical energy, 
which consists in subjecting carbon in a galvanic sy ] 
to the action of an unstable oxygen compound formed 





in the electrolyte in said cell without the a tion 
of heat, pone ge fa as described. (5) The improve- 
ment in the art chemical energy vate 
electrical energy, which con: in subjecting 


ina galvanic ce! oxygen 

compound in solution in a ee a 
cell without the application of hea’ tially as 
described, 


oe ide of chlorine, a conducti 
body 4 said electrolyte, a porous inner vessel, and a 
body of carbon in ben ove form i 2 id’ porous 
sara substantially as described. (7) The process of 
pee aad an diement of carbon in a me cell, and 
a producing an electric current in a circuit 
including the electrolyte and other elements of said 
cell, which consists in adding chlorate of potash to 
sulphuric acid in said cell, in which acid said cl elements 
are immersed, and thereby forming peroxide of 
chlorine in the presence of said carbon, substantially 
as described. 


368,418. Manvracture or TooTHep CyLinpers, /. 
J. Moulton and W. H. Clarkson, Philadelphia, Pa. 
—Filed April 30th, 1887. 

Claim.—{1) As an i tin the facture 
of toothed cylinders for textile machinery, the mode 
herein described, which consists in first forming a 
multiple thread on said be then winding inde- 
pendent toothed strips in the spiral | grooves thus 
pe. and then appl 

all of the threads o the set, so as to calk them 
ae the bases of the toothed strips, all substantially 

pe ee pe (2) The within-described tool for calking 
ed cylinders of textile machinery, said tool con- 











KK 


wer of a bar and a spindle carried thereby, and 

4 wy or more calking discs, all substantially as 

(3) The nts cm bray in a calking tovl, Mt a 

a. a series of discs carried thereby, and an inter- 

washer or washers for se ting said discs, all 

substantially as specified. (4) The combination, in a 

calking tool, of aspindle, one or more ae g discs 
rigidly y secured thereto, and a bar havin; 
weclt 1. a spindle is free to turn, all su’ 





ac Grain BInpER, At 3 Whiteley, Springfeld, 
Ohio. —Filed March 30th, 1 

Claim.—(1) In the kno’ = of an auto- 
matic grain binder, the combination of a . od wheel, 
a cam track thereon having a cut-away , a tyer 

bill, a tyer bill pinion having a flat or — 
adapted to with said cam track, a tion 
y gear, and another cam trac = 

tyer wheel, \ with which said projection engages, said 

as set forth, to — 
kward rotation of the tyer bill within proper limits 
for the purpose of facilitating the shedding of the 





knot. (2) In the inetios mechanism of an automatic 

grain binder, the combination, with the tyer bill 

revolving backward to allow the foree of the dis- 
bundle to strip the knot from 

of a projecting 1 carrie by the tyer bil sha, fon] 

wheel, and a suitable cam, against w! which said ug 

rests for the purpose of confining the backward re- 





inclined to act as a for in guiding the 

per 7 woe the tying of fs kate ta) 1 
01 n 
eKnotting mechanism of an au binder, 
the etn eer pt a down- 
ward projecting formed upon its under side, in 
icker finger, substantially as ant 

for the purpose ral fort! 
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RAILWAY MISMANAGEMENT IN NEW SOUTH 
WALES. 


WE dealt so fully with this subject in our issue of Sept. 
30th, has to leave little, as it then appeared to us, to be said 
in reference to it. But since the date of that article, the 
newspapers received from the colony have brought 
particulars of a new phase on which the case has entered, 
which gives occasion for further comment. 

It appears that the more independent section of the 
local press did uot, in common with ourselves, share 
the views of the departmental Board as to the cause 
of the accident on the Hawkesbury line, prominent 
amongst which was the Sydney Daily Telegraph. This 
newspaper, laying stress on the findings of the coroner’s 
jury, and on the “dreadful revelation of all-round laxity ” 
resulting from the “demoralised condition of the Railway 
Department,” as the writer aptly expressed it, saw proper 
to question the soundness of the rd’s theory of “ ex- 
haustion of air” by the driver,and advanced cogent reasons 
against the theory, and, as a consequence, against the 
acquittal by the Board of the traffic department of blame 
for the accident in respect of the closed tap. This, as was 
only natural, was viewed by the railway authorities—con- 
scious, doubtless, of the damaging character of the criti- 
cisms—as too serious to be 1 over. The Commis- 
sioner for Railways, hastening to the fray in a manner 
hardly consistent with freedom from partisanship or a 
judicial frame of mind, and descending for the nonce 
from the usual high estate of official reserve, forthwith 
addressed a minute to the departmental Board, calling its 
attention to the columns of the Daily Telegraph, and, 
after broadly insinuating, in a style unusual in official 
correspondence, that the editorial in that paper was 
written from interested motives on behalf of the West- 
inghouse Brake Company, requested a report from the 
Board on the article. The Commissioner’s minute is a 
remarkable one, and is worth reproducing. It runs thus: 
— There is an article contributed to the Daily Telegraph 
to-day—contributed, it is obvious, from its tone, argu- 
ment, and concluding challenge, by some one who has a 
direct interest in the Westinghouse brake—respecting 
what the writer is pleased to call ‘the exploded theory of 
the Board.’ I should like to have the report of the 
Board on that article.’ The minute then goes on to note 
points in the arguments of the Daidy Telegraph, which 
were evidently intended to serve as cues for the guid- 
ance of the Board in their reply. In response to this, 
the Board, as represented now by a single individual, the 
Secretary for Railways, who, as chairman of the Board, 
signs the document—the other members being at this 
juncture apparently passive spectators of the scene— 
addressed to the Commissioner a reply of almost inter- 
minable length, with the arguments in which we shall 
hereafter deal. 

Before doing so, however, we would say, in reference to 
this new phase of the subject, that the first point which 
suggests remark is that the railway authorities, as repre- 


sented by the Commissioner, in thus entering on a 
controversy with the press, show in a marked degree a 
consciousness of the weakness of their position. When a 


Corporation finds it necessary to “ explain,’ it clearly, as 
in the case of ordinary individuals, confesses to the 
unsatisfactory nature of its position, and the want of 
cohesion in its original arguments. True, the Com- 
missioner for Railways, as if desirous of cloaking the 
damaging nature of the proceedings, said in a minute at 
the foot of the Board’s reply :—‘The department 
cannot enter into controversy with writers in the press.” 
He nevertheless added :—“ But if the press would like to 
make use of this special report, I do not see any objection 
to it,” and forthwith handed it over to the daily papers 
for publication—a proceeding which, as the Sydney Daily 
Telegraph points out, is controversy pure and simple, if 
anything is. But that is comparatively a small matter. 
What is more important to notice is the position taken up 
hy the Commissioner for Railways, and endorsed by the 
Board in even stronger and more offensive terms, in 
questioning the bona fides and disinterestedness of the 
Daily Telegraph. ts importance consists in this, that it 
leads one naturally to inquire, in the first place: In what 
position the Commissioner himself stands with reference 
to the accident, as well as to the Board? and, secondly, 
who the individuals are who compose the Board, and what 
are their relations, severally, to the departments more 
immediately concerned in the accident ?—as affording 
some means of judging of their own bona fides and dis- 
interestedness in the matter, and their title to impugn the 
honesty of those who, in the exercise of their undoubted 
right, see proper to question the soundness of their con- 
clusions, 

On looking into the matter, the first thing we find from 
the particulars supplied by the local press is that the 
members of the Board were nominated by the Com- 
missioner for Railways, the chief permanent official 
responsible under the existing Railway Act, to the Govern- 
ment for the safe conduct of the traffic. In the second 
place, we find that the members of the Board consist of 
the traffic manager, the assistant permanent way engi- 
neer, the superintendent of tramway rolling stock, and 
the Secretary for Railways ; while neither the locomotive 
engineer, nor anyone on his staff, is on the Board. In the 
next place, we find that when the selection of the Board 
was called in question in the Legislative Assembly, the 
Minister for Works, in justifying, seemingly, the obvious 
bias in the selection of the Board, stated that “ none of 
the officials of the Board had anything to do with the 
departments connected with the accident,” although it 
had been said a few minutes previously in the House by 
the Prime Minister, on the strength of a memorandum 
furnished to him by the Commissioner for Railways, 
that “it was impossible to say at the present time 
what the primary cause of the accident was”—a 
contradiction of statement which, in our opinion, showed 
an unmistakeable prejudgment of the case to the preju- 
dice of the locomotive department. Further, as an 
element in the question, it should be stated that the 





tary for railways was, as the Blue-books of the 
department show, traflic manager prior to his appoint- 
ment to his present position, and therefore, it may reason- 
ably be supposed, not altogether out of sympathy with 
the habits of thought and traditions of that conspicuously 
disorganised branch of the service. Further, as appears 
from a statement made by a speaker at a public meetin 
at Sydney a few days after the appointment of the Board, 
as reported in the Sydney Morning Herald, another 
member of the Board “had had a long and severe battle 
with the locomotive engineers, and that of such a nature 
that it caused a transfer from the locomotive to the tram- 
way department.” With regard to the remaining mem- 
bers, it may be said of the assistant permanent way 
engineer, that however highly qualified he may be for his 
position in his own special branch of engineering, he is not 
necessarily fitted by experience in the use of brakes, or 
in the working of railways, to form a just or authoritative 
opinion on the question submitted to the Board; while, 
as regards the traffic manager, it is only reasonable to say 
that he would naturally safeguard the interests of himself 
and of those under him for whose conduct he was pri- 
marily responsible. So much for the qualifications of the 
members of the Board of Inquiry, and for the impartiality 
and freedom from personal interest shown by the railway 
authorities in their selection. 

In the face of such a record against the Board, what is 
to be thought of the following sentences in the reply 
made on their behalf to the cogent criticisms passed upon 
them by our Sydney contemporary. They are made to 
say :—“ The Daily rata A contributor is simply trying 
to blind the eyes of the public to a defect in the 
Westinghouse brake, which is no doubt mainly notice- 
able on long and steep descending gradiénts, where 
the frequent application of the brake is necessary to check 
the speed of the train, but the safety of public life and 
limb is of so much more importance than the reputation of 
any brake, that if in showing the unreliable character of 
the writer’s arguments and conclusions we shall have 
occasion to refer to the deficiencies of the Westinghouse 
brake, it will be more with a desire to insure that object 
than to speak in disparaging terms of a brake which has 
some admirable qualities. In his desire to save the repu- 
tation of the brake, our critic is apparently indifferent 
whether he attains his object at the expense of the servants 
of the railway department in relation to the performance 
of their duties or not.” 

The high-toned allusion in these sentences to the 
safety of public life and limb comes with little grace or 
force from a Board containing the head of the depart- 
ment which despatched the ill-fated train on Jubilee 
day in disregard of well-nigh half-a-dozen traffic rules 
laid down for the express purpose of securing the 
“safety of public life and limb,” and for the disregard of 
which the Board had not a single word of condemnation 
to say in their report to the Government. Next, as 
regards their patronising expression of desire not “to 
speak in disparaging terms of a brake which has some 
admirable qualities,’ we need merely remark that we 
fancy the brake will be able to hold its own, notwith- 
standing anything the Board has advanced or can advance 
against it in this particular case. But as regards the 
Board’s unseemly charge against the writer of the article 
in the Daily Telegraph, we think our readers, in common 
with the public of New South Wales in general, will be 
inclined to ask whether the Board are not themselves 
open to the charge—to use their own style of language— 
of trying to “blind the eyes of the public” to a gross 
neglect of duty on the part of the traffic department, which 
caused the accident, and that “in their desire to save the 
reputation” of a colleague on the Board and that of those 
superior to him, who are responsible for the laxity of 
management which is a disgrace to the Railway Depart- 
ment, as well as to the Colony itself, they were, and are 
now, “ indifferent whether they attain their object at the 
expense ” of the reputation of the dead engine driver and 
the locomotive department he served, or not. 

We must defer to a subsequent issue, dealing with the 
arguments urged on behalf of the Board in defence of 
its “exhaustion of air” theory. 








DECREASE OF THE IRON MANUFACTURE IN 
FRANCE. 


THE influences supposed to operate by those who take a pessimist 
view of the state of British industries, will not find much support 
from the recent returns concerning French iron and steel trades 
and mining industries. The Journal Oficiel brings the follow- 
ing statistics concerning the French mines, &c., for 1885 and 
1886:—The number of mines at work had sunk from 504 to 
476, or a reduction of twenty-eight. Of 1380 concessioned 
mines therefore only 904 were worked. Of the 476 which are 
worked only 204 yielded any profit. Two-thirds of the mines 
which are worked are collieries, and they employ nine-tenths of 
all the miners, and had an output of 19,500,000 tons of coal, 
500,000 less than in 1884 and 2,000,000 less than in 1883. The 
selling price fell 60c. as compared to the year before; still 
the selling price at the mines reached 11°73f, per ton. The 
cost of getting fell 43c. from that of 1884. The number of work- 
people engaged was 111,500, nearly 10,000 fewer than in 1884 and 
15,000 less than in 1883. There was an increase of output of 
543,000 t., in 1886, against that of 1885. The decrease in the 
production of iron is remarkable. In 1883 it amounted to 
2 million tons of cast iron and 14 million tons of manufactured 
iron and steel; in 1884, 1,872,000 t. of crude, and 1,380,000 t. of 
iron and steel ; in 1885, the two quantities were 1,634,000 t. and 
1,336,000 t.; and in 1886, 1,508,000 t. and 1,234,000 t. The 
number of steam engines working steadily increased, but for the 
most part in small factories and in agriculture, whilst those in 
large industrial establishments decreased. The number of steam 
vessels, curiously enough, has remained almost stationary, 
although, by the law of 1883, the State has paid to the commer- 
cial marine—as premiums for registered bought vessels, for 
building new ones, and on cargo freights—a sum of 26 million 
francs, not reckoning the regular subventions to post-steamers, 
Equally noteworthy is the fact that the number of locomotives 
on the railways had decreased from 9241 to 9150, although 
1461 kom, of new lines had been opened. 
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STRUTS—THEIR WORKING STRENGTH AND 
STIFFNESS. 
By Proressor R. H. Smita. 
No, IL 


Next may be mentioned the paper by Professors 
Ayrton and Perry that appeared in Tur Encrneer of 
10th and 24th December, 1886.. In this the results (e) 
and (g) are combined as two terms added in one formula. 


The authors found that the two functions sec. (G at, ra 





and varied very similarly, and in consequence 


B 
B-w 
abandoned the former and adopted formula (g) pure and 
simple. They showed that the deflections A calculated 
by (9) indirectly by the help of experiments agreed very 
fairly with the direct experimental measurements of 


these deflections. If “ were as much as ‘95, the first 


of the above two functions would be one and a-quarter 
times the second, but safe struts must always have = 
very much lower. When it is ‘5 the first is one and one- 
eighth times the second, and when 3 is small the differ- 


ence between the two is minute. For the majority of 
struts, therefore, (g) may be taken as a safe guide, but it 
should not be forgotten that the use of (¢) in preference 
to (g) is a choice in the direction of safety, and also that 
it must be taken as a closer representation of the actual 
truth. 

All these results from Gpenuente refer to struts hinged 
at both ends. They all look much simpler than they really 
are. Ifthe problem in hand be simply to find out what is 

robably or possibly the maximum stress in a strut of 
setae dimensions and under known load, then there is 
no difficulty in calculating 6 at once, and either (g) or (¢ 
may be used directly without any trouble to find 4, 
although, of course, there is an element of uncertainty in 
the estimation of the excentricity ¢ or «. 

But this is not the problem proposed for the present 

aper. We wish now to use these results in showing 
1ow to design the proper size of section for a strut of 
given length, material, and to be subjected under a given 
load to not more than a given stress k, judged safe for 
that material. Regarding what ought to be taken as the 
safe k in solving this problem of practical design we will 
speak later. Meantime it may firstly be remarked that 
both Mr. Fidler and Professors Ayrton and Perry seem 
to think that the solution of this practical problem is to 
take (f) or (g) asa quadratic equation for finding w in 
terms of § and the other quantities. They both give the 
solution of this quadratic in this form. This, however, 
if they or their readers have formed that opinion, is a 
complete misapprehension which must necessarily be 
removed the first time it is attempted to use the equation 
for this purpose. It is so because 8 mypamie:, 4 involves 
w, seeing that in order to find 8 one must know the 
section. Taken as equations for determining the section, 
either of them is really a cubic or a sextic equation, 
according to circumstances. 

This is evident when the values of w and £ are inserted 
in (g) as below: 

Danis 
sh? 





hs 
hth iy x9 so reat 
3 wel - (g) 
> 1 E 


If «h be assumed as known independently of A, this 
would be an equation of the sixth power for finding A. 
If, however, the ratio « of the excentricity to cross- 
dimension be assumed as one of the data, then it is a 
cubic in terms of 2. 

It will be found that the only practicable way of 
solving this cubic is by trial and error, and the form 
given above is as convenient as any other for this method 
of solution. If the trial-and-error mode of solution be 
adopted, it is practically as easy to solve it as a sixth- 
power formula as a cubic. 

Take an example of its solution with the following 
data :— 


W == 100,0001b. = 10°. 
L = 500in. 
E =3 x 10° 2 
Data 4 & = 10,000 = rot pbs igang 
Square box section : = 02, 
le =-l. 
From No. 5 section in table we obtain 
t 
e=4 ta “08, 
P= 2 oe cc. 
ae? Seat 
fe Se 


22 
We will take x? approximately = 10. 


If the load were equally distributed over the section, 
the section required would be W + & = 105 + 10+ 
= 10 sq. inches. 


But we should have 








105 3 ht 
104 om Beit {1 3 . 
08 h? Bs 10 x4 10° x 25 x worxal 
~~ 40x 4x107 x3 
or 


125 x 10+ 3 ht 

164 ste A Sd 5S es 

" i? {1x i T® — 6250 

The first rough approximation is obtained by supposing 
the increase of central deflection due to loading to be 
oy minute in comparison with ef; that is, 

4 

we put a = 1. This gives h2 = 13 x 125 


= 6250 
= 162°5, and 4 = 12-7. We know that the true A > 127, 
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We guess A = 15, and obtain 
104 x 125 3 154 o> ; 
wast 1 * 10 ane — ano} ~ 28 * 104 
This ‘86 is less than 1, and indicates that A= 15 gives the 
maximum stress less than 10*. Therefore 2 may be taken 


less than 15. Try 4 =13. Then— 
10* x 125 3 ae | i 
— . werweinn + ae 108 ot 
132 {1 +7 13" — 250 f 1? x? 


This 4 = 13 therefore gives the maximum stxess 2 per 
cent. greater than it was intended to be. A slightly 
larger size than 13in. will, therefore, be sufficient, and the 
necessary section is a little more than ‘08 x 137 = 13$sq. 
inches, the thickness of the plates being 02 x 13 = ‘26. 
The outside edge of the square should be rather ter 
than 13 + } = 13}in. An outside edge of 14in. with }in. 
plate thickness would give the section = 133 x } x 4= 
13} square inches, and this is, therefore, a suitable size. 
Evidently, however, to avoid risk of buckling it would be 
desirable to have thicker plates, and to illustrate further 
the use of this rule, we give below the calculation over 


again with i = °04 instead of 02, the other data remain- 
t 


ing as before. We then find— 





s= ‘16 
i= 8 
300 
& 
+ shih 
and— 
105 3 
4 — = ——____ —— = 
- ‘ eR + i ht 


hat 
— 105 x 25 x 104 = 30 | 
10 x 8 x 3107 


+ _ 625 x ad | 3. ht } 
5 ass +10 ess 
If the last factor were put = 1, it would give h® = 62°5 x 
1°3 = 81°25, and, therefore, h over 9. If h be taken = 
10in., the right-hand side, z.e., the maximum stress would 
be “898 x 10%. If next we take 4 = 9°6in., we find st = 
“999 x 104, which is close to the stress given as safe. The 
solution of the problem is, therefore, 

hk = 96in. 

t= 96 x 04 = 0°384in. 

Outside edge = 9°6 + 0°384 = 9°984 = say 10in. 

S = 16 x 96? = 14} square inches. 
These results give the average stress w= 10+ x ‘678, 
and § = 10 x 1°843, so that to obtain the result from 
the German formula—Euler’s—one would need to divide 
by a “factor of safety” three times greater than that used 
with the above rule (q). 

Transforming formula (e) in a similar way, so as to be 

— readily usable in designing, we obtain it in the 
shape— 


on i 8 L [Ww 
ba Sit Fe 000 (Sp ™)} sr 
Taking the data of the last problem with e = ‘1 and 
i = °04, and using (e) we have— 


105 3 (250 /0F x 300 
Oe fe fg Fee (MO [10% x 00 
” ae A + 39 8ee- (Fs nN eee} 

== 625 x 10° { 





3 88°39 

OS ae ‘hea OF ) 
Using Chamber’s tables of “Circular Measure of Arcs” and 
of “Natural Secants,” we find from this that A = 10 gives 
k = 10* x 92; that h=98 gives k = 10* x ‘97; and 
that A = 97 gives k= 10+ x 1002. The solution is, 
therefore, 

A = 9°7in. 

t=97 x 04 = 0388in. 

Outside edge = 9°7 + 388 = 10°088 = say 10,hin. 

S = ‘16 x 9°72 = 15 square inches. 

It is apparent that these two formule give results very 
nearly identical. The last used (e) really involves less 
arithmetical labour than the other, provided one makes 
free use of “tables;” it is, as already explained, more 
accurate, and it differs from the other in the direction of 
safety. 

The following are some further numerical illustrations 
of the application of this last formula (e):— 


L = 30ft. W = 120tons. E= 12,000 tons per sq. in. 
k& = 8 tons per square inch. 


eé=-. 


Results :— 

Section I.—Solid square, requires kh = 7°08in. S = 50} 
square inches. w = 2°4 tons per square inch. 
Section VI.—Solid circular, requires h=8'3lin. S=54} 
square inches. w = 2°21 tons per square inch. 
Section VIII.—Round tube with plates l}in. thick, 
requires h= 856in. S = 3362. w= 3°37 tons 

per square inch. 

Section V.—Square tube with plate 1}in. thick, requires 
h=667in. S = 33°35 square inches. w= 3-4 
tons per square inch. 

Section X.—With plates ljin. thick, requires h = 11°27. 
Ss 4 48°06 square inches. w = 2°5 tons per square 
inch. 

If the load were uniformly distributed over the section, 


the area required would be S = 120 .. 15 square inches. 


8 

These illustrations are sufficient to show how large an 
infiuence upon the strength of a strut is due to a com- 
paratively small deviation of resultant load from centre 
of end section. 

It may be objected that no direct solution of the pro- 
blem of design has been given above; that the use of the 
formula by “trial and error” is a lame conclusion to 
arrive at. The writer considers this objection a pedantic 
one, and wishes that the great conveniences and rapidity 
of this method in many circumstances were better under- 
stood than it is. Engineers not unfrequently simply stare 
in amazement or else laugh derisively at any proposal 





that they should use an equation whose algebraic solution | aE Bit 
is either complicated and difficult, or “transcendental” in, andL=*8 4/3 Ww ff li-si7is 
the technical sense. If they would only divert their — ( Ww 1 ) 
attention from the algebraic complexity, or perhaps im- ae 
possibility, of the problem, and practise this method of > .* 
trial and error, they would cease to be afraid of looking ao" / t_E / 1 

upon apparently complicated results as useless. One of | NVswN 
its advantages is that an algebraically complicated equa- | 
tion requires for its solution by “trial and error” very | 
little more arithmetical labour than an algebraically | , . , 
simple one. Another advantage of this method is that it | missible length increases with the section S, and in a 
requires nothing but the most elementary algebraic know- | considerable faster ratio than S itself ; while for a given 
—— to enable one to deal with the most complex results. | section 8, as the load W is increased the length decreases 
Skill in using it depends chiefly on practice and common | ‘ 1 1 

sense, and those who do use it know that, skilfully em- | at a rate faster than —— , but not so fast as _., except 
ployed, it usually involves hardly any more arithmetical WwW Ww 

abour than does the solution of any ordinary quadratic. 


» &) 
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From these we see that for a given load W, the per- 








for such large loads as are never used in practice. L also 
Table of Values of 
rag 2 Ni sk Ji me. {3 “G: 1)} 


with the factor 2 af : put equal to 100. 
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Further on, however, we give a solution with the help | increases as the excentricity e decreases ; it is proportional 
of a set of curves that requires only direct and straight- | to an angle whose secant is inversely proportional to e. 
forward calculation without “ trial and error.” 

This equation, viz., i 

pe 8 oF Ja) | mately fixed; and for each shape of section = is fixed. 
“Tetitae (Gav a)} 


| Thus, for each material and each shape of section, and 
certainly does not exhibit in a very comprehensible “) 
wer eae yas yge albgg y ager tig a ~ _ | series of curves showing how the ratio i varies with the 
ty the aneeeioal ine gr rt order eee, average stress w ; or without taking either E or sé as fixed, 


formed so as most clearly to exhibit the variation of the | if we take the ratio E as constant for each curve, the 
length L with the other quantities, the two rules (e) and | k 


| For each material E and é may be considered as approxi- 


each proportionate excentricity e, we might draw out a 





(g) become _ curve may be made to represent the law of variation of i 
tE of 2t G 8 
L=28/ a wise Ww! ) with * | Such series of curves are given in the 1887 paper 
w 
/ + E -'f(2i1/k ae | of the present writer mentioned above. 
= 2A Se lse\ ey —} ) } | The table annexed gives sufficient ordinates to enable 
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TRAMWAY LOCOMOTIVE, BIRMINGHAM CENTRAL TRAMWAYS. 


MESSRS. C. BURRELL AND SONS, THETFORD, ENGINEERS, 


— 
Ty 


one to plot a series of such curves. 
in the form 
L TE /E as fk 
te oe ke - )} 
pn / tT Jt we {0 (G-2 


The factor 2 / t = can be calculated directly from the 


\N 3 
data of any special problem. It is capable of varying from 
about 10 to 100, and it is more often smaller than greater 
than 50. In calculating the table it has been taken 100 asa 
standard, so as to enable the curves in Figs. 1 and 2 = 
next published part) which correspond with the numbers 
in the table, to be employed generally for all data. One has 
simply to reduce the horizontal readings from the curve 
suited to each case, in the ratio that this factor according 
to the data of the problem is less than 100. The factor 


(4: ) is also supposed to be directly calculable from 


the data, the excentricity ¢ being estimated in accordance 
with one’s knowledge of the general arrangement of the 
structure and the workmanship and material. It may 
vary from less than ;5 to more than 20. 








BURRELL’S TRAMWAY LOCOMOTIVE. 





THE tramway locomotive which we illustrate by the accom- 
panying engravings deserves special attention because of the 
exceptional results which it has given. It is a compound engine 
with inside cylinders, and for the present we reserve detailed 
description. The most important feature about it is the con- 
denser. This, as will be seen from our engraving, consists, not 
of a great number of small tubes, as usual, but of eighteen large 
tubes about 12ft. long. These tubes are of thin brass, and inside 
each is placed another in. less in diameter. The steam to be 
condensed enters the space between the two. As the engine 
moves a brisk current of air is set up through and around the 
tubes, and the steam lying in very thin sheets is rapidly and 
most effectually condensed. Great care has been taken in pro- 
ee the cylinders, heating surface, &c., to get a good 
result. 
_ We recently carefully watched the performance of this engine 
in Birmingham. The coke sheets were also courteously sub- 
mitted to our inspection, and we have satisfied ourselves that 
the figures we give of its performance are accurately true. The 
engine, we may add, works on the Sparkbrook route, an incline 
in Bradford-street of 1 in 20,480 yards long. On the King’s 
Heath route there is a gradient of 1 in 18, These cannot be 

rushed,” as, by the Board of Trade regulations, there are 
stopping places at the bottoms of the inclines. 

The engine first ran altogether about 400 miles on the Spark- 
brook road. Then it was put on the King’s Heath line, and did 
348 miles. Latterly it has done 300 miles on the Smallheath 
line, the —— gradient of which is 1 in 18, 640 yards long ; 
the total mileage up to the present, 1048 miles. The actual 
coke consumed per mile without that required for lighting up 
comes to 6:41b, When running for fourteen hours a day on the 
heaviest line (Smallheath), the total average consumption comes 
to 8°7 lb. per mile, including lighting up, and only running forty 





The formula is taken | 





minutes in each hour, which of course increases the amount | tractors are Messrs. Dick, Kerr, and Co., London. 


Pogo 


per mile. The water consumed is 400 gallons per day, or 
taking a day’s run of fourteen hours at eighty-four miles, this 
gives 4°7 gallons per mile, or 28°5 gallons per hour, on the 
Smallheath road. When running on the Sparkbrook road the 
engine can run all day without taking in fresh water, the 
amount used being about half. The consumption of coke is 
also Jess. These results, compared with the working of other 
engines on the same road, are startling, especially when we 
remember that some of them are burning quite twice as much 
fuel, and using no less than 2000 gallons of water per day. The 
weight of the engine, loaded, is twelve tons, and the working 
pressure 1601lb. It is, we think, quite unnecessary to comment 
on these figures. They will speak for themselves to everyone 
who has to do with the management of tramway locomotives. 

These engines have locomotive boilers with copper fire-boxes 
and brass tubes. The entire shell is of Lowmoor iron, or 
Siemens-Martin steel ; all the rivetting is done by hydraulic 
machinery, and the boiler is stayed for a working pressure of 
180lb, A large dome is provided on the boiler, which enables 
the barrel to be worked full of water, if necessary, when ascend- 
ing any steep incline, and also permits a large storage of heat 
to be maintained. The cylinders are inside the frames. The 
slide valves, which are placed on the top of the cylinders, are 
driven by Joy’s patent valve gear. The starting and reversing 
levers and brake levers are arranged in duplicate—one at each 
end of the engine—so that the driver has all the levers under 
his control when running either end first, and need not take his 
eye off the line. The driving wheels are four in number, and 
are 2ft. Gin. in diameter. The wheel base is 4ft. 6in. All the 
working gear is shut in from below by iron sheets with suitable 
doors ; the only working parts exposed to dust are the coupling 
rods, and they are carefully capped over at theends. The horn- 
blocks are fitted with adjustable liners for taking up wear, and 
have shields to exclude the dirt from the outside. By an extremely 
simple patent disconnecting arrangement, worked from either 
end of the engine, steam is admitted to the low-pressure 
cylinder to facilitate starting, and the smaller cylinder can also 
be opened to exhaust if necessary, so that this engine will start 
with a larger load than any non-compound engine of the same 
size. A very ingenious spring buffer draw bar is fitted at each 
end, for attachment to the passenger car, and a chain with a 
hook to couple up to the brake chain. 








ENGINE TURNTABLES—INDIAN STATE 
RAILWAYS. 


ON page 350 we give illustrations of engine turntables for the 
Indian State Railways, for which contracts have recently been 
let. The drawings convey their own description, and it is 
unnecessary to repeat here the facts and figures given by them. 








THE EDINBURGH CABLE TRAMWAY. 


Tue Edinburgh Northern Cable Tramway Company has for 
some time had a cable tramway under construction, running 
north from, Princes-street. Of the constructive details of this 
tramway we give this week some engravings, which will be 
followed by others, together with a general description of the 
tramway. The tramway is being made by the Patent Cable 
Tramways Corporation, from designs and under the superin- 
tendence of Mr. W. N. Colam, Assoc. M. Inst. C.E, The con- 





LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





THE THEORY OF STRUTS. 


Sir,—In your current number of October 14th I am glad to see 
that Professor R. H. Smith is commencing a paper on the working 
strength of struts—a subject which certainly demands some further 
investigation ; but as the author has incorrectly quoted some of 
my own deductions in connection with this matter, [ trust you will 
allow me to correct the inadvertent mis-statement contained in his 


r. 

“a describing the empirical methods of Hodgkinson and 
Gordon, and the rational but insufficient theory of Euler, he refers 
to the graphic investigation which I have attempted, and which 
was briefly described in the “Trans.” Inst. C.E., 1886; and with- 
out alluding to the leading propositions advanced in my paper, he 
selects emma formula which I had deduced from a particular 
case, and on applying it to another case—to which I had not 
applied it—he naturally discovers a certain discrepancy, which he 
wrongly attributes to some mistake in the formula, but which 
really arises from the fact that the two cases are not quite identical, 
although they are so nearly parallel that for practical purposes 
they may be considered together. 

The formula in question occurs in the course of an argument of 
which the leading poirts are the following, viz.:— 

1, Euler’s theory is perfectly correct for a column fulfilling the 
ideal conditions—(a) that it is perfectly straight; (J) that it is per- 
fectly homogeneous ; (c) that it is accurately centred at the ends. 
But if either of these conditions is unfulfilled the theory is not 
true, and requires an important modification to make it true. 

2. Euler’s theory leads to the following conclusions, which must 
be true for an ideal column, but are contradicted by common expe- 
rience:—{d) That the column cannot deflect at all under any load 
less than the breaking load, and when it begins to deflect it will 
deflect until it breaks; (e) that the breaking load in a long column 
depends solely upon the modulus of elasticity, and will be nearly 
the same, whether the column is made of wrought iron or of the 
hardest steel; (f) that the breaking load ought generally to be 
considerably greater than it is. 

3. It is therefore certain that in practice the conditions a, b, 
and ¢ are not all fulfilled, and it becomes necessary to examine the 
consequences of their non-fulfilment, and to see whether this would 
account for the observed behaviour of columns. 

4. bin first the case (a) of a column having a slight initial 
curvature, I find that the effect of imposing any given load upon 
the column is to produce a certain augmented deflection, which I 
have expressed by a formula precisely equivalent to that given by 
Professor Smith; and that the theoretical conclusions d, e, and ¥4 
will in consequence be reversed and brought into harmony wi 
the known experimental facts. But it is certainly possible to make 
a strut without any perceptible initial curvature, and accurately 
centred ; and therefore the required explanation must rather be 
sought for in a want of homogeneity of the material. 

5. Taking, therefore, the case (b) of a perfectly cenit strut 
consisting of separate legs or flanges braced together, I assume 
that the modulus of elasticity in one leg may be ter than in 
the other leg, by such a difference as is commonly observed be- 
tween different test bars, or between different strips cut from the 
same test bar; and having traced the deflection of the loaded 
strut, I find the results of this unequal elasticity are very similar to 
those above described, although not exactly identical. The 
formula quoted by Professor Smith is based upon this case (b) of 
unequal elasticity, and not upon the previous case (a) of initial 
curvature, to which he erroneously applies it. 

6. But the important point is that an inequality of elasticity, 
such as is commonly observed in practice, is sufficient in itself to 
explain the observed behaviour of columns in every particular, and 
to harmonise “ Euler’s” theory with observed facts. The conclu- 
sions of the theory will, in fact, be modified as ern The 
deflection of the strut will increase as the load is increased—slowly 
at first and very rapidly afterwards, in conformity with known 
facts ; (e) the breaking load will not depend upon the modulus of 
elasticity alone, but also upon the ultimate compressive strength of 
the matevial ; (f) when the ultimate strength is known, the break- 
ing load will depend upon the inequality of modulus, and will be 
co mdingly reduced. 

7. Taking the greatest inequality of modulus that is commonly 
observed, I find that the theoretical strength—as given by Euler— 
is reduced by an amount varying from zero to about 36 or 40 per 
cent., according to the proportions of length to diameter. ‘The 
reduction is very little in the case of a very long or a very short 
column, but is greatest when the proportions are those most com- 
morly used in practice, i.¢., precisely in those cases where Euler's 
formula gives too high a result. 

8. The inequality of modulus will vary in different bars, and its 
amount cannot be estimated beforehand, but its probable limit can 
be estimated. Therefore, the strength of a column of given pro- 
portions cannot be determined by any hard-and-fast line, but it 
may certainly be calculated to come somewhere between two fixed 
limits. The strength cannot be greater than that of Euler's ideal 
column, and it will not be less than that of a column of maximum 
inequality. 

9. To test the theory, I trace the curves representing the theo- 
retical upper and lower limit, and upon the same diagram I place 
the actual results of all known experiments ; and I find that the 
latter form a constellation of points whose envelope coincides with 
the limiting curves. 

10. These diagrams are traced for cast iron, wrought iron, and 
hard and mild steel, and they show that one common formula is 
applicable to all these materials, and in each material to columns 
of all proportions, and in all probability is applicable to other 
materials also. 

11, Assuming the substantial truth of the theory to be thus 
demonstrated, I have applied it to determine the stress in different 
parts of the bracing and legs of a braced strut. 

12, And I have also Sened apon it some remarks in regard to the 
working strength of struts, which may conceivably be determined 
by applying a factor of safety either to the breaking load, the 
elastic limit, or the breaking stress. In the case of a short column 
the three methods would give the same result, but in the case of a 
long column they would give three different results ; and I have 
referred to some of the reasons why the last-named method, which 
approximates to that recently proposed by Professor Krohn, cannot 
be relied upon in practice. 

Iam not aware that the above propositions had been advaaced 
at any time prior to the date of my paper, but they are more fully 
worked out and illustrated in the work on ‘‘ Bridge Construction,” 
which is now in the press, and which contains also a further chapter 
relating to the practical application of theory in the design of 
struts, and taking into consideration not only the liability to 
primary flexure, but also the effects of secondary flexure or 
wrinkling of the component membranes, and the limits which 
are thus imposed upon the thinness of the members and the ratio 
of diameter to sectional area. But I fear I have already 
too much upon your valuable space. T. CLAXTON FIDLER. © 

8, Delahay-street, Westminster, October 20th. 








CONTINUOUS BRAKES, 


Sir,— The return relating to the continuous brakes in use on the 
30th June, 1887, has recently been issued by the Board of Trade, 
but the result must be considered as extremely unsatisfactory. 
Ten years after the celebration conditions were laid down by the 
Board of Trade, one would hardly have expected to find railway 








companies fitting a large amount of rolling stock with the old 
simple vacuum brake, nor could it have been expected that 147 
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vehicles would have been fitted with the dangerous two-minute 
leak-off brake. 

The following table shows that out of a total rolling stock of 
8472 engines and 52,808 vehicles, only 2688 engines and 23,729 
vehicles have brakes which are even returned by the com- 
panies as fultilling the necessary.conditions for safety; and even 
these figures are too high, as from an examination of all the various 
—— which I made at the early of this year I know that 
t n+ owen on many engines and vehicles are included which should 
not be :— 





Engines, | Vehicles. 
Total amount of stock returned as fitted with | 
brakes complying with conditions of Board of 
Ort ek cas eel ichines cx cas te ie 
Total fitted with brakes which do not comply.. ..| 1,570 13,733 
Total fitted with continuous brakes .. ..| 4,258 37,462 
Total fitted with apparatus for working brakes, or 
wil “UT Pat ea ae ug 
Total not titted with either brakes, apparatus, pipes, 








3,532 8,206 
682 | 7,140 
Total not fitted with continuous brakes 4,214 | 15,346 


Total rolling stock, therefore .. 





. [8472 | 52,808 





Attention should be directed to the necessity for a uniform 
system, and to the great extra cost of fitting rolling stock with two 
complete systems of continuous brake. 

The following table shows that almost 1000 vehicles have been 
thus fitted, because companies forming continuous routes cannot, 
or will not, agree upon one brake :— . 














Railway. | Brakes. 
A. Westi automatic — 
North-Eastem .. .. -| 12 { “Smith ae ay 
. | estinghouse automatic — 
North-Eastern ee 6 i { automatic vacuum. 
West Coast Join’ k — 
vint-Stoc' 286 i] Ww house ‘i 
London and North-Western) 174 | | Westing’ patempatis — 
 ——iameenggicae Tlie FEE | Wlecer ast come 
Midland Scotch JointStock, 85 [2 ations. > -enbesetie 
ST te 25 ah on oct ae | : ~~ 
Glasgow and South-Western, 43 | J  #utomatic vacuum. 
ee Joint-Stock | 325 | i] Westinghouse automatic 
reat Northern . 2 | sab, - 
North-Eastern 64 — s vacuum, 
North-Eastem .. .. ..| 13 z be 209 ashes i 
m | |4 Westinghouse automatic — 
North-Eastern .. .. ..; 2 | { — = N.W. vacuum. 
- j esti automatic — 
a ont'T. a ee 2 qubematic vacuum. 
hae eee ae 13 | Automatic vacuum—Newall’s 
Total .. .. ..| 995 | vehicles. 





On the 25th July last a train left the line at Aviemore, on the 
Highland Railway. The whole train was fitted with various kinds 
of brakes, and some of the vehicles with two kinds; yet none 
could be coupled up and used. The vehicles belonged to the 
aes Caledonian, West Coast, East Coast, and Midland Joint- 


From the above table it will be seen that the whole of the rolli 
stock sent from England to Scotland by the three routes is fit 
with the Westinghouse brake. Yet from the brake return it will 
be seen that the Highland Railway is not fitting any engines to 
work that brake over its system. 

Well may the Government inspector report that ‘‘ the interposi- 
tion of carriages belonging to other companies is a state of things 
which will constantly occur until it is made obligatory for all pas- 
senger trains to be fitted with a continuous brake in working 
order.” CLEMENT E. SrrRetroy. 

27, Belvoir-street, Leicester, October 24th. 





FOREIGN COMPETITION. 


Sir,—In your last week’s issue you have a letter headed 
** Foreign Competition,” which is really more a tirade against 
Germans and German Jews than anything else, and the funny 
thing about it is that it bears the signature of a suspiciously Jewish- 
looking name. But, Sir, as your correspondent calls in question 
the class of men called by him German Sone, I would like to give 
my experience of now more than a quarter of a century of business 
connection with German Jews. Many years ago, when I first 
became manager to a firm of engineers whose speciality was just 
being introduced to the Continent, I made in Hamburg the 

uaintance of a German Jew, who became our agent, and 
through him I made a further acquaintance with German Jews in 
Leipag, Vienna, and several other continental towns. In later 
years, when in business for myself, we had as agent in Sweden a 
German Jew, and even in the city of Manchester, from whence 
your correspondent hails, our best exporting customer was a Ger- 
man Jew. Now, after five-and-twenty years’ experience as a manu- 
facturing engineer, dealing with and by means of German Jews, I 
can give as my sincere testimony that more honourable, upright, 
and straightforward business men could not be met with than I 
have experienced among German Jews. I have met in my experi- 
ence with much more wrong-doing and wrong-dealing among 
English and Scotch traders than I ever saw or heard of among 
either German or any other Jews. There are. bad men in all 
nations, but it is a silly, if not a suspicious, circumstance to see a 
man through the medium of your columns trying to throw mud on 
the reputation of a nationality which has through long generations 
proved its business talent by keeping its position. 

I, as a Scotsman, shall always honour, as the result of my 
experience of their character, not only German, but all Jews. 

idinburgh, Octcber 19th. RICHARD Kerr MILLER. 





A DEFECTIVE BRIDGE. 


Sir,—There is a lattice girder bridge on one of the railways in 
South America, of four series of triangulations, and consisting of 
four spans of 281ft. each, and divided into twenty-four bays. The 
inclined bars are built toan angle of 45 deg. The effective height 
of the bridge is 25ft., and the struts and ties cross each other at 
distances apart of about 8ft., and in this intervening space of 8ft. 
the ties are buckled in some places as much as 3in. out of line. 
Some places are buckled in and other places buckled out, so that 
the bars present the appearance of a series of ridges and furrows 
or else serpentine curves. In each span fully 60 per cent. of the 
bars are buckled from lin. to 3in. in the short space of 8ft. Towards 
the abutments, where the tie-bars are thicker, there is no buckling, 
but towards and at the centre the tie-bars give the a nee as 
if the girder was about to topple over. The struts at the centre are 
also buckled, but this can readily be accounted for, from causes which 
need not be mentioned here. All the ties were made counterparts 
of each other. The bridge was built by a well-known Scotch firm, 
and was fitted up in the workshops, inspected and approved by the 
consulting engineer. Can any of your readers say (1) the cause of 
the buckling ; (2) the remedy! The sizes of the buckled bars vary 
from 9in. x Zin. to 9in. x fein. INQUIRER. 

October 24th. 





THE ELBE’S STEAM PIPE. 
Sir, —We notice in your impression of the 21st inst. you have an 
article on the Elbe explosion. We think your remarks in regard 
to same have been made without any knowledge of the evidence 





given at the inquiry held on the 28th and 29th ult., previous to the 
adjourned inquiry. 

At the previous inquiry, on 28th and 29th ult., most exhaustive 
evidence was given as to the mode of brazing and making the 
burst pipe, and to show that it could not possibly have been 
burnt. In brazing the pipe in question no fire was used inside 
the pipe, as you suppose, nor is it our custom ever to braze the 
a hy this manner. 

e theory of burning which the Board of Trade officials have 
laid hold of cannot in any way be substantiated on the evidence 
brought before the Court, nor do the copper and copper tests 
show the slightest sign of it. 

A proportion of the various tests of the copper pipe made by 
Mr. Cirkaldy were cut out close to the ruptured part of the pipe, 
and at the point where the pipe is supposed to have given way the 
tensile strain of the specimen cut lengthways within jin. of the 
centre of the rupture was in the neighbourhood of 31,000 Ib. per 
square inch, and the specimens cut on each side of the rupture in 
as close proximity show a very high breaking strain, are of 
silky appearance. Further, a small portion of the thin edge of 
the outside lap where it is torn away from the spelter has its thin 
edge intact, and the pipe gave way in the solid copper outside 
above lap, and not below inner edge of lap. Therefore the pipe to 
have been burnt at the joint must have been burnt in such a clever 
manner through a | of about 3ft. that the thin edge of the 
lap joint was not fused, and this burning of 3ft. in length only 
extended across the pipe some jin. in width, and it was burnt 
where the heat would be least. We hold that the burnt copper 
theory is an impossibility, and any one competent to judge and 
knowing the facts will come to the same conclusion. 

With regard to the sketch you give of the pipe showing a dark, 
dull fracture with a line of silky, bright fracture, this pipe was not 
the burst pipe, but one adjoining it at the fore end, and the burst- 
ing of this pipe referred to took place under hydraulic pressure at 
our works, The dark fracture is owing to the pipe having been 
injured at the explosion by the force of the water ram, and so 
stained by the coating on the pipe in the cooling process. This 
staining was on the surface, and could be scraped off with a pen- 
knife, and below the surface there was not the slightest sign of any 
burning of the copper. 

We may state that for years past we have made a rule of testing 
all our copper steam connections, valve boxes, and other parts sub- 
ject to steam pressure in our steamers, although not required eitber 
by Lloyd’s or the Board of Trade, nor do we remember any single 
case W a representative of either of these bodies was present 
at our tests previous to the Elbe explosion. 

All the Hibe's pipes, valves, &c., were subjected to hydraulic 
tests, the pipe in question that gave way, and her other main steam 
pipes were tested, first of all by us to 3001b. per square inch, and 
afterwards in the presence of the Royal Mail Company’s inspector, 
the late Mr. Thompson, to 350 Ib. per square inch; and when 
under pressure were minutely examined, and passed as perfect. 

You will, therefore, see that every care possible for manufac- 
turers to take has been taken by us in making these pipes, and we 
regret the untenable burnt — theory has been brought for- 
ward by the Board of Trade officials, without a tittle of proof in 
“a of such a theory. 

e trust as you have given such prominence to the Elbe matter 
you will insert this letter. OsWALD, MORDAUNNT, AND Co, 

Southampton, October 26th. 


[We are in ion of all that was adduced at the first inquiry, 
and we have ser careful to show that Messrs. Oswald, Mordaunt, 
and Co., left nothing undone to secure good workmanship. We 
have put forward the burning theory as a theory, and if our corre- 
spondents will turn again to what we have said, they will find that 
we have expressly referred to difficulties in the ms of accepting 
that theory. We hold, however, that there are stil ter diffi- 
culties in the way of accepting the water theory. e shall be 
glad to hear further on the latter point from Messrs, Oswald, Mor- 
daunt, and Co.—Ep. E. 





ANCHOR TESTS. 

Sm,—The report of the Committee’s proceedings and recom- 
mendations of tests to be applied to cast steel anchors, contained 
in your issue of the 14th inst., merits some attention, which, I 
think, must be apparent to all who have given the subject any 
consideration, especially when we are informed that Mr. Thomas 
Trail, the chief engineering surveyor of the Board of Trade, who 
was one of the committee appointed, could not agree with his 
colleagues’ report. 

Why did the Committee not visit other eminent steel foundries 
where steel castings are produced for anchors of the most modern and 
improved type? Had they done so they would have been most 
courageous indeed to have recommended the percussive or drop 
test as at present expressed. They would also have seen steel 
anchor castings proper, not such as illustrated in their report, viz., 
cast first, then forged, and afterwards drop tested, as in the case 
of the shank referred to ‘n their report. Thisis not a steel casting 
as ordinarily understood. I may be wrong, but what do your 
readers think of this single instance of the effect of the report upon 
makers of steel anchors other than the one manufactured at Messrs, 
Spencer and Sons’ works !—and it is only one of the many points 
that will be brought before the Legislature when the time arrives. 

A. and B. are makers of cast steel anchors and they each receive 
an order for an anchor of 30 cwt. finished, but of different designs, 
A.’s anchor is constructed in three parts of 10 cwt. each, each of 
these parts is drop tested separately through a distance of 15ft. on to 
an iron slab, which means expressed in foot-cwts., 15 x 10 = 150 foot- 
ewts. To this I do not object, provided it be made the accepted data 
for drop tests on all cast steel parts of anchors. But mark the 
effect on B.’s anchor of another design and constructed in two 
parts, one 20 ewt. and the other 10cwt. The 20cwt. piece, accord- 
ing to the recommendation of the Committee, must be drop 
through a distance of 12ft. on to an iron slab, this expressed in 
foot-cwts. means, 20 x 12 = 240 foot-cwt. 

Now, Mr. Editor, is there any substantial reason why this piece 
of B.’s anchor should be subjected to nearly double the test of 
any portion of A’s anchor, simply because of structural formation, 
especially when we know that both anchors, when finished, are to 
sustain the same statutory test and to be supplied to vessels of the 
same register tonnage and the same size of cables to be attached 
to the anchors when in use ! 

My impression is that Bis a victim. If a drop test be imperative, 
let it be expressed in foot-pounds, and let the slab on which the 
anchor is to be dropped be properly specified ; do not leave it to 
the inspector to say. One man may be content with an iron slab 
lin. thick which will bend and not break with the blow ; another 
may want a slab lft. thick, which will neither break nor bend with 
the blow, and the difference of the effect under the different con- 
ditions is well enough understood and does not require any com- 
ment from me. I may add, in conclusion, that it would be interest- 
ing to witness the effect of this drop test upon the majority of 
wrought iron anchors with welded arms. I fancy there would be 
a host of cripples, JUSTICIA, 

October 26th. 





HENLEY-ON-THAMES SEWAGE WORKS MACHINERY. 


Sir,—The statement of your representative, by which the makers 
of this machinery are made to confess to shortcomings and promise 
better thi in future, is too striking to be over without 
& direct denial that any such conversation or admission ever took 
place. 

To ourselves the report is of little uence, as we may safely 
leave the workmanship to take care of itself, but loyalty to Messrs. 
Shone and Ault, to whose careful and well-considered designs these 
engines were constructed, compels us to make this denial, and to 
state the impossibility of our having imputed antiquity as a charac- 





teristic of engines which, short of triple expansion and 1501b. pres- 
sure, are fully up to the newest and best types of well constructed 
compound condensing engines, they having accurately proportioned 
variable expansion, automatic ulation, steam jacketted covers 
as well as cylinders, complete clothing, and lagging, large bearings, 
free use of steel and condensers giving an excellent vacuum ; and if 
the air-compressors on Sturgeon’s patent principle are, like all 
others, not absolutely silent, they at least have the merit of 
efficiency, absence of loss from clearance, and, from the ease with 
which they are lubricated, no excess of friction. 

The steel boilers have also merits which might have satisfied 
your representative that the engineers were not likely to lose sight 
of either fires or firemen; and the result given in Angineering at 
2°61b. coal per indicated horse-power shows that the designers of 
these engines knew pretty well what they were about. 

Denton Ironworks, Carlisle, Pratcuirr BRoTHERS, 

October 26th. 


[Do our correspondents mean us to understand that they think 
they are unable now, and always will be unable, to construct better 
machinery than that at Henley! If so we may say that we have 
more contidence in their ability than they have themselves, Mr. 
Ault, judging from a paper which he read before the Society of 
Engineers, seems to have arrived at conclusions practically identical 
with those of our representative.—Eb. E.] 





THE RIBBLE SCHEME, 


Srr,—You have kindly intimated a willingness to receive obser- 
vations on this scheme, [ avail myself of the opportunity to make 
a few general remarks. 

It has been often asserted that the Ribble scheme is like the 
Tyee im nee * successfully saree out on the Tees, the 

, and the e. to say that these rivers present very 
material diff a as ~3 d with the Ribble, and that the 
works of improvement carried out bave no analogy in the case of 
Preston. If the Ribble promoters will carry out their training 
works to the bar, then they may claim to have accomplished an 
end, but at present they are but at the beginning of the end. In 
a nutshell, the cated problem is the maintenance of a navigable 
channel for large vessels between Lytham and the bar, and there 
is no assurance that the works now being executed will effect this. 

The mouth of the trained channel] must be defined and protected 
as it is on the Tees and the Tyne, otherwise the scouring effect of 
the ebb will be lost by being diffused over the area of the sand- 
banks, and half a dozen minor channels be formed instead of one 
main channe}, As surely as York is the capital of our greatest 
county so surely will further works of immense magnitude be 
required before the Ribble becomes a safe place of traffic for big 
steamers, and the people of Preston may as well be prepared to put 
their hands into their pockets for another half million pounds beyond 
the present application for more than that amount. As to ible 
income! As an engineer that does not concern one. I only know 
that it is not safe to count chickens before they are hatched, not 
to prophesy until you know. Were I pressed for an opinion and 
having regard to the ultimate and final cost, the p ts of com- 

titive business, and other points, I should say it won’t pay, better 
~ let it alone. ENGINEER, 

Blackburn, October 26th. 





WATER SOFTENING. 

Sir,—There is a striking comparison between continental 
chemists and their confréres on this side of the Channel on this all- 
important subject. Within the last twelve months I have put up 
sixteen apparatus through the recommendation of an eminent 
Parisian chemist. The prof of chemistry in a Government 
industrial college in the north of France had my apparatus fitted 
up in the college to show to the students the merits of the Clark 
and other chemical process for softening water. 

The Société John Cockerill, of Seraing, on the advice of a Liége 
chemist, put up my apparatus, and their report has just come into 
my hands, where | find the following :—‘‘ The water (river Meuse), 
before softening, is 18 deg., and is reduced by your apparatus to 





4 or 5 deg.” 4 : 
The Gas Company of Rome, under the advice of a chemist, put 
up a trial apparatus, and their report says:—‘‘The Mercia water, 


having 18 dey. of hardness, is reduced to 3 deg., the soften 
water is absolutely clear and limpid.” 

Satisfied with this result, and so important do they consider this 
question, that they have ordered from me apparatus to soften 
144,000 gallons per day. 

If, then, we engineers are wrong, we are at least backed up by 
the most eminent chemists in France, Belgium, Italy, and Spain. 

ANDREW HowatTson, 

Cronberry, Belle Vue-road, Upper Tooting, Oct. 25th. 





THE CLARK PROCESS, 

Sir,—We observe in the second line of the interesting article in 
your issue of the 21st inst. that you refer to the above as if it were 
peculiar to the Porter-Clark machine, and we think it well to point 
out that the Clark process is only used with this apparatus in the 
same way as with the ‘“‘ Howatson.” 

We mention this simply to identify the Clark process as common 
to both, the difference lying in the machine and mode of treatment, 
and we think that the issue in question will be better defined if this 
be made clear. Probably the apathy hitherto shown to a more 
extensive treatment of various waters may have arisen from the 
costly apparatus required, together with the large space occupied, 
both of which obstacles may now be considered to have been over- 
come. J. W. GRAY AND Son, 

115, Leadenhall-street, E.C., October 26th. 





GERMAN CYCLES, : 7 
S1r,—The London correspondent of the leading Scottish daily 
writes that the Germans have established several manufactories of 
bicycles and tricycles, and threaten serious competition with our 
British makers. Will you or any of your ers say to what 
extent, and in what directions, our system of rewarding inventive 
talent and perseverance contributes, or has been perverted, to 
unfairly favour foreign rivalry in this new and growing business, 
by subjecting our operations to fees to patentees and restrictions 
from use of improvements, and how in actual circumstances this 
evil, if it exist to a large extent—as I fear it does—is to be miti- 
gated, if not neutralised ? 
Hon. Lire Director OF AN ENGLISH CHAMBER OF COMMERCE, 
Oct. 25th. 





FREE-TRADE AND NO TRADE. 

Sir,—Mr. Muir's letter might be taken as a conclusive answer to 
“Trader,” if it were true. Your correspondent has unwarily 
brought out old stock arguments with which every student of 
political economy is conversant. My contention is that the silk 
gowns to which & refers are not bought with our coal, but with 
something else, if they are bought at all. I have, however, no 
intention of entering into a controversy in your pages, I only write 
to say that begging the whole question in the way your correspon- 
dent of last week does, helps not at all to settle the questions at 
issue. The head and front of our contention is that no such trans- 
actions in silk and coal take place. PROTECTIONIST. 

Liverpool, Oct. 26th. 








Automatic Cut-orr VALVE GEAR OF STEAM ENGINES,—A cor- 
respondent asks fot the title of a book on this subject, and the 
name of the publisher. We believe a book specially dealing with 
these gears, or a brochure on this subject, was published a few 


years ago. 
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RAILWAY MATTERS, 


Tue temporary bridge across the Amou Darya, at 
Charjui, will finished in December. The construction of the 
permanent bridge has been d e opening of the rail- 
way through Bokhara is fixed for the end of May next year. 


Messrs. NEILSON AND Co., of the Hyde Park Locomotive 
Works, Glasgow, have received an order to supply thirty large loco- 
motives and tenders for the Bengal Nagpur Railway Company. 
his firm has now sixty engines in hand for the same railway. 


A commission of Russian engineers has arrived at 
Vladivostock, for the pnrpose of surveying the route of a pro 
line of railway in the Southern Usuri region. The commission is 
to begin its Be simultaneously at Vladivostock, Nicoloskoi, 
and Boussa. 


Ir is stated that, owing to the unpromising prospect 
of unremunerative traffic on the proposed narrow ga railway 
between Hyderabad and Pachbadra, to connect with the Rajputana 
and Bombay and Baroda systems, the Indian Government has 
declined to sanetion a survey of the route to be followed by the 
proposed line, It has, however, suggested the practicability of a 
feeder line from the Indus Valley to Mirpur. 


Ture Public Works Committee of the Birmingham 
Corporation have requested the Birmingham Central, the Bir- 
mingham and Midland, and the Birmingham and Aston Steam 
‘Tramways Companies to adopt the appliance patented by Mr. 
Joseph Smith. e protector in question came through the vari- 
ous trials that have taken place with the best record. The com- 
rs on said to be taking steps to have life-protectors fixed 
orthwit! 


Once more it is reported that a scheme has been pre- 
pared by the engineers of the Midland Railway Company for an 
extension of their — accommodation in Wolverhampton. 
That scheme, it is claimed, has been placed before the directors 
for consideration. The chief proposal is to extend the line into 
the centre of the town, where will be erected a commodious station. 
It is only natural to expect that any such scheme would meet with 
strenuous opposition from the London and North-Western and 
Great Western Companies. 

Tue Bulletin du Ministére des Travaux Publics states 
that the German railways in 1886 had a total length of 23,145 miles, 
and of this 20,225 miles belong to the State, while companies’ lines 
worked by the State had a length of 288 miles. These 20,225 miles 
were distributed as follows among the various States comprising 
the German Union :—Alsace-Lorraine, 810 miles; Prussia, 13,180; 
Bavaria, 2780; Saxony, 1271; Wurtemburg, 959; Baden, 803; 
and other States, 422 miles. The capital cost in the same year 
amounted to £486,120,000, while the rolling stock consisted of 
12,450 locomotives, 22,735 Lage et carriages, and 250,313 goods 
carriages. During the year 1885-86, 275 millions of passengers, 
and 149 million tons of goods were carried. Thus each passenger 
travelled an average distance of 18 miles, and each ton of goods 
66 miles. The gross receipts amounted to £49,720,000, and the 
working expenses to £28,040,000, 


Tue Société de Wagons-Lits has just made arrange- 
ments for running a direct train from Paris to Lisbon, the Southern 
Express, The first train left the Gare d'Orléans on Friday last, and 
was to reach Lisbon in forty-five hours. It will cross Spain by 
Madrid, Granada, and Seville. The Southern Express, like the 
Oriental Express, with which it will be in communication, will 
be composed only of bed-wagons, a wagon restaurant, and wagon 
saloon. It will only stop at a few of the chief towns on the route. 
Two expresses will:convey travellers from Lisbon to Constantinople 
through France, Germany, Austria-Hungary, Roumania, and bul- 
garia in 180 hours. Last Friday's train to Lisbon took with it fort; 
persons, who had received invitations, including diplomatists, engi- 
neers, directors of railways and industrial companies, rep t 





NOTES AND MEMORANDA. 


Tue deaths registered for the week ending Saturday, 
October 15th, in twenty-eight great towns of England and Wales 
corresponded to an annual rate of 17°8 per 1000 of their te 
a, which is estimated at 9,244,099 persons in the middle of 
this year, 


In London, during the week ending the 15th inst., 2358 
births and 1351 deaths were registered. Allowing for increase of 
population, the births were , and the deaths 169, below the 
average numbers in the corresponding weeks of the last ten years. 
The annual death-rate per 1000 from all causes, which had been 
ier 15°4, and 15°7 in the three preceding weeks, further rose to 


In the course of some improvements which are being 
carried out in the market-place at Mayence, some masonry belong- 
ing to the old Roman times was laid bare, and in it a very well 
preserved legionary monumental stone, bearing the inscription, 
**Leg XIII G.E.M.” This stone was nearly 22in. long by nearly 
12in. broad. Quite near it was a Roman fireplace with the ashes 
still ¢x situ. The chimney, also well preserved, was made of 
earthenware pipes, which fitted exactly into one another. 


In a recent number of the Comptes Rendus a memoir 
on the syphon barometer was presented by M. Govi, who 
credits Torricelli with the first idea, and Pascal with the practical 
execution and first employment of this instrument, the invention 
of which has been successively attributed to‘Robert Hooke, Robert 
Boyle, and Borelli. He shows that the principle was known to 
Torricelli in 1644, when he used it to explain to Ricci the theory of 
the cistern barometer; also that Pascal was acquainted with it in 
1653, while Hooke mentions it for the first time in 1665, Boyle in 
1666, and Borelli in 1667. 


A process of obtaining aluminium from its ores or from 
aluminiferous earths, or earths containing alumina, and of com- 
bining aluminium with other metals, is described in a patent speci- 
fication of W. A. Baldwin. A mixture of 4 parts of clay, 1 part 
of charcoal, and 3 parts of sodium chloride fused in a suitable pot 
yields a light alloy of aluminium and sodium, to be skimmed off 
and re-melted in a fresh crucible under a cover of sodium or sodium 
chloride. When melted, the contents of the second vessel are 
poured into a heated mould, wherein the heavier aluminium sub- 
sides. Or by introducing other metals, useful alloys are formed 
without fusion, by the simple permeation of the alloying metal by 
the aluminium. 


A new way of utilising dynamite has been lately devised 
by a French military i M. B tond. As described in 
Nature, he uses the expansive force to drive out, for a brief period, 
the water from portions of wet ground in which foundations are to 
be made. The method is now in practice in the construction of a 
fortified enceinte at Lyons. A hole is first bored 10ft. or 12ft. deep, 
and about l4in. wide, in the wet ground. Into this is passed a 
string of cartridges of dynamite, which is then exploded. The 
water is thus driven far out beyond the sides of the cavity, over a 

yard wide, which is produced, and it does not reappear till after 

lf an hour at least. The workmen thus have time to clear the 
cavity and introduce quickly-setting concrete. When the water 
returns it cannot injure the foundation. A rapid rate of progress 
is realised by this method. 


A paper on “The Atomic Weight of Gold” was read 
at the recent British Association meeting by Dr. J. W. Mallet, 
F.R.S. Attention is called to the importance of correct determina- 
tions of atomic weights by different experimenters, and especially 
the elimination of “ constant errors.” Considering the desirabilit; 
that all such values should be connected as directly as possible wit’ 
hydrogen, a method is described by which this may be done in the 
case of gold. A known weight of zinc is dissolved in dilute 
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tives of the press, and some of the higher officials connected with 
international postal arrangements. 


Tue proprietors of naphtha works at Baku anticipate 
great results both from the construction of a tunnel, which will 
overcome the difficulties of the steep Suram Pass of the Caucasus, 
and the laying of conduit pipes from the station of Mikhailofska to 
Kviril, a distance of 80 versts. The existing means of transport of 
the Trans-Caucasian Railway are entirely inadequate in view of 
the demands made on it, in consequence of which petroleum loaded 
in cistern wagons at Baku ready for transport costs 70 per cent. 
more than its value in the stores, To e an idea of the develop- 
ment of the petroleum traffic over the ns-Caucasian Railway it 
may be stated that in 1882 there were transported 3,100,000 
pera: in 1884, 5,700,000 poods ; in 1885, 9,100,000 poods; in 1886, 

5,800,000 poods; and during the present year the figure will 
probably reach 18,000,000 or 19,000,000. The oil is shipped 
ab in wooden and tin vessels, which are manufactured at 
Batoum at the works recently purchased by Baron Rothschild. 
These works turn out during the year sufficient vessels to contain 
over 5,000,000 poods. The cost of packing the petroleum is 42 
copecks per pood, or slightly over the value of the oil itself. 


Tue New York correspondent of the Standard tele- 


graphing on Monday night says :—‘‘ Mr. Barker’s Chinese agent, 
Simon Stern, has Ceagh a duplicate of the Viceroy Li Hung 
Chang’s map of the railway under Mitkiewicz’s Concession. The 


route from Pekin to Shanghai is vi@ the Grand Canal. It then 
follows the Yang-Tsze-Kiang River, and reaches Canton vid the 
valley of the Pe Kiang River, its length being about 3000 miles. 
Mr. Barker and Makiet Chang, representing the Viceroy, signed 
and exchanged the ratifications of the C ion on October 12th. 
It is considered significant that neither the Viceroy nor Barker has 
authorised any of the various reports about dissension, deceit, the 
withdrawal of the Concession, ke. These are attributed to mer- 
cantile and national jealousies. It is ex 
support the English opposition, and that Germany and Russia will 
support Barker's scheme. The first expression of any change of 
rt of the Viceroy would be signified to the Chinese 





that France will 


purpose on the 
linister and kiet Chang, but both are proceeding with the 
matter.” We have reason for believing but little in the reported 


concessions which are said to have been granted, and that no 
arrangements have been or will be made with any other than native 
Chinese companies, 

In reporting upon the causes of an accident which 
occurred on the 25th of July, at Aviemore station on the Highland 
Railway, when, as the 3 p.m. up train from Inverness—consisting 
of two engines and tenders, two fish wagons luggage van, West 
Coast composite, Midland bogie composite, East Coast com ite, 
Caledonian Railway tbird carriage, brake van, one Highland Rail- 
way third-class, one Highland Railway bogie composite, and two 
Highland Railway third-class carriages, and rear brake van—was 
entering the ne 4 at Aviemore station at 4.58 p.m., the whole of 
the train, with the a of the leading engine and tender, left 
the rails, Major Marindin says :—‘‘The marks found upon the 
permanent way and the wheels prove conclusively that the fixed 
point of the crossing was struck violently by the _— leading wheel 
of the second engine, this wheel then mounting the crossing, run- 
ning along it for about 20ft., and then dropping off outside the 
right rail, the corresponding left wheel dropping into the 4ft. way 
as soon as it was clear of the check rail of the crossing. . . . . 
Although it has no particular bearing upon this accident, it should 
be noted that, with the engine and all the vehicles in the train 
belo: ighland Railway Com fitted with the con- 
tinuous brake which they have tdopted, brake was not in 
working order, because of the interposition of carriages belonging 
to other a an a state of things which will constantly occur 
until it is e obligatory for all r trains to be fitted with 


a continuous brake in working order.” 





Iphuric acid, and the hydrogen evolved is measured. A solution 
of bromide or chloride of gold is then treated with zinc more than 
sufficient to precipitate the whole of the gold, the residual zinc 
being determined by the hydrogen evolved on treatment with 
sulphuric acid. The difference in volume of hydrogen obtained 
gives a direct means of calculating the atomic weight of gold. The 
author described various experimental precautions that had been 
taken in measuring the gas. 


THE atomic weight of zirconium has been recently 
determinec by Dr. G. H. Bailey. The previous determinations of 
the atomic weight of this element were made by Berzelius (89-25), 
Hermann (88°8), Marignac (90°54). The earlier results were doubt- 
less vitiated by the presence of iron and of the cerite earths, whilst 
Marignac’s determination is open to objection from the character of 
the salt—potassi i i fluoride—which he used. In the 
present determination zirconia was prepared from North Carolina 
aircons by three independent methods. It was dissolved in 
sulphuric acid, and the sulphate was crystallised out. This salt 
becomes normal and constant in weight by heating some hours at 
400 deg., the temperature at which it begins to decompose being 
470 deg. The relation of zirconium sulphate to zirconia gives a 
ratio from which the atomic weight is calculated, and, though the 
work is not complete enough to state the result with accuracy, the 
value obtained agrees more nearly with that of Marignac. The 
= proposes to mak¢ further determinations, using the tetra- 

romide, 


THERE is something very assuring about an absolute 
unit, such, for instance, as the metre or some of the other absolutes 
which somehow have a way of acquiring the appellation arbitrary in 
after years, ‘‘The Final Value of the B.A. Unit of Electrical 
Resistance as determined by the American Committee,” for 
inst , was the subject of a paper at the recent British Associa- 
tion meeting by Prof. H. A. Rowland. His determination in 1876 
gave 1 B.A. unit = ‘9878 ohm. For his present determination the 
—— was on a very large scale. He employed both the 

irchoff and the Lorenz method. By the former method he got a 
final value of ‘98646 + 40, by the latter a value of ‘9864+ 18; so 
that the latter method has a probable error of less than a half that 
of the former. His value for the resistance of 100 cubic centimetres 
of mercury came out ‘95349 B.A. units. Lord Rayleigh said that 
the results showed that the absolute determination of the B.A. 
unit by various experiments agreed much better than the com- 








MISCELLANEA. 


At the Charkoff Exhibition Messrs. Ransomes, Sims, 
and Jefferies have received the highest award, viz., gold medal. 


A Battery of six steam boilers in the Lawrence Iron- 
works at Ironton, Ohio, exploded on Monday, killing four men and 
injuring twenty others. 


Mr. J. H. Cunpaut, who was the electrical engineer 
for the whole of the electric lighting in the Colonial and Indian 
Exhibition, announces change of address to offices at 121, Cannon- 
street, London. 


THE formation of Condy’s White Lead Company is 
announced, with a capital of £200,000 in £5 shares, for acquiring 
the patents and carrying on the business of white lead manufac- 
turers under Condy’s patents, of which H. J. B. and H. B, Condy, 
the inventor of Condy’s fluid, are the vendors. The new process 
produces perfectly white lead in about seven days, instead of about 
four months. 


Tue Great Eastern steamer was offered for sale by 
auction in Live 1 last week by Messrs. Kellock and Co., The 
attendance was large, and the bidding brisk. ‘The first bid was 
£15,000, which speedily mennted by £1000 to £21,000, at which 
figure the vessel was knocked down to Mr. Craik, manager to the 
late owner, Mr. Worsley, of Manchester, who gave £26,000 for the 
vessel twelve months ago. The sale was by order of the mort- 
gagees. 

OrvERS have been issued from the War-oftice for the 
appointment of a Committee to report upon the present system of 
technical education amongst officers of the Army, and to make 
suggestions as to reforms in the present course of instruction, with 
a view to making the education of the young officer more practi- 
cally complete. The Committee, which is expected to meet 
—— is under the presidency of General H. A. Smyth, Royal 

illery. 


Tue District Miners’ Association have been considering 
the proposal of the recent national conference at Edinburgh—which 
was attended by English, Welsh, and Scotch delegates—that a 
scheme of restriction of output, based on an eight hours’ day and 
a five days’ week, together with a complete week’s holiday, be 
adopted with the object of improving prices and leading to an 
advance in wages. ‘I'he proposal has met with general approval, 
and will no doubt be acted upon if the miners of England and 
Wales are found prepared to join in the movement. 


TuHE jury engaged upon the inquiry into the cause of 
the deaths at Whiteley’s recent fire, returned a verdict, with 
several riders, one of which was--‘‘ That the serious danger which 
may result from unscientific construction, where ironwork is largely 
used, calls for immediate attention, with a view to such an amend- 
ment of the Building Act as will secure the requisite supervision.” 
It may be added to this that engineering skill, if used in conjunction 
with that of the architect, would avoid these dangers, and inquiry 
of the kind pro; would do good by directing this fireproof 
constructive work into proper hands, 


Tue syllabus of the Textile Society of. Yorkshire 
College for session 1887 includes papers as follows:—October 25th 
—‘‘ Colour and its Application to Textile Fabrics,” A. F. Barker ; 
‘*Carbonising,” A. Jessop. November 15th—‘‘The Commercial 
ios of Textile Designs,” J. W. Crawshaw. December 13th— 
Debate on ‘‘ Which is more Serviceable, Woollen or Worsted 
Cloth?” Woollen, C. H. Talbot; Worsted, A. E. Jones, January 
17th, 1888—President’s Address. Feb 7th—Short papers. 
February 28th—‘“ Mill Engines,” B. H. waite, F.C.8., &c. 
March 20th—‘‘ The Sateen Arrangement in Textile Fabrics,” G. 
Washington. 


AN interesting case of iron specimens has just been 
received at the Mason College, Birmingham. It was forwarded by 
Mr. Keep, superintendent of the Michigan Stove Company, 
Detroit, U.S.A., and is intended to illustrate the varieties of pig 
iron produced or used in the neighbourhood of Chicago, and some 
details of American foundry practice. The collection includes 
several examples of iron manufactured from the celebrated Lake 
Superior ore and charcoal, irons made with anthracite, and also 
metal made with bituminous ccal and coke. There are several 
examples of silicious irons or softeners, which have recently come 
into much more general use in the States. 


Tue Chinese emissaries who have been travelling about 
the country for several weeks past in search of information relative to 
blast furnaces have at last made up their minds to place a contract 
for one with the Tees-side Iron and Engine Works Company, 
Middlesbrough. This firm are to make the whole of the ironwork 
connected with the furnace plant, and also the blowing engines. 
Considering the large t of petition which has been brought 
to bear, it is scarcely likely that there will be much profit on the 
transaction. But there is some compensation in the thought that 
this sample order may possibly be the forerunner of a long series of 
other ones, placed perhaps in better times, and under circumstances 
more favourable to the producers. 


In the death of Mr. Wm. Pickard, miners’ agent, a well- 
known figure in the colliery field is removed. In South and West 
Yorkshire, and throughout the mining districts of England and Scot- 
land, Mr. Pickard was intimately acquainted with employed and 
employer. He was vice-president of the Miners’ National Associa- 
tion, and a member of the Central Board. Mr. Pickard, who must 
not be confounded with Mr. Benjamin Pickard, M.P. for the Nor- 
manton Division, represented the Wigan miners at the recent 
Edinburgh Conference, and took part in the discussions, Speaking 
on the question of limiting the output, he said his experience of 
the system of five days per week without any limitation of out- 
put was that it was a farce. They must address themselves to 
international questions of trade and commerce before they could 
have solidity of action. 





THE usual modesty characterises the following from a 
letter to the editor of the New York Times :—‘‘Of all the inventions 
of ancient or modern times, none have more importantly and 
h 





parison with the mercury standard, This was exactly the opposit 
of what he would have expected. There is something funny in this 
unexpected agreement in the determination of the absclute. 


Accorp1n¢ tothe Bureau of Statisticsin Berlin four-fifths 
of the engines now working in the world have been constructed 
during the last twenty-five years. France owns 49,590 stationary 
or locomotive boilers, 7000 locomotives, and 1850 boats’ boilers; 
Germany has 59,000 boilers, 10,000 locomotives, and 1700 ships’ 
boilers ; Austria, 12,000 boilers and 2800 locomotives. The force 
equivalent to the working steam engines represents—in the United 
States 7,500,000-horse aewee, in England 7,000,000-horse power, in 
Germany 4,500,000, in France 3,000,000, and in Austria 1,500,000, 
In these figures the motive power of the locomotives is not 
included, whose ber in all the world amounts to 105,000, repre- 
senting a total of 3,000,000-horse power. Adding this amount to 
the other powers we obtain the total of 46,000,200-horse power. A 
steam horse-power is about equal in some work to three actual 
horses’ power, if we tale into account the continuous working of an 
engine and the short turn work of a horse; and a living horse is 
equal to seven men. ‘The steam engines of the world represent 
therefore appromimately the work of 1,000,000,000 men, or more 
than double the ares Re ulation of the earth, whose total 

J 





population amounts to 923,000 inhabitants. Steam has 
accordingly trebled man’s working power, enabling him to econo- 
mise his physical strength while attending to his intellectual 
development. 





ficently influenced the affairs of mankind than the double-acting 
high-pressure steam engine, the locomotive, the steam railway 
system, and the steamboat, all of which inventions are of American 
origin.” There is great satisfaction in knowing where things come 
from, and so this modest American adds:—“ The first three are 
directly and the last indirectly associated with a patent that was 
granted by the State of Maryland in 1787 (to Oliver Evans), being 
the very year of the framing of the Constitution of the United 
States. In view of the momentous nature of the services which 
these four inventions have rendered to the material and national 
interests of the people of the United States, it is to be hoped that 
neither they nor their origin will be forgotten in the coming cele- 
bration of the centennial of the framing of the Constitution. The 
high-pressure steam engine in its stationary form is almost ubi- 
quitous in America. In all great iron and steel works, in all 
factories, in all plants for lighting cities by electricity—in brief, 
wherever in the United States great power in compact form is 
wanted—there will be found the high-pressure steam engine 
furnishing all the power that is required, and more, too, if more is 
demanded. But go beyond America. Go to Great Britain, and the 
American steam engine—although it is not termed American in 
Great Britain—will be found fast superseding the English engine, 
or, in other words, James Watt's condensing engine.” A few weeks 
ago an American paper clai the invention of the circular saw 
for an American, and a ent thought it n to 
say in our columns that the common hand saw [was not invented 
in America. 
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ENGINE TURNTABLES.—INDIAN STATE RAILWAYS. 


For description see page 347.) 
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THE EDINBURGH NORTHERN CABLE TRAMWAY. 


MR. W. N. COLAM, ASSOC. M. INST. C.E., ENGINEER. 
(For description see page 347.) 


—— en Geen 
+ 


||. 




















: e.. 


a gong, FISH PLATES 68Les-— 
PER PAIR 


I 
\ 


ce eee 


— \ WHOOHHHUL:. a 











Gea 


















LONGITUDINAL SECTION 








Z : Z 
o£ Z $ Z 
A g 


g 2 , - Z © 
C——-” & ~~ SCO 


Win} 


___ a 





COMMENCEMENT 
OF BEND 





Af, REA 

















LONCITUDINAL 
SECTIGN ON A.A 








cross 
SECTION ON BB 











SER 
a 


Wp. 


——-10.¢ DIA-- —— —- — 
—--9F.DIA> 


vw, 
3 
s 














352 THE ENGINEER 


Oct. 28, 1887, 








| 

| largest rudder fitted toa warship. The efficiency of it was 
| shown in the turning trials, by its being able to bring the 
| vessel round, when going at about nineteen knots, in half a 


was visible. Subsequently powder was similarly exploded, when 
flame and much smoke were seen. 
Roburite was now exploded in a boiler tube 16ft. by 2ft. Sin, 


THE SPANISH CRUISER REINA REGENTE. 








WE gave recently a short account of two of the trials 
of this vessel, and we are, by the courtesy of the builders 
— Messrs. Thomson, of Clydebank — enabled to lay 
further particulars before our readers this week. We 
give on page 354 engravings of the vessel, which will 
illustrate her salient points. The principal dimensions 
are as follows:—Length on water-line, 317ft.; breadth, 
50ft. 7in.; depth oan 32ft.6in.; normal displacement, 
4800tons; deep-load displacement,5600 tons. We have be- | 
fore informed our readers that this vessel was designed by 
Messrs. Thomson in competition with several other ship- 
building firms of this and other countries, in reply to an 
invitation of the Spanish Government for a cruiser of the 
first class. The design submitted by the builders of the 
Reina Regente was accepted, and the vessel was con- 
tracted to be built in June of last year. The principal 
conditions of the contract were as follows :—The ship to 
steam at a speed of 20} knots for four runs on the mile, 
and for two hours continuously afterwards. She was 
further to be capable of steaming for six hours continu- 
ously at a speed of 18} knots, without any artificial means 
of producing draught. She was also to be capable of 
steaming a distance of at least 5700 knots for 500 tons of 
coal, at some speed over 10 knots, to be chosen by the 
builders. Over the length of her machinery and maga- 
zine spaces she was to have a sloping deck extending to 
6ft. below the water-line at the side, and formed 
of plates 43in. thick. This deck was to extend to 
about Ift. above the water-line, and the flat part to 
be 3hin. thick. Beyond the machinery and magazine | 
spaces, the deck was to be gradually reduced to 3in. thick | 
at the ends. This deck is intended to protect the vitals 
of the ship, such as boilers, engines, 
steering gear, &c., from the effects of 





wder magazines, | 
ot and shell, but 


the floating and stability-maintaining power of the ship | 
was to be dependent upon a similar structure raised | 
above this protective deck to a height of about 5ft. above | 
This structure is covered by a water-tight 


the water. 


circle in one minute twenty-three seconds, and a complete 
circle in two minutes fifty-eight seconds, the diameter of 
the circle being 350 yards. This result, we believe, is 
unrivalled, and makes this vessel equal in turning capa- 
bilities to many recent warships not much more than half 
her length. 








ROBURITE EXPERIMENTS AT MONK BRETTON, 





Ir is hardly necessary to introduce the Roburite experiments, 


| which we have to report to the readers of THE ENGINEER, he any 





lengthened discussion on the cir tances c¢ ted with the 
use of explosives in mines. A very few words, however, to 
remind us of how the question stands may be useful. The 
“ getting” of coal—that is, the loosening or bringing down of it 
by means of explosives — has generally been accompanied 
hitherto by liability to danger from the presence of air filled 
with finely-divided coal dust or explosive gas in fiery mines, 
The actual products of explosion of most compounds are them- 
selves poisonous; but this objection really only applies, to any 
practical extent, where large charges are used. The handling of 
any explosive is beset with danger in careless hands, and the 
darkness, and possible presence of explosive gas in the surrounding 
atmosphere of a mine, bring about much worse conditions than 
generally exist above ground. Various inventions have latterly 
been brought forward to meet one or another of the evils above 
mentioned; among these may be mentioned the hydrogen 
cartridge of Dr. Kosman, the lime cartridge, the use of water- 
tamping and moss-tamping with explosives, the water cartridge 
used in connection with blasting-gelatine, and the so-called 
Roburite with which we now have to deal. 

Roburite will find blasting gelatine its most formidable 
rival. Two or three years ago dynamite was generally 


' employed for mining purposes ; now it appears that blasting 


gelatine has replaced it to the extent of perhaps 70 or 80 per 


| cent., and in the form of a water cartridge designed by Mr. 


Settle, gelatine offers peculiar advantages. In this the explosive 
charge is supported by tin collars which hold it in the axis of 
the water cartridge, so as to have a certain thickness of water 
round it in all directions. Fired in this way, blasting gelatine 





deck, known as the main deck of the ship, on which the 
cabins and living spacesare arranged. The space between 
the main and protective deck is divided, as may be seen 
by reference to the protective deck plan, into many 
strong, water-tight spaces, most of which are not more than 
about 500 cubic feet capacity. Thes next to the ship’s 
side are principally coal bunkers, and may, therefore, 
exclude largely any water that should enter. The first 
line of defence is formed inside these coal bunkers by a 
complete girdle of cofferdams, which can be worked from 
the main deck. These it is intended to fill with water 
and cellulose material, and as they are also minutely 
sub-divided, the effects of damage by shot and consequent 
flooding may be localised to a considerable extent. The 
ns of the ship are to consist of four 20-centimetre 
ontorio breech-loading guns on Vavasseur carriages, 
six 12-centimetre guns, eight 6-pounder rapid firing, and 
eight or ten small guns for ts and mitrailleuse 
a7 pu four of which are in the crow’s nests at the top 
of the two masts of the ship. We may remark in passing 
that the builders saw their way at an early period of the 
construction to suggest an addition to the weight of the 
large-sized guns, and there will actually be on the ship 
four 24-centimetre guns instead of four 20-centimetre. 
The vessel was to carry five torpedo tubes, two forward 
in the bow, one in each broadside, and one aft; all these 
tubes to be fixed. To fulfil the speed condition, four 
boilers were necessary and two sets of triple expansion 
engines, capable of developing in all 12,000-horse power. 

Now that the vessel has been completely tried, the 
promises by the builders may be compared with the 
results determined by the Commission of Spanish offi- 
cers appointed by the Government of Spain to say 
whether the vessel fulfilled in all respects the conditions 
laid down in the contract. The mean speed attained for 
the two hours’ run was 20°6 knots, as compared with 20°5 
guaranteed, but this speed was obtained with 11,500-horse 
power instead of the 12,000 which the machinery is 
capable of developing. The officers of the Spanish 
Commission were anxious not to have the vessel’s ma- 
chinery pressed beyond what was necessary to fulfil the 
speed conditions of the contract; but they saw enough to 
warrant them in expressing their belief that the vessel can 
easily do twenty-one knots when required, and she actually 
did this for some time during the trial. During the natural 
draught trial the vessel obtained 4 mean speed of 18°68 
knots, on an average of 94} revolutions—the forced 
draught having been done on an average of 1054 revolu- 
tions. The consumption trial, which lasted twelve hours, 
was made to determine the radius of action, when the 
ship showed that at aspeed of 11°6 knots she could steam 
a distance of 5900 knots. Further trials took place to 
test the evolutionary powers of the vessel, though these 
trials were not specified in the contract. 

The vessel, as may be seen from the engravings, 
is fitted with a rudder of a new type, known as 
Thomson and Biles’ rudder, with which it is claimed 
that all the advantage of a balanced rudder is ob- 
tained, while the ship loses the length due to the 
adoption of such a rudder. It is formed in the sha 
of the hull of the vessel, and as the partial balance of the 
lower foreside gradually reduces the strains, the rudder 





head may be made of very great service. As a matter of 
fact this rudder is 230ft. in area, and is probably the 


claims to be four times as strong as ordinary powder and to be 
perfectly safe as to ignition of surrounding gas, seeing that in 
itself the substance explodes with very little flame or spark, and 
that the surrounding envelope of water may be relied on to 
prevent the passage of any trace of it. The charge in a water 
cartridge has been thus frequently fired in a barrel containing a 
mixture of fine gunpowder without igniting the latter. 

Roburite claims to explode with hardly a trace of spark. 
There is sufficient to fire surrounding gas if a charge be exposed 
naked and exploded in it, but very slight tamping renders it 
safe under all circumstances. It claims to have two great advan- 
tages over gelatine—first, that the products of explosion are 
innocuous, so that there is no danger in entering a confined place 
wherever a large charge of Roburite has been fired, and second, 
that it is perfectly safe to handle, as it is impossible to explode it 
by flame or friction under ordinary circumstances. The claims 
on the ground of economy we hardly think can be satisfactorily 
dealt with in the present stage of its development, so that we 
might do injustice to either explosive by attempting to compare 
them. 

To return to the features above enumerated, it may seem that 

the advocates of blasting-gelatine would probably claim for it, 
when in a water cartridge, the absolute immunity from spark 
which, they would urge, can hardly be proved to be secured by 
the tamping in the Roburite charge. It is probable that means, 
if necessary, might be found for enclosing Roburite in a water 
cartridge ; but it is to be w against it, that its qualities are 
singularly susceptible to destruction by water, which, while it 
has been claimed as offering a ready means of getting rid of it 
in case of sudden necessity, no doubt on the whole is a weak 
point. On the other hand, the advocates of Roburite urge that 
with very slight tamping Roburite is absolutely free from spark, 
and that they are ready to test it to any extent; that the use of 
a water cartridge necessitates the drilling of a much larger hole 
than is otherwise n , and that under pressure or friction 
the cartridge might tear and the water might leak away, and 
with it the safety of the gelatine cartridge would, as it were, 
leak away also; that the pointed flanges of the tin collars are 
especially liable to fray or cut the cartridge, and should they be 
bent down and the gelatine charge touch the envelope, it has 
been proved that the security of the water cartridge ceases at 
that point. Further, the advocates of Roburite lay special stress 
on the innocuous character of the products of explosion, and the 
absolute safety attending the handling of this explosive. 
_ Experiments were conducted at Wharncliffe Silkstone Colliery 
last week, with Roburite, for Mr. Walker, the owner, who, how- 
ever, had practically satisfied himself that the material was what 
he needed previous to these trials. 

Mr. Pepper and the owners of the Monk Bretton undertook to 
give all necessary facilities for carrying out the programme of 
experiments now to be reported, which took place on Monday 
last, October 24th. Monk Bretton mine is throughout what is 
known as a “fiery” mine. The danger, however, is kept down 
by good ventilation. In the portion visited on Monday singularly 
good ventilation existed, as it appeared to us. It is, however, 
naturally an object to the owner of such a mine to obtain as safe 
and convenient an explosive as Roburite claims to be. So far, 
then, the element of separate interests existed in those engaged 
on the trials. The presence of Mr. Wardell, the Government 
Inspector of Mines in the counties of Yorkshire and Lincolnshire, 
was, however, a great gain, as he was naturally inclined to make 
any reasonable and fair objection that his experience suggested, 
and in saying this it should be pointed out that he is no relation 
or connection of Major-General Wardell, one of the directors of 
the Roburite Company. 

The first experiment was the simple explosion on the ground 
of a charge exposed to view. No flame or spark was visible, but 
as this experiment took place in full daylight we lay no great 
stress on it. The second trial was the explosion of a charge in 
a cask of coal dust ; the coal dust was blown about, but no e 


© 





A current of gas and air was blown into the tube, the exact 
quantity of gas was not measured owing to the failure of the 
instrument intended to be used, but a safety lamp was held in 
the current and made to exhibit the lengthening of flame and 
blue cap, which indicate that it is an explosive atmosphere. On 
its explosion the gas was not ignited, no flame being seen. To 
this result Mr, Wardell gave special attention; he saw that the 
indications of the presence of explosive gas shown by the safety 
lamp were satisfactory, but he was not satisfied that the gas 
might not have exploded without visible flame. On this account 
therefore the experiment was repeated, and powder was ex- 
ploded, when a great body of flame was seen to rush out. Also 
the Roburite charge was fired when no gas was admitted, on 
which occasion the effect was apparently the same as when the 
gas was admitted-—that is to say, the sacking hanging over the 
mouth of the tube was blown out, but no flame or spark was seen, 

The party now descended into the pit. Here, for the first 
experiment, a 2in, hole had been drilled 4ft. 6in, deep into coal 
where a face of seven yards long had been “ holed” under for a 
depth of 8ft., but the ends were left fast. On the charge being 
fired by electricity a portion of the front was brought down, and 
the mass of the face opened into horizontal fissures, which pre- 
pared it for “getting down” by meaus of comparatively few 
blows. A sixty-gramme charge was used—one of ninety grammes 
would perhaps have been better proportioned to the work, but 
the smaller charge did the work fairly well. The gentlemen 
witnessing this experiment separated into galleries, covered over 
their lamps, and watched the firing, in order if possible to detect 
any flash, None was seen. Mr. Wardell, however, previous to 
this trial had made the suggestion that there was no certainty 
that a small flame was not present at Wharncliffe silkstone pit, 
for observers posted round the corners fur safety could not look 
down the hole. Possibly at some future time a reflector may 
be put up opposite to the charge, which might be thus watched 
by those posted under cover. 

Arrangements were then made for the firing of a shot in a 
face in stone, the charge to blow out casily, so as to be specially 
liable to exhibit flame. 

These experiments must be said to be very satisfactory so far 
as they went. There was sume delay in carrying them out, and 
the series was not quite completed when many of those present 
had to leave and return to London, On the whole, we think 
that the prospects of Roburite are better than has been generally 
supposed. It undoubtedly offers very distinct advantages as 
compared with any explosive with which we are acquainted. It 
would be interesting to compare the behaviour of blasting gela- 
tine with it on some occasion. The more sensitive tests ought 
to be applied to detect the presence of flame or explosion. Both 
charges might be fired in gunpowder, and reflectors might be 
employed in front of charges fired in holes. 

Sooner or later something of this kind ought to be done, by a 
neutral authority. Perhaps Colonel Majendie may be induced 
to undertake something of this kind. The question of relative 
strength, and consequently the relative cost of different mining 
explosives, might with advantage be tried. The ninety-gramme 
and sixty-gramme charges above mentioned are equivalent to 
3°175 oz. and 2°116 oz. avoirdupois respectively. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Brazil—How to increase trade with.—The U.S. Consul-General 
at Rio de Janeiro reports: It must not be supposed that the 
American manufacturer has only to introduce his goods into 
this market to obtain for them a ready sale. They will meet 
with vigorous competition, to overcome which much canvassing 
will be necessary. It is also of the utmost importance to study 
the market and seduluusly endeavour to learn and supply the 
peculiar wants of the people. This of itself will not be suffi- 
cient. It is impossible for the foreign canvasser or merchant in 
the short period allotted to him to form a correct view of the 
situation, and experience has shown the correctness of this view. 
Resident merchants offer the best means to introduce and 
increase the use of goods. This method is no experiment, and 
has resulted favourably, for almost every city of Central and 
South America, and has been repeatedly tested by English, Ger- 
mans,and otherforeigners. Mere canvassersin soliciting are neatly 
a total failure in these countries for either gaining or holding 
trade. The exhibits shown by Brazil at the Philadelphia Cen- 
tennial Exhibition attracted much attention, and led to 
numerous attempts of American dealers and manufacturers to 
introduce their goods into this country. Many of those making 
the attempt, finding the views of resident merchants coloured 
by their desires and interests, tried to dispense with their 
assistance and advice, and in nearly every case paid dear for 
so doing. As they and their representatives were ignorant of 
the language of the couutry and unacquainted with the methods 
of doing business here and the wants of the market, they were, 
after much loss of money and time, vexation, and worry, 
compelled to withdraw from their attempts. To prevent a repeti- 
tion of such failures, I suggest the expediency of establishing 
here an information office, with branches in our cities interested 
in Brazilian trade. The business of the office would be to cir- 
culate and collect information, to receive, distribute, and exhibit 
samples, catalogues, &c., and execute orders too small for the at- 
tention of the commission merchants. The Americans settled in 
Brazil can be advantageously used in the introduction of Ame- 
rican goods, especially improved agricultural implements and 
machinery, which constitutes of one of Brazil’s greatest needs, 
and which more than anything, except immigration, will enable 
the country to overcome the financial difficulties now surround- 
ing it. The implements employed in agriculture here, except 
the machinery used on the plantations, are few and imperfect, 
but the planters are accustomed to them, and will not abandon 
them for others until their superiority shall have been practi- 
cally and thoroughly demonstrated, and the labourers instructed 
in their use. The trade in agricultural implements and ma- 
chinery is in the hands of persons who, knowing nothing of 
farming, have no idea of the practical value of the goods they 
sell. Many of the articles are unsuited to the country, and 
check instead of promoting this branch of trade, Besides 
establishing agencies and employing canvassers who thoroughly 
understand Portuguese, the goods they handle, and the wants 
of the country, there are other means for building up a trade 
with Brazil and creating a demand for merchandise, Judicious 
advertising, circulation of catalogues in Portuguese, exhibition 
and distribution of samples, are excellent ways of making goods 
known to the Brazilians. It might be worth the while of 
manufacturers and merchants to publish a periodical in Portu- 
guese expressly for this purpose. A weekly or monthly illus- 
trated paper, containing cuts and descriptions of. implements 
and machinery, with a complete news sum and a variety of 


“entertaining matter, would be well received by the Brazilians, 
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especially the rural population, and would prove a valuable 
advertising medium, There might also be published in English, 
for the benefit of manufacturers and merchants, a paper 
intended to disseminate information concerning Brazil. On the 
important question of building up trade with Brazil there still 
remains much to be said, and in my future reports I shall fre- 
quently return to the subject. 

Chili— Further report on British trade.—In our abstracts of 
consular and diplomatic reports, on page 170, vol. lxiii., is a report 
by the British vice-consul at Santiago on the means of develop- 
ing British trade. The gist of that report is that “ British 
trade in Chili has been declining for the last twelve years 
through the fault of the British manufacturers themselves, 
by their not taking the trouble to discern the means of com- 
peting with other countries in the importation and sale of 
articles which they could produce at the same price, if they 
would adopt the same system, and not remain under the belief 
that nobody else can produce goods similar to theirs at the same 
price. Mr. 8. Williamson, a member of Parliament and well- 
om business man, takes exception to this report in a letter 
to the Pall Mall Gazette, 24th March, 1887, as follows :—‘ 1 
have frequently heard unfavourable comments on the consular 
reports published by the Foreign-office with regard to British 
export trade. Knowing something of our trade with the 
republic of Chili, I turned with some interest to the report of 
Vice-Consul Thomas, which confirms the impression I had formed 
of the misleading and inaccurate character of many of these 
documents. Vice-Cousul Thomas resides at a distance from 
Valparaiso, the centre of business in Chili, where we have a 
Consul who comes daily in contact with British and other mer- 
chants, and who, had he been asked, would have transmitted a 
much more insiructive and useful report. In the very outset, 
Vice-Consul Thomas assumes that British trade with Chili 
has fallen off, an erroneous assumption. He then _pro- 
ceeds to deal with what he calls the root of the evil. 
British manufacturers, as a general rule, refuse and even 
fear to produce articles of ordinary use of inferior quality irre- 
spective of markets. I had thought that the very opposite was 
the allegation usually made in other Consular reports. The 
Vice-Consul does not glance at our exports in calicoes, cottons, 
and other leading staples of British trade, but instead fixes his 
eye on some cheap imports from the United States and low 
priced unserviceable window glass from Belgium, an article 
which the Belgians have always monopolised ; from these and a 
few other subsidiary items which have only a limited consump- 
tion he generalises, and would have the English people believe 
that their manufacturers are fools and letting our trade go to 
the dogs. There are directions in which we have lost ground. 
But these commodities are supplied by British enterprise, though 
they are not the production of English labour. There are, we 
know, a number of articles in which other countries beat us. 
Why should Vice-Consul Thomas generalise from these excep- 
tional cases and give an utter misleading account of British 
trade with Chili? Unless the Foreign-office takes more pains to 
get their Consular reports revised by competent persons, their 
publication will do more harm than good. Vice-Consul Thomas’ 
report is quite a study, and shows much ignorance of facts. He 
begins at 1875 as the date from which he traces the decadence 
of English trade with Chili and the supplanting thereof by 
Belgium, Germany, and United States, I have taken the official 
Chilian reports of 1876 and 1885, and find that the percentage of 
Chilian imports from the following countries was :— 





1876 1885, 
Per cent. Per cent. 
BugfemG ww cs ce ete ee +. 384 
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Germany has increased, but generally at the expense of France, 
and this increase is principally in sugar, although this increase 
in sugar is largely at the expense of the United States.” As 
specimens of Vice-Consul Thomas’ inaccuracy, tables are given 
showing the British and foreign imports into Chili in 1876 and 
1885 in, among other articles, agricultural implements, carpen- 
ters’ tools, carriages, hardware, iron nails, machinery, ploughs, 
threshing machines, wire nails, &c., which should be compared 
with those in the reply further on. The Foreign-office sent 
Mr. Williamson's letter to the British Minister at Santiago 
requesting him to direct Mr. Thomas’ attention to the alleged 
incorrections of his statements and call upon him for an explana- 
tion, He has given this, and the British Minister in forwarding 
it says: Mr, Thomas’ diagrams and tables of statistics compiled 
from a number of official reports of the Chilian Financial 
Ministry give an account of the fluctuations of the Chilian 
import trade for over ten years past, and of the share of each 
competing nation in that trade as a whole, as well as separately, 
in several of its branches for the same period, “I think they will 
suffice to clear him from the accusations of ignorance and 
inaccuracy.” Mr. Thomas’ paper was merely a Vice-Consul’s 
report of those particular aspects of the trade which came under 
notice in his place of residence. It contained no figures, and its 
statements are not false. The statistics brought forward to 
refute calculations which he did not offer are themselves not 
exact. The charges of inaccuracy and ignorance are out of place 
and unfair. The result of the attack on Mr. Thomas, a Vice- 
Consul who depends upon his business and not his office for a 
living, may do him serious injury. All the British Consular 
officers on the coast, except two, are in the same position, and in 
consequence of the above charges, are not likely to send 
despatches home for publication. It is difficult to find a reason 
for such strictures as the preceding. No criticism, however 
eccentric, can do serious harm to British trade, whereas flattery, 
or the suppression of truth about it, or reports written to order 
in fear of the displeasure of great traders, are things neither wise 
to encourage or recommend. Mr. Vice-Consul Thomas reports : 
I submit a full record of British trade with Chili, as compared 
with other European nations and the United States, embracing 
the partial and total importations from each from 1874 to 1885, 
inclusive, with illustrations, which show clearly their relative 
positions during the twelve years referred to in my previous 
report. In that report I gave no figures, because I had not 
before me the commercial s.atistics of the Republic, and the 
examination of some of them gave such unsatisfactory results 
that I limited my remarks to the facts and to the only practical 
suggestions which [ still believe to be applicable to the case. 
The figures in the Pall Mall Gazette and the statements of Mr. 
Williamson are almost entirely erroneous and misleading, as 
an examination of the annexed statistics shows. I did not 
assume that British trade had fallen off with Chili. I said, “ If 
British trade with Chili has declined during the last twelve 
years, perhaps it is to be attributed to British manufacturers 
themselves.” I was, and am still, under the impression that our 
manufacturers have asked the Government to investigate the 
causes of any loss our trade abroad had suffered through its 
Consular officers, and request them to offer any practical sug- 
Bestions to remedy the evil. If there is no such loss, as Mr. 
Williamson infers, why do our manufacturers complain and 





ask the Government to come to their aid? The loss is a very 
positive one as regards Chili. My statement that our manu- 
facturers fear and refuse to make inferior goods of daily con- 
sumption abroad, irrespective of markets, is true as far as Chili 
is concerned. Chili is a poor country, and consumes cheap and 
inferior articles. The Germans have taken advantage of this, 
and have undersold and beaten us out of the market in a large 
number of articles of constant consumption. They make good, 
medium, and: inferior articles, and measure the market with 
such accuracy that they are all promptly sold, as the annexed 
diagrams show, demonstrating a persevering, steady, upward 
tendency all through. In my previous report I mentioned 
only those articles in which we were losing ground, and some of 
them especially to explain the principle that the Chilians will 
buy what is cheapest, irrespective of quality. Any article, a 
German sewing machine or shawl, would have served equally 
well for an example, I did not generalise from subsidiary items, 
and my statement as to our being beaten in certain goods is, 
unfortunately, true, as the annexed statistics prove. Our manu- 
facturers have been careless as tu these articles, and allowed the 
Germans to beat them in their introduction into Chili. Mr. 
Williamson’s remarks immediately following those above referred 
to surprised me, The articles he mentions are natural products, 
not manufactures, and only one, coal, is English, He might as 
well have added tea to his list as a British manufacture, which 
figures for an average of £64,000 per annum among our imports 
into Chili since 1875. I have deducted this, together with coal, 
rice, and sugar, so as to show clearly how British manufacturers 
stand, as compared with those of other countries, and I regret 
that the result is a very unsatisfactory one. The criticism 
of my ignorance and statements of facts and figures commences 
with an error and evident selection of one of our worst years 
of percentages of trade with Chili on which to vase a fictitious 
increase. In my previous report I began with the Chilian 
International Exhibition of 1875, when our proportion of the 
total imports was 41 per cent., and not from 1876, when it fell 
to 35°7 per cent., because I saw that there had been a decrease 
for some years of about that proportion. The loss induced me 
to examine the statistics for 1874, when I found matters worse. 
In that year our proportion of the total imports was 44°92 per 
cent., which, compared with 38°65 per cent. in 1885, gives a loss 
of 6°27 per cent., and an average loss of 6°53 from the beginning 
of 1875 to the end of 1885, against the inaccurate gain of 2°90 
per cent. in Mr. Williamson’s calculations. The proportion of 
France for 1874 was 18°54 per cent., and for 1885 16°10 per cent., 
giving an apparent loss of 2°44 per cent., and an average loss of 
1°36, against 5°25 per cent. in that calculation. Germany’s pro- 
portion in 1874 was 9°68 per cent., and for 1885 17°74 per cent., 
which gives an increase of 8°06 per cent. The proportion of the 
United States was in 1874 5°65 per cent., and for 1885 6°80 per 
cent., an increase of 1°15 per cent. The proportion of the per- 
centages of imports from 1875—the date of the Exhibition—to 
the end of 1£85 shows the following results:— 


1875 and 1885. Average. 
England 8°75 decrease 7°88 decrease 
France. . oo aa 505increase .. . 0°72 increase 
GOPUROMy 2c 1s ce on eee ” os ee, Se a 
United States .. .. .. 48°90 4, oy ee 


With regard to the imports from Germany, comprising 
Austrian, Belgian, and sometimes Swiss manufactures, I have 
extracted all my figures from the statistics of the Chilian 
custom-houses, which are very well kept, and which I consider 
thoroughly reliable. As to any inaccuracy in, among ‘other 
articles, hardware, iron and wire nails, I gave no figures, nor 
did I mention some of the articles, but I now submit the figures, 
which speak for themselves. Another error in Mr. Williamson’s 
statement is that through low freights from Hamburg and the suc- 
cessful imitation of our goods by the Germans, the earthenware 
business has probably passed from our control. We are still a 
long way above Germany in Chili, though her progress has been 
steady. Our earthenware manufacturers should not be dis- 
heartened by the statement, nor allow themselves to be beaten 
out of the market by freights and imitations. In his figures 
Mr. Williamson makes many mistakes; if they are compared with 
those given in the report our manufacturers will see clearly 
which of the statements are the misleading ones. Germany is 
stated by Mr. Williamson to have gained ground in certain 
branches of hardware and machinery. The statistics given in 
this report show that Germany has and is gaining in numerous 
other articles, in some of them enormously ; and while this has 
been taking place England has been losing, in most of them 
greatly, in all comparatively. France holds her own generally ; 
the United States competes favourably in certain classes of 
machinery, and their imports show a steady upward tendency 
asa whole. The rapid decline of the value of Chilian currency 
may have been the cause, to some extent, of the decline of 
British trade, but it has not affected the Germans, who have 
opened a market for themselves, and have obtained a 
strong hold upon this, not principally at the cost of 
France, but of Great Britain. If England counts upon 
coals, cotton, iron in the rough, quicksilver, rice, sacks, 
sugar, tea, &c., and which form the largest amounts 
of her imports into Chili, to maintain her supremacy in the 
market, and is not careful with regard to her manufactures, we 
may be sure that the importation of the former articles will 
gradually decline, and that a great many dours will be opened 
to Germany and other nations to come in with their manufac- 
tures to our disadvantage. I beg to call the most serious atten- 
tion to the diagrams—thirty-seven—which I have made; they 
speak for themselves, and are the simplest means of making the 
comparison between the various competing nations visible. 
These diagrams show the fluctuations in the trade of each 
nation in each article mentioned, from 1875 to 1885 in- 
clusive. The diagram shows the fluctuations in pure manu- 
factures during these years, and that on Plate 11 shows the 
fluctuations in the total imports into Chili from each ‘nation 
between the same years. Figures are difficult to remember, but 
the diagrams make them clear without the trouble of studying 
them, and show the downward tendency which British manu- 
factures have taken since the Chilian International Exhibition 
of 1875, and the struggle that has been made to supplant us. 
The following tables show the amounts and proportion of British 
and other imports in certain articles into Chili in 1875 and 
1885 :-— 

Agricultural Implements. 
1875 1885 
£ £ 
Bestené.... oc>-04 Beeten eee ee 
Germany... .. .. 6 . « C66 .. 
United States .. 688 .. .. 8136 
Carpenters’ Tools. 


Decreased 15 per cent. 
Increased 583 s 
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England... .. .. 4640 .. .. 7200 .. .. Increased 55} per cent. 
a Cat a ” 1275 ae 
United States «- 1520 .. .. 2816 ” 85 ” 
Carriages. 

England... .. .. 1600 .. .. 486 Decreased 74 per cent. 
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Hardware, de. 
England.. .. .. 39,200 .. .. 65,920 .. .. Increased 69 per cent. 
DEUNOO sc 2. ‘co BEM ve ce Se se we e* iS an 
Germany .. .. 456 ere er ” 500 ” 
United States .. 5600 .. .. 27,520 .. .. so. SN 00 


Tron Nails, 


England... .. .. 14,120 -- 17,600 .. Increased 20} per cent. 

Germany .. .. ht ee 400*.. .. Decreased 5 ws 

United States .. 8480 .. .. 13,280 .. Increased 5 2 
Machinery. 

England., .. .. 14,080 e- 28,800¢ .. Increased 1043 per cent. 

France .. .. .. 3840 - 1600 Decreased 58 


Germany .. .. 640 ns ~ 4272 e Increased 507} a 
United States .. 3840 5 





5 Oe SC. oe a ae 
Ploughs, 
England... .. .. 28 .. .. M72 .. Increased 1185 per cent. 
United States .. 2400 .. .. 3243 .. .. os ieee 
Thrashing Machines. 
England.. .. .. 6608 .. .. 3136 Decreased 52} per cent. 
United States .. 4240 .. .. 4816 Increased 134 ‘i 
Wire Nails. 
England.. .. .. 1120 .. .. 960 .. .. Decreased 14} percent. 
/ ae: a ea Increased 416 pe 
Germany... «. .. 480 .; .. 4890 .. «. 9 800 29 
Total of Manufactures. 
England... .. 2,280,960 2,081,440 Decreased 8} per cent, 
France .. .. 875,280 .. 909,320 Increased 14 * 
Germany.. .. 551,520 .. 1,024,000 .. .. a 854 pat 
United States 290,640 .. 426,500 1... ne Es 
Total Imports. 
England .. .. 2,5 2,000 .. 2,480,000 Decreased 1} per cent. 
_ rere > 000 1,036,800 . 17 


” ‘ ” 
Increased bs pa 


248, «. 1,036, 
Germany... .. 665,600 .. 1,138,560 
United States 344,000 .. 453,600 
* In 1884, £1392. + In 1884, £2080. 

The following figures, taken from “The Statesman’s Year Book 
for 1887,” show British imports into Chili to have diminished 
to a much greater extent than given in this report :—“ Imports 
of British home produce into Chili, 1881, £2,521,287; 1885, 
£1,404,866. Decrease, £1,116,421, or 444 per cent.” The 
“Year Book” states that Chilian returns do not agree with 
British returns. 

Siam. —New railways.—The United States Minister at Bangkok 
reports :—Early in May the king granted to Captain Loftus, his 
hydrographer, and Captain A. Richelieu, concessions to build 
five railways in various parts of Siam, and the sole right to lay 
and work for fifty years a tramway in and about the city of 
Bangkok, which will necessitate the laying of at least twenty wiles 
of rails, The tramway in the city will be of great benefit, and is 
a most valuable concession. The railway from here to Paknam, 
four miles from the mouth of the river Menam, will be about 
twenty miles in length. The interior of Siam once being opened 
up by railways, will develope a great deal of latent wealth, and 
bring into cultivation large quantities of land now lying idle. 
Captain Loftus and Prince Devawongese have left for England 
to endeavour to form a company and obtain capital for the con- 
struction of the railway between Bangkok and Paknam. The 
British Consul at Bangkok, in a more recent report, says :—A con- 
cession has been granted tu a company to make and runa tramway 
in and about Bangkok, and the prospectus has been issued here, 
giving the required capital at £61,000. This amount has not yet 
been subscribed, and the original idea of employing steam loco- 
motives may have to be abandoned for the present, and the work 
started on a smaller scale than was originally intended,and in the 
first instance horse-power used instead of steam, After rice, the 
principal export from here is teak, the trade in which is almost 
solely in the hands of British merchants, who are now beginning 
to invest capital in forest operations. In future this practice 
will probably be more and more resorted to, to the benefit of the 
country, and ultimately of ourselves, though their want of ex- 
perience of this branch of industry may at first cause some dis- 
appointment. British shipping increased from 65 per cent. in 
1885 to 70 per cent. in 1886 ; German from 17 to 20 per cent., 
while Siamese fell from 10 to 5 per cent. 








TENDERS. 
CORPORATION OF LEICESTER. 

List of tenders for boarded fence, together with entrance gates, 
&c., to be erected round the Groby-road Sanitary Depdt, for the 
Corporation of Leicester; Mr. J. Gordon, M. Inst. C.E., borough 
surveyor :— 


4 -@=34, 
Aiived Weems, Tgteonter.. 2. oc os ce os te oe BOS 
ee I as, cc ce xn 0s: ce 40 40 ee OO 
a Eee ee eee eee Oe 
Gimson and Sons, Leicester (accepted) .. .. .. .. 140 8 6 





List of tenders for sanitary shed, with retaining walls in connec- 
tion therewith, to be erected by the Corporation of Leicester in 
the borough of Leicester, on land belonging to the Great Northern 
Railway Company; Mr. J. Gordon, M. Inst. C.E., borough sur- 
veyor :— 





£ ad 
James Evans, Leicester .. .. .. oc «. o of 2885 6 & 
Be, We, RUN a0. co ce ce an ce se 00 ee 
Clarke and Garrett, Leicester .. . 2012 @ 6 
8. and E. Bentley, Leicester 2000 0 0 
John Marston, Leicester .. .. 1998 0 0 
T. and H. Herbert, Leicester .. 1994 12 10 
John Bentley, Leicester .. .. .. 1962 0 0 
J. A. Sharpe and fous, Le cester 15 0 0 
Tyers and Yates, Leicester... .. 1901 16 0 
ae a GUGNORD, RGECOOURE.. 2.) 2c 2c cc co ao OP @ © 
Duxbury and Son, Leicester (accepted)... .. 2. .. 187710 7 





List of tenders for the erecticn of additional w.c.’s at the Market 
House, Leicester; Mr. J. Gcrccn, M. Inst. C.E., borough sur- 
veyor :— ‘ 


Za a, 
J. O. Jewsbury, Leicester .. 13919 0 
Getliffe, Leicester .. .. .. 110 0 0 
Sharpe and Sons, Leicester .. 109 15 0 
S, Wieme Geteenter.. .. .. 10910 90 
J. Chester, Leicester (acce pted).. 3 0 0 





CANTERBURY. 


List of tenders for iron roof, greengrocery market, Canterbury ; 
Mr. F. Baker, C.E., surveyor:— 


£aé@ 
Hodson oe ae ae oe ae ee ae ae ee ee 
Weetemare(@mccepted) «4. ce cs te ce ee te ce MS OS 
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ere a tae 328 0 OF 
Goddard and Massey « ce eo 3830 0 OF 
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TO CORRESPONDENTS, 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications, 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communiations which do not comply 
with these instructions, 

H. J. H.— We have repeatedly dealt with the subject of heating feed-water, 
The saving to be effected in the case you state would be practically about 
8 per cent. 

O. B, (Glasgow).— We cannot jind anything in your letter which is not as 
well put by another ‘Sg pote! writing on the same subject, which letter 
hd — last week, e cannot spare much space for a discussion of 
the ki 

G. W.—Tolhausen’s Technological Dictionary, either the (1) German- 
French-English or (2) English-French-German, you want to convert 
English into German, No, 2 is necessary; if German into English, No. 1 is 
most useful. For a small size this is the best. 





GUIDE FOR FORGING IRON AND STEEL. 
(To the Editor of The Engineer.) 

Sir,—Will you please let me ask if there is any book as a guide to 
forgemen on and small fo: in steel and iron? I think there 
was one called “‘ Hogg’s Guide to the Iron Trade," or a similar title. Is 
there any improvement on that? J. A. 

October 24th. 





CHAIN MAKING AND TESTING MACHINERY. 
(To the Editor of The Engineer.) 

Sirn,—We shall be glad if any of your numerous readers could inform 
us where we can obtain plant requisite for making chains, either by 
the lately noticed in Tae Enorveer, or by any other not requiring 
wel by hand, We also require a testing machine for chains. 

Nijni-Novgorod, Russia, October 16th. F, 8. anp Co, 





CREAM SEPARATOR TRIALS. 
(To the Editor of The Engineer.) 

Sir,—In your issue of the 21st inst., in the report of the Dairy Show at 
the Agricultural og ee note you state the Victoria se tor exhibited 
by us obtained the third prize, bronze medal. This is an error. The 

rize awarded to us was the second prize, the — — being withheld. 


till the closing moments of the show—after ha 

shows that the separators exhibitors were so near an equality of merit 

that it was a difficult matter to decide. FREETH AND Pocock. 
Wandsworth-road, Vauxhall, October 26th. 





SUBSCRIPTIONS. 

Tar Enaieer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
trom the office on the following terms (paid in advance):— 

Half-yearly (including double numbers)... .. .. £0148. 6d, 

Yearly (including two double numbers) .. -. £1 98, Od. 

If credit occur, an extra charge of two shillings and sixpence annum will 
be made, Tae ENGINEER is ieee pay head a chad. 

A complete set of Tuk ENGINEER can be had on application. 

m Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given aoe iy Subscribers paying in advance 
at the pul rates will receive THE pamNERR welkly ond pestfoet 

scriptions sent by Post-office order must be nied by letter of 
gavice to the Publisher. Thick Paper Copves may be ¥ preferred, at 


rates, 
by Post-ofice order, — Australia, jum, British 


itius, New ik, Newfoundland, New 


Zealand, Switzerland, Tas- 
mania, Turkey, United Sta West Coast of ica, West Indies, 
Cyprus, £1 16s. China, Japan, £2 0s, 6d. 
Greece J Ry OM ey 
orway, 
Chili, £1 16s. Borneo, Ceylon, Java, and 
’ Sandwich Isles, £2 5s, 
“aa ADVERTISEMENTS. 

«" The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven 

measures an inch or more the charge is ten aes a All 
= advertisements from the country must be accompanied by a Post-office 
in payment, Alternate advertisements will be inserted with all 
regularity, but regularity cannot be guaranteed in any such case. 
All except weekly advertisements are taken subject to this condition. 
nts cannot be inserted unless Delivered before Six 
o'clock on Thursday Evening in each week. 

Letters relating to Advertisements and the Publishing Department of the 
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MEETINGS NEXT WEEE. 

CHEMICAL eet November 8rd, at 8 p.m. Pai to be 
read :—‘‘ Note on the Atomic it of Gold,” by Professor 
A. P. Laurie; “ The Interaction of Zinc and igs yg Acid,” by M. M. 
Pattison Muir and R. H. Adie; “A Note on ety =. by W. A. 
Shenstone; ‘‘ Note on Guthrie’s Compound of Amyl ith Nitric Per- 
oxide,” by Dr. A. K. Miller; ‘‘ The Dehydration of Metallic Hydroxides 
by Heat, with s Reference to the reese of the Oxides and 
to the Periodic Law,” by Dr. Carnelley and Dr. J. Walker. 

GEOLOGISTS’ ASSOCIATION.— , November 4th, at 8 p.m., at Uni- 
versity College, Gower-street: Address by Mr. F. W. Rudler, F.G.8., on 
“ Fifty Years in British Geology.” 

LIVERPOOL ENGINEERING Socrety.— twelth meeting of the Society 
will be held at the Royal Institution, Colquitt-street, on Wednesday, 
November 2nd. Pa to be read:—*' Automatic Weighing Machines,” 
by Mr. Hy. Pooley, jun. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SURVEYORS,— 
The Home Counties District M will be held at Luton, Bedfordshire, 
to-morrow mae! 4 By a. of the Mayor, the meeting will 

held in the Council Chamber. 12.45.—District business. 1.10.—Paper 

on “ Luton tn Past and Present,” by Mr. W. H. Leete, ugh 

Sinn 2.00-Wiis sontar Guiiaetiy's pumping: intine Cosastepeend, by 

.80.— water company’s pum} station, . 

ission of Mr. W. R. Phillips . 8.0.—Visit Messrs, Carru- 

ers Brothers’ straw and felt hat and bonnet manufactory. 3.30.—Visit 

Messrs. T. Lye and Son's straw plait dye works. 4.0.—Cold luncheon at 

_ Town Hall, at which the Mayor be pleased to meet the Associa- 
on, 








DEATHS. 
On the 23rd October, at 12, North-street, Westminster, Gzorce WELLs, 
C.E., aged fifty-seven, 
On the 28th rE at Bathurst, Gambia River, Ropert BaLcoms, 
chief engineer H.M.S. Rifleman, of coast fever. 
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STEAM TRAMWAY LOCOMOTIVES, 


SEVERAL years ago, shortly after tramways began to be 
tolerated in London, ves on were made for working 
them by steam power; and more than one steam car was 
made and tried, and failed. It was argued that two 
horses, weighing about a ton and a- at the most, 
could work a tram-car; and it was urged that a steam 
engine weighing a ton and a-half would give out twice as 
much power as the horses, and ought therefore to be 
more than competent to take their place. At the time 
we wrote pointing out that this wasa false syllogism, and 
that no success would or could be obtained with engines 
weighing lessthansix orseven tons, which the London tram- 
ways could not carry. What we wrote was not liked, and 
we were told that we wanted to retard progress and adhere 
to old-fashioned ways. Time tries many things, the tram- 
— question among others; and it was proved that the 
only weak —_— in what we said was that we did not go far 
enough. e successful steam tram engine of the present 
day weighs, not two tons, but from eleven totwelvetons,and 
engines weighing seven or eight tons are only used under 
compulsory, exceptional, and very favourable conditions of 
gradients and climate. The comparison drawn between 
the horses and the engine is wrong, because the horses are 
capable of varying the power they put forth in a way 
quite beyond the scope of steam engines. At the ordinary 
tram-car pace the pull of a pair of horses may be taken as 
about 2501b.; but in starting a car, or taking one upa 
short steep incline, a pair of average horses can pull over 
12001b., or say, exceed their normal effort fivefold. 
Furthermore, a pull of 1200 lb. is needed the car with its 
load weighing say 4 tons. Ona tramway the coefficient of 
adhesion is always low, much lower than it is on railways. 
It would not be safe to call it without sand more than one- 
eighth. To get adhesion compatible with a tractive etfort 
of 12001b. we must have an engine weighing 1200lb. x 8 
= 9600lb., or say, 4¢ tons. But the 1200lb. is needed 
for the tramcar alone; we have now to provide at least 
another 12001b. for the engine, and our sum becomes 
2400 x 8 = 19,200]b. As weight augments certain com- 
pensating factors come into play. The coefficient of 
adhesion, for example, rises; but it is safe to say that 
experience shows that an engine to be successful in all 
weathers in England must weigh about three times as 
much as the total load which it has to haul behind it. 
Of course there are places where engines weighing less 
will do, but they are not numerous. 

In another page will be found an engraving of 
a new type of tram engine recently placed by Messrs. 
Burrell and Sons, of Thetford, on the Birmingham central 
tramwa 2 tyne The company has about fifteen miles 
open, which are worked by seventy-one engines. A loco- 
motive per mile suffices for all but a few exceptional rail- 
ways; but the tramway needs about 4°5 engines per mile. 
We need scarcely say that the engines in use are by several 
makers, and that they are of various designs, and con- 
structed under various patents. The lighter engines, 
weighing under 10 tons, are not economical or satisfactory; 
dnlunnior engines giving better results, both as regards 
consumption of fuel and repair. In Birmingham the 
rules are very strict, and the engines must not emit a 
breath of steam or a puff of smoke. The fuel used is gas 
coke; the engines are fired once every six miles, and the 
fires practically take care of themselves. In order to get 
rid of the steam it is taken into tubular condensers on the 
tops of the engines; these condensers weigh about 1} tons. 
The air condenser alone, however, will not suffice to get 
rid of all the steam, and it has to be “ finished off” witha 
spray of cold water, carried for the purpose by the engine. 
In most cases the engines are compound. Unless they are 
it is found to be practically impossible to prevent the 
escape of some steam. 


We shall, perhaps, at another time deal at greater 
length with the details of construction of tramway loco- 
motives, but at present we can do no more than broadly 
indicate some of the peculiarities connected with this type 
of machinery. The gauge being usually narrow—3ft. 6in. 
—there is considerable crowding of teagan by 
the extreme shortness of the wheel t. 6in. to 5ft. 
Wear and tear of tires take place to an extraordinary 
extent; very few tires last two years. In Birmingham, 
tires are now being tried no less than 3$in. thick in the 
tread, so that they may stand turning up two or three 





times. The peculiar action set up in going round curves 
wears out axles and axle-boxes endwise, in a way 
unknown on railways. Crank shafts have their outer 
webs worn down in a few months half an inch by 
rubbing against the axle brasses. The mud and dust in 
the bearings difficulty has to a great extent been got over, 
but it still operates in some degree. The necessity for 
ay an air pump, or more accurately, a drain pump, 
or the condenser; a jet condenser, and two sets of tanks, 
to say nothing of a speed indicator, a governor, and 
powerful steam brakes—all to be carried in a very small 
space—greatly cramps the machinery, and serious trouble 
can only be avoided by a very skilfal designer. On the 
Birmingham central lines, there is now an engine 
which reminds us strongly of a story told concerning a 
locomotive for a narrow-gauge railway, designed and 
built by a man long since dead. This engine was deli- 
vered, and a month subsequently the firm received a letter 
from the foreman of the running shed to the effect that he 
“ wanted to know how he was to take down the big ends.” 
There were only two methods open to him, so far as he 
could see; one was to turn the engine upside down, for 
which work he had no suitable crane; and the other was 
to take the boiler off the frame, “which would cause much 
delay.” The tram locomotive to which we refer is not 

uite so bad as this. If, however, the pistons have to be 

rawn, they can be got out of the cylinders either at the 
back or the front—at the back by taking down the whole 
of the valve motion, guide bars, &c.; if at the front, by 
taking down a tank, an air pump, and breaking half a 
dozen joints or so. It is three clear days’ work for a 
clever mechanic to get at the slide valves and rejoint the 
covers. Of course, it will be understood that this is an 
old-fashioned engine, but it serves to illustrate the skill— 
we had almost said genius—required to produce an engine 
quite accessible in all its parts. 

From the facts which we give in another place it will, 
we think, be seen that Messrs. Burrell, in breaking new 
ground and going outside beaten paths, have made a dis- 
tinct and valuabie step in advance of existing practice. 
The saving effected in water appears to us to be hardly 
less valuable than the saving in coal. 


FIRES IN THEATRES. 


Ir has been said that the natural end of a theatre is its 
destruction by fire, and that the life of one rarely, if 
ever, exceeds ninety years; indeed, it would be correct 
to say this age is seldom attained. From the condi- 
tions of their existence, “theatres are built to burn.” 
This opinion is held by very many persons in the sense 
that they must always remain structures in which com- , 
bustion will be more rapid and destructive than in almost 
any other building. Toa certain extent this may be true, 
but it does not follow that nothing more can be done than 
is in use now to render them lessinflammable. Speaking 
generally, a theatre is nothing but a brick box or casing, 
partly filled with extremely combustible matter, much of 
which is so arranged as to provide ample air supplies to a 
fire once kindled. The designer, and those who use any 
public building for gain derived by inviting or attracting 
numbers of persons into them, incur serious responsibility. 
They become, to a certain extent, answerable for the lives 
of those whom they bring together. Enough attention, 
however, is not paid to this all important matter, save and 
except when some harrowing disaster such as that of the 
Opera Comique, in Paris, or amongst ourselves at Exeter, 
excites a notice which history shows to be very fervid 
while it lasts, but which is also unfortunately very tran- 
sient. Writers on the subject, advocating reform, 
might well give up their attempts in despair. All who 
give any consideration to this subject may be divided 
into two classes—those who believe that no change for 
the better is practicable in the way of diminishing the 
risks incurred by those who frequent theatres either for 
business or pleasure, and those who believe that much 
can still be done. We are of the latter opinion, and it is 
quite time that this most important question should be 
fairly and by eee arty examined. Mere opinions 
expressed by those in a state of panic, and under the 
excitement naturally provoked by such a shocking occur- 
rence as that at Exeter, are of little value. It must be 
dealt with by cool heads if good results are to be hoped 
for. 

We have divided public opinion into two sections, and 
we venture to defy all who believe that everything is now 
done that can be done to give safety, to prove that they 
are right; and if they cannot do so it follows as a logical 
deduction that something can still be done—which brings 
us to the question, why is it not done? We will here also 
divide this matter into two, and first consider what can 
be done, and the objection or difficulties attendant on its 
a and secondly whose business it is to do. 

irst, then, we know that a theatre comprises two 
departments—that devoted to the performance, and that 
used by the audience. The former is the source of greatest 
danger. Wood, paint, and canvas, above, below, around ; 
oe dry as tinder. Then, during the performance, 
there are lights literally everywhere. In fact, as at present 
constructed and worked, nothing but the exercise of great 
vigilance prevents incessant fires. It is to be feared, too, 
that many fires are kindled, but fortunately are instantly 
overcome, and of course nothing is said about them. So far 
as watchful care is taken, we do not think a word of blame 
can be attached to theatrical managers or their staff. This 
is not enough, however. To err is human; therefore it 
must be a recognised factor in matters of this sort. Now 
there are things which might be done to at least hinder 
the progress of fire, and in the case of a house full of 
people, we may paraphrase a well-known maxim by 
saying that delays of fire are salvation to human 
life. The delays can be brought about by saturat- 
ing all the woodwork used in one or other of certain 
chemicals—pickling the wood thoroughly with it. Iron, 
also, could be substituted in many places. It must not be 
lost sight of that certain things about a theatre facilitate 
the use of iron, from a fireman’s point of view, such as do 
not exist in a warehouse closely packed with inflammable 
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s. Fire in a theatre has nothing to feed on but the 
structural fittings, and the fewer of these that are inflam- 
mable the less the power of the fire. A warehouse, even 
of nothing but brick and iron, will be destroyed by fire 
from the combustion of goods stored therein, but not 
otherwise. 

In suggesting the substitution of iron for wood, we do 
not for one moment overlook the views adverse to its 
employment held by so unexceptionable an authority on 
all that relates to fireproof buildings as Captain Shaw. 
“Tt goes without saying,” that whatever views he holds 
must receive respect. Giving his views then this respect, 
we will at the same time point out again that the con- 
ditions attending the use of a theatre differ materially 
from those present in almost any other structure, at all 
events as regards the auditorium. The open space here is 
very great, ay the same intensity of heat that 
is generated in the floors of a warehouse crammed with 
more or less inflammable goods is not present. If also 
the floors of the balconies and their fronts were made of 
iron, and the seats of some incombustible material—say 
compressed paper, treated during manufacture with 
some chemical—and the cushions stuffed, where not 
already done, with hair, why then there would be 
nothing to burn save the upholstery work; and if wool 
and silk were the only materials used for these, it is 
tolerably certain that no great heat could be generated in 
this part, at all events, of the house. Then, as to the 
scenery, it is all now painted in distemper, and hence it 
does not burn so readily or fiercely as if it were painted 
with oil or turpentine; and, moreover, the painting- 
rooms are not any longer the means of intensifying con- 
flagrations. We suppose it is impossible ever to mount 
or perform a play without the use of wood alto- 
gether, but we have already made a suggestion about 
it. We venture to think that Captain Shaw would 
not object to the employment of iron under the 
conditions we have sketched out— not, at least, to 
wrought iron. As to the fixtures, as we may call 
them, of the stage, of the dressing-rooms, and the 
green-room, as well as all the other private apartments, 
we would minimise the use of wood and all combustible 
materials as much as possible. It should not be used for 
floors or decorative work—concrete or tiles for the former, 
and comp per or enamelled iron for the latter. 
It is somewhat unfortunate that wood lends itself so very 
easily to use in construction, that it is so plentiful still, 
though it will not be so always in the time to come ; 
unfortunate, we say, because old habits stick to us, and 
we are so used to it we make no efforts to dispense with it, 
even where its use endangers our lives. Suppose, how- 
ever, that any leading architect and any leading dramatic 
manager were jointly called on to provide and conduct a 
theatre from which the use of wood was absolutely ex- 
cluded, are we to conclude that their response would be a 
non possumus? We venture to think their reply would 
only be, It is difficult. All staircases ought to be of 
incombustible material, and of a minimum width in 
proportion to the number of sittings to which they lead, 
the said flight should not be steeper than a given angle ; 
it ought to have a brick wall of sufficient strength at 
both its sides ; no door connected with it should open 
any way but outwards, and as directly to the exterior of 
the building as possible, and the strength of its fastenings 
should not exceed resistance toa certain straining pressure, 
so that the crush of a panic-stricken crowd inside should 
suffice to burst it open. Every department of the house 
should have an independent means of exit ; all cross cur- 
rents of people being guarded against, where possible. All 
the sittings, say, above the first tier, should have exit gal- 
leries and staircases exterior to the main wall of the build- 
ing, and the windows should be constructed to facilitate 
escape through them by means of ladders and fire-escapes ; 
they should be large, have French sashes, and open down 
to within, say, two feet of the floors, There is one factor 
in connection with all considerations of escape from burn- 
ing buildings too frequently overlooked. This is the 
obstacle to escape caused by the crowd of spectators 
speedily drawn to the spot, who press up as close, or closer 
even, than safety would admit of, to the burning building. 
Of course, the panic-stricken inmates meet these, and are 
hindered by them even in spite of the efforts of the police 
to keep them back. In certain cases we would sug- 
gest the construction of a subway between the theatre 
and the side of some close adjacent street ; a portion at 
least of the occupants of the pit could escape through it and 
relieve the pressure on the other methods of exit. In 
the case of underground theatres, such as the Globe and 
the Criterion, such subways would be a great addition, and 
besides this, if the stairs--regarded as they should be as 
means not of entrance, but of exit, are constructed subject 
to the same rules we have already indicated for these 
means of approach—they ought to be safer means of exit 
by ascent than by descent, as there is less likelihood of 
people being piled in masses on them. 

We will now refer to the use of iron curtains between 
stage and auditorium. They have been tried and tried, and 
it is alleged, without success. We decline, however, to 
draw general conclusions from isolated instances; every 
logician knows the danger of doing so. We have been 
formerly told that water-tight bulkheads are useless in 
ships. Notwithstanding this contention, however, they are 
used, and the history of their use amounts to this, that 
many fine ships are now under the sea in spite of them, 
and many others would be in the same place but for them. 
The deduction we draw from these things being that, like 
many other things, they are serviceable if properly made 
and used ; and, although they are imperfect like every 
other human contrivance, they can, we are sure, be made 
contributory to the prevention of loss of life. An 
iron curtain, if properly made, and fitted so carefully 
as to really fill up the only gap through which fire could 
find its way to or from the auditorium, would of itself 
be of immense value as a safeguard; but, to be so, it 
must not be a sham. It must be thoroughly well- 
designed and fitted, and provision must be made for 
lowering it. Two theatres fitted with iron curtains have 








been burned down with loss of life; in neither was 
the curtain lowered. Next to rendering the outbreak of 
fire impossible, and its progress when kindled slow and 
languid, is the means of allowing all the persons, whether 

fore or behind the scenes, to leave the building as 
rapidly as possible. In this matter no theatre is designed 
as it should be; and we fear it never will be, till - ] 
owe is brought to bear on the matter. It may be 
aid down as an axiom that no theatre ought to be 
licensed until competent judges are in a position to certify 
that the means of exit are of a proportionate size to the 
number of sittings in a given theatre. Of this it will be 
said that, in cases of panic, lives will be lost and limbs 
broken or dislocated, however large the means of exit; 
and such contenders may even cite the case of a circus 
performance in a tent, and where in a panic arising 
amongst the audience men even cut away the canvas to 
rush out, thus giving ready exit; yet still life was lost, or 
at least jeopardised, and limbs were injured. Well— 
exactly so; but such opponent of our contention must 
prove more than this to nullify cur argument, which is, 
that the easier the exit the less the sootalihe loss of life 
and limb. Our opponent must understand, again, that we 
do not expect that any body of persons can ever 
dispersed, under conditions of panic, absolutely scatheless. 
It could hardly be done in an open field; but, we repeat, 
the injuries sustained will be less in the field than in a 
theatre of the Exeter type. 

Many theatres, in London and elsewhere, are sur- 
rounded by narrow and intricate streets from which an 
audience, even in an ordinary condition, finds it slow work 
to get clear ; how much more so in case of a fire, when 
the said audience would be panic stricken, and not only 
this, but would be vlna by the crowd of firemen, 
police, and spectators attracted or brought thither. 
In the case of the future erection of theatres, it is 
to be hoped that legislation will compel their being 
built in more open spaces. ides the construction of 
theatres, their lighting is a highly oo factor in all 
calculations about fires, and we think the question may 
fairly be asked—Why should not a more extended use be 
made of the electric light? Its use would confer great 
additional security. It is in very general use in other 
ways, and gives satisfaction. It has made its footing 
good in pablic estimation, and objections of a hypothetical 
nature against its adoption by dramatic managers no 
longer exist; and not only is this the case, but it lends 
itself to the creation of scenic effects peculiar to its use; 
neither will it defile the air and ~ ed cause discomfort 
to all playgoers, save those with very robust lungs. 
We shall be glad to receive a statement of any ob- 
jection to the adoption of the measures of prevention 
and improvement of egress we have now suggested. 
During last session a certain Bill, for rendering sanitary 
treatment of buildings compulsory, was introduced. We 
venture to think that some measure, having for its object 
a strengthening of the powers already 1 by the 
licensees of places of public amusement, and enabling them 
to insist on additional safeguards being provided for the 
public benefit, should be introduced next session. It should 
be a moderate measure, and as little paternal in its nature 
as possible. But when we see.a quite new theatre 
destroyed in so disastrous a manner as that at Exeter, and 
in so brief an interval as elapsed since the destruction of 
the Opera Comique, we have no alternative but to con- 
clude that nothing is to be expected by the public from 
mere voluntary action. In conclusion, we will observe 
that the adoption of such measures as we have indicated 
would contribute to -prevent loss of life, from the moral 
effect caused by increasing the confidence of the audience, 
and the greater this feeling the less the probability of 
panic, which is, after all, one of the chief things to guard 
against. 


WATER-TUBE BOILERS. 


In our last impression we published two interesting 
letters commenting on an article on water-tube boilers 
which appeared in our issue of the 7th inst. The letters 
to which we refer were written by gentlemen interested 
commercially in two forms of water-tube boiler. It will 
be seen that they pass over in silence much that we have 
said in the way of criticism, while they virtually admit 
that certain of our strictures are more or less justified by 
facts. Steam pressures are augmenting, and no one can 
say that they will not continue to augment; consequently 
it is highly desirable that the merits and demerits of 
steam generators which are said to be specially suitable 
for the production of steam of great density should be 
fully discussed. For this reason we welcomed the letters 
of our correspondents, and we hope that in further com- 
munications they and others will supply much informa- 
tion not generally accessible. It is urged that the 
water-tube boiler would not enjoy the favour it does 
on the Continent unless it was really good; and it 
is more than implied that nothing but insular pre- 
— prevents the extended adoption of water-tube 

ilers in this country. To thisdeduction we demur; and 
we think it may be shown that if the water-tube boiler is 
not in favour here, that is the fault either of the boiler or 
of those who sell it, or both. Let us take, for a 
Mr. Knap’s letter of last week. From that we gather 
that the Root boiler cannot be used satisfactorily without 
a Stilwerck’s feed-water purifier. Weare quite prepared 
to admit that feed-water ought invariably to be purified 
either by Clark’s or some other process. But however 
desirable this may be, it is not always convenient; and 
manufacturers and others will naturally prefer to use a 
Lancashire or Galloway boiler, which gets on very oo 
well with bad water, to purchasing a composite plant suc 
as is a Root boiler and its concomitant purifier. Besides, 
it seems to be somewhat doubtful whether even with 
the purifier the results are always satisfactory. In 
no place is a good water-tube boiler more wanted 
than at sea, where distilled water is used. The 
Root boiler had, we believe, an extended trial in the 
Liverpool and Birkenhead ferry-boats. Will Mr. Knap 
tell our readers why they were taken out of these boats ? 


.even better circulation than there was before. 





Failures are far more instructive than successes, and use 
should be made of them accordingly. We have made 
some inquiries on the subject, and were told that they 
were taken out because they did not make as much steam 
as was needed. It would be interesting to know whether 
this is true or not; and if true, why the boilers were not 
sufficiently powerful. The statements made to us bore 
out what we have already said, namely, that the water- 
tube boiler requires far more surface for a given power 
than any other. 

We trust that Mr. Knap will not think that we are 
singling out the Root boiler for unfair criticism. We 
deal with it because, so far as we are aware, it is more 
lenges used in England than any other water-tube boiler, 
and is a very favourable specimen of its class. More is 
known about it too, and as our object is to deal with facts 
and to elicit facts, we are in manner driven to speak of the 
Root boiler. Our present purpose would not be served b 
considering abstract or ideal boilers ; we want to deal with 
something tangible and get at the truth about it. If the 
water-tube boiler is really a very excellent generator, let 
the truth be known. If it is not, then let us consider in 
what respects it is defective or deficient, so that the defects 
may be removed and its efficiency be improved. Mr. Knap 
will, we feel sure, appreciate the spirit im which we write. 
We have tried to show that good circulation is essential to 
the success of any boiler, we care not what. On this 
point all engineers everywhere are agreed. We have 
already pointed out that the many water-tube boilers 
have had their construction based on the assumption that 
after ebullition has commenced there will be a good or 
This we 
hold to be a false analogy—a delusion in short. ‘The water- 
tube boiler requires to ie a perfect circulation, and it is 
more difficult to get such circulation in it than in any other. 
Any of our readers can carry out a most instructive experi- 
ment if they will get a long narrow test tube; fill it three- 
fourths full with water m which a few grains of fine 
sawdust have been placed, and then inclining the tube, heat 
it over a spirit lamp. By adjusting the position of the 
tube and the heat of the lamp, it becomes possible to 
render apparent much that goes on, on a larger scale, in a 
water-tube boiler. The circulation will be seen to be 
rapid while the water is still cold, and to become languid 
by degrees as it gets hotter and hotter. If a small frag- 
ment of copper or sheet tin be put into the tube it will 
constitute a centre of generation from which the steam 
will rise in bubbles, and by careful manipulation these 
bubbles may be made to run quickly yet quietly along the 
~ ge surface of the tube. It is quite easy to give the 
idea that a very rapid circulation is going on while, as a 
matter of fact, it is only the steam bubbles which are 
moving, the water remaining almost at rest. Mr. Knap, 
to a certain extent, admits the accuracy of our conclu- 
sions on the subject, and states that experiments which 
he has made go to show that the water moves in the tubes 
at the rate of about 8ft. per minute. This isa velocity so 
small that it is, of course, quite incapable of ay ey the 
tube clear of deposit—hence the necessity for the Stiil- 
werck purifier. Besides this, the steam will now and then 
rush out of the pipes in bubbles so large as nearly to fill 
them. Then it drives all the water before it, and, for the 
moment, the tube is left dry, to be filled again with a 
rush. This is what takes place when a water-tube boiler 
is forced, that is to say when it is submitted to a great 
heat. Large receivers have in any case to be provided, 
and all the answers which we have received to inquiries 
made at various times over a series of years have had the 
same result, namely, that unless the water-tube boiler is 
very big for its work it primes heavily from time to time. 
We do not say this of the Root boiler alone ; it is said 
of all water-tube boilers. Possibly this defect has now been 
got over; if so, it will be a great point gained. 

The fact that the De Nayer and similar water-tube 
boilers are largely used on the Continent is not proof 
that we are wrong and continental engineers right. It 
would be as justifiable to assert that our locomotive 
superintendents do not know what is best for their com- 

nies’ interests because they decline to adopt French 

ocomotive designs, with outside valve gear, &c. &c. The 

truth is that there is a fashion in such things toa certain 
extent, and it will not be wise to condemn the practice of 
any one country simply because it is not like that of 
another country, Leaving fashion on one side, we should 
much like to have it clearly set forth, either by Mr. 
Knap, Mons. De Nayer, or indeed anyone competent to 
deal with the subject, why the water-tube boiler isto be pre- 
ferred to the common Lancashire or locomotive types. 
Judging from the unhappy experience acquired years ago 
in this country, the water-tube boiler is not necessarily a 
safety boiler,although no doubt it can be made very safe in- 
deed. But putting this on one side, we want to see some 
adequate reason put forward for its adoption in lieu of 
those types most in favour with engineers in this country. 
Can Mr. Knap or any other maker of water-tube boilers 
tell us what would be the cost, completely installed and 
ready for work, of a boiler which shall evaporate one 
hundred cubic feet of feed-water per hour, at a pressure 
of 100 lb. per square inch? What wou!d it weigh, and 
what would be its consumption of coal? Furthermore, 
we want the length, ae and height of the space 
occupied by the boiler. It would be very ppevirers: | if 
several makers of water-tube boilers would supply data 
of this kind for the purpose of comparison. e could 
compare the figures not only with each other, but with 
those relating to a locomotive and a Lancashire boiler of 

ual power. Data of this kind are, no doubt, available. 
The figures supplied should be based on actual practice, 
however, and not in any way on assumption, 





THE HULL AND BARNSLEY RAILWAY, 


REcENT speculative dealings have given very great interest to 
the position of the Hull and Barnsley Railway. Without ex- 
pressing any opinion as to these speculations, it may be interest- 
ing to give some details from an official source as to this 
important but as yet unremunerative railway. The Hull and 
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Barnsley Railway, then, at the end of the last half year had | cerning the character of the work have been heard in Europe, | should cease. This important functionary sympathises with the 
raised £5,727,355 ; and had expended that t and a bal and the action of the Commission thus recoils on the engineers, | undoubted difficulties which the Commissioners have to overcome: 





over. Of the sum named £3,267,345 were raised by stock and 
shares, and £2,393,830 by loans on debentures, the small amount 
of £66,170 being debenture stock. It was estimated that in the 
current half year £50,000 additional would be expended on 
capital account on lines and docks open for traffic. The company 
has working stock to the following extent :—Locomotives, 45? 
carriages and other coaching stock, 102 ; and merchandise and 
mineral wagons, 1166, In the last half year its total revenue 
from all sources was £100,238—not much less than one-half 
being from merchandise, minerals yielding £25,141 ; and pas- 
sengers, parcels, &c., £9160. Thedock receipts were £21,535, Out 
of the gross revenue the working expenses were £68,959—a very 
heavy percentage—the dock expenses, including maintenance, 
being £17,338, After the payment of the working expenses 
there remained, it will be seen, alittle over £31,278, from which 
the interest on capital, the interest on land purchases, &c., 
should have been paid, but this was of course clearly impossible, 
for the interest on the debenture loans and debenture stock 
came to more than £59,000; and thus whilst at the beginning 
of the half year the adverse balance against net revenue account 
was £159,710, at the end of the half year it rose to £199,833 
after allowing for the £31,278 we have already spoken of. In 
other words, the net revenue after payment of the working 
expenses was too little by £40,000 to pay interest on the deben- 
tures, the rent charge and similar charges. Altogether there is 
owing for interest to the debenture holders for the past and 
preceding half years no less a sum than £168,214, besides interest 
on Lloyd's bonds, so that the prospect of the original share- 
holders ever receiving a dividend must be considered exceedingly 
remote, There is no need to examine the abstracts of depart- 
mental expenses, for it must be evident that with a growing 
traffic these expenses must be expected to grow also. The Hull 
and Barnsley Railway serves a great port for merchandise— 
scarcely a coal port of great magnitude, because its distance from 
the coalfield must always limit the quantity of coal exported, 
unless as “ part cargo” with other commodities. But with the 
growth of the general trades of Hull, there is a certain growth 
of the trattic of the competing line, though growing trade will 
call for more rolling stock than the small amount the company 
now works. Thus, there is before the company for some time 
an expenditure which must enlarge its capital, and render the 
period of a dividend to the shareholders more remote even. Into 
the possibilities of a “ working agreement” we need not enter. 
It would be a good thing for the people of Hull, and for the 
trade of that district, if the line so boldly made, though made 
without counting the capital cost, could speedily yield a return ; 
but to enable this to be done would need such an increase of the 
rates of carriage that the trade of the Humber would be seriously 
affected. In time, but not in the immediate future, better days 
will come for the line, though it will have to complete works, 
and close its swollen capital account first. 


REPORTS ON THE NEW CROTON AQUEDUCT, 


A coop deal of engineering interest attaches to the new Croton 
Aqueduct, and engineers on this side of the Atlantic would 
have been very glad to have seen a digest of the report of the 
chief engineer of the Aqueduct Commission on the progress of 
the work, or to have been able to consult the report in the 
Institution and other libraries, The report was issued more 
than two months ago, but the Commission seems to be oblivious 
of their indebtedness to European engineers through their own 
engineer, or of the courtesy usually shown in these matters. 
Not only has no copy of the report reached this country from 
the Commission, but the engineers uf the Commission have been 
unable to secure the copies necessary to them for recognising 
facilities afforded them. English engineers ought to know this, 
for if behaviour of this kind is to characterise the Commissions 
of American works, they will know how to act in future; 
although they will be willing as heretofore to afford their’ Ameri- 
can brethren assistance. The New York Sanitary Engineer and 
Construction Record very properly calls attention to the want of 
courtesy in this matter, and to the way in which these reports 
have been sent by the Commission to political friends, to 
the exclusion of engineers and regardless of their require- 
ments. The Sanitary Engineer and Construction Record says :— 
“For several years past American engineers having large 
engineering problems under consideration have visited Europe 
to personally inspect works and gather information impossible 
to obtain in published reports, in order that their clients, the 
different cities of the United States, might profit by the experi- 
ence of communities on the other side of the water, and, so far 
as possible, be spared the expense involved in experimenting in 
unknown fields. Speaking for ourselves, as well as others with 
whom we are acquainted, we can truly say that, without excep- 
tion, European engineers have taken unusual trouble to give us 
information, giving their time freely and affording every facility 
to engineers who have visited them properly accredited. 
They have done this entirely from a professional feeling that an 
engineer should give his fellow freely the benefit of his experi- 
ence in matters of this sort. And more, they have frequently 
answered personal letters, giving valuable data without hope 
or expectation of any pecuniary reward. Had a tithe of this 
information been sought for by a city or a Commission in charge 
of any public work, a handsome fee would have very properly 
been expected. So far as we know, no American community 
has ever paid a dollar for any information thus acquired. 
When European engineers, however, come to this country, our 
engineers will of course be glad to- show similar attentions to 
them. Yet up to this time, in sanitary engineering, our 
engineers’ only opportunity of reciprocating has been by 
sending, with their personal compliments—not compliments 
of a Commission—copies of their reports to the gentle- 
men who have afforded them facilities for obtaining valu- 
able data, This is indeed our engineers’ only method of 
indicating that courtesies received have not been forgotten. 

‘his community have had in their employ engineers who have 
visited Europe and who also have written to personal friends 
for data affecting the problem of the construction of high 
masonry dams. The information secured would not have been 
given to this city or to the Commissioners without compensation, 
yet it has been freely given in private correspondence to gentle- 
men who have been abie to utilise it for the benefit of this city. 
Itisnow some six weeks since the Aqueduct Report was published, 
and the distribution of the volumes has been put in the hands of 
a sub-committee of the Commission, yet at last accounts the 
engineers of the Commission had been unable to secure the 
volumes that should have been promptly given to them before a 
single copy was given or sold to any one else, so that they might 
have been enabled to send a copy to the engineers to whom 
they are personally indebted for courtesies received.” We are 
glad to find on the authority of the above quoted journal that 
this scarcity of the recent report is due to the Commissioners and 
not to the engineers, kut some of those on this side will probably 
require confirmation of this, for unfavourable expressions con- 





whether deserved or not. 


THE PETROLEUM TRADE OF THE BLACK SEA. 


WE recently made reference to the concessions granted by the 
Russian Government to certain parties to lay down conduit 
pipes, in order to convey the oil produce of the Caspian dis- 
tricts to a shipping port on the Black Sea. We, at the time of 
doing 80, gave the leading particulars of the terms on which that 
concession was granted. From information recently afforded to 
us, it is evident that the new means of oil transport pro 
will be available none too soon, if the production from the oil 
wells is to have any ch of ful competition with the 
many other sources of supply that are now in operation. 
Hitherto the petroleum and naphtha has been carried over the 
the Trans-Caucasian Railway, but the demands of other traffic 
have now rendered this line quite inadequate to the conveyance 
of the large and increasing yield of the Caspian oil wells. So 
onerous are the charges necessarily imposed by the railway 
referred to, that petroleum loaded in cistern wagons at Baku 
ready for transport costs 70 per cent. more than its value in the 
stores. The traffic in mineral vil and its products over the 
Trans-Caucasian Railway has developed by leaps and bounds 
within the last few years. In 1882 the amount carried 
was 3,100,000 povods; in 1884, 5,700,000 poods; in 1885, 
9,100,000 poods; while in 1886, 15,800,000 poods were 
carried, and it is expected that the traffic of the cur- 
rent year will probably reach the figure of 18,000,000 or 
19,000,000. The fact that the railway has become inade- 
quate to such a demand can readily be realised, and the neces- 
sity of the newly-designed work will therefore be generally 
admitted. Perhaps the most arduous part of the work pro- 
posed will be the construction of a tunnel to avoid the steep 
Surassa Pass of the Caucasus ; of the distance to which such 
tunnelling will have to be carried we are as yet uninformed, 
but we learn that conduit pipes will have to be laid from the 
station of Mikhailofska to Kvril, a distance of eighty versts. It 
would seem that the line of piping is not to be continuous 
throughout the whole length of the transit to the sea-cuast, but 
is to be laid in portions, so as to afford relief to the overstrained 
sections of the railway. The oil on reaching Batoum is packed 
in wooden and tin vessels locally manufactured, and the cost of 
packing is slightly in excess of the value of the oil itself. We 
may remark here that an American contemporary recently took 
exception to our writing as we did on the former occasion above 
referred to, as evidencing ignorance on our part of what had 
been accomplished as to pipe oil transport in America. But we 
refrained purposely from instituting any comparison, as we were 
uninformed as to many details of the Russian scheme necessary 
to qualify us to make such a comparison. Our remarks were 
principally directed to the financial aspect of this new 
undertaking under the conditions prevailing in the home oil 
market. 





SANDING LOCOMOTIVES, 


Durie the last twelve months successful experiments have 
been made on several railways, with a view of proving that a 
sinall quantity of sand properly applied goes farther to pro- 
ducing a favourable result than large quantities distributed at 
the wrong place. The means referred to are those by which a 
small jet of sand is thrown directly under the tread of the wheel 
by the aid of compressed air or steam. Mr. Holt, who has 
invented this sanding arrangement, claims the advantage 
before mentioned, and so far the experiments have shown 
that he is right; for in the case of a four-wheel coupled 
engine it was found that the same amount of work could be 
exerted when the coupling rods had been removed, i.e., heavy 
trains could be started and hauled with equal facility. This 
somewhat new application of sand has its merits, but the 
question arises, is this small supply of sand alone to be advised ? 
If the question was only one of adhesion, we might say, from 
the experience gained on the Midland and other railways, it was! 
But another very important factor must be taken into considera- 
tion, and that is the retardation to be brought about in the case 
of immediate danger, where the rails are slippery. Such a small 
jet of sand as applied by the apparatus in question would not 
prove very efficient in stopping a train under such circumstances. 
We do not for a moment wish to say that sanding as Mr. Holt 
does it is not to be commended ; it is, on the contrary, a step in 
the right direction, for if he can obtain enough adhesion to start 
and pull a train with a single engine by use of the jet of steam 
and sand, he does away with the coupling rods ina much more 
economical manner than by using separate cylinders as in the 
case of Mr. Webb’s compound engines. Another mode of 
obtaining increased adhesion has been adopted for some years 
ontheSwiss Central Railway, inatunnel about four miles long and 
on a rising gradient of 1 in 45. The way it is done is by inject- 
ing hot water in the same way as steam and sand are used by Mr. 
Holt. Hot water has been found to act better than steam. By 
using this arrangement a great advantage is gained not only by 
the saving of rails and tires from the destructive influence of 
the sand, but also the train runs much more freely. As a factor 
of safety this also plays no small part, as the sand boxes are 
kept in reserve and can be used for an emergency quick stop, 
where the sand is required to go under the whole train. With 
a small jet the sand cannot influence much more than the driving 
wheels of the engine. On the score of economy the hot water 
takes the preference, as shown by the recent trials on the 
Belgian State Railways. 


STAFFORDSHIRE COLLIERY OWNERS AND PUMPING 
OPERATIONS. 


WE lately sketched the work which was being accomplished 
by the powerful pumping plants which are owned by the 
South Staffordshire Mines Drainage Commission. Since then 
the Commissioners announced their intention to apply for 
increased parliamentary powers ; they explained that their main 
objects were to put a stop to the fraudulent returns as to the 
quantities of minerals raised from time to time which were 
rendered by the mineowners and occupiers ; to strengthen their 
existing rights to re-include any of the districts which have voted 
themselves out of the Act if it can be shown that they con- 
tribute water to districts now being pumped; and to make the 
powers of the arbitrators more absolute, At once a vigorous 
opposition sprang up from certain of the owners and occupiers 
who have long been complaining that even under the existing 
rates they cannot carry on the minesat a profit. That agitation 
would appear to have been successful. The Commissioners have 
been informed that the governing body, or executive, known as the 
Triumvirate, have abandoned for the present their intention to 
apply for further powers. This announcement was good news 
to a large meeting of owners and occupiers who assembled in 
Wolverhampton on Wednesday to oppose the new departure. 
It is the suggestion of the powerful agent of the Earl of Dudley 
that, this concession having been secured, further agitation 





and we are in a position to state that he has volunteered to su) 

port the ble body as far as he deems consistent. e 

general rank and file of the Staffordshire owners, however, ap- 
to consider it prudent to go rather further. A committee 


‘of their number is to watch the future proceedings of the Com- 


missioners concerning any new Act. the past thirteen 
ears the Commissioners have spent over a million sterling. 
To repay such a sum much time must naturally be given to any 


institution. It is for fair play that the Staffordshire 
Board ask, and this should certainly be conceded. 


DEPRESSION OF TRADE AND FOREIGN COMPETITION. 


Tue following remarks on trade, made by Mr. S. O. 
Thacher, Commissioner from the United States to Central and 
South America, while giving evidence before a sub-committee of 
the United States Senate Commission on Foreign Relations, 
show that the prevailing depression is felt as keenly in the 
United States as in Great Britain:—“ The question before the 
Committee is one whose far-reaching importance and magnitude 
cannot be too earnestly considered. It brings into view 
questions affecting our own welfare as a nation, and casts light 
on the solution of a grave and ever urgent problem. The 
industrial outlook of our land is not one of entire sunshine. 
There are more labourers than there is work for them to do; 
where one man is disc from almost any of the manual 
occupations there waits one to take his place. The inflow of 
labourers from other lands to this is no longer a need. Inevery 
department of industrial life there is production beyond con- 
sumption. Labour is struggling to hold its position, and is 
fearful of being displaced or of losing its present ground. The 
products of factory, farm, and shop were never, within the 
memory of this generation, so low as they are now. On the 
whole, as never before, our future growth, peace, and tranquil- 
ity depend on finding more consumers for what we have to sell. 
In vain do we turn our eyes to any part of the world—except 
the nations of Central and South America—for people who at 
once need and are willing to take from our farms, forges, looms, 
and wells of mineral oil that which we are able to produce ard 
spare.” 

ARMOUR AND PROJECTILES, 


Tue Holtzer projectiles have more than kept up their repu- 
tation in recent experiments. That plates will have to be made 
with harder faces if possible is, we believe, admitted by all. We 
believe the bodies will have to be harder also, and through- 
cracking provided for by increased bolting, so as to hold up the 
fragments, Competitive trials of steel-faced iron and solid stee! 
plates are in course of preparation at Portsmouth. We believe 
that the following establishments have been invited to send 
plates :—Firth’s, Jessop’s, Spencer’s, Whitworth’s, Armstrong's, 
Cammell's, Brown's, and Vickers’, and probably one or two 
more. Of these, Brown and Cammell send both steel-faced and 
solid steel; but we believe that we may say, in both establish- 
ments, steel-faced is considered to have by far the best chance of 
success. Schneider refuses to submit solid steel unless the 
promise of an order for the armour of a ship is to accompany suc- 
cess. We regret that this has not been conceded, seeing that no 
great risk could accompany one conditional order for steel plates 
which should prove themselves better than our own steel-faced 
plates, and we regard it as most desirable that the relative powers 
of steel and steel-faced armour should be tried in this country ; 
and it seems to us that solid steel would not be at all repre- 
sented by plates sent in by makers in this country who, with all 
their experience of steel, have no experience in steel armour. 
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A Treatise upon Cable or Rope Traction as applied to the 
Working of Street or other Railways, Revised and enlarged 
from Engineering. By J. Bucknall Smith, C.E. London: 
Offices of Engineering. 1887. 

In this book ‘an interesting and useful review of the 
history of rope haulage, as used in mines, on some early 
railways, and on aerial rope railways, and of the various 
schemes, dating from 1800 to recent times, is followed by 
full descriptions of the cable street tramways of San 
Francisco and other American towns, and of the few 
instances of the introduction of the system in Europe, 
Australia, and New Zealand. These descriptions are 
followed by statistics and other particulars of the cost 
of construction and working of well-known lines, with a 
digest of the chief engineering points, such as speed of 
cables, engine-power, relative cost of power by this and 
other systems, and comments upon the degree of success 
attained by different methods of carrying out the details 
of the system. A chapter is devoted to the manufacture 
of wire and wire ropes, and the haulage systems and 
gearing used in some large colliers ; the different forms of 
clip and other pulleys and clutches; and data concerning 
the strength and wear of ropes. An appendix refers to 
the City of London and Southwark Subway to be worked 
by cable-traction, under Mr. Greathead, and to the Glas- 
gow Underground Rope Railway. The book is exceedingly 
well got up, the printing and engravings good, and the 
index complete. 


The Civil Engineer's Field Book; Designed for the Use of the 
Locating Engineer. By Epwarp Burts, C.E. New York: 
John Wiley and Sons. London: Trubner and Co, 


Tuis describes the methods of-setting out railway and 
other curves, and gives examples of the methods described. 
It contains tables of actual tangents and arcs expressed 
in chords of 100ft. for every minute, of intersection from 
0 deg. to 90 deg., from a 1 deg. to a 10 deg. curve; as well 
as tables and formule for railway curves and location of 
switches, and tables of radii, long chords, gradients, 
tangents, sines, Ke. 


The Conversion of English Timber. London: W. Rider and 
Son. Timber Trades Journal Office. 


Tuis little book is a reprint of a series of useful articles 
which appeared in the above journal, and it contains a 
good deal of information of the practical kind concerning 
the characteristics of English timbers, from those which 
relate to the time of felling to those which influence the 
methods of seasoning, cutting up, and applications. 
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WILLISS HYDRO-PNEUMATIC SPEEDOMETER. 


Fig. 1. 


PERSPECTIVE VIEW 





WILLIS’S PATENT SPEEDOMETER. 


indicating the speed of screw or paddle shafts of steamships, 
the speed at which locomotive engines are running, the revolu- 
tions of stationary engines and of high-speed machinery. A 
special feature is that the indicator may be placed apart from 
and irrespective of the position of the shaft or wheel to be 
speeded ; the motive part—a piston—and the indicator being 
connected simply by ordinary iron or brass tube, carried in any 
convenient manuer, and may be even 100 yards or more apart. 
Thus, as is very desirable on board ship, one motor fixed near 
the shaft may actuate two or more indicators placed in engine- 
room, ship’s cabin, or other desirable positions. 

For ventilating-fans, dynamos, and in many other cases, it is 
often very desirable to have the indicator fixed apart from the 
motor, and also to have a second indicator placed where the 
manager or foreman can conveniently see it. The parts of the 
instrument likely to require renewal are very readily replaced, 
without having recourse to the maker. The glass tubes of the 


indicator are ordinary boiler tubes, which are every-day articles | 



































Fig. 3. Section of Speedometer Piston, Cover and Ports. 


of commerce. The instrument has been thoroughly tested, and | 
is, we are informed, uninfluenced by variation of temperature, 
and cannot get out of adjustment. 

Referring to the engravings—Figs. 1 and 2—H is a pulley, to 
be driven by the shaft which it is desired to speed; G, a spindle | 
which has an excentric end F carrying the piston-rod E up and 
down about }in.; J, Stauffer lubricator which oils shaft G, and | 
by a small hole in K it also lubricates excentric F—the shaft and 
excentric are the only parts requiring lubrication ; I I, cast iron | 
ease; A A, india rubber diaphragm fixed in cylinder I I, and | 
held in centre by the piston L L—this diaphragm is carried up | 
and down by the excentric and is kept from bagging by the 
piston cheeks (brass) L L. Fig. 3 is an enlarged section of the 
piston, the cover, and ports; C, is an air hole through which the 
air is forced out and drawn through the air passage to the outer 
air at M; B, is a small tube which crosses the air tube extending 
only to the centre of the passage. As the air is forced in and 
out the passage M it forms by induced action a partial vacuum 
in this small tube B, the amount of vacuum depending upon the 
speed of the spindle. This partial vacuum is made the means 
of obtaining constant speed indications. 

The indicator tube holder is connected to the top of the cover 
as shown at D, in section, Fig. 2, and thus to the motor, or 
piston portion, but it may be connected either imme- 
diately above or wherever it is more convenient, by metal 
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| pipes. The distance does not interfere with the accu- 
a | racy of the indications. A pipe jin. diameter may be 
TuHIs instrument, invented by Mr. R. Willis, is intended for | 


carried 100 yards or more. The vacuum produced at B, 
Figs. 2 and 3, is communicated direct as in Figs. 1 and 2, or by 
a pipe to the indicator, and acts precisely like an ordinary 
vacuum gauge. The indicator-—see Fig. 2—consists of an 
interior glass tube N, connected at its lower end to the nozzle D, 
and open at its upper end. This tube N is surrounded by a 


glass tube O O, which is hermetically sealed at its upper end T, | 


and its lower end J is immersed in a cylinder P filled with 


liquid, generally coloured water. The small tube B is held | 
in a plug or nipple D, which can be adjusted as to position | 
| until the lower end of the fine tube B is in the best position | 
| for obtaining the induced suction. Once set it needs no 


alteration. The screw S, Figs. 1 and 2, is also an adjusting 
screw. The instrument is made by Messrs. Davis and Son, of 
Derby. 








NEW LOCK-NUT AND WASHER. 





THE lock-nut illustrated by the accompanying engravings 
depends for its locking action upon the difference between the 


| pitch of the thread of the bolt, and that of the spiral surface of 
| the washer. When screwed up upon the bolt, it cannot again 


be slackened off without turning the washer, any attempt to 
turn the nut alone only causing its spiral surface to run up that 
of the washer, and thus actually to tighten the nut upon the 
bolt, and force the washer behind against whatever is being held, 
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say, a fish-plate. The thread used ona jin. bolt is that com- 
monly used for a fin. bolt. The necessary pitch on the washer 
and nut base spirals, is thus lessened, and it may certainly be 
said that this size of thread for a fin. bolt is sufficient for all 
purposes, and better for many than the ordinary size. Any- 
thing that tends to turn the nut thus equally tends to tighten 
it, and no movement will take place, the friction between the 
washer and the fish-plate is relied upon to prevent the washer 
from turning until it is intentionally turned, and to increase 
this friction the washers are made slightly concave, Experiments 


| 

| have been made with the washer and nut on planed iron 
| work, with, we are informed, the best results. It has been 
severely tested for some time by the Patent Rivet Company, of 
Smethwick, by which it is being made, and it is now about to 
| be tried on several railways. 








LAMBERT’S SCREW-DOWN GUIDED VALVE. 


Tuts hot or cold water valve, illustrated by the accompanying 
engravings, has been made to meet the demand for a really good 
and substantial high-pressure tap. It is very strong and simple 


Fig. | 





| in construction, the working parts being so made that they will 
| stand hard usage, and are easily acccesible. The spindle, 
| which only revolves, being held fast by a collar in the 

valve cover, has a strong square thread on which the valve disc 


Fig. 2 


| 
| 


| works, The seating attached to this is removable for repairs ; as 
| will be seen by Fig. 1, it is guided by two wings B cast uponit. 
| these wing guidessliding freely between those A, cast in the casing. 
| The screws in the flanges are sunk flush with the surface to 
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admit of valve being kept polished, and it is fitted either with a 
| horn T-handle or vulcanite knob, as shown above, being non- 

conductors of heat. They are manufactured by Messrs, Thomas 
| Lambert and Sons, London. 








INDEPENDENT stuffing-boxes are not new in practice, 
but an American mechanical paper says they are by no means so 
common as they should be for all engines except small powers. 
The advantage of independent stuffing-boxes, by which we mean 

| those bolted on to the cylinder head—not cast with it—lies both in 
| constructing and operating the engine. Any man who has ever 
| run a lathe knows the inconvenience of boring and finishing small 
holes in a large lathe, not to mention the final polishing. The 
speed necessary for the work is rarely to be had on large lathes, to 
say nothing of the awkwardness and unfitness of the tool post for 
finishing small surfaces. Moreover, when the stud bolt holes have 
to be drilled there is very often no drill press which will take the 
cylinder head, and the holes have to be drilled by hand. The 
independent stuffing-box can be fitted up better and in much less 
time in a small lathe than in a large one, and all the holes needed 
in it drilled on any drill press, If, by chance, the stuffing-box 
gets broken—a by no means unusual occurrence —where it is cast 
fast on the head it is not easily repaired in shipshape fashion. 
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HARRISON’S SCOURING DREDGER FOR FEN DRAINS AND RIVERS 








Aon Swain 


IMPROVING THE MAIN DRAINS IN FEN 
DISTRICTS BY MEANS’ OF SCOURING 
DREDGERS AND THE TRANSPORTING 
POWER OF THE WATER. 


By W. H. WHEg.ER, M.I.C.E. 


Drains running through fen and flat districts where the cur- 
rent is never very rapid, and where generally in summer time 
there is no current at all, are liable to become choked with 
weeds. The earthy matter carried by the water in suspension 
in floods is arrested by these weeds, and gradually a deposit 
accumulates at the bottom of the drains, in which more weeds 
grow, and sg accretion goes on. The uniform depth of the 
channel is thus deranged, the bed of the river rises, and conse- 
quently the water-way and the discharging capacity of the drain 
is diminished. The weeds themselves also prove a great obstruc- 
tion to the flow of the water. Accumulation of deposit also 
takes place across the main drains at the places where the 
lateral drains come into them. It is generally the practice to 
cut the weeds twice or three times a year. The ordinary method 
is by an implement resembling a number of scythe blades 
joined together, which is drawn backwards and forwards across 
the drain by men stationed on either side of the drain, and 
working upwards against the stream. The weeds as cut are 
drawn out by rakes and placed above the highest flood level. 
A more effectual plan, and one which at the same time removes 
shoals and accumulation of deposit, is by loosening and breaking 
up the bottom by means of a revolving implement drawn along 
the bottom of the drain at the time when a current is 
running down. By this means not only the soil of the shoals is 
broken up and carried away in suspension, but also the roots of 
the weeds are torn up and carried by the current out of the 
drain. If this is done frequently, drains can be successfully 
kept clear of weeds and deposit, and may even be deepened at 
less cost than by dredging or by spade labour without any injury 
to the outfall. Too little advantage is taken of the capacity of 
the water as a carrying agent in the improvement of rivers. In 
dredging the chief expense and difficulty is the removal of the 
material dredged up. By continually stirring up the matter to 
be removed it rises in the form of mud, and the particles are 
sufficiently small to be moved and carried away in suspension. 
If the section of the channel is uniform, the velocity of the 
water will carry the material entirely away; but wherever there 
are wide places and slack currents there will be a tendency for 
the matter in suspension to be deposited. By frequently and 
continually running the machine up and down the drain within 
the defined limits of the waterway a uniform and regular channel 
can be maintained free from shoals and weeds. 

_The transporting power of water may be realised by con- 
sidering the turbid condition and immense quantity of matter 
carried down by comparatively sluggish streams in times of flood. 
The quantity of material transported by such rivers as the 
Humber and the Trent is evidenced by the fact that the warping 
lands on to which the water is allowed to flow and subside are 
raised at the rate of 2ft. to 3ft. in a year, owing to the constant 
change in the direction of motion of the water causing horizontal 
and vertical eddies. There is a considerable upward vertical action 
which counteracts the downward motion of particles of matter of 
heavier specific gravity carried in suspension ; particles of soil are 
thus kept suspended, which in still water would fall to the bottom. 
In addition to the matter carried in suspension, the action of the 
water rolls along the bed of the channel particles of material, 
the specific gravity of which is too great to be carried in sus- 
pension. A stream running with a velocity of 6in. a second, or 
about one-third of a mile an hour, will transport soft clay ; a 
velocity of half a mile an hour will carry sand as large as linseed. 
A velocity of two-thirds of a mile will sweep along fine gravel ; 
while a current moving at the rate of a mile and a-half an hour 
will roll along rounded pebbles, and at the rate of two miles an 
hour pebbles the size of a hen’s egg will be moved along the 
bottom of the channel. 

In some rivers upwards of 2 per cent. in weight of the total 
volume of water passing along their channels consists of material 
carried in suspension. The proportion in the Durance and the 
Vistula in floods is js. In the Garonne, and the Rhine in 
Holland, réa; the Rhine, y}5 ; the Po, s}y. In other rivers the 
proportion varies from the above as a maximum to yy} a8 a 
dry weather flow. 

To give an illustration of the quantity of material transported 
bya river, it is stated that the Durance transports in one year 
17 millions of tons of earthy matter? The river Witham, in 
Lincolnshire, before the recent improvements were carried out, 
passed through beds of shifting sands at its mouth. The tidal 





1 Geike’s “Geology.” 2 “ Irrigation in Fr nce,” Trans. Instit. C.E. 
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flow was stopped by a sluice across the river about eight miles 
above the mouth, and consequently the ebb was very sluggish 
when there were no land floods running down, the tidal water 
entering the confined portion of the river at the rate of from 
three to four miles an hour. During the dry summer of 1868, 
when there was no fresh water flow down the river, the amount 
of sand brought up and deposited along the bed of the river was 
calculated to be 14 millions of tons, the whole of which was 
removed and carried back to the outfall when the winter floods 
came. 

Allowing 7345 as an amount that could be carried by a stream 
without overloading, this would be equal to about ‘09 Ib. in 
every cubic foot of water.’ Taking a main drain having 30ft. 
bottom, slopes 2 to 1, depth of water 8ft., velocity one and a-half 
miles an hour, the quantity of earthy matter carried in sus- 
pension would be 117 tons an hour, as follows:—The area is 
368ft., velocity 152ft. per minute, 305 * 132% 00 x 00 _ 
117°12 tons an hour. Allowing ten hours for a working day, 
1171 tons of earth, if loosened and broken up in the form of 
mud, would be carried away by the water. As a practical illus- 
tration of the working of this system, the dredger employed 
by the Deeping Fen trustees hereafter described was employed 
in cleaning out the Vernatt’s Drain which receives the 
water pumped from Deeping Fen, in Lincolnshire, containing 
30,000 acres. The velocity of the stream where the dredger was 
at work varied according to the state of the tide in the river 
Welland, being very sluggish at high water, and increasing to 
about 14 miles an hour at low water. The boat was employed 
on a section 170 chains in length for eleven weeks, and during 
this time the whole of the weeds and mud accumulated on the 
bottom of the drain, together with a portion of the bottom of 
the drain consisting of clay, in places very hard, was broken up 
by the dredger and transported by the water free and clear, not 
only of the drain itself, but also of the channel of the river, and 
deposited in the estuary ten miles distant; the total cost of 
working the boat—for labour, coals, oil, &c.—was £65, equal to 
about 7s. 6d. per chain. It was estimated by Mr. Harrison, the 
surveyor of the district, that to have done this work by spade 
labour would have cost £200. 

In the river Welland, by the aid of this machine, a length of 
24 chains was deepened 2ft. for a width of 17ft. in three days’ 
working. 

In the river Glen the channel was deepened 3ft. 6in., with a 
very slow current running, the soil being stiff clay. 

Several appliances for breaking up shoals and loosening the 
beds of streams have been brought out and used at different 
times both in this country and abroad. 

The machine already referred to as being in use in the river 
Welland and the Deeping Fen drains has been designed and 
brought into practical use by Mr. Alfred Harrison, superintendent 
of the Deeping Fen Drainage District, and consists of a barge to 
which, from framework projecting from both ends, is suspended a 
“ hedgehog,” or revolving drum, on the periphery of which are 
spear-headed blades. The barge is moved along the channel by 
means of steel ropes anchored in the bank at each end, and the 
other working round drums in the boat, similar to those used for 
steam ploughing apparatus. The drums are made to revolve by 
gearing attached to a semi-portable engine in the boat, the one 
drum uncoiling and the other coiling up the rope. The drums 
or diggers are balanced by chains ing over pulleys to counter- 
balance weights, so as to enable them to rise over any substance 
too hard for the spades to penetrate, and undue strain on the 
ropes is thus prevented. The barge travels at the rate of about 
two miles an hour. The framework to which the “‘ hedgehogs ” 
are attached can be moved laterally by means of a windlass to 
each frame—see drawing—and thus act as a steering apparatus, 
by means of which the boat travels round very sharp bends 
without difficulty. The spades are placed alternately, and only 
enter a short distance into the bed of the stream. By the con- 
stant travel of the two “hedgehogs” up and down the drain, 
the soil is broken up sufficiently small for the whole of it to 
float and be carried away by the water. A perpetual churning 
motion is carried on by the fore and aft rollers, and the water 
being breasted up by the fore roller, causes a thorough mixture 
of the soil with the water, the earth being converted into sludge. 
Although silt and sand can easily be removed, a greater effect is 
— with a clay bed from the lighter specific gravity of this 
material. 


3 Allowing 7000 grains, or 1 Ib. averdupois, and that a ion of water 
pete 101b., this would give 70,000 grains in a on. Taking the pro- 
portion of »}, would give 100 grains of earthy ma‘ to a gallon of water, 
or e cubic foot of water at 62°5Ib., and the same p! on 

taking bic foot of water at 62°5Ib., and thi roporti 
would give 5 *08928 Ib, in a cubic foot of water. 
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To the foregoing on this subject by Mr. Wheeler we may add 
the following general account of expenses of working the 
“scouring dredger” in the Welland and Vernatts drains, 1885- 
6-7, which is a report to the Deeping Fen Drainage Trustees, April, 
1887, by Mr. A. Harrison, superintendent, Deeping Fen Drain- 

:—‘ The boat went to the Welland about the beginning of 
December, 1885, and was kept working up to the end of June in 
the following year. A succession of minor floods rising only to 
the top of the Cradge bank proved favourable for the operation, 
this being the real commencement of the steam dredger over 
“ miles” distances. The outfall or lower end was first attempted. 
First one mile, then three, five, six, and seven were traversed ; 
and during all this time it was seen that black muddy water 
passed the Spalding High Bridge as freely from Parr’s Gull as from 
the Locks Mill. The success that has followed, and the great 
change effected in the channel of the Welland where the boat 
has been operating cannot fail to place this Trust in altogether 
@ new position, and must relieve it from a source of annoyance 
and heavy expense. However effectually the cleansing of the 
river may be done by spade work, one dry summer will to a 

t extent neutralise all such efforts. The tides are again 
filling the channel and creating fresh work for the dredger, 
September 15th, 1887. The silt left by the tides within a very 
short period after the last contract was completed, would have 
cost to remove by spade work at least £250, over the four miles 
previously cleaned. The cost of working the dredger in the 
Welland over the seven miles length, or nearly this, from the 
high bridge to Mr. Robert Smith’s farm, or two miles from 
Crowland, was as follows:—For the year 1886, £66 2s. 8d., and 
for the year 1887 £76 1s. 1ld., making together £142 4s. 7d. 
This will cover the actual working expenses for all the work 
done in the Welland from December, 1885, to the present time. 
Taking £140 as the cost of the whole, but dealing only with the 
six miles above the Locks Mill; as 6 by 80=480 chains, the 
£140 divided by this will give a sum of about 6s. per chain 
throughout; and with 1s. for interest upon the outlay in fitting 
the boat, will give a total of 7s. per chain with no risks of dams, 
or strikes with workmen. It is thus shown that by no known 
method could the Welland have been improved at so small a 
cost, and no further answer is for a moment needed to those 
persons who have hitherto refused to see the truth. 

The Vernatts drain.—The boat has been working some eleven 
weeks over 170 chains, in the middle portion of this drain. Not 
only is all the mud gone over this length, but a good deal of the 
hard bottom, and portions of this were very hard indeed. The 
cost of the time of working the boat for labour, coals, oil, 
haulage, and all requirements, may be set at £65, as nearly as 
can be ascertained ; thus, £65 divided by 170 chains equals about 
7s. 6d. per chain for a drain 20ft. wide, and through the most 
difficult and expensive lengths of the drain. To estimate the 
value of the work if done by spade work at £200 is well within 
the mark, though the tides interfered very much with the onflow 
of the water and checked the scour. 

“In the River Glen.—The boat is now employed working down 
the great shoals and hummocks in the river at Stone Gowt, and 
is doing good work forming and shaping the channel where the 
great scour holes have been left by the action of floods down the 
river. 

“Owing to the crooked formation of the channel the work is 
more difficult to carry out, but by arrangements of anchorage it 
can all be done. One of the most crooked and tortuous channels 
in existence, but effectually done.” 

The effect in the river Glen has been considerable since this 
report was issued ; three feet of solid clay has been scoured away 
over portions of the river bed. The boat will proceed with the 
upper part of the river directly the rainy season begins and the 
flow of water commences. 








YORKSHIRE COLLEGE ENGINEERING SocteTy.—The opening meet- 
ing of the Yorkshire College Engineering Society took place on the 
17th inst. in the engineering lecture room of the college. Mr. 
Henry MacLaren presided. Mr. John MacLaren opened a discus- 
sion respecting heavy guns, their recoil, &c., after which Mr. 
Wicksteed read a paper, entitled, “On a Brake,” which was 
followed by an animated discussion. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer Thomas Agnew, to 
the Stork; assistant engineers F. H. Dart, to the Asia, additional, 
and Benjamin J. Watkins, to the Northumberland ; William 8. 
Lightfoot, to the Téméraire ; Assistant Engineer William J. Hender, 
to the Serpent; William J. Maudling, chief engineer, to Chatham 
Dockyard, to date September 29th ; Henry J. G. G. Moon, chief 
engineer, to the Heroine, to date October 4th ; John Gardner, chief 

engineer, to the Grasshopper, to date October 5th. 
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AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 


Railroad work in Colorado.—The Denver and Rio Grande Rail- 
road is laying a third rail on its line west frem Pueblo, and it is 
expected to have the mixed gauge completed to Glenwood Springs 
by November. This work is part of a traffic contract made with 
the Missouri Pacific, and will admit the latter into the mountain 
districts, thus making a direct competition with the Atchison, 
Topeka, and Santa Fé and its tion, the Colorado Midland. 
The Missouri Pacitic is pushing on ped to Pueblo, which it expects 
to reach next month, and which will then be the western terminus 
of the system ; extensive machine shops, &c., will be erected at a 
cost of about 1,000,000 dols. It is rumoured that Gould intends to 
absorb the Denver and Rio Grande and use it for a Pacific coast 
extension, thus securing a transcontinental line. The Atchison, 
Topeka, and Santa Fé road now runs to Denver over the recently 
completed Denver and Santa Fé line, and connects with the 
Colorado Midland at Denver, Pueblo, and Colorado Lage but 
has no connection with the Denver and Rio Grande. e i partly 
ton and Missouri River Railroad has a line surveyed and M 
constructed from Oxford, Neb., to Pueblo, and the Chicago, Roc! 
Island, and Pacific Railroad contemplates a line to the same city. 
The Denver, Texas, and Fort W Railroad has work in active 
progress on the Colorado extension working south from Pueblo, 
and will give direct communication with the Gulf ports in less than 
a year. The fine coal deposits of the State are attracting the 
railroads, 

The Hagerman Tunnel.—The Colorado Midland Railroad has 
recently completed the great Hagerman tunnel through the 
5 range, near Aspen, on its line from Colorado Springs to 
~~ The tunnel is 2164ft. in length, with an average section of 
1 by 18ft. Its cost ap; hed 2,000,000dols. With the 
exception of the Alpine tunnel on the Union Pacific Railway, which 
has altitude of 11,624ft. above sea level, it is the highest tunnel 
in the world, its altitude being 11,530ft. The construction of this 
line has shown that stan uge lines can penetate into the 
most mountainous districts, as it passes through the heart of the 
Rocky Mountains, and this gives colour to the rumour noted in 
the ewer Lm pp with regard to the use of the Denver and 
Rio Grande Railroad as an extension of the Gould system. 

The new Croton Aqueduct.—On October 10th the sections of 
tunnel between shaft fo. 3 and shaft No. 4 were driven through, 
and the meeting was duly celebrated by a dinner by the engineers 
in charge and the contractors. Nearly all the shafts are now con- 
nected, and the brick arching of the tunnel is being pushed rapidly 
forward. The city of New York is now advertising for proposals 
for 3,000,000 dols. additional water stock to be issued under the 
Act of the State Legislature, June, 1883, “to provide new reservoirs, 
dams, and a new aqueduct, with the a nees thereto, for the 
purpose of supplying the city of New York with an increased 
supply of and wholesome water. The stock is exempt from 
taxation, the interest is on semi-annually, and the principal 
will be payable in October, 1907. : 

Railroad consolidation.—The Boston and Maine Railroad has 
acquired the possession of the Boston and Lowell Railroad, and 

— it as its Lowell division. The Boston and Maine Rail- 
road pany was formed in 1842 by the consolidation of three 
companies, one of which had been incorporated in 1833 ; the route 
of the three lines was from the Boston and Lowell Railroad at Wil- 
mington, Mass., to South Bennet, Me. From that date the road 
has —- extended its system by absorption and construction, 
and now a ramified system of 586°4 miles laid with 60 1b. and 
72 lb. steel rails. The Boston and Lowell Railroad Company was 
chartered in 1830, and commenced construction in 1831; it also 
has gradually grown into a system, and while its name indicates a 
line of 26} miles, its total mileage aggregated 717 miles. The 
much talked of Union Depdt for Boston, which was to include the 
Boston and Maine, Boston and Lowell, and Fitchburg rai 
terminals, will now be simplified, but nothing definite in this con- 
nection has yet been made public. 

The American Society of Civil Engineers.—For some time past 
there has been a feeling in favour of a student grade, and a com- 
mittee has reported in favour of certain amendments to the consti- 
tution of the Society. The alterations include the elevation of 
standard of admission, the abolition of the junior grade for asso- 
ciate member—the present junior members being transferred to 
associate members—and the establishment of a student grade for 
ages between eighteen and twenty-four. The grade of associate 
will remain practically unaltered. The Society will deliberate and 
vote upon the amendments at the annual meeting in January, 1888. 

A new locomotive.—A new form of locomotive been designed, 





patented, and —_ tested, the object of which is to avoid 
the injurious “ -blow” on the rails caused vy engines of 
the ordinary type. The cylinders are placed vertically at the side 


of the boiler and work downwards; they drive crank discs on an 
independent shaft, and to this disc are attached the coupling-rods, 
being driven from it. The cylinders are placed between the wheels. 
Another advantage claimed is the elimination of the vibratory 
motion given to the front end of a locomotive by the action of out- 
side cylinders placed in the usual position; and this advantage 
enables an eight-coupled engine—comparable with a Consolidation 
type, except that the new engine has no leading truck—to traverse 
curves of a radius and at a that a Consolidation type engine 
could not attempt. Several novelties are introduced into this 
engine—the boiler has a fire-box at each end, the tubes conduct 
the gases into a busti h in the middle, and thence 
vertical tubes lead to a smoke stack on the middle of the barrel. 
It is proposed to use the two fires according to the steam required, 
and to regulate them by means of the exhaust, varying the inten- 
sity of the draught at will. The 1 tive is ially designed 
for roads with sharp curves and heavy grades, and as the e i- 
mental ——- has, after six months’ trial, proved hire six 
others are being built, and are to operate a western line which has 
been apoeeeey, located with a view to the adoption of this form 
of i is will prove a crucial test of the merits of the 








invention. 


Puliman Palace Car Company.—At the annual meeting of the 
company, October 13th, the capital stock, 13,920,000 dols., was 
increased 25 per cent. ; the increase was recommended by President 
Geo. M. Pullman, who stated it to be for the purpose of providing 
capital required to meet the cost of additional equipment, and for 
further extension in the near future. The new stock will be issued 
as required, and will be offered to the stockholders at par, in pro- 
portion to their holdings, and upon terms to be fixed by the direc- 
tors. The financial statement presented showed the lus for the 
year to be 1,536,884 dols. At a directors’ meeting the nt 
officers were re-elected, and the usual quarterly dividend of 2 per 
cent. was declared. 

Railroad superintendents.—At a meeting of the Association of 
North American Railroad Superintendents, at New York, early in 
October, attended by 30 members, several reports were presented. 
The Committee on Machinery somaumniel te adoption of the 
standards recently adopted by the Master Car Builders’ Asso- 
ciation. The Committee on Frogs recommended that all frogs should 
be made of rails, and that those on main tracks should be of spring 
rails. The Committee on Roadway reported in favour of certain 
improvements on present practice. The Committee on Transporta- 
tion recommended that in the case of a road being called upon to 
transport the trains of a connecting road, as in case of accident, 
&c., a regular charge for such accommodation should be established ; 
in the case of freight cars being uncalled for by the consignees after 
forty-eight hours, the committee a. acharge of 50 cents 


per day storage ; the committee reported in favour of a system 
of Are pera. Nay wt soe by the superintendents of the several 
roads over which a t train in order to fix the respon- 


pepe Aiea delays, accidents, &c, The general tone of a discussion 
of rails was in favour of sections weighing from 75 Ib. to 80 lb. per 
yard. A series of questions relating to rails, joints, ties, spikes, 





ballast, super-elevation on curves, skimming, guard-rails on brid 
truck-i Sion &c., were presented, an ‘will be embodied * a 
circular distributed to the members. 








EXTENSION OF THE OXFORD WATERWORKS. 


Own Thursday, the 20th inst., a large and distinguished company 
assembled to witness the formal opening, by the Mayor, as chair- 
man of the Oxford Waterworks Committee, of the aqueduct 
recently constructed, from the river above King’s Weir to the City 
Waterworks at Hinksey. The necessity for the work arose from 
the projected lowering of the bed of the river, which would almost 
entirely cut off the existing supply of water to the lake. The 
aqueduct is a line of pipes, 24in. in diameter, which are laid in 
almost a direct route from King’s Weir, counting: he meadows 
between Hagley Pool and the road from Godstow to Wytham, down 
Binsey-lane, across the ir turnpike-road, passing under the 
Hinksey stream near the G.W. Railway bridge over the Thames, 
and terminating in the filter beds at Hinksey. The water is deli- 
vered into those beds by gravitation, the available quantity being 
at the least 2,000,000 gallons daily, while double that quantity can 
be delivered directly into the lake, which is at a lower level than 
the filter beds, The filter beds, which have been in operation since 
June, 1885, are four in number, each being over 900 square yards area. 
They are at such a level as to be above the reach of the highest 
fi and the Corporation have acquired additional land for future 
extension. The a tank, which receives the filtered water, 
is covered to exclude light. The water, when taken from the lake, 
is raised by means of a pair of — pomp Hathorn, Davey, 
and Co., on to the filter beds. e works are tastefully laid out 
and planted. The plans are by Mr. T. Hawksley, M. Inst. C.E., 
the consulting engineer of the waterworks, and Mr. E. K. Burstal, 
M. Inst. C.E., the resident waterworks engineer of Oxford. The 
cost is estimated at £12,000, and the contract for the cast iron 
pipes was let to Messrs. Firmstone, of Stourbridge, and that for 
their laying originally to the late Mr. Moss, of Liverpool, but, 
owing to his ceasing work, the contract was cancelled, and let to 
Messrs. Cook and Bennet. The pipe is 4} miles ps g 

The public supply is of considerable antiquity, and was formerly 
derived. from two sources, namely, from the neighbouring Hinksey 
Hills, and by pumping from the river Isis. In the reign of 
James I., the University constructed a tank or cistern-house, on 


Hinksey Hills, about two miles south-west of Oxford, whence | 26s. 


water was conveyed by a 3in. lead pipe, passing under the Isis near 
the point where the present Great Western Railway crosses the 
river, up Friar-street, to St. Aldate’s-street, and along that street 
to Carfax, the centre of the city, on a slight elevation, where the 
four principal streets meet, and at which point a handsome stone 
conduit was erected. A grant was made—l4 James I.—by the 
mayor, bailiffs, and <a of the city, to one Otho Nichol- 
son, one of the examiners of the High Court of Chancery, of the 
ground for the conduit on Carfax, with a right to lay the pipes 
through the streets and lanes, on the condition that the water 
was to be supplied for the use of the colleges and halls, as also for 
the streets of the city. In the year 1787 this stone building being 
an obstruction to the in ing traffic of the city, was removed, 
and presented to Simon, Earl Harcourt, and was placed as a 
monument in the park at Nuneham, a few miles down the river 
Isis, now the property of Mr. E. W. Harcourt. In lieu of ita 
water-house or cistern was constructed in part of a house on the 
north side of High-street, at Carfax. Inthe year 1869 these works 
were purchased by the City of Oxford—who possessed other and 
more important works, hereafter referred to—from the University. 
At the present time this water from the hills is conveyed into one 
of the small streams into which the Isis divides itself near Oxford, 
and which flows into the existing reservoir at Hinksey Lake, the 
cistern at Carfax having been discontinued. The City of Oxford 
at an early date made provision for a supply of water both 
for public and private use, taking Sy pes also for a 
constant supply, and for its use in — in case of fire. The 
supply from the river Isis dates at least as far back as 1694, when 
the city, in the 4th Council of Rt. Wood, Esq., mayor, made a 

nt of land and water from the river Isis, at the Folly—Folly 
Bridge—“ in order to contain an engine and siston to carry water 
into all the principal streets and lanes in the =, FH and in 1701, 
in the 10th Bounell of W. Clackson, Esq., mayor, he was desired to 
give notice to the principal inhabitants in each parish to have 
certain provisions ready against fire, including water pipes at con- 
venient distances in every parish. Again, in 1702, on the report 
of the Viewers for the Waterworks, adam was authorised — 
City to be made across the broad stream of the Isis, by Shire e 
—a branch of the Isis—and the like dam beyond the further arch 
of the Folly—Folly Bridge—and among other things it was 
provided that the ‘‘ceston be kept constantly full in the night 
time.” These works were from time to time extended, and com- 
prised both water and steam power in the mill or old waterworks 
in Isis-street, near Folly Bridge, and Folly Weir, by which water 
was 7 directly from the river Isis into the mains for the 

ae the City, University, and neighbourhood. These works 
were reconstructed in 1825. In 1854 the City purchased of the 
trustees of the Earl of Abingdon the existing Hin y Lake, which 
covers about twelve acres, yr gs A excavated by the Great 
Western Railway Company for the purpose of obtaining gravel 
ballast for the railway, and some of the existing engines and the 
pumping-house were constructed in lieu of those near Folly Bridge; 
additions were made to those in 1861-2. The supply of water to 
the lake is derived indirectly and directly from the river Isis—that 
is to say, partly by percolation through the gravel and sand beds, 
and partly by one of the small streams in which the river spreads 
itself at Oxford, which latter supply can be discontinued when not 
required. The water is of excellent quality, as is shown by the 
analyses. 








ENGINEERING STUDENTS’ CLUB, NEWCASTLE-ON-TYNE.—The first 
meeting of the session was held in the Mechanics’ Institute, Gates- 
head, on October 11th, when a paper was read on ‘‘ Combustion 
and Forced Draught,” by Mr. J. Hawthorn. The following mem- 
bers took part in the discussion :—Messrs. J. D, Twinberrow, F. C. 
Preston, and J. Nicholson. On October 19th an excellent paper on 
‘* Railway Wheels and Axles” was read in the above Institute, by 
Mr. J. D. Twinberrow. A large number of members was present. 

ENGINEERING Society, Kine’s CoLLEGE.—At a general meeting 
held last week, Mr. A. H. Preece gave an address on ‘‘ Electric 
Meters,” a description of the principal ones being given. The 
author stated that the best standard of measurement was the 
ampere hour, which accorded with the Board of Trade unit. 
Electric meters may be divided into two classes, mechanical and 
chemical, and of these two classes the first is decidedly the better. 
Forbes’ and Ferranti’s are good examples of the mechanical class, 
as they are able to register alternate and continuous currents. 
Edison’s is among the best of the chemical class, and depends upon 
Faraday’s law of electrolysis. Ferranti’s meter is based upon 
ampetre’s laws, proving the rotation of a radius when a current is 
flowing through it towards the circumference, as well as round the 
circumference, of a circle. Forbes’ meter is very simple, It is 
worked by an air current set up by the heat in an iron spiral 
through which the main current flows, and it is very exact, and 
gives good ise of success. Power meters were next referred 
to by the author, and a description given of Siemens and Halske’s 
Ayrton and Perry’s, and Aron’s meters. The latter is com 
of an ordinary train of clock wheels with a pendulum, the bob of 
which consists of a high resistance coil vibrating over an electro- 
magnet, and the difference in the rate of vibration of this pendu- 
lum and of a standard one gives the measure of the current. Aron 
has patented a catch which stops the clock when no current is 
flowing, and sets it going when the current starts, The necessity 
of a good electric meter for house-to-house lighting was then pointed 
out, and after a vote of thanks the meeting adjourned. 


. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 


TRADE has not improved upon the week. An invitation has 
been received by the sheet iron makers from their Belgian compe- 
titors to hold a conference in London at an early date. The object 
of the conference is believed to be the formation of something like 
an international syndicate on the lines already adopted among the 
Belgian sheet makers themselves. Circulars were received from 
Belgium some few weeks ago by the Staffordshire makers askin; 
their opinion upon such a project. The replies were not unani- 
mous, but it is possible that the suggested conference will be held. 

Belgia uction, however, contrasted with the English 
production, is infinitesimal. The sheet makers are now in receipt 
of sufficient orders to provide full employment for their mills, but 
prices have not improved proportionately. What the exact 
character of this Belgian proposal will be is at present unasceg- 
tained, but the mere suggestion to make some move towards 
strengthening the position has had a beneficial effect. Prices of 
ordinary black sheets are quoted at £6 5s. for singles ; £6 10s. for 
doubles; and £7 7s. 6d. to £7 10s. for lattens. 

The Bromford Ironworks, which were carried on formerly by 
Messrs. Jno. Dawes and Sons, were purchased on Tuesday by Mr. 
Ezra Hadley, of Oldbury, brick manufacturer. The sale takes 
place in conjunction with a Yorkshire capitalist, whose name is 
not mentioned. The re-start of the -works is not, however, 
decided upon. The purchase may be purely speculative. Wisely 
enough, the owner intends to feel his way, and to consult 
authorities upon the prospects of the South Staffordshire iron 
trade before embarking in the industry. 

It is not yet definitely settled that Messrs. John Lysaght, of 
Wolverhampton, will lay down four additional sheet mills, as is 
reported. Should, however, the addition be made, Messrs, 
Lysaght’s mills would mount up to twenty in number, giving 
them a total production of 750 tons of black sheets weekly. A 
1 proportion of this output is thin sheets. 

e best boiler plate makers are commenting upon the important 
reduction which has been declared by the Lowmoor Iron Company, 
Yorkshire. It is understood here that in the revised list which has 
been issued by the company all plates over 5 cwt. are now quoted 
per ewt., whereas previously plates from 5 cwt. to 7 cwt. have 
been charged at 30s. per cwt., and from 7 ewt. to 10 ewt. at 33s, 
In bars a reduction of 10s. per ton has been made, and whereas 
aeery iron was formerly £1 per ton above other bars, it is now to 

had at the same figure, These alterations are regarded by the 
Staffordshire makers as significant of the acute competition which 
best iron has to sustain with second-class qualities and with steel. 

The reductions are not regarded as being likely to affect the 
prices of South Staffordshire plates, as the two irons are very 
seldom brought into competition. Local plates are in slow request 
at £6 10s, for bridge or tank sorts, and £7 10s. for ordinary 
boiler qualities. B.B.H. plates not exceeding 4 cwt. each are 
quoted £8 10s.; best boiler ditto, £9 10s.; double best ditto, 

10 10s.; treble best ditto, £11 10s.; extra treble best ditto, 
£14 10s.; and best charcoal ditto, £18 15s. John Bagnall and 
Sons’ boiler plates to 5 cwt. are £8 10s.; best, £9 10s.; double 
best, £10 10s.; and treble best, £11 10s. Robert Heath and Sons, 
North Staffordshire, quote bridge or tank plates £6;. best boiler, 
£6 10s.; double best, £7 ; and treble best, £9. 

Large quantities of sheets and some other descriptions of iron 
continue to be turned out of the mills on United States account. 
Makers are anxious to clear off their orders, having in view the 
usual very unsatisfactory custom of American merchants, when as 
now their own market is weaker, and prices in the States are fall- 
ing, to countermand orders, Already this tendency has b 
perceptible in the parily-seannfactured steel trade 

A brisk demand is being experienced for gas and bedstead tube 
strip. The makers are in receipt of numerous orders, which they 
anticipate will provide employment for the next twozmonths, 
Quotations are strong at £5 for gas strip; £6 10s. for narrow 
sizes of best tube strip; £7 10s. for wide descriptions of tube 
strip ; and £5 10s, for stead hoops cut to lengths. The chief 
firms enga in this trade are those mentioned last week in the 
list of members of the association. Cooper hoops and common bars 
do not show much briskness, though, when a comparison is made, 
hoops are slightly stronger than bars. The orders arriving at the 
mills are insufficient ved eee 4 more than partial employment. 
Common bars are quoted at £5; horseshoe bars, £5 5s.; common 
h £5 5s.; better grades, £5 10s.; and crown hoops, £6 to 
£6 Nail an is named at £5 to £5 5s.; and hinge strip, £6. 

The steel trade, though hardly so brisk as a few weeks ago, is 
buoyant. The lower prices of Siemens steel in Scotland, while not 
directly affecting this market, yet indicate the tendency of steel 
— at the t, and the cir st is not lost upon buyers. 

iemens blooms rolled by the best Welsh houses are quoted, 
delivered here, £5 per ton ; Bessemer blooms, £4 17s. 6d. ; and tin 
and plating bars, £5. Native makes of steel sheets produced from 
imported blooms were quoted this, Thursday, afternoon, in Birming- 
ham, £7 5s. for ordinary singles; £7 15s. for cold rolled sheets; 
and £8 5s. for cold rolled close annealed sheets; for doubles, £1 
additional was required, and for lattens, an extra £2. 

The local pig iron trade, affected by the weaker tone of the 
northern markets, has a tendency to less firmness. Consumers 
rarely enter into speculation, and the only business done is for the 
satisfaction of i diute requirements. They believe that the 
ease now observable in prices will continue, and it is, therefore, im- 
probable that any distinct improvement in the demand will be 
experienced this year. Quotations for Staffordshire pigs remain 
on the basis of for hot-blast all-mines; 37s. 6d. to 45s. for 
part-mines; and 29s, to 30s. for cinder. Imported pigs keep at 
about 36s, 6d. to 37s. 6d., delivered to works, for Northam ton 
and er 40s. to 41s. for Lincolnshires; and 52s. 6d. to 
55s. for Welsh and West Coast hematites, delivered here. Deliveries 
from the local furnaces are fairly numerous, and stocks do not 
accumulate with any rapidity. 

The North Staffordshire finished iron trade is fairly strong, but 
it is not what had been anticipated as the result of the quarterly 
meetings. The mills are running on an average four or five 
turns a week. Makers express some confidence in an early im- 

roved demand, and in a proportionate strengthening of prices. 

ther more is being done with shipping merchants on account 
of the Colonies and South America. Other markets do not show 
much vitality. Pigs do not improve. 

Colliery owners are somewhat disturbed this week by reason of 
the action of the colliers. A private conference of colliers, repre- 
senting, so it wasclaimed, the whole of the districts of South Stafford- 
shire and East Worcestershire, was held this week at Tipton, when, 
parm the cue from the Edinburgh conference, resolutions were 

in favour of restricting the hours of labour to eight per 
day, and calling upon all who exceeded those hours to work only 
within the stipulated time. It was also “ rded as advisable” 
that every Monday should be observed as a holiday, and the 
desirability of a week’s cessation from work was insisted on. It 
was resolved further that “the time had come when united 
action should be taken to secure an advance of wages of 10 per 
cent.; and the conference intended to give such notice on Novem- 
ber 12th.” It is this last resolution that has caused uneasiness 
amongst the owners. The men, however, have no funds to fall 
back upon, and it is unlikely that they will proceed to extremes. 

At the concluding inquest this week upon the seven men who lost 
their lives by the explosion of a double-furnace Rastrick boiler at 
the Brockmoor Ironworks of Messrs, Bryant Freer, Brierley-hill, Mr. 
E. B, Martin, C.E., chief engineer to the Midland Boiler ion 
Company, deposed that the boiler had been under the care of the 
company for many years, and had been periodially d. The 
boiler was well made, and the maximum working pressure was 30 lb. 
Considering the part that was ripped, it was his opinion that the 
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boiler should have borne three or four times the ordinary working 
pressure, It was difficult to believe that the boiler could have 
gone to any pressure which could have accumulated when the 
safety valve was blowing. He gave it as his opinion that the valve 
was cl at the time of the explosion. An inspection of the 
plates after the accident showed slight corrosion in the seam of 
one that wrapped over, but this corrosion would not have been 
discovered by an outward examination. The exploded boiler was 
connected with thirteen others, and was of a dangerous type 
through the men in charge not having control of the firing. e 
verdict was one of accidental death, the jury adding a rider, 
recommending the periodical hydraulic testing of boilers. 

The nailmakers at Bromsgrove are reso!ute in continuing their 
strike. Their condition is very severe, and but for the assistance 
— being rendered them, the strike would probably soon come 
to a close, 

At a meeting of the Council of the Birmingham Chamber of 
Commerce, held last week, consideration was had to the proposed 
new Italian tariff, which would come into operation on January Ist 
next. The chairman—Mr. H. W. Elliott—said that many items in 
the tariff proposed duties of 100 per cent. on goods of local manu- 
facture, and that as such increased duties must necessarily be 
detrimental to Birmingham trade, he suggested that a letter should 
be addressed to the Foreign-office directing the attention of her 
Majesty's Government to the matter, and asking them to take such 
oe as they deemed expedient to induce the Italian Government 
to forego the imposition of such prohibitive duties, The sugges- 
tion was approved. 

Allusion was made at the Wolverhampton Chamber of C 
at their meeting on Friday to the statement of the Hon. P. Stan- 
hope, M.P., that Chambers of Commerce could not expect the con- 
sular service to be used for commercial purposes, e chairman, 
Mr. P. Ironmonger, said that the German Consul had assisted the 
commercial classes in Germany by forwarding through their consular 
service samples and particulars. It was because of that fact that 
pressure had been pat upon the Government to give some assistance 
to the commercial classes of this country. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester,—The tendency of the market in the favour of buyers, 
to which I have referred in previous notes, has been still more 
marked during the past week, and both in the common and hema- 
tite qualities of pig iron prices have been decidedly easier. The 
lower prices which makers have been willing to take, have, how- 
ever, in some instances brought forward a fair weight of buying, 
and there has perhaps been more actual business doing than for 
some time past. This has been chiefly confined to one or two of 
the districts and outside brands of common pig iron; hematites, 
although sellers are now willing to accept much lower offers than 
they were prepared to entertain a short time back, still meet with 
only a very slow sale. Manufactured iron remains without material 
change ; makers are still kept very fully employed with shipping 
orders, and so long as they are not compelled to seek for business 
they are, of course, holding steadily to late rates. 

he Manchester iron market on Tear was well attended, and 
although the continued downward tendency reported from Glasgow 
and Middlesbrough had necessarily a weakening effect upon prices, 
there d to be a disposition to buy at the lower figures, which 
makers were prepared to accept, the idea in many cases being appa- 
rently to take advantage of a temporary extreme depression in 
rices, and to coyer at the lowest figure possible. In Lincolnshire 
oundry iron a very fair business has been done at about 37s., less 
24, delivered equa! to Manchester, and there have been inquiries 
for forge iron, but in most cases the prices offered by buyers seem 
to have been lower than makers were willing to accept, the average 
makers’ quotations being 36s, 6d., whilst buyers have offered about 
1s, per ton under this figure. In Middlesbrough iron there has also 
been a fair weight of business done at about 41s, 6d. net cash for 
good named brands of foundry delivered equal to Manchester. 
Scotch iron continues to be offered here at very low figures, but not 
much business is reported. Derbyshire foundry is still quoted at 
about 40s., less 24, delivered equal to Manchester ; it could, how- 
ever be bought at under this figure, but there does not appear to be 
busi of any t offering. Lancashire makers still hold to 
38s. 6d. and 39s, 6d., less 24, as their quoted rates for delivery equal 
to Manchester ; they are, however, simply out of the open market, 
and what business they are able to do on the basis of the above 
figures is confined to occasional small sales to regular customers. 

Hematites still meet with only a very poor demand in this mar- 
ket, and are weaker in price ; for pet go 3 foundry qualities 
delivered into the Manchester district the average quoted price is 
about 52s. to 52s. 6d., less 24, but sellers in most cases are prepared 
to come below this, and firm offers for anything like quantities 
would be accepted at very low figures, 

The manufactured iron trade remains in much the same position 
as last reported ; most of the local forges are still kept fully 
employed, chiefly, it is true, with shipping orders, but this for the 
present keeps them out of the market as at all anxious sellers, and 
price are firm at £4 17s. 6d. for bars, £5 5s. for hoops, and £6 7s, 6d. 
to £6 10s. for sheets delivered into the Manchester district, In 
some instances forge proprietors have orders on their books to keep 
them going for the next couple of months, but generally they have 
no ba) va of work ahead, and with the continued dep state 
of the home trade, future prospects are not promising. 

During the past week there have been some extraordinar 
speculative operations in this market in Scotch steel plates, whic 
have been offered at 7s, 6d. and even 10s. per ton under the ordinary 
current rates. The sellers have, however, retained to themselves 
the option of selecting from four different brands ; but even under 
these circumstances this heavy pane of the market seems 
unaccountable. Business has been pushed vigorously amongst the 
boilermakers in this district, and I understand some considerable 
sales have been made. Local makers, however, still hold to £7 
per ton for steel pres delivered in the Manchester district, and 
the leading Scotch makers disclaim any connection with the low 
prices which are being quoted by the speculative operators. 

There is no specially new feature to report with regard to the 
engineering branches of industry. Machine tool makers, stationary 
engine builders, boiler makers, and machinists are, in most cases, 
kept fairly well a with orders, but it is only a few special 
firms that are at all pressed with work. The general condition is 
that engineering concerns are in a position to undertake consider- 
ably more work than they have in hand, with the result that there 
is an anxiety to secure any orders going out that keeps prices 
excessively low, and there is no present prospect of an increased 
volume of business coming forward to put the engineering trade on 
a stronger basis. 

There have been no further negotiations with regard toa settle- 
ment of the Bolton strike, and so far as the employers are con- 
cerned, the matter would seem to be at an end. +7 the old hands 
choose to return on the masters’ terms, they will, as far as ible, 
be found employment ; if not, their places will be filled y men 
obtained from other districts, 

The meeting of the Manchester Association of Engineers held 
on Saturday last was devoted entirely to short communications on 
the Manchester Exhibition, and a number of interesting papers 
were read. ‘The first, and pease the most valuable, was one 
by Mr. 8. Boswell, on ‘Materials used in Boiler Construction.” 








After remarking that in. this direction there was certainly not a 
very grand show at the Manchester Exhibition, Mr. ell 


referred to four stands where exhibits of interest might be seen. 
The first was Sir Joseph Whitworth’s, where a solid weldless ring 
of fluid-compressed steel was shown. This, he admitted, as a 
forging, was a wonderful ~— of work, but there was something 
of the white ele hant kind about it, as it was outside its own 
Space, as a weldless ring for boiler purposes, that the greatest 








difficulties would have to be met and overcome. He might be 
considered somewhat conservative in his ideas, but he really did 
not anticipate an i iate revolution in boiler practice, although 
the weldless ring might possibly become a practical solution of 
the vexed question of rivetted joints. The inner and the outer 
sides of the plates were, however, at present left full of “ flats,” 
which would have to be removed before a good metal to metal 
joint could be made, and with the tools at present in the hands of 
Soller auniets they could not with facility handle such rings, whilst 
a solid weldless ring, say 12ft. diameter by 10ft. long, would 
have to be made at the waterside. Again, he was not sure 
that fluid-pressed steel would meet all the requirements at present 
laid down and successfully fulfilled by mild boiler steel, whilst the 
cost was, and ever must be, a serious item. The next stand 
referred to was that of the Steel Company of Scotland, and the 
masterpiece there, if not of the entire Exhibition, was a flanged 
boiler half end for the lower half of the front end of a marine 
boiler 14ft. diameter. This Mr. Boswell described in detail, 
and remarked that as a op of flanging by hydraulic machinery 
it stood second to none. essrs. Bolckow, Vaughan, and Co. 
showed some exceedingly fine samples of flanging by band, but 
taken from a boiler-makers’ point of view, perhaps the finest 
exhibit was that of the West Cumberland Iron and Steel Company 
in the form of a portion of a collapsed flue tube. This consisted of 
two plates connected by means of a flanged seam. The entire flue 
of which it at one time formed part was at work at a colliery in one 
of the Midland Counties, where it was allowed to get short of 
water. The result was overheating the plates to such an extent as 
to cause them to be forced down almost on the bars, The plates 
would thus not only be subjected to a hot rending test, but they 
would also be subject to a very high tensile strain, and as most 
metals lost their strength in a marked degree when hot, they 
would admit that it must be excellent metal that would stand such 
a test as here shown in which the stretch of the metal with- 
out sign of fracture in 33in. was no less than 28 per cent., 
while the high tensile strain was amply shown by the manner in 
which the flanged seam had beeen crumpled up. This was one of 
the cases which clearly proved the advisability of having flues well 
strengthened with per ag 84S seams of one form or another. 
Taken together, the exhibits he had mentioned should at least have 
one effect upon the minds of observers, and that was, if they were 
still sceptical as to the qualities of steel for boiler purposes, such 
scepticism should be removed, particularly when they found there 
were really no exhibits of iron, perhaps because the maker did not 
dare to place these side by side with mild steel, now almost uni- 
versally adopted for high-class boiler work. Mr. Ashbury pointed 
out that the weldless ring shown by Sir Joseph Whitworth and 
Co, was simply a forecast of what might be expected in the future, 
and he thought it augured a great change in marine boiler making. 
Mr. Rawlinson remarked with rd to the difficulties of manu- 
facturing, that it was really too late in the day for engineers to 
consider these as obstacles to progress, Mr. Thos, Ashbury, C.E., 
next read a paper describing the locomotives at the Exhibition, 
and remarked that the compound engine shown by Mr. Webb did 
him the highest credit, and he was to be congratulated that he had 
so persistently adhered to his compound system, which had held 
its own and realised the results expected. Mr. J. Horsley de- 
scribed the samples of pipes that Messrs, Macfarlane, Strong, and 
Co, are making for the Bombay and the Thirlmere Waterworks, and 
referred to an important advance which he said had been made in the 
designing of pipes for conduit work. Ordinary pipes were pro- 
vided with socket and spigot ends, but Mr. Hill, the engineer to 
the Thirlmere scheme, had determined to employ, to a large 
extent, pipes with plain ends which would butt against each other 
and were jointed with collars, This method of jointing had seldom, 
if ever, been adopted in this country, but if all the advantages 
anticipated from its use in the Thirlmere scheme were realised, it 
contd tend to hydraulic po ay revising their note —— 
turbine was next described by Mr. J. Ingleby, and Mr. W. Schroller 
read two short papers descriptive of Simons’ continuous ammonia 
still and the Simon-Carvé coke oven. Mr. R. Sugden gave a 
practical description of the four large engines which supply the 
motive power to the machinery, and claimed the greatest novelty 
for the pair of Wheelock engines put down by Messrs. Daniel 
Adamson and Co., adding that they also omen better with his 
ideas of an engine for machinery turning than any he had yet come 
across, Short discussions followed each paper, and the proceedings 
then closed with the usual votes of thanks. 

In the coal trade a fairly brisk business continues to be done in 
the better qualities of house fire consumption, and in the West 
Lancashire district there is a general talk of putting up prices 6d. 
per ton next month, but the leading Manchester firms have decided 
to do nothing with regard to prices at present. Other descriptions 
of fuel for iron making, steam, and engine purposes, continue only 
in dull demand, plentiful in the market, and quite as low in price 
as ever, and this applies equally to steam coal for shipping purposes. 

Barrow.—A quiet tone still exists in the hematite iron trade. It 
is difficult, however, when the position is analysed to explain why 
this state of things exists, alongside of the fact that iron ore is 
very brisk and firm, and the steel trade quite active. There is but 
one solution of the matter, and that is the effect which has been 
brought on hematite by the action of speculators ; but while the 
latter have been disposing of hematite warrants at as low a price 
as 41s, per ton net at three weeks, makers of iron are firm in ask- 
ing 42s. for No, 3 forge and foundry iron to 44s. for Bessemer iron 
in parcels of mixed numbers. Notwithstanding the low rates of 
warrants, on which, by-the-way, there is not much guarantee of 
quality, business is doing by makers at their own rates, and the 
best brands will always command good markets. The output of 
iron is still fully maintained, and as yet there has been no attempt 
to blow out any of the furnaces, as has been threatened in order 
to check the downward tendency in prices. There can be no doubt 
that with iron ore brisk and steel active, the pig iron trade must 
ee soon participate in a better state of things. With this view 
makers are slow to sell for forward delivery. The stocks on 
hand are large, but not unreasonably so, and would be 
cleared out in a short time if the output was curtailed. 
Steel makers are not only busy, but the demand is fully maintained 
for rails, bars, billets, &c. Heavy sections of rails are quoted at 
£4 2s, 6d. per ton net f.o.b., and blooms, for which there is little 
inquiry, from £3 17s. 6d. to £4 per ton net f.o.b, There is very 
little inquiry for steel for eo ape purposes. ices are 
quoted for delivery here at £5 1 r ton for Siemens’ plates to 
stand Lloyd's tests. Billets and slabs are in good inquiry at about 
£4 2s, 6d. per ton net. There is nothing new to note in the ship- 
building trade, which is very quiet. Engineers are rather better 
off for orders. The Barrow Shipbuilding Company has been en- 
trusted with the order to build a pair of paddle engines for H.M.S. 
Investigator, now building at Plymouth. There is animprovement 
to note in the iron ore trade, as the advance in prices on Spanish 
ore, consequent on the increased freights, has again opened up a 
trade with South Wales for Furness and Cumberland iron ore, 
The coal and coke trades are steady and well employed, and prices 
are firm. In the shipping trade there is a — tone. The 
Marsh Ironworks of Messrs. Kirk Brothers, of Workington, which 
have been standing idle for some time, have been restarted in the 
manufacture of bar iron. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE South African market is attracting .renewed attention. 
There is no doubt that fortunes are being rapidly made out there 
in the gold and diamond mines, A Sheffield manufacturer gave 
me some interesting information a few days ago of the flood-tide 
of prosperity which has set in for the Transvaal. o or three 
years ago he was in despair of ever being able to resume business 
with the Cape and South African markets generally. Now he is 








full of work, and orders come in by every mail, They are mainly 
for axes, adzes, picks, shovels, and mining appliances. Cutlery and 
other requisites are also gradually being ordered as people get 
settled in their new quarters. Johanisberg, twelve months ago a 
collection of settlers’ shanties, is now a town of 40,000 inhabitants, 
with five hotels and several banks. One mine has paid 240 per 
cent. dividend within a year. A traveller for an Eastern Counties 
firm of agricultural machinery makers resigned his appointment 
the other day. While in the Transvaal be purchased an allotment 
of land, which he re-sold within the twelve months, clearing 
£25,000 by the transaction. There is some fear of the rush being 
overdone. Already the tidings of luck are causing home capitalists 
to invest in land in the hope that they may ‘strike gold” as the 
traveller did. 

More cheerful reports with regard to iron and steel come from 
the United States, and there are statements of increased prices 
being obtained in the Black Country. As yet the improvement in 
the iron industry has not touched the Sheffield district, but the 
steel trade continues to get brisker, mainly, however, in the lower 

des, and ir. railway material the demand is heavy enough to 
justify anotber advance in values, though I have not yet heard of 
that step being taken. 

Colonel Brackenbury, R.A., director of the Artillery College, 
who was accompanied by several officers of the Royal Artillery from 
Woolwich, paid on the 20th inst. a visit to the works of Messrs. 
Charles Cammell and Co., Messrs. W. Jessop and Sons, and Messrs, 
Vickers, Sons, and Co., where they inspected the various processes 
of manufacture, particularly those relating to guns and projectiles. 
They also visited the works of the Hadfield Steel Foundry Company, 
to inspect their armour-piercing shrapnel and other steel projectiles, 
and the manufacture of steel castings. On the 2lst they went to the 
old-established Wortley Forges. ‘I'he visitors were received 
conducted round the works of Mr. Thomas Andrews, who showed 
them many objects of interest, including the ancient a hammer, 
nearly 200 years old, and also one of the first rolling mills put down 
in Yorkshire, to carry out the invention of the unfortunate Henry 
Cort, nearly a century ago. The officers witnessed the manipula- 
tion of Wortley iron, from the rough state into the finished article, 
including bars used for loom cranks, railway work, chains, colliery 
and other purposes ; large chains for lifting heavy guns attracted 
notice, particular notice being taken of the preparations for forging 
one of the most massive chains hitherto constructed, which is 
intended for lifting one of the largest type of modern steel guns. 

It has been freely rumoured in these parts for some time that 
working arrangements were about to be made between the Hull 
and Barnsley and North-Eastern Railways. A distinct contradic- 
tion is given to these rumours, which are stated to be “‘ wholly 
unfounded.” One great object of joining the line was to break 
down what was called ‘‘the monopoly of the North-Eastern.” 
‘* Working arrangements” made by a struggling company with a 
PS one is simply a euphemism for gentle absorption. 

A Parliamentary return has just been issued of the number of 
ounces of gold and silver plate upon which duty was paid into the 
various halls in Great Britain in each year from 1878-79 to 1886-87, 
the number of ounces upon which a drawback was allowed, and 
the number of watch cases hall marked, distinguishing those of 
British from those of foreignorigin. AttheSheffield Assay Office me d 
was paid on 113,881 ounces of silver during 1886-87, and drawbac' 
allowed on 315 ounces, with 11,152 ounces assayed under the volun- 
tary system. These figures show that in spite of the depression of 
trade—and in no department has complaint been more severe than in 
the production of silver and plated goods—business has steadily 
advanced since 1879-80, when the weight was 73,5980z The 
returns show the net weight on which duty was paid, 7.c., the gross 
weight, less the deduction of one-sixth allowed in respect of 
unfinished articles. A very large business is also done at the 
Birmingham Assay Office, but it may be questioned if the figures 
will exceed those of Sheffield to any considerable extent. No 
watch cases are made or hall marked in Sheffield. 

The Midland Railway Company has recognised the extra and 
important services rendered during the recent strike of drivers and 
firemen by presenting to each of the officers and servants who 
remained loyal to the company a resolution proposed by the chair- 
man and seconded by the deputy chairman in these terms :—“ That 
the directors desire to express to the officers of the company and 
to the servants engaged in the conduct of the traffic their high 
appreciation of the services rendered and of the zeal and oe 
the company displayed during the late period of exceptional diffi- 
culty in working the traffic of the line.” 











THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THERE are as yet no signs of improvement in the Cleveland Pig 
iron trade. Last week scarcely any business was done, althoug! 
sellers continued to press their iron on the market and endeavoured 
by further concessions to tempt buyers. At the market held at 
Middlesbrough on Tuesday the prevalent feeling was one of 
despondency, and but few sales were made. It is indeed scarcely 
to be expected that consumers will re-enter the market until they 
have reason to believe that prices have reached the bottom. Quo- 
tations for No. 3 g.m.b. were made by merchants at 32s. per ton 
and by makers at 32s. 3d., being a reduction on last week’s prices 
of 6d. per ton, in either case. Offers by buyers to place orders at 
31s. 9d. per ton were not accepted. The demand for forge iron is 
scarcely any better than for No. 3. The price has fallen 9d. during 
the week and now stands at 30s. 9d. per ton. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘Acklam 
Hematite,” mixed Nos., 44s. per ton ; ‘‘ Acklam Yorkshire,” Cleve- 
land, No, 3, 33s. 6d. ; ‘‘Acklam Basic,” 35s.; refined iron, 48s. to 
63s., net cash at furnaces. 

Buyers of warrants offered 31s. per ton, but sellers asked 3d. 
— Oe no business resulted. A week ago the price current was 

S. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store decreased 354 tons last week, the quantity held on Monday 
being 327,880 tons. 

Pig iron shipments improved somewhat of late, by reason, no 
doubt, of the better weather. The quantity sent away between the 
1st and 24th inclusive was 58,140 tons, or about 1000 less than 
during the corresponding portion of September. 

In the finished iron trade no improvement has taken place, and 
makers continue to have the greatest difficulty in getting sufficient 
orders to keep their mills going. Prices remain unaltered. 

The owners of those finished iron works which have been stand- 
ing for some time, and which are less favourably situated than the 
majority for successful conversion into steel works, are in several 
cases selling off their plant by auction or by private contract. 
They thus seem to have come to the conclusion to accept the situa- 
tion and realise their loss. Two or three weeks since the Imperial 
Tronworks, situated at South Bank, were sold off. 

The plant consisted of puddling furnaces, a forge train, mill 
furnaces, bar mills, hammers, engines, boilers, roofs, shears, &c., 
all of which were sold without reserve. Among the largest items 
were the'cast iron floor plates, of which there was a considerable 
quantity. The prices realised were very low. 

The cast iron work, taken by itself, and including machinery, 
rolls, and floor plates, did not fetch much more than 30s. per ton 
allround. Several second-hand shunting locomotives, from another 
source, were put into the sale, but there was no bid for them 
whatever. Much of the plant was, as usual, ——- by middle- 
men, some of whom acted on commission, but others bought in 
order to re-sell, 

Since the above sale took place, the works of the Hartlepool 
Malleable Iron Company have been sold by private contract at a 
very low price. The firm who purchased them is believed to be the 
same as that which purchased the Stranton Ironworks some time 
since, It is understood that their object is to break up and use, 
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or re-sell. It is rwmoured that the Skerne Ironworks at Darlington, 
which for many years has been inoperative, is likely soon to be 
sold, either by auction or by private contract, and broken up. In 
all these cases the position of the works is not favourable for steel- 
making. They were originally placed where they are to be near 
the coal supply. In the manufactured iron trade, where 50 cwt. of 
coal is used per ton of finished product, Pes Aen of pig iron, 
it is obviously more important to be near the coai than the pig iron. 
In steel making it is just the reverse, besides which, nearness to 
pig iron at present means also nearness to shipping facilities. The 
steel manufacture is mae / to develope in future, mainly, or only 
at seaport towns. Should the Siemens basic process come into 
vogue, as seems probable, Middlesbrough is not unlikely to become 
predominant in this, as it used to be in the now almost departed 
finished iron trade. 

The days during which the Jubilee Exhibition at Newcastle-on- 
Tyne will still remain open are now numbered. Last week, com- 
mittees and sub-committees of jurors, were busy inspecting the 
various exhibits, whose owners had ex a desire to enter into 
the competition for awards. Whether or not these awards, when 
known, should lead to the usual amount of satisfaction and dis- 
satisfaction, it is certain that the jurors have been sparing no pai 
to do their ae are | to the best of their judgment. It is 
said that complaints have been made to the effect that several 


house coal, and small bituminous and small steam. For the last 
quotations are 3s. 6d. again. 

Ruling prices at Cardiff this week: Steam, from 8s.; Newport, 
7s. 6d.; Swansea, 8s.; bunker steam at Swansea, 6s. 9d. to &s., 
according to quality; house coal at Cardiff, 8s. 3d. Rhondda No. 3 
is firm at this price, and in some cases is selling at 8s. 6d. Welsh 
cokes are in good demand at 16s., foundry 14s., furnace 12s, 
Swansea is offering good coke at 12s., but 14s. 6d. to 17s. for 
foundry. Pitwood is at 16s., and eee: 

There has been a flutter in in the railway world in regard to 
a local rumour that the Vale and Rhymney Railways were 
likely to be amalgamated. I do not think there is the slightest 

in of truth in it. Many shareholders of the Rhymney would 

il it, but however excellent the result in many ways, and looking 
from various points, there is little prospect yet of such a step being 
brought about. 

A good movement is promised at Treforest. The Forest Com- 
pany, which has extensive works and collieries near Pontypridd, 

acquired the Taff Vale Works, formerly owned and worked 

4 Mr. Richard Fothergill. Like Liwydcoed, Abernant, and 
ymouth, these works were closed at his failure, and have 
remained so; but now, in changing hands into those of so 
ce a company, much public benefit will be derived. The 
eading spirit of the company endeavoured some time ago to 
Plymouth Works, but was prevented doing so, unfor- 





exhibits were inspected and adjudicated upon in the ab of the 
exhibitor, or bis representative, to explain them. This, however, 
must always be the case. Notice was duly given that inspection 
by jurors would commence on a certain day and at a certain hour. 
Obviously, however, as the same committees were working several 
days in succession, they could not be at all the exhibits at the time 
fixed for the ye cred of their operations. It is undoubtedly 
tiresome to an exhibitor to have to wait about in a cold building 
for two or three days. But if he goes away, and in his absence his 
exhibit is visited, he cannot reasonabl complain or demand a 
second visit. It is understood that the Exhibition as a whole will 
have turned out a profitable venture, a ble balance being 
likely to remain after all expenses are paid. The leading engi- 
neers, manufacturers, and public men of Newcastle certain 
deserve the greatest credit for the spirited way in which this Exhi- 
bition was got up, and carried through to a successful issue. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron warrant market has been comparatively 
idle this week. Buyers and sellers have been alike indisposed for 
business, and the prices of warrants have been slowly receding, 
having fallen to a lower point than before, touching the lowest 
price of the year. While the warrant market has been thus in- 
active, the shipments have been good. For the past week the 
amounted to 9889 tons, as compared with 8651 in the correspond- 
Re of 1886. There was despatched to the United States 
1 tons ; Canada, 1792; Italy, 710; Australia, 288; Holland, 
200; and France, 150 ; quantity sent coastwise being 2974 tons. 
The additions made to stocks in the warrant stores are larger than 
of late, and there is a scarcity of fresh shipping orders at the 
moment. Since last report one furnace has been put out at 
Wishaw, the total now blowing being 83 against 66 twelve months 
ago. - 

The current values of makers’ pigs are generally about 6d. per 
ton lower, as follows:—Gartsherrie, f.o.b. at Glasgow, per ton, 
No. 1, 46s. 6d.; No. 3, 42s. 6d.; Coltness, 50s. 6d. and 43s.; Lang- 
loan, 47s. 6d. and 44s, 6d.; Summerlee, 49s. 6d. and 42s.; Calder, 
47s. and 40s. 6d.; Carnbroe, 42s. 6d. and 39s.; Clyde, 45s. 6d. and 
40s. 6d.; Monkland, 42s. 6d. and 38. 6d.; Govan, at Broomielaw, 
Geangeaenth, 402. andl #h.; Ghonpteweck, at Anineensn, tle, nd 

rangemouth, 49s. and 43s.; Gle , at 47s. an 
40s. 6d.; Eglinton, 41s. 6d. and ‘36s. 6d.; > 
*~ 39s. ped a 

ere was shipped from Glasgow in the past week £5500 worth 
of locomotives, £9688 sewing machines, £6749 machinery, £31,147 
_ av ~~ manufactured goods. 

panish ore is firm in price, 14s. 6d. per ton bei uoted 
delivered in the Clyde. “ — 

The past week’s imports of Cleveland pig into Scotland were 
8592 tons, as compared with 4785 in the same week of last year. 

There is a slight improvement in the malleable iron department, 
shipping orders being more plentiful, while the home demand is 
fairly well maintained. The current price of merchant bars is 
£4 15s., less 5 per cent. discount. Inquiries from India for 
unmarked bars are backward at the moment, the price being 
£4 7s. 6d. net. Old rails and scrap iron are both quiet at the 
moment, and quoted at 57s. and 47s. respectively. Steel makers 
have been chiefly interested in the orders that are being placed 
in connection with new vessels contracted for by the Clyde shi: 
builders. The specifications for these are reported to Samenaly 
mark a slight uction on former prices, the fall in one or two 
instances being reported as considerable, merchants being cre- 
dited with contracting to supply the steel at rates which they will 
find it very difficult to persuade manufacturers to accept. 

The coal trade has exhibited increased activity in the home 
de ment, as result of colder weather. 

e shipping trade is unsatisfactory. There has been a scarcity 
of vessels at some of the ports, due partly to ships being delayed 
by unfavourable weather, and partly to the extra demand and higher 
freights paid for tonnage at Newcastle. The prices of shipping 
coals are lower than ever, the staple quality shipped—main coa]— 
being delivered free at ship in Glasgow har' at 5s, 3d. to 5s, 6d. 
per ton. The past week’s Scotch shipments have been: At 
x 22,547; Greenock, 69; Ayr, 10,762; Irvine, 2504 

; Ard: 2574; Burntisland, 12,600; Leith, 6462; 
Grangemouth, 12,242; Bo'ness, 3567; Granton, 3588; and Port 
Glasgow, 2190, the total of 85,022 tons contrasting with 89,139 in 
the corresponding week of last year. 


we 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

APPEARANCES are now favourable for a peaceful solution of the 
sliding scale difficulty. The opinion amongst the well-informed 
has always been that the colliers would not willingly forego the 
scale. They have found its action to be just, for if it has com- 
pelled them to take low wages when coal was low, they have shared 
in all the advances of price. But the fact is, that the jealousy of 
some of the representatives has been at the bottom of the mischief. 
They have prompted disaffection in order to get more power, and 
become of more importance. The sense of the colliers has 
enabled them to see through this, and at a large meeting of colliers 
held on Monday, in Merthyr, which has now become the ‘head 
centre” for collier gatherings, the question was brought to the 
test. There were p t at the ting 104 delegates, these 

resented 40,474 men, and the result of the voting, after the 
subject had been vigorously discussed, was that the majority voted 
in favour of retaining the scale. The exact figures were as follow: 
For the maintenance of the scale, 21,720; against the present 
scale, 18,000 ; neutral, 500. 

It will be understood that delegates representing this number 
of men voted as stated, and although it may seem a precarious 
majority, yet it was understood at the meeting that a pro- 
— of the delegates representing the 18, men would have 

stubbornly against any attempt to do — with the scale. 
Their negative meant that the scale requi additions, and 
amendments, and this will again come to the front. At present it 
may be assumed that the scale is safe, and the rocks ahead passed. 
Just at this turning point, too, it is well to note that the coal trade 
is improving all round, and for inds of steam quotations are 
a trifle higher. The demand is well maintained for steam and 








a) 
tunately, and their destiny would appear now to be settled. With 
respect to the Taff Vale, the idea is a Siemens works. The site is 
ten miles to Cardiff, so that competing works at twenty-four miles 
distance will be a rather heavily. The new works will 
get their foreign ore, , and coke at a cheaper rate than others, 
and in turn the manufactured article, blooms and bars, can be 
sent to destination for less. On the other hand, while I note the 
re-start with satisfaction, and think that Sir W. T. Lewis, the 
leading mind of the movement, has again scored a substantial suc- 
cess, and a great public benefit, the miners will have to struggle 
almost as much as others in the competitive race, and must work 
with a will. Here, for example, is Dowlais making capital large 
plates and sending them to the Landore Bridge, thirty miles, 
though in the immediate neighbourhood of the bridge, steel sheet 
manufacture forms one of the special features. Dowlais, I regret 
to say, is beginning to suffer again from the drought. If no rain 
of importance should fall during the next two weeks there must 
be partial sto; , at least, again. There has not been such a 
rainless year for the last quarter of a century. 

A good deal of business is being done at the various steel works. 
From Blaina to Blaenavon and rag od to Cyfarthfa there is a 
fair amount of activity. I was in the Cyfarthfa district this week, 
and was enabled to examine steel samples similar to those sent to 
the Newcastle Exhibition. The splendid character of the steel may 
fittingly be described as evincing the ductility of lead. The cold 
mild steel experiments have sented in bars being pressed quite 
flat, thus beating all competitors; in being turned into spiral 
columns, into heart shapes—in fact, into all kinds of forms, with- 
out the slightest fracture. One of the best steel experiments was 
very remarkable. A piece of steel was punched into holes so near 
the margin that had it not been of the finest steel the piece must 
have been split up. These, as well as the Dowlais samples now on 
exhibition at the Cardiff Free Library, deserve more than a passing 
notice. 

Prices remain the same as last week for rails, blooms, and bars. 
a lowest quotation, 12s. Large quantities are coming in 
from Bilbao. 

In tin-plate there are rumours of a temporary stoppage at Mon- 
mouthshire, but facts are wanting. 

In the Swansea district new business is slack owing to the ad- 
vance in prices of tin. Exports are well maintained. Quotations 
little altered from last. At the Exchange cokes were quoted from 
12s. 94.; Bessemer, 13s.; Siemens, 13s. 6d.; ternes, 24s.; coke 
wasters, 12s. 6d. As 78,000 boxes were sent away last week, and 
only 40,000 made, stocks are low. Prices certain toadvance. 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE position of the iron markets, all along the line, has been a 
firm one all through the week, and in most branches the tendency 
of prices has been towards a rise. The less favourable quotations 
from-England have not the influence on the German markets which 
they to have a few years back ; they are now more dependent 
for their tone on America, so the sinking of warrants in Glasgow 
has no effect on prices here. Also, a glance at the markets of the 
other groups shows that in Silesia the pig iron trade continues 
very buoyant at firm prices, and that the rolling mills, forges, and 
foundries, &c., are working —- most satisfactorily, and similar 
favourable accounts come from the rest, including the neighbour- 
ing one of Austria. In France the iron business keeps very un- 
steady, and the continued war between the Paris Caissiers and the 
iron works keeps the prices depressed to a di , whilst the 
Belgian market shows no sign of relaxation, and prices remain firm, 
though perhaps fewer fresh orders are coming in. 

In the Rhenish- Westphalian district, ores are still in full demand, 
M. 12°60 being still paid for roasted steel stone. Spiegel and forge 
iron are in continued good request, and basic pig has advanced 
M. 2 p.t., and is now quoted at M. 43 to 44. The new wrought iron 
convention has become definite till the close of 1890. Prices of bars 
are firm in consequence, but cannot be improved till the earlier 
bought stocks of middlemen are cleared off. A large weight of 
rails has been given out lately, the tenders gn ranged from 
M. 116 to 125 p.t., whilst an English offer was M. 123°60at Bremer- 
haven, and 124-60 at Harburg. The finished sets of wheels and 
axles were offered at M. A convention of all the wire nail 
makers is a settled matter, though not signed, and the prices of 
this article will be at once advanced. Sheets are in as good demand 
as ever at M. 137 to 140 p.t. The brass founders are full of work, 
but at too low prices. ere is no improvement or change to note 
as regards the machine and constructive shops. Coals are 2d. p.t. 
dearer than as last noted. 

I give the continuation from last week of the report of the Diissel- 
dorf Chamber of Commerce for 1886 :—‘‘ For the machine tool manu- 
facture the year 1886 was also unfavourable, inasmuch, as the 
depressed condition of trade in general caused less demand for 
these machines, and consequently orders could only be obtained at 
very low prices. If just some of the best situated works considered 
it advisable to put down more powerful and better machines when 
the old ones were too weak to deal with steel, which is continually 
coming more and more into general use, and in consequence of 
competition were unable to turn out enough work in order to 
reduce the cost of production, still, the slight prospect of any im- 
pene in the situation this year, caused only very few to do so. 

t was only in the second half of the year, when greater demands on 
the German iron and steel industry were made from abroad, that a 
ter call for machinery set in, but which soon became checked 
y the fears of war, which had arisen in the meantime. The rail- 
ways did not add any new plant to their machine shops, and the 
general unprofitable condition of trade caused few new machines 
to be ordered anywhere. There was not the least request for them 
at the shipyards, as most of these had not work enough to keep 
the old machines employed. About the middle of the year there 
came some ay emands for machine tools from the mi 
workshi this only caused a momentary spurt. The deli- 
veries a) were very small—firstly, because there was little 
demand ; and secondly, the 


sage | through competition, were so 
reduced that no profit could be realised. e high foreign duties 
have greatly hindered the sale of wire-drawing machines and 
apparatus, the larger portion of which used to be exported, and 
for which there was a demand. 

‘The foundries could only be kept on at reduced prices and with 
restricted output. Although towards the end of the year a rise in 





pig iron took place, till now there has been nothing but a fall in 
the already so reduced price of castings to relate, a certain sign 
that consumption is not in normal proportion to production. 
Especially in the pipe es in spite of a moderately 
demand, the prices have reached such a point that all profit is 
excluded from the account. A combination was mooted, but it 
came to nothing. Through the competition of Belgium and 

land, which possess the advantage over us of ee raw mate- 
rials, the export by native works becomes very difficult, 

‘The forgers of heavy pieces, particularly for shipbuilding, com- 
plain still of the English competition, because these articles are 
imported duty free, and yet England has cheaper materials and 
water carriage, and in these circumstances the result of this 
branch of business were unfavourable, and so much the more so 
because the demand for vessels was hardly worth mentioning. 

‘‘The year 1886 can only be called an unfavourable one for the 
wire rod and wire branch. The prices a falling, and 
this caused the wire-rod combination to be dissolved on July Ist. 
A better demand from America coming in November and December 
caused an improvement in prices, but whether this will last cannot 
be foretold. Now that Russia has completely shut out the impor- 
tation of wire, and North America keeps aloof more and more, with 
the great increase in the native production, added to that of Belgium 
and England, the competition in the over-sea markets is ever 
becoming severer. As concerns the ability to export, when it is a 
question of manufactures in weighty quantities, the most important 
factor is the railway freight. In the eastern district, for instance, 
the coal freights are much lower ; if the coal freights of this district 
were the same for distances above 50 to 60 kilom., this would make 
a difference on the raw materials, as pig iron and steel billets of 


M. 3 to 4 per double wagon—10 tons. It is also much to be 
regretted that our petition was not listened to with regard to 
lowering the i on iron vitriol lye, which is produced in 


such large quantities at the wire mills, and must now be left to run 
to waste, because the iron vitriol makers cannot afford to pay the 
freight on it as charged by the present tariffs. Also the by no 
means inconsiderable factories for tinned and enamel wares com- 
plain very much that the demand is not commensurate with the 
power of production, through the establishment of new, and the 
unlimited extension of the old, works. 

“The iron industry raises a general, well-grounded complaint of 
the too high railway freights on heavy mre in large parcels, a 
suitable reduction of which would enable the blast furnaces to pro- 
duce crude iron cheaper, and the export manufacturing works to 
deliver their goods on foreign markets at a lower figure. In this 
way the competition on the foreign markets would be facilitated, 
the employment of the native works increased, and, in consequence, 
more freight brought to the railways, which would in a great 
measure compensate for the reduction ited. The year 188 
was not favourable to the trade in iron and steel goods, and nothing 
gratifying can be reported on it. In order to secure orders in the 
usual way, it required great exertions, and yet no adequate profit 
could be ech For most articles there was a constant fall in 
prices, and it was only in the fourth quarter, in consequence of the 
rise in pig iron, that trade became a little brisker, and a slight 
increase of price on finished s was obtainable ; still there was 
no confidence that prices would be maintained. The present year 
has brought no improvement, and after a few months, the hope of 
better prices in general has been delusive.” 








LAUNCHES AND TRIAL TRIPS. 


THe Drummond Castle, the second of the Castle line of Royal 
Mail steamers which has been tripled by Messrs. T. Richardson 
and Sons, of the Hartlepool engine works, left Hartlepool on 
Saturday for a full trial of her new machinery. The original 
engines were built by Messrs. John Elder and Co. in 1881, and 
were of the two crank compound type, having cylinders 5lin. and 
88in. diameter, with a stroke of 4ft. Qin. ese have been con- 
verted into three crank triple expansion, with cylinders 33in., 
55in., and 88in., steam being generated in three very ~— double- 
ended boilers at a pressure of 150lb. During the twelve hours’ 
trial the engines worked most satisfactorily, after which the 
ship was taken over by the representatives of the Castle Company, 
pare left for London, where she arrived in due time, having 
made a very successful passage. Besides the alterations to the 
main engines, a large refrigerator has been fitted, by means of 
which the ngers will be su cr with fresh meat, fish, milk, 
&c., throughout the voyage. Al the cabins which were damaged 
by fire in London have also been renewed by Messrs. Withey and 
Co., of the Middleton Shipyard, and the whole of this work was 
accomplished in the short space of fourteen weeks. Messrs. 
Richardson and Sons have been advised by the Currie Compan, 
that the saving of fuel on the Grantully Castle, as compared wit 
the old engines and boilers, has been 34 per cent. on the voyage 
from London to Cape Town, and this great success has resulted in 
a decision to place their finest steamer, the Roslyn Castle, in 
Messrs. Richardson's hands to triple, and she will arrive in Hartle- 
pool early next year. This great saving in fuel has also been 
cocomaptidbed in the Union Company’s s.s. Trojan, which has just 
returned from her third Cape voyage. It is an interesting fact 
that the Drummond Castle's engines complete the large total of 
30,000 indicated horse-power, which has nm manufactured by 
Messrs. Richardson and Sons since last January, and is the greatest 
output they have ever recorded in so short a space of time. 

e Earles’ Shipbuilding and Engineering Company have launched 
the Apollo, a screw steamer built for Messrs. Thomas Wilson, Sons, 
and Co., for their Bombay trade. The dimensions are 330ft. by 
4lft. by 29ft., and the ship is constructed to Lloyd’s highest class 
of steel ; she has two complete steel decks, and bridge-deck ex- 
tending over engine and boiler space, a turtle back forward, and 
house aft, with hood enclosing the stern. Accommodation is pro- 
vided under the — for captain and twelve passengers, with 
comfortable dining-saloon, state rooms, and every necessary con- 
venience, all fitted up ina very substantial manner. The officers 
and engineers are berthed in the house aft, and the seamen and 
firemen forward, under the upper deck. The holds and ’tween 
decks are thus entirely available for cargo ; water ballast is pro- 
vided for in two large hold tanks suitable for cargo ; the pumping 
arrangements for these and the rest of the ship being very com- 
plete and efficient, as there are large deck pumps worked from the 
winches as well as the engine-room pumps. The ship is rigged as 
a schooner, with two pole masts, and very complete and ample 
arrangements of derricks, and booms are carried out for the quick 
working of cargo. The provision for steering is of extra strength, 
and consists of a steam steering gear made by Messrs. Amos and 
Smith, and a powerful Hastie’s hand screw gear. The rudder and 

rtion of the stern-frame are made of cast steel, manufactured 

Messrs. W. Jessop and Son, of Sheffield. Her pyerest 
which has also been made by the builders, consists of a set of triple 
compound three-crank inverted engines, having cylinders 25in., 
40in., and 66in. diameter by 48in. stroke, and two double-ended 
boilers of ample size, made in accordance with a and Board 
of Trade requirements for a working pressure of 160 Ib. per square 
inch. 

Messrs. J, F, Waddington and Co,, Seacombe, have launched a 
handsomely modelled steam launch, named the Olinda, built of 

vanised steel, for Messrs, H. Savill and Co., of London, for the 
zilian Government. The craft is 45ft. 6in. by 8ft. 6in, moulded, 
4ft. 6in. moulded, with bulwarks at ends and rails amidshi 

e engines, also built by Messrs. Waddington, have cylinders 6in. 
and 12in, diameter by Qin. stroke, The boiler is of the horizontal 
return tube type. the preliminary trial of the engines they 
were found to work be smoothly, run! at a speed of 240 revo- 
lutions without the slightest hitch, the launch ay rp Se speed of 
ten miles per hour, She will be shipped in a few days to the 
Brazils. 
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NEW COMPANIES. 
Ri... ~ following companies have just been regis- 


Alcanices Tin Mining Company, Limited. 
This company was registered on the 15th inst., 
with a capital of £45,000, in £5 shares, to purchase 
from the Comte de Poix certain tin mines situate 
in the province of Zamora, 7 known as the 

Alcanices Tin Mines, The subscribers are :— 


ae Straus, 9, St. George’s-square, 8.W., mer- 
A. 3 aes 19, Pembridge-gardens, W., mer- 
c ox 22 ne . oe - <6 oe Ca cae 
E. Hartmann, U Park, Essex, clerk .. .. 
E. J. Tooley, ie L., N., clerk :. 3: 
H. Hilly, 42, U: lerk 

W. H. on, 


Bedford-place, c’ a de 

° » 3, Clonbrook-road, N., clerk .. 
E, Settelen, 10, Gower-street, W.C., clerk .. .. 

The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first. Most of the articles of 
Table A are adopted, 4 


Barrett Gold Mining Company, Limited, 

This is a reconstruction of a company of the 
same title, carrying on mining operations in the 
South African Republic. It was on red on 
the 14th inst., with a capital of £240,000, in £1 
shares, Every member of the old company will 
be entitled to one new share credited with 18s, 
paid up in respect of every share held in the old 
company. ‘The subscribers are :— 


A. Fass, 70, Queen Victoria-street, merchant .. 1 
ar + eu eapeatanaranne 84, St. rge's-square, 
G, Christie, 40, Queen Victoria-street, merchant. . 1 
J. Mackie, 14, Capel-terrace, Bow, accountant .. 1 
J. Bar' 
1 
1 
1 


tt 





ber, 5, Christ Church-road, Brondesbury, 
PE cs oe te. te 00 de Beas te 
W. Westcott, 99, Gresham-street, accountant 
J. Adler, 15, Coleman-street, merchant.. .. 

The number of directors is not to be less than 
three, nor more than seven; the first are Messrs. 
R. G. Morley, J. S. Prince, and W. M. Farmer; 
qualification, £500 in shares or stock ; remunera- 
tion, £500 per annum. 





Beverley United Lead and Barytes Mining Com- 
pany, Limited, 

This company was registered on the 14th inst., 
with a capital of £15,000, in £1 shares, to pur- 
chase, for a term of twenty-one years, the mineral 
yonee at Beverley, in the West Riding of 

orkshire, known as Stoney Groves, and part of 
Prosperous and Providence, and also to purchase 
for a like period the Merryfield Mining Grounds 


at Stonebeckdown, in the West Riding. The 
subscribers are :— 

*W. Wi te, hant — 
. Woodmass , merc oe se os 
J.P. cv amy Ber eine ida) ae rae Poe 
D. Hebblethwaite, ome 1 
T. Proctor, Shipley, clerk .. .. .. .. «. 1 
Ww. a 2 , agent ey . 1 
. nm, Harrogate, _. Saar? aes ery ee 1 
J, Hipper, Leeda, hatter"... doe ee 


Messrs. T. R. H. Hutchinson, R. Ingleby, and 
Wm. Woodmass are the first directors; qualifica- 
tion, 100 shares. The company in general meet- 
ing will determine remuneration. 





Newbery-Vautin (Patents) Gold Extraction Com- 
pany, Limited, 
This company peepense to purchase the rights, 
property, — and effects of the Cosmo New- 
ry-Vautin Gold Extraction Syndicate, Limited, 
London, and the Newbery-Vautin Gold Extrac- 
tion Company, Limited, Melbourne, It was 
registered on the 15th inst., with a capital of 
£100,000, in £1 shares. The subscribers are:— 


aR em = House, Laurence Pountney- 


J. Chay 24, Basinghall-street, manufacturer 1 
J.J. 70, Malta-road, Leyton, clerk .. 1 
a ae 

. ewry, 80 iss. 29, bs. 00 1 
A.W. Robertson, 8, Cork-street, and Melbourne 1 
C. Howard, 185, Clapham-road, clerk .. .. .. 1 


The number of directors is not to be less than 
five, nor more than nine; qualification, 500 shares ; 
the subscribers are to appoint the first. The 
commmeey in general meeting will determine remu- 
neration. 


Rudge Cycle Company, Limited. 

This company was registered on the 17th inst., 
with a capital of £200,000, in £5 shares, to trade 
as cycle manufacturers, wire-drawers, metal tube 
manufacturers, ironfounders, brassfounders, metal- 
lurgists, and producers of metals and alloys. Two 
unregistered agreements, dated respectively the 
7th and 11th inst., are to be adopted by the com- 

ny, particulars of which are not given in the 

ocuments filed at Somerset House, ‘The sub- 
scribers are :— 


Lieutenant-Colonel A. M. hh, Bromley, Kent 
= Usiing, 83, 5 ee eee 
RRR eee as Re et acai 
Ernest — enw 7, East India-avenue, merchant 
Hy > - ri nag ig marten atiesr °° 
J: B. Roche, %, Recleston House .¥... 
G. T. Llewellyn, Watford, Herts, solicitor |. 
The number of directors is not to be less than 
three, nor more than five; the first are Messrs. 
Ernest Villiers, 5, Brechin-place, 8.W.; Hy. W. 
Lowe, 7, East India-avenue; James Judd, 40, St. 
Andrew’s-hill; and the Hon. T. F. Freemantle, 
of 22, Chesham-place, 8.W. The first directors 
are not required to hold any share qualification ; 
remuneration, £1050 per annum, and reasonable 


fifty aber: qualification for subsequent directors, 


1 
1 
1 
1 
1 
1 
1 





John Holroyd and Company, Limited. 


This is the conversion to a company of the 
business of engineer, machine and tool maker, 
carried on by Mr. John Holroyd, Tomlinson- 
street, Hulme, Manchester. It was red on 
the 14th inst., with a capital of £25,000, divided 





into 2100 ordinary or ‘‘A” shares of £10 each, 
and 400 ‘‘B” or deferred shares of £10 each. 
The subscribers are :— 


*J. Whitworth, MacGowan, Didsbury, Man- 
Se Gg sc. ap’ os. ae ce es 
*C. MacGowan, Manchester, engineer .. 
*E. Licbert, Manchester, merchant Se 
*H. Licbert, Manchester, engineer.. .. a 
R, Sugden, Hulme, mi _ eee 
%. @& Wilson, 61, Cannon-street, Manchester, 
*John Holroyd, Hulme, engineer .. .. .. «- 
The number of directors is to be five, the first 
being the subscribers denoted by an asterisk; 
qualification, 100 ‘‘A” shares, 





ee 








THE KOUTS CAR-STOVE CREMA- 
TIO 


THE above is the heading which the American 
Sanitary Engineer gives, concerning the mortality 
pay my the railroad collision, on the 11th inst., 
on the Chicago and Atlantic Railroad near Kouts, 
Indiana, in which some 15 people lost their lives, 
“It was mainly due to two causes: first, the car- 
stove and the method of lighting; and secondly, 
the flimsy construction of some of the cars that 
were crushed to kindling wood between their 
heavier neighbours, which were comparatively un- 
injured. If this continued cremation must go on 
for another winter, it is fortunate that so early in 
the season the public should have another warning 
that will direct their attention to the inaction of 
the railway authorities, who, with very few 
exceptions, so far as we are informed, have done 
nothing yet to meet the just demands of the 
— and obey the laws enacted in several 
States looking to the removal of the car-stove 
and the introduction of heat from un outside 
source. About eight months have elapsed since 
legislation required companies in certain States 
to abandon the present dangerous method of 
heating and lighting cars. A few companies 
have striven honestly to introduce methods which 
are not monopolised by aed one patentee, but 
which are available and within the means of any 
company which is willing to pay a reasonable 
price for them, subject only to such embarrass- 
ments as are involved in any important change. 
We regret to say, however, that there is toomuch 
evidence that railway companies are unwilling to 
incur the expense of perfecting such details as 
only actual use will demonstrate to be desirable, 
preferring to wait for other companies more 
public-spirited to make these experiments, and 
apparently indicating in the meantime a disposi- 
tion, if the car-stove is abolished, to give their 
passengers the alternative of being frozen. 

Detleusdeds was sent to State’s Prison for 
having buildings put up under his direction which 
were so constructed that they fell down and 
killed somebody. In view of the state of the art 
in the matter of heating at this day, and the 
ability to heat cars from an outside source, there 
is no reason why the directors of our railway com- 
panies should not be in a like manner punished if 
any lives are lost another year on the cars of their 

by reason of fire resulting from the present 
car stove. 

In a subsequent issue we hope to indicate what 
has been done, and by what roads. ose who 
have been remiss in meeting a just public demand 
that they are entirely capable of fulfilling, may 
yet succeed in arousing public indignation to 
such a pitch that the next law enacted will make 
it homicide for the officers and directors of any 
road on which such casualties occur when it is 
proven that they have failed to provide their 
roads with such safeguards as every expert now 
knows is available.” 








BoILeR REGISTR¥—The Shipping Gazette re- 
marks:—‘‘ The Board of ‘Trade want to take in hand 
the supervision of boilers now, and they have 

repared a Bill giving them the necessary powers. 

t has been a first time, and stands over till 
next session. From the size and length of the 
Bill, it looks a rather formidable measure ; but as 
ships classed at Lloyd’s, or having a passenger 
certificate, are exempt from its operations, it will 
not affect the great majority of shipowners, and 
the rest may ss their souls in patience. 
Those to whom it is objectionable will put their 
case in the hands of the local associations. Every 
seaport of note has its Shipowners’ Society now, 
and, through the Chamber of Shipping, maritime 
opinion can be focussed and brought directly to 
bear = impending legislation. If there is a 
—_ wherein an association does not exist, the 

efect ought to be immediately remedied. Sooner 
or later we shall have another political quack at 
the head of the Board of Trade, and to that genus 
of budding statesmen ‘loss of life at sea’ is a 
captivating subject.” 

AN AUSTRIAN CONSUL ON BRITISH AND GER- 
MAN MERCHANTs.—Herr Kreitner, the Austro- 
Hungarian Consul at Yokohama, in his report on 
the trade of Japan for the past year, refers to the 
respective proportions of British and German 
trade, and after showing by figures, says:— 
“The British merchant, proud of the great 
success of the nation, quite ignored until 
recently the apparently trivial efforts of others, 
and especially of his German competitors. 
He followed in the beaten tracks, let his 
customers come to: his office, and exhibited 
small anxiety to meet their wishes, for the fac- 
tories of “England usually took count only of 
great production, and could pay but little atten- 
tion to the special taste and seemingly uuim- 

rtant requirements of the consumer. The 
Jerman merchant in Japan acts in a wholly dif- 
ferent manner. He does not disdain to acquire 
a knowledge of the la or even to seek 
out the Japanese in order to obtain their acquaint- 
ance and favour, and ultimately to enter into 
active connection with them by means of native 
agents. Moreover, he does not neglect the small- 
est order and exerts himself in every direction 
to meet the tastes and even the whims of ‘his 
customers, The Japanese are gratified by these 
advances more than by the bluntness of the 
British, and, other things being equal, they prefer 





the ans ; and it would be peculiar if, with 
more advan us business conditions, they 
neglected the German merchants,” 





THE PATENT JOURNAL. 
Gndant fom Ge domnel of 0s Comte of 


Application for Letters Patent. 
Meee sp have been ‘‘ communicated ” 
name address of the 
printed in italics. 

18th October, 1887, 


14,088. Looms, F. E. Aldrich(M. F. Field, United 
States. 


14,089. Gerrinec Ur the Pitz of SEaLskrin Fasrics, H. 

: iter, Huddersfield. 

14,090, Cuttinc Miverats, L. B. Atkinson, H. W. 
venshaw, and F, Mori, Halifax. 

14,091. VENTILATING Raitway Carpeiaces, J. Anderson, 


iw. 
— Dyere Yarn in Bossrns, F. R. Kothen, Man- 


bad the 
communicating party are 


chester. 
' 14,003. Riverrinc Macuryes, M. Arnold, London. 


14,004. AromisEers, H. J. Allison.—(4. L. Cohn, United 


14,095. RIGERATION by Compression, H. J. Allison. 
—(The De La Vergne Refrigerating Machine Company, 
United States.) 

14,096. Fur Dryina Ovens, H. J. Allison.—(J. J. Asch, 


nited States. 
14,097. Dousie Bots, &., for Raitways, W. Parker, 
Sheffield. 


—_. Stone Sawine Macuivery, D. and A. Hall, 


14,099. LicutrNne the Dias of WeIaHine Macuiygs, W. 
Anyon, Manchester. 

14,100. Pire Jornts, T. Fairies, Sheffield. 

14,101. WaTeRFALL Fireproor Partition, C. Gardner, 
Manchester. 

14,102. VeLocirepe Lamps, H. Lucas, Birmingham. 

14,103. Burrers for Weavina, T. Catlow and W. Ather- 
ton, Bradford. 

14,104. Learners for Drawinc Orr Woot, H. Kershaw 
and D. Todd, Bradford. 

14,105. Ho_pinc Hanpves in the Heaps of Hammers, 
W. Thomas, Birmingham. 

14,106. Strrrups, F. H. Wincer, Birmingham. 

14,107. Continvous CurREent Dynamo, N. G. Thomp- 
son, London. 

14,108, Frre-Licnters, J. Mitchell, Glasgow. 

14,109. RatLway SIGNALLING Apparatus, J. Reid, 
G 


lasgow. 
14,110. Escape Lapper for Tueatres, &c., J. Smith, 
Cheshire. 
14,111. Firoat-BaLi Cocks, H. Parkin and W. Clarke, 
Birmin, 


m. 

14,112. pocomell PaotocraPHic Prints, W. A. M. 
rown, 

14,113. Taeatres, E. J. Tarver, London. 

14,114. Rarsine the GLoses of O1 Lamps, F. R. Baker, 


irming! 

14,115. Automatic Feep Motion, F. M. Ketton and C. 
W. Hollis, Nottingham. 

14,116. HotLow Spinpie Latues, F. M. Ketton and C. 

W. Hollis, Notti 

14,117. Cast Iron Door Mat, E. W. Morgan, London. 

14,118. Gas Lamps, C. M. Walker, London, 

14,119. Transmitrinc Pappy Rice, W. Brock, jun., P. 
McAra, J. Walker, J. A. Birrell, and J. Adam 


ow. 

14,120. Separatinc Fivurps of Dirrerent Speciric 
Gravitigs, W. Bergh, London. 

=, Automatic CREAM Separator, J. F. Duke, 


ndon. 
14,122. Macuine-Too. Hotper, D. 8, Seymour, Lon- 


on. 

14,123. Cuucx, J. Johnston, London. 

14,124. Fincer Rino Measure, J. Kendal, London. 
14,125. Avorpine Loss of Lirg, O. Buggiani, London. 
14,126. Lawn Mowers, A. J. Boult.—(J. P. Roger, 


France.) 
a = Cuuorine, L. Mond and G. Eschellmann, 
vel 


pool. 
14,128, Stups for CoLtars and Currs, M. Weber, Liver- 


poo! 

14,129. Liqguip Lusricatinc Compounps, T. H. Jones 
and E. O. Roberts, Liverpool. 

14,130. Type-weitine Macuines, F. Myers, Liverpool. 

14,181. Cigarettes, W. L. Wise.—(H. F. Riedel, Ger- 


many.) 
14,132. Cigars, &c., W. L. Wise.—(H. F. Riedel, Ger- 

many. 
14,133. Incanpescent Gas Lamp, R. Punshon, London. 
— AUTOMATIC FIRE-ESCAPE, W. M. Taylor, Ash- 

arto 


mn. 

14,135. SELF-sTARTING APPLIANCE for Gas Encrnes, G. 
Rolf and J. G. Patterson, Gateshead-on-Tyne. 

14,136. IxpicaTors for Cans, &c., H. Haes, London. 

14,137. Liquip Vortex Bearinos, G. Shann, London. 

14,138. ComBrnep Sanitary Dust-Brns and CINDER- 
sirters, H. Dean, London. 

14,139. Carvine Forks, G. 8. Payne, Birmingham. 

14,140. Permanent Way of Rai_ways, J. Moser and 
E. Moeckel, London. 

14,141. Fort Economisers, G. C. Hawkins, London. 

14,142. Raitway SIGNALLING Apparatus, C. Drewett, 


Lewisham. 
bi ms Artistic LitHocraPpHy, G. R. Hildyard, 
on. 


14,144. STEERING Ve.ocipepes, W. Goulden, London. 
14,145. CiGaR-cuTTER and MatcH-Box, A. Heilbuth, 


mdon. 
14,146. a for Latues, C. and G. B. Taylor, Bir- 


mi % 

14,147. Motor, H. J. Haddan.—(J/. C. Bitter, Germany ) 

14,148. Sprines for Matrresses, &c., G. Downing 
(4. Biischgens, France.) 

14,149. Bertus for Raitway Carriaces, H. Jackson, 


ndon. 
+. Repuction of Ores by Stamps, J. Coates, 
Loi 


mdon. 
14 vow Lamp 3.ack for Printers’ Ink, C. T. Bastand, 
mdon. 
14,152, Harps, J. C. Dietz, London. 
14,153. Insectinc Liquip Hyprocarsons into Fur- 
naces, E, N. Henwood, London. 
— Ferti.iser, H. H. Lake.—(P. B. Rose, United 
tates. 
14,155. Vacuum Brakes, L. P. Lawrence, London. 
14,156. Kyirrep Srockines, H. H. Lake.—(W. Esty 
@ . F. Busiel, United States.) 
14,157. Knitrep Stockxines, H. H. Lake.—(W. Esty 
and L. F. Busiel, United States.) 
14,158. Knitrinc Macuines, H. H. Lake.—(W. Esty 
and L, F, Busiel, United States. 
es. Percussion Fuses, F. L. and H. Tirmann, 


mdon. 
14,160. Motor for Toys, J. Y. Johnson.—(J. 7. Marean, 
United States.) 
14,161. Motive Power, G. Schaub, London. 
14,162. Bansos, J. Daniels, London. 
14,163. Opsrarsinac Motive Power, W. Griffiths, 


ndon, 

14,164. Evaporation, &c., of SuGAR-CANE JuICcE, G. 
etcher, London. 

14,165. VELoctPEepEs, A. T. Goody, London. 

14,166. Steam Enaines, A. G. Mumford and A. 

Anthony, London. 

a Winpow Framrs and Sasues, J. W. Greenslade, 

mn 


don. 
14,168. Teacnina Speiuine, &c., J. H. Houghton, 
London. 
14,169. HypromMETERS and SaccHAROMETERS, J. J. 
icks, London. 
14,170. Sotes for Boots and Suogs, E. J. V. Earle, 
ndon. 
19th October, 1887, 
14,171. Macic Lantern Siipe Staces and CaRRIERS, 
J. H. Steward, London. 
14,172. Bospins or Spoons, F, A. Marriott, Batley, near 


14,178. Cortiss VALvEs and Trip Gear, E. M. Middle- 


fell, London. 
14,174. Optarnina GoLp and Sitver from Orgs, &c., 





J. 8. MacArthur, R. W. Forrest, and W. Forrest, 
Lond: 


on. 
14,175. Corn Erasers, J. Mo , Bristol. 
14,176. Reex for Packinc Woven Fasnics, H. R. 


ter, Halifax. 
14,177. Batt Bearines for the SHarrs of Routers of 
Wasnina Macuines, J. Summerscales and H. C. 


Longsdon, Halifax. 
14,178. Dospies of Looms for Weavina, C. Catlow, 
ax. 
14,179. Curtinc Gioves, J. Whitby and J. Sutton, 
eovil, 


¥. 

14,180. Raitway Enarves and Trains, &c., M. Ray- 
mond F. Raymond, London. 

14,181. Carver Fork and Kwnire SHARPENER, T. Rines, 


rough. 
14,182. Byz-pass Cocks and Vatves, T. Kirk, Bir- 
14,183. Securtne Picks to their Suarrs, T. Trussell, 
ot ham. 


14,184, Fasteners for Doors and Wrspows, J. G. W. 
Fairbairn and R. Jones, Birmingham. 

14,185. Cootise Butrer, &c., J. Bryce, Glasgow. 

14,186, Isranrs’ Cuairs, A. Plant, Glasgow. 

14,187. Soap, W. Lincolne, ep ay 

14,188. Stoprerine Borries, J. R. Hargrove, Bir- 

14,189. Rives of Rixe-spinninc Frames, H. Rothwell 
and F, , Manc r. 

14,190. Music Stoo.s, J. Whatmough, Oldham. 

14,191. Inontva Macuives, T. Lowe, Old Radford. 

14,192. Foroine Macuiyes, W. H. Dorman, Stafford. 

14,193. Fire Gu. T. Barker, Birming! 

14,194. Toy Spapes, J. Austin, Birmingham. 

14,195. Bakers’ Ovens, J, Williams, elly. 

14,196. TrEaTING Rugs, &c., H. M. Girdwood, Man- 
chester. 

14,197. m Traps, H. Woffidin, Leeds. 

14,198. Liquip Meters, J. Mitchell, Glasgow. 

14,199. Furnaces, C. J. Henderson, Hawick. _ : 

14,200. Strrrvups, F. Bosshardt.—(C. Grassi, P. Brigatti, 
and L. Pirola, Italy.) 

14,201. Non-conpuctinc Composition, F, Bosshardt.— 
(J. Cazeneuve, France. 

14,202. Cycies, J. I. Warman, London. 

14,203. MrsiaTuRE Two WHEEL VEHICLES, W. Wilson, 


mdon. 
14,204. Buspine Devices, J. R. Hard and T. Wilson, 
di 


ondon. 
14,205. Causinc CaNDLEsTICKS to ADHERE to GLass, 
mdon. 


14,206. Avromatic Dravont Excuuper for Doors, D. 
F. Sorfleet, "London. 
14,207. Steam Generators, J. Ashworth and W. 
Kneen, London. 
14, a, Frrepiaces, J. Ashworth and W. Kneen, 
mdon. 
14,209. nig poor mg Corrosion in Borters, W. H. 
jon. 


’ 
14,210. Barus, W. Wasbrough, London. 
14,211. Strainer, T. H. Moorhead, London. 
14,212, Evecrro.ysis of Aqugous SoxvuTions, A. 8. 
Elmore, London. 
14,213. Kee Prorector, J. R. Rowland, London. 
14,214. Dust-coLLectinc Apparatus, Messrs. Buntzel, 
errick, and W. Trautmann, London. 
14,215. SPARKLING Errect for ADvERTISING, E. and F. 
Smith, London. 
14,216. Firinc NavaL Orpwance, P. J. R. Crampton, 
London. 
14,217. Boot Fasrenines, R. L. Gilmore, London. 
14, a. Pire Tonos, &c., C. M. Wilkins and H. Geary, 
mdon. 
14,219. Stor Vatves, L. F. Pile, London. 
14,220. PeramBuLators, W. Hewitt, London. 
1 oe Repvuction of , &c., A. B. Cunningham, 
on. 
14,222. Lamps for Burnrxa Liquip HyprocaRzons, 
H. Nicoll, London. “ 
14,223. Screw Stoppers, H. Barrett and J. J. Varley, 
London. 
14,224. Lacs used in Encines of Looms, K. Jowett, 
Bradford. 


0) 
14 ao Maxine Up Packs of Carps, P. Gauchot, 
0! 


mn. 

14,226. Measurtnc Exvecrric Currents, M. J. R. 
Jacquemier, London. 

14,227. Permanent Way of Raitways, A. B. Paulet, 
London. 

14,228. Evaporatine, &c., Apparatus, W. F. Pam- 
phlett, London. 

14,229. Woop Pavinc, H. H. Lake.—(A. Lauzani, 
Ital 


y-) 
14,230. Removine Cartripce Cases, J. A. Norton, 


mdon. 
14,231. Separatina Liquips, H. H. Lake.—(0. S, 
Andersen, Valby. 
14,232. Macuine for Countine, &c., METAL PLATEs, 
M. F. Lintz, London. 


14,238. Errecrine CrrcuLation of Water to Borers, 
. Thomson, London. 


20th October, 1887. 


14,234. Tappet Lockine, W. F. Burleigh, London. 
14,235. Securinc Cuurns in VEHICLES, W. R. Sewell, 
London. 
14,236. ADJUSTABLE BaLL Bearinos for VELOCIPEDES, 
x rand H. Jelley, London. 
— Raitway CaRR1AGE Winpows, F. Gill, Sunder- 


14,288. Takinc-up Apparatus in Kwyitrine, &c., 
Macuinery, W. B. Maxfield.—(A. Freund, Germany.) 

14,239. Skewers, &c., I. Wallwork, Hurst. 

14,240. SELF-acTiING FLUzino, J. Ellison, Bolton. 

14,241. HypravuLic TRANSMISSION of Power, W. H. 
Watkinson, Keighley. 

14,242. SELF-GENERATING Gas Lamps, A. Neilson, 


iw. 
14,248. Winpow, &c., Sasnes, J. E. L. Dowman, Glen- 
kk. 


brook. 
14,244. Manvracrurina Hats, W. H. Blackwell, 
Hooley Hill. 
14,245, Furniture Portis, F. Thake and J. Forrest, 
Gospel Oak. 
14,246. Taps, H. Meynell, Bloxwich. 
14,247. Dynamometers, W. Parkinson. — (J. Wallace, 
ia. 
14,248. Manuracturr of Roiiers for Castors, F, 
udson, Birmingham. 
1 ae CHasinG ProvecTiLes, &c., H. Broadbent, 
lax. 
14,250. Gas Srove, T. Fletcher, Manchester. 
14,251. Furnaces, F, Hazlett and H. McCrudden, 
London. 
14,252. SeL¥-winpine Ciocss, J. A. Lund, London. 
14,258. Hosiery, W. F. and 8. C. Baines, Leicester, 
14,254. Rone Spinninc Macuines, &c., W. Lancaster, 
Halifax. 
14,255. CoNICAL-SHAPED Cookina Oven, D. Kellie and 
N. Farrar, Blackpool. 
14,256. PARAFFIN Lamps, T. Watson, Belfast. 
14,257. ScrupBine Device, J. A. Wood, Keighley. 
14,258. Apparatus for DELIVERING a Spray of PEr- 
FuME, E. G. Colton and J. Glover, London. 
14,259. Primary Batreries for ELecrric S1qNAzLs, C, 
Hall and H. Binko, London. 
14,260. Preventixne Inpuction in ExectricaL Con- 
puctors, 8. C. Drew, London. 
14 ot Cooks’ S1eves, J. F. Golding and J. Gilbert, 
mdon. 
14,262, Mourupigces to TeLePHones, T. B. Garnett.— 
(J. M. Blake, New York.) 
14,263. Rotary Macuine for BLowino Furnaces, J. 
ey and G. Wright, London. 
14,264. Harze or Resin Spixit Parntine, J. Elliott, 


London. 

14,265. Divipine the THrEaps in ConDENSERS, J. 
Stanhope, A. Maud, and J. W. Hainsworth, London. 

14,266. Jack Joints for Looms, &c., W. H. Hudson, 
London. 

14,267. Winpine Frames, L. Haslam, C. Marshall, and 
tp. Brown, London. 

14,268. AsceRTAINING the Density of Human MILK, 

A. L. Rousse, London. 
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14,269. Urrursmsa the Spack BETWEEN ay gl 
and Jackets of Eneives, R. Hutchinson, London. 
14,230. Sueer Corrrr, B. J. B. Mills.—(&. Bmerson, 
United States.) 

14,271. Apparatus for Preventinc Upserrine of 
Converters, 8. J. Evans, London. 

14,272. Sray Busks, R., H., and B. G. Simpson, 
Shoffield. 


14,278. Separatinc the Pxrares of Srconpary 
Barreries, A. J. Littleton, Sydenham. 

14,274. Mopet Hoxipers, H. Marl arle, Birmingham. 

14,975. Arr Compressors, W. A. Pitt, New York. 

14,276. Empiroyisc Heatep Arr in Dryixo Vece- 
TaBLes, 8. C. Davidson, London. 

14,277. Connectine the Enps of Dous_e-Loor Corrox 
Banps, 8. Rowbottom, London. 

14,278. Courptmses for Ramway Veuicies, A. B. 
I London. 

= Gas Propucers, J. W. Sheel, London. 
4,280. Compressinc Drvas, 8. M. ani 
"eter Wellcome, and Co., London. 

14,281. Frreriaces, J. B. Petter, London. 

14, 282, Sr Sroprerinc Borries for lauren, T. Terrell, 


14,288; Cuurns, R. Cahn, London. 
14,284. Locks, W. T. Milliken, London. 
14,285. MercuriaL Antiseptic Soap, J. Thomson, 


London. 
14286 Laymse AspHatte Roapways, J. Tennyson, 
London. 4 
14,287. Fasrenise SHow-casE Doors, P. Keogan, Bir- 


14,288. LycomBusTIBLE Barren for Ececrric LicHTine 
of Tuearres, E. L. Berry, London 

14,239. Capsutinc BorrLes to PREVENT Fravp, R. 8. 
Dupré, London. 

14,290. AuToMATIC ge for PROTECTION AGAINST 
Fire, T. E. Wilson, London 

14,291. ee Motion for Use in Looms, J. Monk, 


14,292. | ae Enp, W. W. Horn.—{C. Voorhis and 
A. Shenjield, United States. 

14,298. Burrow Loop for SuspenpeR Enps, W. W. 
Horn.—(C. Voorhis and A. Shenjield, United States.) 

14,294, Sewer Sanitation, W. J. Webb, London. 

14,295. Resprrators, E. Kent, a 

14,296. Meta wy ~ag | F. J. 

i4, "207. Lamps, &c., 


King, Lon 
A. Thompson and . H. Davies, 
mdon. 


2lst October, 1887. 
14,298. Corks for Storprrxc Borries, A. Macindoe, 
Manches 


ter. 
— Sream Borters, R., W. H. Kay, J. Taylor and 
J. Whittaker, Manchester. 
14, 300. Laws TENNIS Bais, H. H. Waddington, Man- 
chester. 


14,301. Locks and Keys, H. Edwards, Anglesea. 
14,302. Hee. Lirrine for Boots, &c., D. W. Fessey, 
London. 
14,308. Automatic PressurE RecutaTinc WATER 
Cock, T. Varley, a 
14, ‘oe, Hearse SrTEam ILERS, M. P. W. Boulton, 


14,305. Construction of Fire Licnrers, W. Weller, 
jun., London. 

14,306. Perroteum Lamps, A. J. Eli, London. 

14,307. Weicnt SELF IxpicaTor, fT. 3. Mackay, Bir- 


14,308. CoLumy Furniture for Printixc Pressss, T. 
M. Huck et Cie., y. 

14,309. Surr’s STEERING Foot Boarp, W. Fieldhouse, 
Grimsb 


y- 
14,310. Lace-mMaKING Macutnery, J. Wilson, Glasgow. 
14,311. Casks, &c., E. G. Hooper, London. 
14,312. Roastixc Jack and Sprine BaLance, H. R. 
Cottrell and H. Ely, Birming! 
14,313. CYLINDER Comprnation Compass, W. T. and C. 


Smi 
14,314. Gas HeEatrxe Srove, T. Green and W. Stelfox, 
Hulm: 


e. 

14,315. Economisinc Steam in Enorxgs, J. Nelson, 
Newcastle-upon-Tyne. 

14,316. Fish Hooxs, H. Cholmondeley - Pennell, 
London. 


14,317. Parer Boor Last, J. J. Mee and R. Adgie, 
North Shields. 

14,318. Wrovcut Iron Door Latcues, F. H. Curtis, 
Wolverhampton. 

14,319. DrymnG a, &c., J. Milne, Glasgow. 

14,820. Bune and VENT- Pros for BaRRELS, J. H. Swift, 


14,321. Proxtrxc on Trx-pLates, T. H. Rees, London. 
14,822. a Exvecrricat Wires, A. W. Slater, 


14,323. — Boarp, J. Anderssen, Norway. 
14, patnig Fast-BporLinc Kettie Borzer, G. F. Andrews, 
Loi 


.~ 1 Utiuisrxc Propucine-Gas, H. C. Bull and Co., 
d H. C. Bull, London. 

14,896. PorTABLE SELF LiFE-SavING FiRe- -ESCAPS, E. 
Clarke, London. 

14,327. Kurt Fett Hat Bopres with Fur or Woot, G., 
8, and G. R. Ainsworth, London. 

14, 328, cay +o Kxogs to Bepsteaps, &., H. W. 
‘Andrews, 


14,329. Eaaanaents. Contact Makers, &c., E. Price, 
London. 
14,330. Fastener for Corsets, &c., J. Record, Bir- 


14, oy of Boors, J. Whitehead, Bir 

14,332. Batt Bearrsos for VELocipeDEs, &c., . M. 
Linley and J. Biggs, London. 

14,333. AgRiaL Raiiway, C. Lucop, London. 

14.334. Game of SkuL, Vincenzo, Count di Tergolina, 


London. 

14,335. Gaus of Sx111, Vincenzo, Count di Tergolina, 
London. 

14,336. UnperFramMes for FouR-WHEELED VEHICLES, 
Vi incenzo, Count di yy London. 

14,337. Brusa Houpers, G. Gregory, London. 

14, 338. Hapit Cotiars, F. ‘White. London. 

14,339. Issumsc TickeTs on VEHICLES, G. White, 
Springbrook. 


14,340. Saucepans, W. P. Simpson, London. 
14,341. Firrixcs for the _—— egal QUADRANTS 
of Sprnxninc Muues, J. A 
14,342. Looms for Weavinae, J. ’ McMurray, G 
14,343. WHeEets for VEHICLES, J. Brigham and Brig- 


, Glasgow. 

14,344. Hypraviic Press, T. C. R. Horsfield and R. 
Porter, London. 

14,345. Hyprate of Baryta and of Srronti, &c., 
the Tyne Alkali Company and T. Gibb, London. 

14,346. Bett-putt Exvectric Licat SwitcH, 4. BP. 
Lundberg , London. 

14,347. Dens for Pianorortes, &c., A. Sieber, London. 

14, 348. SHeet Metar Cans, H. Inglis, London. 

14, 349. Cocks and Taps, R. E. Goolden, London. 

14,350. Axzums, G. E. Cha: 

14,351. Boots and SHogs, C. Lion, London. 

14, 352. Looms for Weavine, G. M. Wilson, “London. 

14, 3538. Braces, &c., A. M. Clark. ag J. Chidley, 
Australia. ) 

14,354. Carn Axues, E. Peckham, London. 

14,355. Ruse Sprenunc, T. E. Wilson, London. 

14,256. Propvucrion of Fiore of ALuminivm, L. 
Grabau, London. 

22nd October, 1887. 

14,357. HorsesHor Narxs, G. H. Parkin, London. 

14,358. Boxes, D. Clark, London. 

14,359. Promotisc CrrcutaTion in WATER-TUBE 
Borters, Cc. C. 8. Knap, Birmingham. 

14,360. a Batus HeaTep by Gas, A. Sweet, 





14,361. Cmounen CarriaGe Drive for RECREATION, 
J. R. Fielding, Rochdal 
—. Ton-pishes for Furnets, &c., 8. Auden, 


14,363. PULLEYS, J. E. Weyman, Guildford. 
14,364. Ovtiets of SewacEe Tanxs, J. 


J. Greenwocd, 
Keighley, e 





~~ Borrte CLEANING Macurvery, B. Binnington, 

mdon. 

14,366. Gas Motors, D. Clerk, Glasgow. 

14,367. Cooxine Rances, D. Cowan, Glasgow. 

14,368. ScHooi FURNITURE, J. W. Burroughs, Man- 
chester. 

14,369. Screw Nuts, R. 8. Wood, E. N. Dunderdale, 
and L. W. Atkinson, Manchester. 

14,370. Woven Fasrics, B. Barraclough, Bradford. 

14871. Exrractine Meta from Try, J. Toy and 8. H. 

te 


14,872. VELOCIPEDES, W. Giffard, Salford. 

14,373. Hackie Grits, M. Holroyd, Bradford. 

14,374. Srems for Houtpinec Brusues, &c., . Hill, 
Kingston- upon-Hull. 

14,375. Ronuers for Textize Macuinery, W. A, 
Whitehead and H. Midgley, Bradford. 

14,876. Fett Hats, R. Pintner, Manchester. 

14,377. Horsesnogs, W. G. R. A. Cox, London. 

14,378. Mecuanicat ReFrricERaTion, 8. Puplett and 
J. , Knowle. 

14,379. Extractinc Weeps, W. Birch, London. 

14,880. Ms Jomts for BICYCLES, C. Inwood, 


14,8. —— CISTERNS, . R. Banks, London. 
. Frremen’s Dresses for PROTECTION AGAINST 

RE, C. Wraa, London. 

14,383. Avromatic Sate and Detivery of Goons, W. 

. Davis, London. 

14,384. Warer-cLosets, R. Hocking, London. 

14,885. Merattic Packines for Pistons, &c., T. 
whie, Liv 

14,386. ARcHING Wire Bris for Hats, T. Penney, 


14,387. WATER-CLOSETS and Urrats, 8. 8. Hellyer, 
Lond 


on. 

14,888. Scortna Games, C. E. Clowes, London. 

14,389. Brick Macurnery, S. G. Rhodes, London. 

14,390. Evecrric Firinc Fuse or Primer, R. Morris, 
London. 

ae Enornes, H. Rogers and E. J. Curtin, 


14,392. Cement, G. J. Snelus, W. Whamond, and T. 

1 —y— G. J. Snelus, W. Whamond, and T. 
4 in ond, an 
Gibb, London. nw 

14,394. "CEMENTS, G. J. Snelus, W. Whamond, and T. 
Gibb, London. 

14,895. "Securine the Mourns of TRAVELLING Baas, 

.» 8. Malo, London. 
1 =~ Tram Ratt Groove CLEANERS, J. Record and 


J. jon. 
— Tue Ixpicator for Canpes, W. 8. Simpson, 
‘Me Spry Top, W. 8. Si dL. B. 
14,398. Musica Spr Top, W. 8. Simpson an . B. 
Bertram London. ; 


14,399. Screws, H. K. Jones, London. 

14,400. Screw Prope.uer, J. Sherman, London. 

om Mure for Wixp Instruments, L. Standring, 

naon. 

14,402. Dressine Bags, &c., M. Wolfsky, London. 

14, = SawinG Seeeaens, A. B. E. Nilson and H. L. 
esen, 

14,404. Heatine an M. P. W. Boulton, London. 

14,405. Domestic or OPEN FIRE-GRATES, J.G. Cathie, 
on. 


24th October, 1887. 


14,406. Brackets for Carryinc the Guipryc Ro“LER 
and Srrippinc BrusH of Carprna Enarnes, W. 
Taylor, Manchester. 

14,407. Depositine the fg J. Kirby, London. 

14,408. Cicar Cutrer, J. Satchwell and A. Lloyd, Bir- 
mingham. 


14,409. Woven Fasrics, B. Barraclough, Bradford. 
— =~ ermrmed of Licut, J. H. da Fonseca, 


14,411. Ramer, C. Dixon, Birmingham. 
— Apparatus for Fittine Savsaces, P. J. Catterall, 


ee 
14, 4 Fue. Economiser, &c., J. C. Jopling, Sunder- 


14,414. Game with Seven Pins and a Bat, T. Wright 
and G. M. Hickman, Northampton. 
14, ~ Sarety Lamps, Ww. H. Edwards and C. Britton, 


rmingham. 
14, 416, TELEPHONIC Apparatus, J. L. Corbett, Glas- 


gow. 

14, 417. CanD.esticks, R. G. Newton, Birmingham. 

14,418. Lamps for Burnie SoLip HYDRO-CARBONS, w. 
Burns and The Cera Light ,Comaane. 6 y, Glasgow. 

14,419. Hav.ace Hook, W. G. inson, Elland. 

14, 420. Cranes, G. C. Marks, Birmingham, 

4, 421. AUTOMATIC CASEMENT Sray, E. and J. M. Verity, 
and B. Banks, Leeds. 

14,422. Door Sprincs and Cuecks, G. F. Newman, 
Birmingham. 

14,423. Rattways for Recreation, F. H. Anderton and 
W. Marshall, Sheffield. 

—. ANEROID Barometers, H. W. Cook, Stondon- 


assey. 
14,425. MovaBLe REVERSIBLE CALENDER, W. Coulter, 


anchester. 
14,426. Propuctne Vottaic E ecrricity, Sir C. 8. 
Forbes, London. 
14,427. Wire, C. C: bell, Bir h 





14,428. Reotiatina the SUPPLY of Gas, J. Enright, 
London. 

14,429. Luprecwatine CHamois Skin, J. E. Darby and 
E. Blakeslee, London. 

14,430. Sewrse Macunes, F. O. Jerram, Liverpool. 

14, “ve — VENTILATORS for Rooms, "J. W. Gibbs, 


14, ‘on Bast Lamps, J. Walker, Liverpool. 
14,488. DRIVING omy ho of Fiour-sirrers, G. Daverio, 


mdon. 
— Move of Mountryac Crocuet Hooks, C. James, 


14,435. Brake System, A. C. T. Bautain, London. 
14, 496. ag HaMMER-HEADSs for PIANOFORTES, W. H. Taplin, 


14,437. Gas Manns, C. P. Cotton, London. 

14,438. Dress STaNbs, a Leigh.—(J. J. Muller, 
United Sta a 

14,439, Sizinc Coat, A. 8. Douglas and R. H. Oughton, 
London. 


14,440. Pure Ice, L. Sterne.—(J/. C. dela Vergne, United 
States. 
14,441. Wrre-work Cryper Cremater, L. Wood, 


14,442. Frreproor Curtains for TaEeaTres, &c., G. A. 
Farini, London. 
14,443. Unpersuirts and Unpercioruine, A. T. 
Wootton and W. Clifton, Nottingham. 
14,444. Cockine and Sare HaMMERLESS Guns and 
IFLEs, E. Harrison and E. G. Anson, London. 
14,445. Insucation of Supmarine TELEGRAPHIC 
dan.—(E. G. Prillwitz, Germany.) 
14,446. Cuarrs, F. Vogel, London. 
i 447. TorPepo, H. N. Morgan, London. 
14448. Ma Mextixo Syow in Roaps, &c., H. N. Morgan, 


14,449. Sramma Apparatus for Ciocks, J. A. Lund, 
London. 


14,450. Sranrene Macutygs, P.” London. 
14,451. Caucinrsa and MELTING Corrrer, &c., T. 
ord, G. Ackland, and R. Morgan, London. 
14,452. Sree, and MALLEABLE Inox, J. A. Crawford 
and R. M. Black, London. 
4,453. ng ge he WHEELS of Roap Locomorives, F. B. 
a kkow, London. 
14,454. InonineG or CaLENDERING Linen, C. 8. Crab- 
tree, London. 
ee PREVENTING ACCIDENTS in Mixes, J. Griffin, 
ndaon, 
14,456. VentiLators, G. A. Maltster, London. 
14,457. AppLyinc SUPERHEATED Steam to the Fur- 
waces of Steam Borzers, J. C. G London, 
— yer of Coa, in Mines, F. von Ehren- 


on. 

144 459. Sasperene Perrone, A. Briinn, London. 

14,460. Sivk Congs and Sink TRAPS, P. J. Davies, 
London. 





ay Execrric AccumvuLators, &c., A. Stetson, 


14,462. Tars or Cocks for Daawing orr Laquiss, J.B. 
r, London, © Fs 

14,468, CapsuLinc Borr.es, E. Peta Landon. 

14, 464. Diamipo Compounns, G, Pitt.—(A. Weinberg, 

a Prussia.) 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


368,228. Borr.e Stopper, C. L. Morehouse, Brooklyn, 
N.Y.—Filed December 16th, 1886. 

Claim.—{1) The combination, with a rubber stopper 
having a curved bottom, and. a recess in said curved 
bottom, of a flexible 1 sane of cork yulcanised to the 
under side of said — within the recess in said 
under side, substan ly as shown and described. (2) 
The combination, with a rubber stopper having a 
curved bottom, of a flexible layer of cor! Prulennionl to 
said curved bottom of the stopper, substantially as 
shown and described. (3) The combination, with a 
hollow rubber bottle stopper having a neck, of a metal 
plug held in said neck, substantially as shown and 





described. T The combination, with a soft rubber 
bottle stop ving a rubber neck, of a tapered plug 
in said nec my on the plug, and a plate on the 
upper end of the stem and above the top of the neck, 
substantially as shown and described. (5) A soft 
rubber bottle stopper having a hollow neck lined with 
muslin or linen, substan yas shown and described. 
We The combination, with a soft rubber bottle stopper 

having a hollow neck, a lin of muslin or linen in 
said neck, and a tapered metal plug in said neck, sub- 
stantially as shown and described. 


368,402. Steam Conpensinc APPLIANCE, A, L, Kirk- 
land, Boston, and T. A. Lynch, McKeesport.—Filed 
January 10th, 1887. 

Claim.—{1) The combination, with the hold of a 
vessel, of the ribs Al, hav perforated flanges a al, 
inner lining, B, with "flange at its lower end, and 

ering, A, whereby a watertight com: mpartment 

is formed below the water-line, and suitable supply 

and exhaust pipes arranged at the top and bottom of 

said ch and ted with the engine and boiler, 
substantially as described, for the purposes set forth: 

(2) The combination, in a steam condenser for marine 

engines, with the hull of a vessel having a series of 

wa t compartments formed therein between the 
ribs and inner and outer shell and below its water-line, 








of a main pipe connected with the steam exhaust of 
the engine, ——ss along the top of said chambers, 
and su) with a series of short branch pipes with 
valves therein, connecting said main 
one of the series of compartm: 

pipe extending along the bottom of the chambers, and 
connected with . werden A So each ~t.., the — of 
compartments by a series rt branch pipes having 
valves therein, substantially as and for the purposes 
described and ‘shown. 


417. MANvuFAcTURE OF TooTHED CYLINDERS FOR 
'EXTILE Macuinery, H. L. Moulton and W. H. 
Clarkson, Philadelphia, Pa.—Filed March 26th, 


Claim.—(1) The within-described toothed cylinder 


for textile machinery, said cylinder having a multiple 
thread and a tooth ‘strip om in each thread, all 
bstantially as sp ) The mode herein "de- 











scribed of cutting a multiple thread in a cylinder ~ 
means of a neg multi Je bit tool, said mode consist- 
ing in feeding the too at a rate of speed which is as 
much greater than the gauge of the tool as the 
number of threads to be uced is os aad than a 
single thread, all substantially as specified. 


368,648. Pump Vatve Gear, J. F. Carpenter, Berlin, 
Germany .—Filed April 8th, it. 
Claim. (A ump valve 


ing a cylinder 
and piston, nor ee alve and its 


ip eas loosely connected 
with springs, and tappets 
arranged oclighnent etth the aad stem and in the 
th of travel of the piston substantially as and for 





purpose . (2) The combination, substan- 
tially as described, of a slide valve, a loc! device 
therefor, a stem loosely connected to the said valve 


and eontrollin its loc! — springs on said stem 

ia a loose connection with the 

main piston, 8 subs eon om described. (3) A cylin- 

der and a reci m therein, a valve chest 

and a slide nice te in, ’ pron loosely con fn agee mea 
with said slide valve, and tay moved by the 

tog ve aay movemen' thotor fet i ope ined 

an au or secondary mi operation 

at the letion of the f the piston to 

plet the v t of the valve, “substantially as 











described. (4) A cylinder and a reciproca‘ piston 
therein, a = t chest and a slide valve eas P a stem 
loosely connected with said slide valve, tappets moved 
by the piston to give the initial movement to the 
valve, and an auxiliary or secondary motor set in 














operation at the com gee of the movement of the 
piston to t of the valve, the 
piston, the alike valve ‘nt its noe the tappets, and 
the auxiliary or secondary motor being arranged 
wholly within the steam space, combined with a single 
head at each end for enclosing the said parts, substan- 
tially as described, 


368,655, Boiter-rupe Cieaver, H. L, Currier, Lyn, 
Mass.— Filed April 16th, 1887. 

Claim.—{1) The im sroved nozzle herein described, 
the same consistin; of the pipe d, serine an insulating 
covering y, said tube being provided with the bulb z, 
having the tubular partition g, cone-shaped guide J, 
and hopper E, substantially as described. @) Ina 
device of the character described, the bulb z, provided 
with a hopper E for admitting sand thereto, and 
intertesty ivided into the chambers Ai by a hori- 
zontally arranged tubular — g, in combination 
with the cone-shaped guide J, horizontally disposed 
within the chamber i and secured at its smaller end 
to the walls of said bulb, the tube d opening into said 
bulb, and being screw-threaded at its outer end to 








receive a steam or air pipe, substantially as shown 
and described. (3) In a device for cleaning boiler 
tubes, the combination of the following instrumenta- 
lities, to wit--a tubular body, a bulb secured to said 


body and divided into two c’ bers by a horizontally 
arranged tubular partition, a bes ad opening into the 
outer chamber in said bulb for admitting sand, and a 


cone-shaped deflecting guide horizontally disposed 
within the inner chamber and secured at its smaller 
end to the walls of said bulb, substantially as set 
forth. 


368,679. Steam Borver, J. A. Mumford, Hantsport, 
Nova Scotia, Canada.— Filed February 5th, 1887. 
Claim.—In a steam boiler, the combination, with 
the main casing, of a fire-box therein, two flue sheets 
substantially parallel, one of them forming the end of 
the fire-box, and the tubular flues located entirely 
below the water-line secured to the two sheets, the 








ends of the flues in the sheet nearest the rear or stack 
end of the boiler being separated farther a than 
those at the fire-box end, substantially as described. 
7 yoy with the ——, reget —. 
of a fire-box —— of a plu e cal 
sections gradually di ALE. loward the rear, 
and the substantially  horiontal a connected there- 
with, substantially as described. 


368,'702. Lupricator, J. G. G. B. Bischoff, Hamburg, 
Germany.—Filed June 1st, 1887. 

Claim. — In_ apparatus for lubricating working 

cylinders of steam engines, pumps, &c., the combina- 





tion of = rae a ese f and g with the reciproca’ 

slide a and « Seuether with ith the terorsling 
provided nites ¢ at ¢, substantially as and for 
the purpose specified, 
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ITALIAN RAILWAYS. 


Tux story of the iron way in Italy is closely bound up 
with the political history of the Peninsula, and only when 
the country became united was that complete system of 
railways projected and carried out which has gone a great 
way towards removing the reproach of Italy being merely 
“a geographical expression.” A glance at the map of 
Italian railways in the present year—given below—shows 
that the country is provided, or will be when the lines 
in construction are opened for traffic, with an almost 
complete coast line, while all towns of importance are 
already connected. There are at the present time 
11,500 kilometres, or 7146 miles, of railway opened, 
while as recently as in 1860 there were only 2000 kilo- 
metres, or 1243 miles. At first these lines were made 





by princes for their-own personal convenience, though 
at the public expense. 
Then the Governments of 


kilom. in 1850, and 558 kilom., or 347 miles, in 1851. 
In the province of Naples the Nola and Sanseverino 
line was completed in 1861. But, before this, the Salerno- 
Sanseverino, the Naples and Brindisi, and the Naples and 
Tronto line by the Abruzzi, had been conceded. In 1860 
a company, including Brassey, Buddicom, Talabot, and the 
Duca di Galliera, obtained the concession for a railway 
from Tronto to Taranto; and in the same year, on the 
fall of the Bourbon dynasty, Garibaldi conceded to the 
Adami-Lemmi Company the faculty of making several 
railways, both on the main land and in Sicily, some of 
which formed the nucleus of the future Meridionale 
system, this company being constituted on September 
16th, 1862. 

In Lombardy and Venetia, the Milan and Como line 
was ceded to the Austrian Government in 1852, in which 
year the Lombardo-Venetian line, the works of which 


iven by the Papal Government in 1846, to make lines 
rom Rome to Ceprano, Porto d’Anzio, Civita Vecchia, 
Foligno, Ancona, and Bologna, the first railway opened 
for traffic being that to Civita Vecchia in 1859. The line 
was made by a poe wee that afterwards assumed the 
title of Societa della Strada Ferrata Pio-Centrale, and was 
entrusted with the working of other lines, fusing in 1860 
with the Societ’ Pio-Latina, which made the Rome and 
Frascati line, under the style of Societa Generale delle 
Strade Ferrate Romane, to work the Ferrovie Romane 
which were afterwards fused with those of Tuscany, men- 
tioned above. 

After the political events of 1859-60, when the greater 
portion of Italy became united as an independent kingdom, 
the various private companies became financially em- 
barrassed, besides rege | it difficult to work their circum- 





scribed systems under the new conditions. Accordingly 
the national Government 
set about arranging a 





the different States made 


complete and harmonious 





railways for the defence 
of their territory, with- 
out any consideration for 
commercial interests or 
through communication— 
in fact just the contrary. 
But during the twenty- 
seven years that Italy has 
been united the great in- 
crease of railways has 
materially strengthened 
the credit of the country. 
Twenty years ago gold 
and silver were rare, and 
foreign money obtained a 
high premium when ex- 
changed into Italian notes 
of a lira, or franc, and I 
upwards, if not indeed for 
fractions of that amount; 
and these Italian railways 
have been pushed on under 
great material as well as 
financial difficulties, on 
account of the generally 
mountainous nature of the 
country. Theline between 
Genoa and Pisa, of 168 
kilometres, or about 100 
miles only, passes under 
spurs of the Apennines by 
no less than 82 tunnels. a 
At present most of the 
way is single; but the 
line is being doubled 
gradually, as soon as the 
necessary expense is jus- 
tified by present or pro- 
spective traffic. It may 
be mentioned here that 
while strada ferrata is the 
classical expression, fer- 
rovia is invariably em- 
ployed by engineers and 
railway men ; binario is 
way, and scumbio points 
or switches. The long 
distauces to be traversed = 
iu the Peninsula have 
made those at the head 
of affairs, especially on the 
Mediterranean system, 
which is shown on the 
imap by thick black lines, 
turn their attention to- 
wards providing for all 
the material requirements 
of passengers, as is now 
done to a great extent by 
the Midland Company, and 
this not only for first, but 
also for second and third 
class passengers. The 
practice, originated by 
the P. L. M. Co., of letting 
out pillows with clean 
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network for the king- 
dom, ultimately confirmed 
by the law of May 14th, 
1865, which sanctioned the 
fusion of the various sys- 
tems and the formation 
of the three great com- 
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panies—the Alta Italia, 
the Romane, and the Meri- 
dionali. By this arrange- 
ment the system of the 
Societa Ferrovia ria dell’ 
Alta Italia was made to 
includethe Piedmont State 
lines, the lines hitherto 
worked by the Victor 
Emanuel Company, those 
belonging to the Lom- 
bardia Company, and 
those of Central Italy, to 
which were subsequently 
added the Modane and 
Bussoleno, the Udine- 
Pontebba, the Firenze- 
Pistoia-Pisa, the Pisa- 
Spezia - Genva - Ventimi- 
agli and the Savona- 
Bra-Acqui Railways, be- 
sides others made in the 
Po Valley. It was ar- 
ranged that the Societa 
delle Strade Ferrate Ro- 
mane should cede to the 
Government at cost price 
the important line from 
Ha Ancona to Bologna with 
Har de a branch to Ravenna, and 

should complete and work 
all the lines in the Roman 
group, and make the line 
from Spezia to Ventimi- 
glia. Itwas also provided 
that the Societa delle 
Strade Ferrate Meri- 
dionali should abandon 
the Pescara-Ceprano and 
Foggia-Eboli lines, al- 
though the works of the 
latter were in hand, and 
d should, in their place, 
i make the lines from Fog- 
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4 gia to Naples by Bene- 


vento, from Pescara to 
Rieti by Aquila, and from 
Termoli to Benevento by 
Campobasso to join the 
Foggia-Napoli line. To 
this system was after- 
wards added the Ancona- 
Bologna - Ravenna Rail- 
way. After Rome be- 
came the capital of Italy 
in 1870 the conditions of 
the railways were altered, 
unimportant lines becom- 
ing important, and vice 








pillow cases for any 
through journey at 1 franc 
each, is adopted on all 
the Italian railways, and 
often procures an other- 
wise unattainable night’s 
rest. 

The first railway made in Italy is that from Naples to 
Nocera by Torre del Annunziata, with a branch to Castella- 
mare ; and the portion between Naples and Portici, near to 
which is the Pietrarsa establishment, where the Mediter- 
ranean Company’s locomotives are now made, was opened 
for traffic on October 4th, 1839. In the following year 
the Emperor of Austria had constructed a short line 
from Milan to his palace at Monza, half-way between 
Milan and Como. In 1842 a line of 33 kilometres, 
or’ 20$ miles, was made from Padua to the bridge 
on the lagoon, Venice; and in the following year a line of 
similar length between Naples and Caserta was completed. 
In 1844 Leghorn and Pisa, Portici and Torre del Annun- 
ziata, the latter town and Castellamare, and also Capua 
and Caserta, were connected, bringing up the total length 
of railways in the Peninsula to 50 > be Aenea or 31 miles. 
In 1845 a line of 20 kilometres, or 12} miles, was made 
from Pisa to Pontedera; and in 1846 lines were opened 
between Padua and Vincenza, Venice and Ponte-sulla- 
laguna, Milan and Treviglio, Nola and Cancello, Lucca 
and San Giuliano, and Pisa and the last-named town, 
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bringing up the total length to 147kilom. =91 miles, which 
became 227 kilom. in 1848, 420 kilom. in 1849, and 476 | 


—— Mediterranean system 
Adriatic 
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had been commenced, was resumed by the State. New 
concessionnaires, however, took over this line, which was 
extended and fused with others; and in 1859, Victor 
Emanuel confirmed the concessions, that had been granted 
by the Austrian Government, of the lines which became 
the nucleus of the Alta Italia system. In the province of 
Tuscany, the Societa della Strada Ferrata Centrale 
Toscana, formed in 1844, took over and completed the 
system which afterwards developed into the Ferrovie 
mane. 

In Piedmont the surveys for a line between Turin and 
Genoa, by Alessandria, were authorised as early as 1844 ; 
and in 1845 it was determined that the work should be 
carried out by the State. The first concession was made in 
1850, respecting the Trofarello-Savigliano-Cuneo line; in 
1852 the concession of a railway from Turin to Susa was 
confirmed; and in 1853, Bixio, Lafitte, and Co. were 
authorised to make a line from Modane to the Rhone, and 
work it on their own responsibility. Finally, in 1860, 
while the State worked the lines made by it, the Societa 
delle Strade Ferrate Vittorio Emanuele was formed to 
work several private railways, which it took over. 

In the Roman provinces, the first authorisation was 


\ ae suv progress 


v. versé. In consequence of 
the increasing financial 
difficulties of the com- 
panies, especially in the 
centre and south of the 
kingdom, the Government 
again tried to arrive at a 
practical solution of the problem. The Minghetti-Spart- 
venta convention was brought before the Chamber in 1874; 
but, although examined by two different committees, and 
forming the subject of five reports, it was never ed. 
In accordance with atreaty made at Vienna, in 1866, which 
stipulated that the Italian portion of the Alta Italia system 
should be separated from that still left to Austria, the Go- 
vernment assumed the responsibility of the former, al- 
though the Austrian Sud-bahn continued to work the whole 
Alta Italia system for a subsequent period of two 
years. The Depretis convention of 1874, although a fore- 
shadowing of the arrangement now in force, was never car- 
ried out; nor was a proposition by Rothschild of Paris—a 
large shareholder in the Alta Italia—for dividing the rail- 
os in the north of the kingdom from those in the south, 
and entrusting their exploitation to two large companies. 
As a result of the Government inquiry, ordered in 1878, 
ministerial propositions in 1880, and the report of Brioschi 
and Genala in’ 1881, urged on, moreover, by the con- 
stantly-increasing financial difficulties of the companies; 
fresh conventions for working the lines on the mainland 
and in Sicily were brought before the Chamber by the 





Genala ministry, and, after a long discussion, definitely 
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sanctioned by the law of 27th April, 1885. By this law, 
defining the arrangement now in force, the lines on the 
mainland were divided, for purposes of working, into two 
systems of nearly equal importance, one—the Dee. 
nean—on the west, with the international lines of Modane, 
Ventimiglia, and Novara-Pino; and the other—the 
Adriatic—on the east, with the international lines of 
Cormons, Pontebba, and the Brenner; while the Milano- 
Chiasso cmd d the St. Gothard tunnel, and also the 
Milano-Rogoredo, Pisa-Livorno, and Parma-Piacenza lines 
were made common to both, together with certain stations. 

The Mediterranean system—shown by thick lines on 
the accompanying map—had a total length of 4554 kilom., 
= 2830 miles, opened on 1st October, 1887, but which will 
be 5804 kilos. = 3605 miles when all the projected lines 
are completed; and the Adriatic—shown by thinner lines 
—about 4700 kilom. = 2920 miles, to be increased to 5863 
kilom. = 3643 miles. At the same time the Government, 
who already owned the Alta Italia and Roman railways, 

uired the right to exert a supervision over the working 
of the Meridionali—all of which were now fused—that is 
to say, over all the railways of the kingdom. Thearrange- 
ment is made for three periodsof twenty years each, termin- 
able by either party —ors notice two years before the 
expiration of any period. The companies took over from 
the State, at an estimate, the stock and stores, which are 
to be similarly transferred at the end of the contract. The 
companies are obliged, by the law of Ist July, 1885, to 
work what lines— belonging to their respective systems— 
the Government chooses to make; and the Government 
reserves the right to arrange the time-tables, to regulate 
the tariffs, and to use the railways in time of war. 

The railways in Sicily were by the law of 1865 conceded 
to the Societa Vittorio Emanuele, and now have a length 
of 791 kilom. = 492 miles, which includes the Palermo- 
Marsala-Trapani line, of 194 kilom. = 121 miles, in the 
West of the island, worked by the Societ’ Ferrovia 
Sicula Occidentale. The distance between Italy and 
Sicily is 3 kilom., and there is a_ project by Sig. 
Gabelli to construct a tunnel 7 kilom.= 435 miles 
long, including the approaches, at a cost of 70,000,000 
lire = £2,800,000. The Sardinian railways were con- 
ceded in 1863 to Sig. Semenza, the concession being 
transferred to the Compagnia Reale delle Ferrovie 
Sarde in the following year, when the works were 
begun. The length of lines now opened is 411 kilom. = 
255 miles, but this will be increased by the Ferrovie 
Complementari Sarde now in construction. The Societa 
Veneta per Imprese e Costruzioni Pubbliche works the 
lines from Vicenza to Treviso, and from Padua to Bassano, 
together measuring 108 kilom. = 67 miles; the Composam- 
piero-Castelfranco-Montebelluna, 29 kilom.; Vicenza-Schio, 
32 kilom.; Scio-Torre-Belvicino, 5 kilom.; Schio-Arsiero, 
19 kilom.; Udine-Cividale, 16 kilom.; Conegliano- Vittorio, 
14 kilom.; Padova-Fusina, 35 kilom.; Mestre-Malcontenta, 
5 kilom.; and Padova-Conseloe-Bagnoli, 28 kilom., besides 
the following out of the Venetian Province :—Parma- 
Suzzara, 44 kilom.; Albano-Nettuno, 32 kilom.; Bologna- 
Imola, 33 kilom.; and Budrio-Bologna-Vitale, 16 kilom., 
making a total of 441 kilom., or 274 miles. The Societa 
delle Ferrovie secondarie complementari, concessionnaire 
of the Saronno-Varese-Laveno, the Como-Grandate-Mal- 
nate, and the Saronno-Grandate lines, together measuring 
114 kilom. = 70 miles, also works the Santhia-Biella 
branch, 30 kilom. = 19 miles long, of the Mediterranean 
Company’s Novaro-Torino line. Excepting this last- 
named branch, the lines of this company are worked in 
connection with those of the Nord-di-Milano Company, 
~ viz., the Milano-Saronno and Milano-Erbae-Camnago, 
which, though only 63 kilom. = 39 miles long, have a large 
summer traffic, as they convey passengers from Milan, 
which has 350,000 inhabitants, besides a large floating 
population, to the picturesque districts between lakes 
Como and Maggiore. 

There are, besides, the following lines of normal gauge, 
but of minor importance :-—Fossano-Mondovi, 24 kilom.= 
15 miles; Torino-Lanzo, 32 kilom.=20 miles; Settimo- 
Cuorné, 33 kilom.= 20} miles; Sassuolo-Modena-Miran- 
dola, 68kilom. = 42 miles; Reggio Emilia-Ventoso, 
15 kilom. = 9 miles; Regio-Novellara and Bagnolo- 
Corregio, 28 kilom.= 17 miles; Bergamo and Ponte della 
‘Selva, 29 kilom.=18 miles; Poggibonsi and Colle Val 
d’Elsa,7 kilom.=4 miles; Albano-Anzio-Nettuno, 38 kilom. 
= 24 miles; and Napoli-Bajano, also 38 kilom. = 24 miles 
which were in operation at the beginning of the present 
year. All the above railways are shown on the map, 
pase 365, the Mediterranean by thick lines, the Adriatic 

y thinner lines, and the rest by thin lines. There are, 
besides, several secondary railways of small gauge, and 
wang tramways, which are not taken into consideration 

ere. 

During the financial year 1885-6, the Rete Mediter- 
rania, with 4236 kilom. = 2695 miles in operation, pro- 
duced the sum of 107,342,614 lire = £4294, with an ex- 
pense of 68,568,651 lire = £2,742,746, showing a gross 
product per kilometre (0°62 mile) of 25,341 lire, or £1013, 
at an expense of 16,187 lire, or £647, the product and 
expense per train kilometre being 4°78 and 3°06 lire re- 
spectively. The Rete Adriatica, with 4379 kilometres = 
2718 miles in operation during the same period, earned 
49,706,645 lire = £1,988,266 at an expense of 30,915,747 
lire = £1,236,630, showing a product per kilometre of 
11,351 lire = £454 at an expense of 7060 lire = £282. 
The Rete Sicula, a Sicilian system, with 613 kilometres or 
381 miles, earned 7,493,331 = £299,733, and spent 
6,270,325 lire = £250,813, which gives a product per Filo- 
metre of 12,224 lire = £489 at a cost of 10,229 lire = £409 
and a product per train kilometre of 3472 lire = £139 at 
a cost for the same of 2906 lire = £116. 

The Indian Mail, in correspondence with a train leaving 
London every Friday evening, runs through Paris, 
Dijon, Macon, Amberieux, Culoz, and Modane to Turin, 
where there is a stoppage of several hours, and then by 
Allessandria, Piacenza, and Ancona, reaching Brindisi 
early on the following Monday morning. There are, 
besides, two daily international through trains each way 
by the Mont Cenis, and three by the St. Gothard tunnel. 





We may state, in conclusion, both by way of just recogni- 
tion, and for the benefit of those of our readers who may 
desire more ample information as to Italian railways, that 
we have freely laid under contribution a valuable work by 
Sig. Ing. Giuseppe Lampugnani, general secretary of the 
Mediterranean Company, entitled, “ Costituzione generale 
della Amministrazione Ferroviaria Italiana,” and pub- 
lished, this present year, by the Unione Tipogratfico- 
Editrice, Turin. 








RECENT CRUISER DESIGNS. 


THE question of the best type of cruiser is one which 
has caused almost as much discussion as that of the best 
type of battle-ship. The latest discussion on this question 
took place on the reading of a paper called “The Com- 
parative Effects of Belted and Internal Protection 
upon the other Elements of Design of a Cruiser,” 
by Mr, Biles in April last before the Institution of Naval 
Architects. The paper itself, as its title implies, was 
confined to a statement of the differences in two ships 
designed as cruisers—the one with a belt of armour in the 
vicinity of the water-line, the other with no water-line 
protection but an internal dome-shaped deck. In the 
discussion on the paper, which was characterised by the 
president, Lord Ravensworth, as “the most interesting, 
and probably the most popular, discussion upon this 
difficult subject which has ~ as yet held anywhere 
in this kingdom,” the majority of the naval officers 
strongly advocated the adoption of a belt, while the 
naval architects favoured the more modern type of 
internal protection. The comparison made in the paper 
was between the belted cruisers of the Aurora type 
designed by the Admiralty, seven of which had been 
built, and several imaginary cruisers of the internally 
protected type. It may be remembered the dimensions 
of the-belted cruisers are—length, 300ft.; breadth, 56ft.; 
depth, 37ft.; draught of water, 21ft.; displacement, 5000 
tons. In the first design compared with the belted cruiser 
it was assumed that the length, draught of water, arma- 
ment, protection on the flat of the deck, stability, speed, 
and coal supply were to be the same in the two cases, and 
it was shown that there was enough available displace- 
ment to spare in favour of the internally-protected type to 
add either 40 per cent. to the protection, or six-tenths of 
a knot of speed, or one large and two small guns, the 
actual displacement of the internally-protected ship being 
4790, as compared with 5000 of the belted ship. On the 
assumption that the displacement of the two should be 
the same, it was shown that a knot and a-half of speed 
could be gained in the internally-protected type, or, in 
other oa, the adoption of a belt meant a loss of a knot 
and a-half of speed in two ships of the same displacement. 
But the belt, it was shown, involved a great additional 
cost, and on the basis of the same first cost for the two 
types, a vessel of the internally-protected type could be 
built with 20 per cent. more protection on the slope, 50 
per cent. more on the flat of the deck, two more guns of 
the heaviest calibre, 50 per cent. more coal supply, 
and a knot more speed. Taking the view of some of the 
naval officers, that cost was a matter of secondary 
consideration, it is a question of great interest to 
determine whether the belted ship has _ sufficient 
advantage in her belt to compensate for the loss 
of a knot and a-half of speed; but taking what 
appears to us to be the true view of the question, the 
cost as the basis, it is still more desirable thoroughly to 
realise what we have had to pay for the adoption of the 
belt in the last seven of our largest cruisers, The 
imaginary cruisers given in Mr. Biles’s paper were sufli- 
ciently good for the purpose he had in view in making 
the comparison; but we were enabled in our last issue to 

ive the particulars of an actual vessel built for the Spanish 

overnment by Messrs. J.& G. Thomson, a firm with which 
Mr. Biles is connected, and we have in the particulars given 
the necessary data for making comparison of an actual 
vessel of the internally protected type with our own belted 
cruisers. In the following table we place side by side the 
principal particulars of these two vessels :— 





Reina Regente. Aurora. 

Length ... ... Sl17ft. .. 800ft. 
Breadth ... ... ... ... ... OOK. Zin. ... 56ft. 
aes .. B7ft. 
Draught, mean ... ... ... 20ft. —  * 
Displacement... ... ... ... 4800 ... 5000 
Thickness of belt... ... ... _ ... 10in. 
Thickness of backing ... ... _ <0 es 
Top of belt above or below Above 

iS I << 
Bottom of belt below water 6ft. - £6 
Length of belt 2... 2. ... ‘ _ Mase 200ft. 

in. at side 5 
Thickness of deck... ... ... { afin at Pere 2in. 

4 9°6in. guns... 2 9in. guns 

CO eee 16 bin. guns 10 6in. guns 
Coals, normal... ... ...0 «.. ... 500 
CS aaa ... 1000 
SS) ie aos A daa “ete ure —¢ “ae 
RE sess ak resi ities cater 


We thus see that instead of the 10in. belt with the 2in. 
deck on top of it, the Reina Regente has a sloping belt 
43in. thick, which is at least equal in shot-resisting 
power to the 10in. belt, and she has a 3in. deck on 
the flat part, which is, of course, considerably stronger 
than the 2in. deck of our own cruisers. The speed 
of some of our own vessels of this type has been 
19 knots, so that the Spanish cruiser has at least a 
knot and a-half more speed than our own. The arma- 
ment is considerably more powerful, as she has four guns 
of the heaviest type instead of two as the belted class 
have. We need not go over the points which have been 
under discussion so long as to the value of side armour, 
further than to say that opinion in favour of the inter- 
nally-protected type, for protection alone, is increasing. 
The French are going very decidedly in the direction the 
Spaniards have gone, and our own Government in its 
recent cruiser designs has not adopted the belt. We are 
therefore in the position that we have spent nearly two 
nillions of money on seven belted cruisers, the superiority 





of whose protection is very doubtful, whose speed is cer- 
tainly a knot and a-half less than it might have been if 
the internal type of protection had been adopted, whose 
——. might have been considerably more powerful 
than it is, whose cost might have been less, or whose 
number might have been more. At the time these ships 
were designed there was a great outcry in the country 
that we were short. of cruisers, and those who took the 
narrow view of considering only the water-line protec- 
tion of these ships, and who by their irresponsible 
clamouring induced the Admiralty to adopt this type, 
are very greatly to blame for bringing us to the posi- 
tion of having slower, weaker, and fewer ships than we 
might have had. It is to be hoped that in future designs 
due consideration will be given to the opinions of those 
who have carefully and thoroughly studied the question, 
uninfluenced by the personal feelings which would appear 
in a great measure to have dictated the procedure of naval 
constructors for some time back. 








BENIER’S HOT-AIR ENGINE. 

ALTHOUGH in principle the hot-air engine has for a long 
time been recognised as a most economical means of transform- 
ing heat into motive power, yet up to the present time it has 
met with little success. The reason of this is that the difficul- 
ties which attended the working have been very imperfectly 
provided against, and many engineers thought them even insur- 
mountable after the failure of several hot-air engines else- 
where which had been planned with considerable care. In con- 
sequence of fresh dispositions, the defects which rendered the 
hot-air engines of little practical service have been, it is 
claimed by our contemporary Annales Industrielles, overcome in 
great measure by this new engine. We may cite among these 
advantages the absence of transport of heat, of hot-air leak- 
age past the valves, and of transmission of heat by metallic 
tubes. The air may be utilised at a high temperature—1200 deg. 
to 1500 deg. Cent.—and the polished surfaces remain at mode- 
rate temperatures—60 deg. to 80 deg. Cent -—which lessens the 
causes of deterioration. In the engine of MM. Bénier the fur- 
nace is placed inside the cylinder itself. The cold air, driven in 
by a pump, traverses this furnace, producing combustion. The 
hot gases, much expanded, fill the cylinder and press upon the 
piston, which is placed directly above the furnace. The arrange- 
ment described below protects the polished surfaces of the 
cylinder and piston from the hot gases charged with cinders. 

An engraving of this new engine—of 6-horse power—is given 
on page 872. The motive cylinder C C! is bolted on to 
the extremity of a bed-plate A. On this plate the column 
B is fixed, which carries the beam E. This beam transmits 
the motion of the piston P to the shaft D. A pump, G, 
placed in the bed-plate, drives a certain quantity of cold 
air at each stroke into the cylinder. The piston of this 
pump is worked by the connecting-rod G jointed to the 
beam F!, which receives its motion from the rod F coupled 
to the same crank pin as the connecting-rod D'. A slide-valve b', 
governed by a clack, regulates the introduction of cold air during 
its suction, and discharges into the motive-cylinder. There is a 
motive thrust on the piston during its ascending stroke ; then 
an escape of the hot gases during its descending stroke by the 
exhaust valve h. 

The motive cylinder is in two pieces, C and C', The upper 
part of the motive piston, which is very long, works in the 
cylinder C. The lower part of this piston is reduced to a 
smaller diameter—1 to 2 mm.—so as to leave a space between the 
piston and the cylinder. The furnace is placed at the lower 
part of the cylinder C'. The sides of the cylinder above the 
furnace are protected by a packing of blacklead. When the 
motive piston is at the bottom the exhaust valve shuts. The 
slide valve b' establishes communication between the cylinder of 
the pump and the motive cylinder. The pressure of air in the 
pump, at the moment of communication, is nearly a kilogram. 
This air enters into the cylinder, and the communication between 
the pump and the cylinder is stationary, until all the air is driven 
into the motive cylinder, the piston of the pump being at the 
bottom of its stroke, and the motive piston about midway. 

The air drawn in by the piston of the pump enters into the 
motive cylinder by two pipes; one conducts a part of the air to 
the upper part of the cylinder, the other conducts the 
remainder to the lower portion. The lower pipe discharges 
itself under the grate of the furnace ; the air which passes 
through this pipe traverses the furnace and produces combustion, 
and the hot gases fill the cylinder. The upper pipe discharges 
itself into the cylinder C by a groove placed at the lower limit 
of the surface acted on by the piston. The air which passes 
through this pipe fills this neck, which distributes it into the 
circular space comprised between the piston and the cylinder. 
The heated gases produced by combustion can never therefore 
enter into this circular space, and cannot consequently come in 
contact with the smooth surfaces of the cylinder and the 

ston. 

: The quantity of air introduced at each stroke being con- 
stant, the amount of work produced by each stroke may 
be varied by changing the temperature of the gas which 
fills the cylinder ; the temperature being lowered, the pressure, 
and consequently the work produced, diminishes ; this result is 
obtained by regulating the respective quantities of air which 
pass through the furnace and around the piston, The pressure 
diminishes as less air passes through the furnace, the quantity 
of air which passes around the piston increasing at the same 
time in proportion. A throttle valve n', placed over the pipe 
which leads to the furnace, is directed by the governor L’ placed 
inside the column. The load diminishing, the governor closes 
the throttle valve more or less, and the work produced 
diminishes. 

The coke is put by shovelsfull into a pan I; four cups 
mounted around a plate I' pass over the store of coke and 
take up a lump of coke in passing; this lump, by the 
rotating’ motion of the plate I’, falls on the cover J of the 
slide valve j, from thence it falls into the cavity of the valve, 
when this is uncovered, and from there into the pipe C' of the 
box f1, when the cavity of the valve comes in front of this pipe. 
From the pipe c! the Jump of coke falls into the furnace. A 
smal] glass peep-hole inserted into the cover J enables the fur- 
nace to be seen when the cavity of the slide valve is in front of 
the pipe C1. 

A stream of water is made to play round the cylinder C’, 
as in gas engines, to prevent the walls becoming overheated. 

To start the engine, the bottom C of the cylinder C! is first 
opened to clean the grate. This operation completed, the door C 
is again shut, some lirhted charcoal is put in through the pipe C’, 
the valve j beingreired. The slide valve is replaced, two or three 
turns given to the fly-wheel, and the engine starts. The engine 
continues to be fed automatically with the coke. . 


The organs for the transmission of motion, connetting rods, 
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beams, shaft, &c., work under conditions analogous to those 
of a steam engine. The air pump only draws in and gives forth 
cold air; cold air only passes through the distribution 
yalve ; this pump and slide valve are therefore under good con- 
ditions for lasting. The motive piston and cylinder are at a tem- 
perature of 60 to 80 deg. Cent. at the parts where friction takes 
place, that is to say, @ lower temperature than that of steam 
engines ; these surfaces are not exposed to any hot gas, charged 
with dust ; both piston and cylinder therefore work under good 
conditions. The exhaust valve alone is acted on by the gases 
which pass out of the cylinder. But at the time of their exit 
these hot gases have already been cooled, first, by expansion, and, 
secondly, by the contact of the walls of the cylinder cooled by 
water. This valve works under conditions similar to those of 
gas engines. All that is necessary is to pass it under inspection 
from time totime. The valve of an air engine, which has been 
in use for twelve hours per day for five months, does not yet 
require repair, All parts of the engine are then in excellent 
condition for duration. 

The experiments made on the brake with engines of 4, 
6, and 9-horse power, the engine exerting its normal power on the 
brake, show the consumption of coke to be1*500kilog. per hour per 
l-horse power, for the engine of 4-horse power ; 1°350 kilog. for 
the 6-horse power engine ; and 1100 kilog. for the 9-horse power 
engine. MM. Bénier hope, for 20-horse power engines, to arrive 
at a maximum consumption of 800 to 900 grammes of coke per 
hour and per horse-power. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Chili.—American Exhibition at Santiago.—The Vice-Consul at 
Santiago continues his report on British trade with Chili’ :— 
“Since writing my Report No. 2 an exhibition of American 
manufactures has been opened at Valparaiso. A notice of this 
has appeared in the daily paper Za Union, of that port, strongly 
supporting some of my statements regarding certain North- 
American products ; as, independently of this, the notice con- 
tains a recommendation of those goods to the Chilians on 
account of their quality and relatively low prices, I send a 
translation of it as a proof that I have strictly confined myself 
to facts in my statements:—‘ We have visited the stores at 
No. 264, Calle de Blanco, belonging to Mr. Parker Read—known 
as the North-American Exhibition—and containing an assort- 
ment of the most varied products of the industry of the United 
States. Thousands of articles of all kinds are to be found 
there, from the most complicated agricultural machine to the 
smallest pin. North-American industry embraces everything, 
and in all it gives proof of surprising powers of production. 
We recommend our farmers, merchants, and miners to visit the 
Exhibition before sending their orders abroad. They can there 
see for themselves the quality and relatively low prices of North- 
American manufactures. Mr. Parker Read makes efforts to 
draw together the mercantile relations of South America with 
the United States, whose industry occupies so prominent a place. 
With this purpose he has founded in New York a monthly 
illustrated paper called Esposicion Norte Americana, the principal 
object of which is to show clearly the great advantages 
that would accrue to South American countries by the greater 
development of their mercantile relations with the United States, 
whose manufacturing products have attained such perfection 
that in many cases they compete with European industry, even 
in its old and own markets. This periodical contains agreeable 
reading, interesting commercial notices relating to American 
countries, and a large number of advertisements of the first 
manufacturing establishments of the United States. Mr. Read, 
in addition, has for some time published large and beautifully- 
printed and engraved catalogues, with samples of the principal 
products his country can sell to us. We consider these catalogues 
to be master-works in the art of advertising, in which the North 
Americans are pre-eminent. For example, the first of these 
catalogues is a volume of the largest quarto size, contains over 
300 pages, and was compiled, composed, and printed in New 
York for the use of South Americans. The paper is of the best 
quality, the pages contain thousands of engravings reproducing 
the articles advertised with remarkable accuracy, and the book 
is distributed gratis to all applying for a copy. We frankly 
applaud the efforts which merchants like Mr. Read make to open 
new markets for the industries of their countries, believing that 
this is the most practical means to strengthen mercantile rela- 
tions between various nations.’ ” 

Trade of Valparaiso in 1886.— Chili is not a manufac- 
turing country, and has to obtain all manufactured articles 
from abroad. Owing to fluctuations in the value of the 
dollar, it is very difficult to calculate what the real rate of 
Chilian exports and imports may be. Of the imports, about 
37 per cent. are from Great Britain, 18 per cent. from France, 
18 per cent. from Germany, 8 per cent. from the Argen- 
tine Republic, 8 per cent. from the United States, and the 
remainder from Brazil, Peru, and other countries. Among the 
British imports are coal and coke, all ; furnishings for railways, 
70 per cent. ; for telegraphs, 50 per cent.; hardware, 50 percent. ; 
workmen's tools, 50 per cent. The competing countries have all 
some speciality, some producing one class of goods cheaper than 
Great Britain, others another kind. The American manufac- 
turers of agricultural machinery have of late made progress, to 
the disadvantage of their English cempetitors. A considerable 
business is done in American house fittings, mining machinery, 
and workmen’s tools, Like all American goods coming here, 
they are very neat, and well finished, but not so durable 
and solid as the English. It is reported here that American 
manufacturers keep up their home prices, and export their sur- 
plus for sale at the best price obtainable. This is a possible 
explanation. The Germans import here a little of everything, 
cheap rubbishy goods and imitations, which, through the ignor- 
ance and poverty of the poorer classes, find buyers. They have an 
advantage over us in many of their countrymen being settled 
here in various industries, and are more intimately in touch 
with the Chilians, but they often understand their business 
better than the Chilians, and are good buyers from us. The 
Germans give much larger credit than we do, and so increase their 
sales, They are also more pushing in their mode of selling. Many 
moresmal] German housesstart businesshere than English. Young 
German clerks get a little credit at home, and with the foreign 
houses here, and begin. Many of them fail, but while they 
last, they increase the volume of business, and some of them 
succeed. The Chilian buys what suits him best, and the mer- 
chants who supply his wants study his taste and bring what 
they can sell. In exports Great Britain apparently receives 80 
per cent.—in reality much less. Nearly all vessels loading 
nitrates, which form half of the exports, go to an English 
channel port for orders, and appear in the Chilian statistics as 
for Great Britain, while two-thirds of them go to German or 
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other continental ports. The Germans get a large proportion 
of the high-classed mixed ores—i.ec., those containing silver. 
The Government works in Germany apparently treat these 
minerals more advantageously than the private smelters in 
England. It is difficult to see what advantage Germany—our 
chief competitor—offers, Part may arise from the comparative 
cheapness of the German ports. The English ports, such as 
Liverpool and London, are amongst the most expensive places 
in Europe for cargo or ship, To deliver a cargo of nitrates in a 
continental port costs a fixed rate of 4s. ton. In Liverpool or 
London, where there is no fixed rate, the cost is from 6s. to 7s. 
a ton, and weight in continental ports always turns out better 
than in English ports, Shipments of copper nearly all go to 
Great Britain. Owing to its low price the production of this 
metal has during late years declined, the shipments in 1886 being 
35,029 tons. Probably the copper industry has been only kept alive 
by the payment of wages in depreciated paper money, the wages 
of labourers not having risen in proportion to the fall in the 
value of the dollar, The Chilian copper mines are all within an 
easy distance of the sea, and most of them have railway com- 
munication with a sea port. If properly and scientifically 
wrought, they ought to be as profitable, if not more so, than the 
American mines which have surpassed them. At Coronel and 
Lota are large smelting works where copper ore is received from 
the north and made into bar copper, which is also made at 
Guayacan by the use of Lebu coal. The coal mines in Coronel, 
Lebu, and Lota produce about 500,000 tons a year, which is used 
everywhere for domestic purposes, and for locomotives, manu- 
facture of gas, smelting purposes, and steamers. Excellent man- 
ganese ore is extensively worked in the Coquimbo district ; but 
the value of the mineral is small, and the Black Sea article com- 
petes strongly with it. The selling price of the mineral in 
Europe is so low that it only pays when the cost of extraction 
and carriage is at a minimum. It will not pay to work when on 
the surface, and here it never goes deep. At most of the mines 
the truck system exists, so that a good deal of the wages earned 
returns to the proprietor. In general, Great Britain has got, 
and seems likely to keep, a fair share of the Chilian trade; while 
aw are other manufacturing nations it is impossible for her to 
ave all. 


The U.S. Consul at Valparaiso reports :—“The  stagna- 
tion of commerce and trade in Chili, a condition of affairs 
which keeps the rate of exchange abnormally high and business 
of all kinds in an anxious and uncertain state, is very 
discouraging to the merchant class. The United States 
has no need of any of the products of Chili, except guano, 
nitrate of soda, and wool, and these only to a limited extent. 
The similarity of their products is therefore an obstacle in the 
way of development of trade between the two countries. The 
position of the United States with respect to their manufactures 
regarding this country are widely different. Here there is a 
large and ever widening field for their disposal ; there are 
business firms always ready to procure any kind of goods 
from the United States on commission, but there are few, or 
none, to push the introduction and sale of the machinery and 
tools, &c., in which our manufacturers excel. From time to 
time there are men here of the commercial agent, or drummer 
class, soliciting orders for United States goods and products; 
but they perhaps have done more harm than good, and native 
dealers are likely to deal cautiously with this class of trade 
representatives in future. What are particularly desirable in 
this country are some genuine representative American firms, 
especially in the hardware and machinery lines, who would push 
their trade solely by keeping on hand constantly a stock of the 
best goods, and be alert to suggest alterations or modifications 
to home manufacturers, and introduce improved or new articles 
from them suitable to the requirements of the country. The 
English, French, Germans, and Italians, have their competing 
lines of steamers, and there is alsoa well-appointed Chilian coasting 
line, but none American. If there were American steamers plying 
regularly trade would in some form follow in their wake. At 
present, the cost of marine transportation from New York to Chili, 
vid Panama, is about three times that from England or France. 
Owing to the low price of copper in the European markets, 
miners here are turning their attention to gold and silver mining, 
in which a considerable revival is taking place. There are in 
this country immense, almost inexhaustible deposits of copper ; 
but what with cost of conveyance to the coast, mining and 
smelting, defective mining laws, freights charged for ship- 
ping to consuming markets, Chili can no longer successfully 
compete with other copper-producing countries. In confirmation 
of this, the receipt of the news of the resumption of the Ana- 
conda mine, in December last, paralysed the market for some 
days. One reason why Chili cannot successfully compete with 
other copper-producing countries is that the deposits are situate 
in the northern section of the country, an arid and mountainous 
district, to which food for man and_ beast has to be conveyed 
from the central and southern districts. The mines are gener- 
ally at considerable altitudes, the appliances and system of 
mining of the most primitive kin¢. Often there are no roads, 
and where there are railways they have, owing to their great 
cost of construction, to charge such high freights as to be of no 
benefit to mines of low yield. A system of cheap light railways 
and the use of proper labour-saving appliances and mining 
machinery would accomplish much in developing the mineral 
resources of the country, and this object is well worth the study 
of American capitalists, engineers, and manufacturers. In the 
early days of mining, only the very richest ore was exported or 
smelted, and what would now be estimated as of fair or even 
high yield was thrown away as valueless. I am assured that 
in some of the old mines between Coquimbo and Huascar there 
are thousands of tons of valuable ore lying on the surface, await- 
ing only capital and machinery to yield up its stores of metal.” 


Japan—American Trade—The U.S. Consul at Hiogo and 
Osaka, in a report upon cotton and cotton spinning in Japan, 
makes some remarks equally applicable to other industries :-- 
The Tokio Chamber of Commerce, in'their recent report, state 
that “the use of English grey shirtings has declined, because 
both the texture and wearing qualities of those recently im- 
ported are bad, and deteriorating quality has caused the 
Japanese to view them with dislike. In addition, to make them 
acceptable to the Japanese taste, the pieces must be woven in 
lengths and widths different from the present dimensions. The 
Japanese much prefer to purchase a good suitable article at a 
reasonable price than a bad one at a low price.” If the manu- 
facturers and merchants of the United States desire to sell 
their goods to the Japanese, they can do so as profitably and 
successfully as the merchants of any other nation, if they will 
come to Japan, survey properly the business field, and study the 
peculiarities and wants of the Japanese. It is a mistake to 
sup that such a result can be accomplished by merchants of 
ordinary business capacity, who had better remain at home. 
They will not succeed in enlarging our trade relations, but the 
bond fide American merchant, with his honest, simple, and 
straightforward way of doing business, would be popular, with 
the Japtmeve antl sucebtd. ‘The mathintry itd in the cotton 





mills is principally purchased from Great Britain. There is a 
fair demand for machinery of every description for army and 
navy requirements, also for railroad materials. New lines of 
railway are projected, and will continually be on the increase. 
One factor in the case is that the Germans are fast growing 
into popularity with the Japanese, and may be said to be the 
favoured race. Everything is becoming Germanised. Contracts 
for public buildings are awarded to them. Army and navy 
discipline is borrowed from Germany, and her trade relations 
with Japan have within the past few years rapidly enlarged 
and increased in volume. But whatever the cause may be, I do 
not feel any alarm for the business safety of the English- 
speaking race. If our manufacturers and merchants wish to 
take the tide of Japanese prosperity at its ebb, they should be 
on the spot. 


Nicaragua—Concession for ship canal.—The republic of 
Nicaragua has conceded to the Nicaraguan Canal Association the 
exclusive privilege of excavating and carrying on for a term of 
ninety-nine years from the day of opening, a maritime canal 
across Nicaragua, between the Atlantic and Pacific Oceans. 
The canal is to be of sufficient dimensions to allow vessels of the 
same size as the large steamers now sailing to have easy and free 
passage, the length of the locks on the works are not to be less 
than 550ft., and their depth 30ft. During the period of ninety- 
nine years the company shall have the right of constructing and 
working a railroad in the whole or such parts of the canal as 
may be deemed convenient for the better carrying on of the 
works. The company undertakes to construct a canal between 
Lake Managua and the navigable part of the river Tipitapa in 
the vicinity of Pasquier, the canal to be 150 long, to allow the 
free passage of vessels drawing 6ft., and to be the property of 
the Republic. The company is also to construct and keep in 
good order two large harbours, one at each end of the canal, 
and two smaller harbours where the canal enters the lake, each 
harbour to have a suitable lighthouse. The canal is to be open 
for traffic in ten years, which time may be extended in face 
of unforeseen contingencies. Within six months of being 
applied to for that purpose, the Government, at their own 
expense, is to deliver to the company 1000 manzanas of land 
between the lake of Managua and the Pacific Ocean, in such 
places as the company may designate, for cutting the canal, 
and for the harbours, sidings, banks, &c. The company, within 
four months of the requisition, is to pay to the Government for 
a complete indemnity the sum of £10,415. From the time of 
the commencement of the concession until its expiration a zone 
of land 100 yards wide on each side of the canal, and also the 
two harbours at the ends of the canal, will be declared free. 
The State undertakes not to give any other concession during the 
limit of the foregoing for a canal or railroad between the two 
oceans, except for excess interoceanic traffic or for interior traffic, 
and that the State shall not cede her rights or shares to any 
other Government, and the company undertakes a similar 
obligation. The company is to be formed in the usual way 
adopted in these societies. Its title is to be Compania de Canal 
Maritimo de Nicaragua, the directing body to be composed of 
at least half of those promoters of the company retaining their 
shares. A copy of the concession may be seen on application at 
the Commercial Department, Board of Trade, Whitehall, S.W. 

Portugal — Harbour works at Horta. —The Lisbon official 
journal publishes a Royal Decree inviting tenders for the com- 
pletion of the artificial harbour works at the port of Horta, in 
the Island of Fayal in the Azores. Tenders may be sent in to 
the Department of Public Works, Lisbon, up to 2 p.m. on the 
5th December next, on which day the tenders will be opened. 
The basis price of tenders for the contract is £244,000, but 
no tender will be received unless the sender shall have previously 
deposited £12,200 either in cash or Portuguese stock. Detailed 
plans and specifications of the works as well as other documents 
can be seen both at Horta and Lisbon. The contractor is bound 
to commence the works within forty-four days from the signa- 
ture of the contract, and to complete the whole within five years 
from the same date. Appended to the decree is a schedule of 
the general and technical conditions concerning the mode of 
carrying out the contract. Copies of the official journal con- 
taining the decree may be seen on application at the Commercial 
Department, Board of Trade, Whitehall, 8.W. 

Upper Silesia coal and iron statistics.-— There are 80 coal 
mines in this district, employing 40,214 labourers, who receive 
annually in wages £1,095,704, averaging to each £27 5s. The 
output amounted to 12,733,531 tons ; worth £2,311,637 ; value 
per ton, 3s. 83d. ; percentage of wages to value of coal mined, 
47°4 ; tons raised per head, 316°6. There are 51 iron mines, 
employing 3868 labourers, receiving annually in wages £57,823, 
an average per head of £14 18s. The production of ore was 
756,504 tons; in value, £137,940; value per ton, 3s. 8d.; percentage 
of wages to iron ore raised 42°41; ore raised per head, 195°55 
tons. Of 47 smelting furnaces, 32 were in blast, with 124 steam 
engines of 11,819 horse-power, employing 3736 workpeople, whose 
annual earnings were £107,139, averaging per head £27 13s. 10d. 
The iron produced was 412,524 tons; in value, £1,030,613 ; 
value per ton, £2 9s. 114d.; percentage of wages to value of 
iron produced, 10°40 ; amount of iron produced per head, 110°42 
tons ; consumption of fuel to produce each ton of iron was 
1°811 tons. The materials used in the production were:—Coal and 
coke, 747,218 tons ; dolomite 102,220 tons; iron, broken and 
scrap, 2319 tons ; brimstone, 370,641 tons; ore, 1,050,219 tons; 
slag, 201,553 tons. 








Naval ENGINEER STUDENTS.—The Admiralty propose making 
important alterations with reference to the admission of engineer 
students into the service, and their subsequent practical education 
in the dockyards. Under the existing system they are bound by 
indenture to serve as apprentices to the chief engineer of the yard 
for a period of six years, after which they proceed to the Royal 
Naval College, Greenwich, to complete their course of study in the 
higher mathematics, Six years in the yard is believed to be longer 
than is necessary, and it is proposed to reduce the term to five 
years. But a more important alteration is contemplated in the 
abolition of the apprenticeship system, which has not been found 
to give complete satisfaction as regards discipline. For, although 
the parents or guardians enter into a bond of £300 that the 
students shall enter into the service of the Queen at the end of 
their training, the condition is found practically inoperative. 
Should a student near the expiration of his apprenticeship evince a 
strong disinclination to enter the Navy, he can either by a course 
of misconduct bring about his expulsion from the Marlborough, or 
by a wilful neglect of his studies insure his rejection at the final 
examination, and the Admiralty have no means of punishing him. 
As a remedy for this, and also with a view of improving the social 
status of the students, it pk ar gee to extend to them the system 
adopted in the case of cadets joining the Britannia. They will 
have the rank of naval officers from the moment of their joining 
the Naval College at Devonport, and, as a matter of course, will be 
placed under the Articles of War. The privilege of a collegiate 
course at Greenwich will be: available only to such ents as 
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THE AMERICAN STEAM LAUNCH BUZZ. 
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HIGH-SPEED STEAM LAUNCH. 


Ir is with much pleasure that we are enabled to lay before our 
readers the details of the high-speed steam launch Buzz, taken 
from an instantaneous photograph; she was designed by C. D. 
Mosher, of Amesbury, Mass. The engraving shows her when 
going before the wind, which was registered at twenty-two miles 
an hour in the Signal Service Station at Boston. The flags on the 
Buzz show graphically what her speed was at the moment. The 
Buzz has run over a measured mile repeatedly in two minutes 
thirty seconds, and is capable of sustaining this speed for so long 
as her coal holds out. She can be driven at higher speed, as will 
be seen further on. 

The principal dimensions of the Buzz are as follows:—Length, 
50ft. over all; beam, 6ft. 6in.; 4ft. 10in. at water-line ; depth, 3ft.; 
draught, 9in. forward and 16in. aft ; the midship section is circular, 
and there is no outside keel; area of immersed midship section 
is 4ft. 6in 

The boiler is of the locomotive type, 32in. in diameter, with -two 
hundred and fifty brass tubes, 5ft. long. The fire-box is 38in. 
long, 34in. wide; dome, l6in. high, 18in. diameter, with an inge- 
nious arrangement of baffle plates ; the heating surface is 357 square 
feet; nine square feet grate surface. The steam pressure carried 
is 150 Ib. ee draught is used, produced by a specially made 
Sturtevant blower, driven from main shaft by a belt, at over 5000 
revolutions per minute, discharging into a closed ashpit. The 
boiler is fired with hard coal, and wil make all the steam the 
engines can use. The coal bunkers will hold a ton and a-half, or 
enough to run about 800 miles at a speed of ten miles an hour. 

The engines are Sin. by 8in. double cylinder, vertical, direct 
connected, and have steel bar frame and slipper gudes. The 
cylinders are cast together, with bottom heads and steam chest 
in the middle. The valves are of the piston type, 3in. diameter, 
with maximum stroke of 2}in., and 2in. stroke at } cut off. The port 
opening is seven square inches area; they are straight, with but 





qin. thickness between valve and cylinder bore; the clearance is | 


4 percent. The entire valve gear, including excentrics and links, 
is of steel. The links are a modified Porter-Allen type. The 
excentrics are bolted on to the crank throws, and have no hubs. 
This gives a long bearing between the cranks. The crank shaft is 
steel, with three main bearings, each 28in. diameter by6in. long. The 
crank pins are hollow, 2gin. diameter, 44in. long. The piston is 
steel; the piston-rod is of steel, 1jin. diameter. The connecting- 
rods are forked, and they are of steel, bored out in the centre to 
lighten them up. 

Provision is made for oiling all 
besides the regular oil cups. 


‘| 


weight of the entire recipro- 


cating parts of each engine is 331b., or less than three-fourths of a 
pound per square inch of piston. 
allows a s 


This extremely light weight 
of over 600 revolutions per minute, without .pound- 
ng or heating. The total weight of 
the engines complete is but 703 Ib. 
There is a brass outboard condenser 
and specially-made Davidson indepen- 
dent air pump. The steam pipe is 
short and direct, and 3in. diameter. 
Bj The boiler is fed by two injectors, and 
a steam pump is used also for deck 
and bilge pumping. The screw shaft is 
steel, 2}in. diameter, with a ball thrust 
bearing. The screw is of phosphor- 
bronze, finished all over; it is 32in. 
diameter, 5ft. pitch, of Mosher’s new 
design, for which he has lately received a patent. There is no 
vibration at any speed. 

The weight of the entire power plant is less than 47001b.; it has 





indicated over 160-horse power, or about 29 Ib. per indicated horse- | 


p-wer—a weight per horse-power much less than that in any other 
buat ever built. The horse-power per ton of displacement is 
— three times as great as that ever developed in any boat 
af sat. 

The Buzz bas been run over a measured mile in two minutes and 
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, eight seconds, in free route, no tide or wind. Ata later date Mr. 
| Mosher promises to furnish us with a set of indicator diagrams. \ y i 
The hull of the boat is constructed with oak frames and cedar | his own instruments and plotted his own diagrams, by methods of 





| planking. 


three and a-half tons. 
The designer of this vessel is a new comer in engineering and 


7 Svat! 
TANGYE’S SHAFING MACHIAE. 





ony 


| naval architecture, and deserves the greatest credit for his achieve- 

ment in the concrete form of the Buzz, and for his painstaking 

development of a natural ability by arduous study. He is a young 
| man, some twenty-seven years of age, most unassuming in manner 
and bearing, but with every characteristic of the student, and, as 
results show, he is a born observer. We have not the space to 
allude at length to the methods by which Mr. Mosher has arrived 
at his results, but it is necessary to say that they are by no means 
guesswork or rule-of-thumb n ded The designer, first of all, set 
| himself to work to find out what others had done before him, and 

devoted years of close study and reading not only to familiarise 


* 







himself with the history of high-speed vessels, but to the actua 


| verification of the claimed results of others. To do this he devised 


The frames are lin. x l}in., spaced 8in. between | his own, and the vessel here illustrated is the result of three years 
| centres, mortised into an oak keel; total displacement of boat, | study, merely to develope a system. 


It is not claimed by Mr. 


| Mosher that the Buzzis the fastest boat that he can make, but that 


she is the fastest that has been made up to this date on her dis- 
placement. The development of Mr. Mosher’s new boat, 100ft. 
long by 12ft. beam, 2000-horse power, will be looked for with the 
greatest interest by all progressive engineers and naval architects. 
—The (American) Mechanical Engineer. 








SELF-ACTING SHAPING MACHINE. 





THE accompanying engraving illustrates a self-acting shaping 
machine, by Messrs. Tangye, Birmingham, with circular motion. 
The ram slides along the bed, enabling the table to be bolted 
tight when cutting, and lessening the work done by the self- 
acting gear. The table is adjusted vertically by a screw and 
handle brought conveniently to the front. The tool-box is 
supplied either plain, as shown, or with a worm and segment for 
internal curves ; and the mandrel for external curves is driven 
by a worm in two parts, to allow close adjustment for wear. 


| The machine is made in two sizes, of 6in. and Sin. stroke. 








SoutH KEnsincton MusgeuM.—Visitors during the week ending 


| October 29th, 1887:—On Monday, Tuesday, and Saturday, free, 


from 10 a.m. to 10 p.m.: Museum, 7795; mercantile marine, 
Indian section, and other collections, 3228. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 4 p.m.: 
Museum, 920; mercantile marine, Indian section, and other col- 


| lections, free, 2706. Total, 14,649. Average of corresponding week 


in former years, 14,397, Total from the opening of the Museu 
25,985, 299, 


THE City aND GuILDs or Lonpon FinsspurY TECHNICAL 


| COLLEGE OLD STUDENTS’ AssociaTion.—The annual general meet- 
| ing of the above Association was held at the College, Leonard- 


| street, E.C., on the 26th ult. 


The retiring president, Mr. Alfred 
Chatterton, B.Sc., occupied the chair, and the annual report, which 


| was of a very satisfactory nature, was then read and passed, and 


then at the conclusion of the formal business the new president, 
Mr. W. F. Pettigrew, Assoc. M. Inst. C.E., took the chair and 


| delivered his presidential address, The subject was the birth and 


development of the present system of railways. 


After referring to 
the specially prepared 


roads for vehicular traffic used in Milan in 


| the seventeenth century, the president desoribed the tramways 





largely in use in the mining districts of England and Wales at the 
beginning of this century, and from the requirements of which the 
locomotive owed its origin. The history of the labours of Treve- 
thick, Stephenson, and others was followed by the story of the 
Stockton and Darlington line, and then of the Vicsepenl and Man- 
chester Railway. After touchiny on the rapid development of rail- 
ways in this country, on the Continent, and in America, he com- 
pared the engines of the present day with those of fifty years ago, 
and showed how enormously they had increased in steaming power, 
weight, and tractive force. The various arrangements used on 
mountain lines were described, and then followed a number of 
interesting details about remarkable runs which had recently been 
made. Carriages next occupied the attention of the speaker, and 
the rapid progress made in this department during recent years 
was touched upon. After briefly dwelling on the brake question, 
the lighting and warming of railway trains, the address was con- 
cluded with some comments upon the remarkable manner in which 
railway officials overcame the enormous difficulties they had to 
surmount, especially in foggy weather and holiday times, in deal- 
ing with the tratlic of large towns, 
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THE EDINBURGH NORTHERN CABLE TRAMWAY. 
MR. W. N. COLAM, ASSOC. M. INST. C.E., ENGINEER. 
(For description see page 347.) 
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PASSENGER ENGINE, LONDON AND SOUTH- 
WESTERN RAILWAY. 


Messrs. RoBERT STEPHENSON AND Co. exhibited at Newcastle 
a four-wheeled coupled bogie passenger express engine and 
tender, built to the design of Mr. W. Adams, locomotive engi- 
neer of the London and South-Western Railway. Of this engine 
we give detailed drawings in our supplement this week. An 
external elevation appeared in our issue of August 5th. The 
engine has outside cylinders 18in. diameter and 24in. stroke, 
and four coupled wheels (driving and trailing) 6ft. 7in. diameter. 
The leading end is carried on an Adams’ bogie with four wheels 
3in. 4in. diameter. The boiler has a heating surface of 1158 
square feet ; working pressure in boiler, 160 1b. per square inch. 
The tender has six wheela, 3ft. 9fin. diameter, and carries 2800 
gallons of water and 34 tons of coal. The weight of the engine 
in working order is 46} tons, and the tender with water and 
fuel 35 tons. The engine is fitted with the combined automatic 
vacuum and steam brake. The engine is one of a type which 
work the fast West of England passenger trains. The London 
and Exeter express trains have an average load of 150 tons, ex- 
elusive of passengers and luggage, and these engines perform 
the journey at an average speed of about forty-five miles an 
hour. The tractive force of the engine is 98°4 lb. for each Ib. of 
mean cylinder pressure. The engine is fitted with Adams’ patent 
vortex blast pipe. 
An experiment carried out on the Exeter express goods 
engine link of eleven engines gave the following result :— 
Lb. of coal. 
Six engines, with Adams’ pipe -- 27°21 
Five engines, with pipe .. .. 2848 - 20°04 
Showing a saving of 2°73 Ib. 
A large number of engines on the London and South-Western 
Railway has been fitted with the pipe during the years 1885 to 
1887, with the result that a decrease is shown in the company’s 
coal returns as follows :— 
Jan. Ist to March 25th, 1885 .. 
24th, 1886 .. 
23rd, 1887 .. 


Load. 
. 29°93 vehicles 


30°83 Ib. mile 
29°1 Ib. pe 


> 230lb. 3? 


The dimensions of the engine are as follows :— 
Cylinders— 

Diameter of cylinders .. 

Stroke be be a 

Length of ports .. 

Width of steam ports .. es “ 2 
Width of exhaustports.. .. .. .. .. .. 
Distance apart of cylinders, centre to centre 
= ere ee ae 

Lead of slide valve .. 


Motion— 
Diameter of piston-rod(steel) .. 
Length of slide blocks .. .. .. .. .. «. 
fh of connecting-rod between centres .. 
Diameter of connecting-rod i 


” ” ” 
” ” ” 


5 


SCocoorte > 
7” 
ee 


Ore wrnmodc 
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Diameter of connecting-rod bearings (small end) 
Length of connecting-rod bearings (small end) .. 
Wheels and axles— 
Diameter of driving wheels on tread 
Diameter of trailing wheels on tread 
Diameter of bogie wheels on tread .. .. .. .. .. 
Distance from centre of bogie to centre of driving .. 
Distance from centre of driving to centre of trailing 
ee EE CUE ance ce. we se ss te “e 
Distance from centre of bogie to front buffer plate .. 
Distance from trailing to back buffer plate .. .. .. 
Distance from driving to front of fire-box .. 
Driving and trailing axles (steel)— 
Diameter < wheel seat es 
Diameter of bearings .. ‘ 
Diameter atcentre.. .. .. .. .-. 
Distance between centres of bearings 
Length of i io che ties oe 
Diameter of outside coupling pins .. 
Length of outside coupling pins 
Throw of outside coupling pins 
Length of wheel seat .. .. .. 
Bogie axles (steel)— 
Diameter of wheel seat. . 
Diameter of i oo 
Diameter at centre .. 


Length at bearings.. .. .. .. .. 
Distance between centres of bearings 
Tira— 
Thickness of all tires on tread .. 
Width of driving and trailing .. 
Width of bogie.. .. .. .. .«. 
Frames— 
Distance apart... .. .. .. 
ickness of frames (iron) .. 
Boiler— 
Centre of boiler from rail .. 
Length of barrel .. .. .. .. 
Diameter of ring next to fire-box 
Thickness of plates(iron) .. .. .. 
Thickness of smoke-box tube plate .. 
DPE (so ws 06 eo ce « 
Pitch of rivets bairew we 
Diameter of rivets.. .. .. . 
Thickness of butt strips (outside) 
Thickness of butt strips (inside) 
Width of buttstrips .. .. . 
Fire-box shell— 
SN aR ee ee a ee 
Width outside at central line of boiler .. 
WORD on ine ds ee ae “oo 
Thickness of front plates 
Thickness of back plates 
Thickness of side plates .. .. 
Distance apart of copper stays .. 
Diameter of copper stays .. .. 
Inside fire-Lox— 
of bottom, inside 
Width at bottom, inside .. 
Top of box to inside of shell 
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Depth of box, inside 9} 
Tubes (steel)— 
Number of tubes os 218 
_., ee ee 0 1} 
Thickness, No. 13, B.W.G. .. .. .. -- 
Diameter of exhaust nozzle—annular orifice 67, mean dia., 
+4 wide, internal smoke pipe, 5in. diameter ~- 
Height from top of top row of tubes.. .. .. -~» © 3 
Height of chimney from rail .. .. -. 18 2 
Heating surface— sq. ft. 
eS . 1051713 
Fire-box .. 11018 
Total 1161°31 
Area of grate .. "77 
Weight of engine (empty)— Tons cwt. ve 
oe ae ee ee een ae ee Ue 
oe er eer rs 
ee ee ee ee 
Total .. 42 12 2 
Weight of engine in working order— 
, tte - ee 16 11 O 
ne: Ge ee, aa bs oo a eee a ee eee 
Total 46°15 





Weight of tender (empty)— 

EE Sart <5. vos oa ke tog ea* tad or tee ee 
ME = 0! ue te Be we fe 0c be! col edi ee B® 
ENS 36. “os oa Ga ke” her en), pe 4s se eA Oe 
Total .. 17 18 (0 

Weight of tender in working order— 
OE Sa ane ies a SiR 122 «0 
os (ss se on sa) 00 10 M4 0 
er ds Ge Sk nk ss ee 122064 «0 
Total 3 60 «(OO 
Ib. 
SS. ot) ne ks. 6s GEO be. ee. os ox ee 
Tractive power at 1001b. mean pressure... .. .. .. 9,843 








LETTERS TO THE EDITOR. 
[We do not hold ourselves responsible - the opinions of our 
s. 


Correspo' 


THE CALORIFIC VALUE OF COAL. 

Sir,—I have read with much pleasure an article in your last 
issue upon the above subject. Allow me to offer a few remarks. 
It not unfrequently falls to my lot to carry out engine and boiler 
trials, also to test the calorific value of fuels in the laboratory, and 
although I have only in one case found the boiler evaporation 
higher than the laboratory experiment would lead me to expect, I 
have for long believed that there was either some source of error in 
calorimeters, or that fuel consumed in a boiler furnace was more 
efficient than when burned in a calorimeter. 

I will briefly touch upon one or two points which may help to 
throw some light upon the subject. You have already refe to 
priming in your article ; I am firmly of asap that that is fre- 
quently a fruitful source of error, but looking at the calorimeter 
itself, there are various forms of instruments, all of which are more 
or less devised for burning a small weighed quantity of fuel ina 
diving bell under a weighed quantity of water, the necessary 
oxygen being supplied either by mixing with the powdered coal 
some potassium nitrate and «hblorate, or else by allowing a jet of 
oxygen to play on the burnin,; fuel, the number of thermal units 
developed being measured by the rise of temperature of the water, 
after a certain correction has been made for the heat absorbed by 
the instrument itself ; this coefficient of correction is determined 
by burning in the instruments a given weight of wood charcoal, 
the calorific value of which is assumed to be 14,500 thermal units 
sg Ib. Then some of this known (?) quantity of heat is absorbed 

y the water, and a certain proportion by the instrument from 
which the coefficient of correction is calculated. This value of 
14,500 was determined by Favre and Silbermann for certain 
samples of wood charcoal, but does it necessarily follow that 
all samples of wood charcoal have the same calorific value 
even if the ash be determined and allowed for, especially when 
the hydrogen is almost always neglected? Favre and Silbermann’s 
charcoal had the hydrogen removed by heating it in presence of 
chlorine. When, as in many of our present day calorimeters, this has 
been neglected, a serious error is introduced in the coefficient of 
correction ; consequently all results obtained with such instruments 
give too small values for the heating power of the fuels. 

Again, the combustion in calorimeters is so exceedingly rapid, and 
the heated gases are so immediately condensed, that unless there is 
anabnormal supply of oxygen, a considerable amount of C O passes 
off ; from my own analyses I have found this to be the case, and 
there is the greatest difficulty in preventing the loss of heat in this 
way—a second source of error in reducing calorimetric results—and 
further the dense fumes which are always given off from calori- 
meters, indicate that the combustion itself is incomplete—a third 
source of error in the same direction. 

But now let us look at the boilers themselves: I have observed 
that some boilers will steam far better at certain times than at 
others, even when the same fuel is used, the wind in the same 
direction, and to the casual observer al] the conditions are isely 
the same ; but a closer examination will show that when the boiler 
is steaming well the supply of air is so directed as to produce flame, 
and in the other case little or none is produced : the carbon in both 
instances is burnt to C O,. My own opinion of this phenomenon is, 
that when flame is produced, the solid particles of glowing carbcn 
radiate heat, while C O, at the same temperature is incapable of 
doing so: hence, when fiame is produced, the furnace plates receive 
both radiated and conducted heat; whereas, in the other instance, 
~ only receive conducted heat, when no flame is produced. 

Vill not this theory throw some light on the peculiar effect of 
raising the bars of the L. and N.W.R. locomotives? With the low 
bars probably no, or little, flame was produced ; but, when raised, 
the necessary conditions for flame were established, and, conse- 
quently, improved their steaming capacities. 

I trust that these few crude ideas, hastily thrown together, 
may help to solve the problem now before your readers, 

Oct. 26th. JoHN GoopMAN, Wh.Se. 





Sir,—I have carefully read your interesting leader on ‘‘The 
Calorific Value of Coal,” published in THE ENGINRER of the 21st 
inst. There appears to me to be one way in which the loss of heat 
accruing to the use of external fire-brick combustion chambers may 
be accounted for, and that is by the well-known circumstance that 
combustible gases and ee will only combine until a certain 
temperature is reached, when further bustion is impossible 
unless heat be abstracted from the partially combined by the 

rformance of work in some shape or form. When Mr. Dugald 

erk’s excellent paper on the ‘Theory of the Gas Engine” was 
being discussed before the Institution of Civil Engineers, on the 
4th April, 1882, Sir William Siemens made this remark: ‘If 
aqueous od be — through a tube at a sufficient tempera- 
ture, the whole of the vapour will be dissociated, and the oxygen 
and hydrogen will be separated. It is true that if these gases be 
then left to themselves, they will, the moment the temperature 
falls, again associate or burn ; but if precautions are taken to cool 
them rapidly after attaining that high ns ee ented they will be 
found as a mechanical mixture of oxygen and hydrogen simply.” 

Now, does not this action take place to a certain extent in the 
case of external fire-brick combustion chambers? Here there is 
very little to abstract the heat of combustion, and the fuel gases 
and oxygen of the air combine until a temperature is reached which 

revents further combustion. The partly-associated gases are then 
rought suddenly into contact with comparatively cold boiler tubes, 
and I think that it is not too much to say that a great portion of 
the non-associated gases are cooled so —v that they never do 
combine, and are thus a source of great loss of duty, hydrogen, 
carbonic oxide, and oxygen passing into the chimney as though 
they had never been in contact at all. Of course, this reasoning 
does not apply if the external fire-brick chamber is merely a gas 
oo. as it then performs its proper function, viz., that of gasi- 
ying the fuel. Now, if we take an ordinary fire-box surrounded 
with water, the case is different. The cold sides of the fire-box 
are abstracting heat from the burning gases in the presence of a 
mass of i d t fuel; iation is rendered much more com- 
rome and loss in the boiler tubes prevented. In fact, the uncom- 
i gases which find their way into the chimney in the former 
case are in the latter forced by the cooling effect of the water 
jacket to continue in the fire-box, and render up their heat to it. 

In the gas engine loss, through non-association, will not take place 
if expansion be carried far enough, but its effect upon the indi- 
cator diagram is extremely marked, because, owing to the enor- 
mous cooling effect of the water jacket, the expansion curve ought 
to fall a great deal below an adiabatic line, wars it keeps very 
fairly up with it. This will be readily understood when we con- 
sider that in a good modern compression engine there is about 
58 per cent, more gas in the mixture than is necessary to obtain 











the temperature after explosion, which is actually observed, 
Nearly 37 per cent. of gas is, therefore, not iated at the 
moment of complete inflammation, but as expansion proceeds this 
37 per cent. gradually combines and keeps the expansion curve up 
much higher than it would otherwise be. If the cylinder were a 
non-conducting one the curve of association would evidently lie 
between an isothermal and an adiabatic one, but the precise nature 
of it would be a very complex business to ascertain, as all the 

ints of incipient d iation of the pound gases must be 

etermined, as also the law of dissociation as the temperature 

increased. 

In the Lenoir engine, where the ration of expansion was very low, 
and the temperature at the end of the stroke very high, there is no 
doubt that a quantity of non iated gases into the atmo- 
sphere. In the Clerk engine the temperature of the exhaust is 
only 656 deg. Cent., at which point it may be safely assumed that 
association is complete. In conclusion, Sir, | would wish to point out 
the very indiscriminate use of the term dissociation by even very 
scientific men. Dissociation is the separation of gases that have 
already associated or combined. This action does not exist in the 
gas engine at all events. At the moment of explosion the gas and 
oxygen of the air combine until the high temperature produced 
stops it, and further association can only proceed as the tempera- 
ture falls through the performance of work and loss of heat 
through the sides of the cylinder. In no case does dissociation 
take place unless, perhaps, at the moment of explosion, when part 
of the aqueous vapour, or rather steam gas first produced, may be, 
and — is, dissociated towards the completion of inflamma- 
tion by the carbon still burning to carbonic acid or carbonic oxide— 
carbon and oxygen requiring a much higher temperature to stop 
their association than does hydrogen and oxygen. Imperfect 
association at the instant of complete inflammation is the first 

h , and gradual association during expansion the second, 
The latter may be perfected at the end of the stroke or not, depend- 
ing, of course, upon the ratio of expansion. 

St. Neot’s, Hunts, October 28th. AntHony S, Bower. 

















WATER-TUBE BOILERS. 


Srr,—I agree with most of your observations in your issue of the 
7th ultimo when referring to the water-tube boilers made up to four 
or five years ago; but | entirely differ from i in applying them to 
some of those made at the present time. e defects you speak of 
were acknowledged to exist long ago, and appeared more promi- 
nent in those trials of water tube boilers for marine purposes which 
1 shall shortly refer to, and which for this reason were most valuable 
as indicating where improvements were needed. The Root boiler 
has had two trials at sea in this country, and I was in both cases 
= in charge of the fixing and trials, The first was in the s,s, 

alta, an old vessel of about 2000 tons, which was fitted with four 
100-horse — nominal, of the first, or three-way pattern, in 
1870-71. ‘These boilers had ample surface for supplying the steam 
required under ordinary conditions, but if for any reason forcing 
was attempted, the water simply refused to remain in the tubes, 
and the india-rubber joints would blow all over the place. The 
vessel made, however, several voyages, and the boilers went on 
fairly well, but some twelve or fifteen months after she sprang a 
leak on the return voyage from the Baltic, and with difficulty 
reached Hull, and when I saw her there the boilers were under 
water. Allthe machinery was subsequently sold as scrap, and I 
do not know what became of the ship. 

Root boilers were in 1871-72 put into the new Birkenhead ferry 

Birkenhead. These were a great improvement in con- 
struction on those of the Malta, but a serious misunderstanding 
occurred as to the quantity of steam required, and this was unfor- 
tunately not discovered until it was too late for alteration. The 
boilers were specified to supply steam of about 70 lb, ure, cut off 
at one-third stroke, whereas they were actually called Upon to supply 
steam of about 50 1b., cut off at two-thirds stroke. The boilers were 
for this too small, and the only way in which they could be worked, 
and actually were worked for three or four years, was to get up 
high pressure at the landing stage, which on arrival at the other 
side would be all spent. If they had not really been better boilers 
than those in the Malta they would never have lasted as long as 
they did. Serious failures which followed with other types of 
water-tube boilers at sea created a strong prejudice against them 
all, and no marine engineer or shipowner has been daring enough 
to give them further trials. 

I dealt in my former letter, which you published on the 21st 
ultimo, with some of the improvements made lately, and I will add to 
this that in nine cases out of ten where the water-tube boiler has 
given dissatisfaction on land, this has been owing to accumulation 
of scale in the tubes and attendant consequences, As pure water 
is here the exception and not the rule, and as a chemical process 
for purifying the feed-water is not always convenient on account 
of expense, I mentioned the Stollwerck purifying process, as it 
does not require chemicals, is entirely self-acting, and only requires 
attention to periodical cleaning. As now made, it forms the steam 
space for the boiler; it is, in fact, part and parcel thereof, and I 
have never heard that it has failed in its action for any water-tube 
boiler; but, on the contrary, I could name several instances where 
~ is as complete a success as in the case I mentioned in my former 
etter. 

To illustrate that a —_ circulation takes place in some water- 
tube boilers as now made, I raay mention that some of 35-horse power 
nominal] with tubes 13ft. long by 2}in. diameter outside by 10 b. w.g., 
and Stollwerck’s purifier, have been working for about eighteen 
months with forced draught, and that the tubes appear quite sound. 
I think you will admit that the water must be “solid” and good 
to effect this. I can supply a water-tube boiler to evaporate, with 
natural draught, 100 cubic feet of water per hour into steam of 
120lb. pressure, or more, ready fixed for work, for 10 per cent. 
more money than equal power of best make Lancashire boiler, but 
I do the work with 74 per cent. less fuel. My boiler occupies 126 
square feet of floor space, inclusive of setting, by 12ft. 6in. in — : 
it weighs with all framework—of course without brickwork — 
24 tons, and contains at mean water level 6} tons of water. You 
can, further, force this boiler as hard as any other kind, and without 
injury. 

My idea of a marine water-tube boiler is not the Root; 
another type occupying less space and made entirely of wrought 
iron, and which is at the present doing good service as a land boiler, 
is what I recommend for this purpose, and I hope some marine 
my od will be found bold enough to try it. 

eanwhile, I trust that the facts I have given you, when coupled 
with the undisputed and all important safety of a well con- 
structed water-tube boiler, also their greater facility of transport, 
repair, &c., may appear to you good reasons why they should have 
an equal chance with other kinds and not rest under the condem- 
nations at present affecting several really good water-tube boilers. 

City Ironworks, Lincoln, ConraD Knap. 

November Ist, 


+ 








SOFTENING WATER. 


Srr,— Your articles relating to the difference of results obtained 
by professors of an exact science in analysing the water pumped 
from the Severn Valley Railway tunnel, and to their difference as 
to the fitness of such water for the ao Bristol, have led to 
some correspondence in which my name been associated with 
the process of the late Dr. Clark. What it pleased me ten years 
ago to call the ‘‘ Porter-Clark” process has always been explained 
in my publications as being, in fact, certain mechanical arrange- 
ments admitting of the adoption of Dr. Clark’s process where it was 
of most value, and where it could not be availed of, for want of 
space, for dealing with as theretofore it had been dealt with. By 
an adaptation of the filter press, I utilised the precipitate produced 
in the working of that process as the medium of filtration, and of 
filtration under pressure, so that the process can be carried on night 
and day continuously in the same vessels, It does not follow that 
where space is not of importance I should employ filter-presses, 
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I have pointed out in all my publications how simple as well as 
beautiful a process that of Dr. Clark’s is, and that it can be demon- 
strated in a tumbler-glass, in a tub, or tank, as well as in the 
reservoirs the late Mr, Homersham designed for Canterbury, 
Caterham, and some other places. The Colne Valley Company, 
at Bushey, have an example of that system. 

As to the particular water in question, Mr, Wanklyn tells us 
that it contains an objectionable quantity—as to hardness—of 
carbonate of magnesia, as well as carbonate of lime. As | appre- 
hend the matter, Mr. Wanklyn affirms that this magnesia can be 
chemically disengaged and precipitated by Clark’s process ; while 
Dr. Frankland and others (?) say it cannot; and that therefore 
this Severn tunnel water cannot be made fit for the water-supply of 
Bristol, Sir, I side with Mr. Wanklyn, 

When one of my sons was a student, in Dr, Frankland’s time, at 
the Royal School of Chemistry, the late Demonstrator in the labora- 
tory remarked to me with a glance at the student,—“ Time and 
plent of thrashing are often of importance in the practice of 
chemistry.” I, therefore, in dealing with magnesic waters, act 
upon the suggestion of Dr. Valentin, and give both. I may not 
further argue this point of difference between learned professors, 
I stand, however, in less awe of chemists than of chemistry; the 
latter is, doubtless, exact and unprejudiced ; I will not agree to so 
much as to the former, 

I noticed in the correspondence that has arisen upon your articles 
a very sensible letter from Messrs, Bryan Donkin and Sons, 
from which I infer that they understand the merits of Clark’s 
process and water softening better than they did when they 
Frought to my notice the French a pron [ declined to take in 
hand. That apparatus was descri afterwards in your columns, 
and Mr. Howatson, who makes recently so frequent use of them, 
became an agent for introducing it as the xe plus ultra in water 
softening. 

Mr. Howatson and his coadjutors, Messrs, Gray and Son, senc 
you letters in pairs, and at frequent intervals, announcing that 
they, too, have succeeded in softening water by Clark’s process, in 
an apparatus which, ‘being of the most recent date, and quite 
distinct from any other, supersedes othc+ previous and similar in- 
ventions.” That is comforting for some of us! but that is the red- 
letter type of their prospectus. 

They arrive at these results of reduction of hardness by mixing 
their “lime or soda solutions in two top tanks, beneath which are 
two small tanks, fitted with floats to maintain the levels, and cocks 
and nozzles of requisite sizes, so that with equal pressures the flow 
of water to be purified, and the chemical solution—lime water of 
Clark’s process—for the purification, can be regulated with the 
greatest accuracy.” These are the means by which Mr. Howatson 
and Messrs, Gray arrive at those admirable results with Clark’s 
process they have been at such pains to publish. 

Do I mean this as ridicule! By no means. They pay me the 
compliment of ——- my earliest plan as to the solution tanks— 
indeed, Sir Frederick Bramwell designed them in 1877 ; and as to 
the nozzles with ‘‘ proportional areas "—my term—they will find itin 
my patent of 1879, My friend, Mr. Johnson, of Lincoln’s-inn-fields, 
is their patent agent as well as mine, and the patent cannot escape 
them. oun H. Porrer. 

165, Queen Victoria-street, London, E.C., November Ist. 








WATER SOFTENING——-THE CLARK PROCESS, 


Sir,—Allow us to contribute to this interesting discussion by 
stating the result of our practical experience. During several years’ 
working of the Clark process, and treating waters of all kinds and 
for many purposes, we have not found a single instance of bad 
water that could not be very materially improved by our apparatus. 
And the improvement was not limited to the removal of the salts of 
lime and magnesia, although in most cases this forms the chief 
object in view. The lime and magnesia are precipitated throughout 
the liquid in exceedingly fine particles, and we find, beyond a 
doubt, that these particles seize the minutely divided matter in 
suspension in the water, and in sinking carry it with them to the 
bottom. In this way we are constantly able to render perfectly 
bright, without filtering, water which was badly discoloured by 
suspended organic matter. We have kept samples of hard and 
softened water for long periods, and while the untreated water 
speedily became green from fungoid growths, the softened water 
would remain perfectly bright, thus proving the reality of the 
cleansing action we have referred to. 

It is a very common mistake to think that water treated by the 
Clark process is rendered unfit for drinking or cooking purposes, 
This is the reverse of the truth. Nothing need be added to the 
water which would in any degree be injurious to health. 

Of course, in the mode of treatment employed with the Stanhope 
purifier, the form of apparatus which we ourselves use, the original 
unelaborated process originally adopted by Dr. Clark is constantly 
modified in accordance with the nature of the water, the degree of 
softness to be obtained, and the purposes for which it is required, 
bunt in no case does the resultant purified water contain anything 
deleterious, although our apparatus is now treating more than six 
million gallons daily of water of every kind. 

We fancy that the opposition of chemists to the use of this pro- 
cess is more imaginary than real, and that the retarding influence 
is that of the engineers, many of whom distrust any mode of 
treatment to which the word ‘‘chemical” can possibly be applied, 
overlooking the fact that even the action of the air is purely 
chemical. Many of our large customers employ chemists of high 
repute solely for their own business, and in no instance has one of 
these gentlemen given any opinion in any way adverse to the 
process. We may say, on the contrary, that such eminent authori- 
ties as Professor J. J. Hummel, of the Yorkshire College, Leeds, Mr. 
John Womersley, chemist to Messrs. J. and J, Colman, of Norwich, 
and Mr, D. K. Clark, have openly declared in its favour. 

THE brawHOPE Company, Limited. 
Joun 8S. Sawrty, Managing Director. 
20, Bucklersbury, London, E.C., 
November 2nd. 


Sir,—The interesting article in your issue of October 2]st has 
called forth two letters which appear in your last week's issue. 
These letters can hardly be called replies to the broad question you 
raise, because it isa very easy matter to treat a few hundreds of 
gallons per day effectually for the purpose of preventing hard 
seale or soft deposit in steam boilers, &c.; but it is not so easy to 
soften and purify effectually millions of gallons per day for use by 
the inhabitants ofa large town. There are many ways of procuring 
pure, soft water for steam boilers, and besides the softening 
systems described in your columns from time to time, we have the 
surface condensers, which yield a pure and soft supply, but we 
have only the Clark process holding the field for town appliances, 
as at Canterbury and the Colne Valley. A. B.C. 

London, November 2nd. 


FREE TRADE AND NO TRADE. 


Sir,—-As I see from the letter of ‘‘Trader” in your issue of the 
14th inst. that he is unable to realise the advantages of that great 
system of Free Trade which has brought the trade of this country 
into its present condition, I should feel obliged by your giving me 
a small space in your paper, in order that I may show him how 
entirely wrong his ideas are according to Free Trade doctrines. 

“Trader” speaks of a judicious import duty, to be followed by 
the employment of numbers of people who are nowidle. In talking 
of idle people he uses a term quite out of date with Free Traders, 
According to Mr. Giffen, a great authority on this question, when 
imported goods displace native production capital and labour are 
freed for other industries; this feature was overlooked by Free 
Traders in the pert, and it has been reserved to the present genera- 
tion to make the discovery in seeking for the advantages of Free 
Trade under existing circumstances, 

df “Trader” can grasp this idea, he will see that if his judicious 





import duty had the effect he anticipates, it would just do away 
with this freedom for other industries which is the greatest privi- 
lege we now enjoy from our fiscal system. 

A proof that loss to the country must arise from employing our 
own ple in the manufacture of goods which we now import 
would be found in the reduction of the volume of trade, which is 
tuken by Free ‘Traders as one of the infallible tests of our 
prosperity ; they add the totals of exports and imports together, and 
prove that we are making great strides, As it is, if our exports 
have decreased, increase of imports has more than made up the 
amount, and the total has continually increased. What would it be 
if both went down together ? 

It is possible that the true bearing of these figures may have been 
misunderstood by ‘‘Trader,” but in this country we are blessed 
with experts who make the science of political economy their special 
as and why not take their opinion? In this matter of Free 
Trade ng are in advance of every nation on this earth; and, if 
they are let alone by such people as ‘‘Trader,” they will keep 
ahead of everybody. 

I must not trespass on your space, or I could give other equally 
good reasons against the employment of our own people, but with 

our permission may do so in another letter, as I am afraid Free 
rade is seriously attacked, and should now be properly supported 
by those who can give good reasons for their belief in it. 

Park Lodge, Heath-road, Hounslow, JoHN Brett. 

October 25th. 


Sir, —‘‘ Protectionist ” has misread my letter of October 19th, 
for it is an admission that in theory “Trader” is right, but in 
ee he is wrong. Let me try to show this by examples as 

riefly as possible. 

A few years ago our cities were supplied with granite entirely 
from Cornwall, Guernsey, and Aberdeen. The industry kept man: 
quarrymen, &c., employed, and they lived on British goods of all 
kinds, Now a large part of that granite comes from foreign 
countries; they take payment in British goods, and practically, 
therefore, the trade in general goods is neither helped nor hindered, 
but the employment of British subjects as quarrymen has been 
much reduced. Foreigners consume the British goods instead of 
our own people. 

Similarly a few years ago great numbers of Englishmen were em- 
ployed as sugar refiners, ag they consumed British goods ; now 
nearly all our refined sugar comes from abroad. It is paid for as 
formerly in British goods, so again the general trade in goods has 
been neither hel nor hindered, but employment in this country 
has been diminished, and the goods that pay for the sugar are con- 
sumed by foreigners, not by Englishmen. 

Our ships get freights to carry that our railways used to carry, 
but that is only robbing Peter to pay Paul. 

The list of internal industries that have been thus injured might 
be much extended, and in every case a slight duty on the foreign 
goods would restore employment to our people, without laying any 
appreciable burden on the consumer. It is no answer to this to 
say that the men discharged from these industries have found 
work in others that are increasing, for we might have still increased 
our present successful industries and had the others as well. The 
retention of the granite-quarrying industry, for instance, would not 
have prevented any development of industry in other directions 
that has taken place, 

The evil that afflicts our agriculture is similar, but far more 
serious either to remedy or to bear: to bear, because agricultural 
interests are so great; to remedy, because a duty sufficient to be 
a remedy would add 1d. to the 41b. loaf, and this would be called 
a political grievance. 

Suppose, however, that we were sufficiently patriotic and united 
to ssa all these industries under Protection, and suppose that our 
Colonies met us by allowing—to us only—a discount of, say, 10 per 
cent. on their present import duties, and that we let their produce 
in at 10 per cent. discount on the duties we would charge to the 
United States of America and Russia, &c., what would be the 
consequences ¢ 

We would regain many internal industries that our Colonies do 
not touch. The increased expenditure of farmers and landlords 
would add still more to our internal trade. The growth of food 
in Canada, India, and Australia would be stimulated, and their 
demands on us for railway plant and for manufactures of all kinds 
would be stimulated pari passu. Our trade with the United States 
of America and the rest of the world would diminish, but not to 
the extent that that with ourselves and our Colonies would increase. 
At first we would find ourselves vastly bettered. 

But emigration would cease, population would rapidly accumu- 
late, and in ten years’ time we would find ourselves as troubled as 
we are now, and with a more unwieldy population helplessly depen- 
dent on an artificia] state of things that would ever be liable to be 
overturned at the caprice of Parliament. 

This, to my mind, is the conclusive practical argument against 
Protection. Before we dare try it we must have a political system 
in which laws affecting trade cannot be easily sopeutel, 


5, Angel-place, Edmonton, Nov. Ist. Wm. Muir 





A DEFECTIVE BRIDGE. 

Sir,—Your correspondent, ‘‘ Inquirer,” in your issue of last 
week, raises a question of. the greatest importance in good girder 
design. I refer to the proper arrangement of truss, so as to allow 
of the extension or compression due to the amount of duty each 
member has to perform. It must never be forgotten in designing 
a lattice girder that we have to deal with an elastic material 
when employing iron or steel. It is true that this elasticity is but 
small, but such as it is, we cannot have this alteration in length 
without a corresponding stress, nor the stress without its equivalent 
elasticity; or, in other words, a member must be so situated 
that if it is to take tension it is possible for it to extend without 
interfering with the extensions or compressions of the other mem- 
bers of the truss, 

It is a little difficult to make a diagram of the girders com- 
plained of ~ “Inquirer,” to agree with his description ; but if I 
understand him aright, the struts are vertical and the ties inclined, 
right across the bridge from end to end in both directions. If this 
is so, it stands to reason that all the so-called ties which are 
situated past the centre of the bridge—i.ec., between the centre and 
the assumed theoretically lightly strained ties nearest the abut- 
ment—must of necessity come into compression instead of tension, 
owing to the truss becoming distorted, so as to shorten the diagonal 
distance occupied by the so-called tie, instead of its being increased, 
which is the only way in which the ties could ever act as such. 

A very usual illustration of this is to be found in girders of a 
simple truss, in which the diagonal ties are continued past the 
centre of the girder, so as to take—so thinks the designer in his 
shortsightedness—the counter strains due to passing loads. 

An inspection of such girders of moderate di ions will inva- 
riably reveal these bars buckled—that is, if they are thin flat bars. 

The only remedy I can suggest to “Inquirer” is to have the 
flat bars either cut out as useless, or else replaced by bers 
capable of taking compression, in which case they will help to keep 
the bridge up. 

A sketch of the bridge would, I think, be of great use in con- 
sidering the case, and would, I feel sure, show that the design, and 
not the workmanship, is at fault. WILFRID STOKES, 

November 2nd. 











INVENTION OF THE CIRCULAR SAW, 

Sir,—The interesting notes given by Mr. M. Powis Bale on this 
subject in your issue of 21st inst. show undoubtedly that Samuel 
Miller anticipated the Americans in bringing out the circular saw. 
An account of its invention by a contemporary of Miller’s, by one 
Murray, is found in the history of Manstield, Nottinghamshire, I 
have taken pains to sift all the information I could obtain on the 
subject, and it seems that Miller’s patent could only have preceded 





Murray’s invention by a few pone. At that date, 1770-80, when 
there was 1fo penny post, no telegraphs, nor railways, it can well be 
campeeee that the two inventors worked out the same invention 
in - eyo I have little doubt that Murray’s invention was 
original, I have communicated with his granddaughter, who is 
stili alive ; she says that he made the first of wood, and tried it on 
a carrot; the date of this must have been about 1782, or only a few 
years after Miller’s patent. The original saw was for years care- 
fully preserved by a friend, and was eventually lost ina fire. The 
Murray above named was the son of the favourite and faithful 
servant of Lord Byron, at Newstead Abbey. Murray, the inventor, 
was employed as handy man at a local sawmill, JOHN PLACE, 
34, Hizhgate-road, N.W., Oct. 30th, 





RAILWAY BRAKES, 


Sik,—I notice in your paper for this week that Mr. Clement E. 
Stretton, in energy | upon the last issued Board of Trade 
Returns, alleges that a large number of vehicles have been fitted 
with two systems of brake, ‘‘because companies forming con- 
tinuous routes cannot, or will not, agree upon one brake.” 

Now, Sir, whilst it cannot be denied that vehicles have been 
fitted with brakes as described by Mr. Stretton, it seems to me that 
his statement as to the agreement upon the system of brake is 
liable to refutation, as the three leading trunk lines, with termini 
in London—to which Mr. Stretton’s remarks of course apply as form- 
ing continuous routes—have a plete agr it, as evid d 
by their stock being equipped with the vacuum-brake. It remains, 
then, only for the smaller Scotch lines concerned to fit up with the 
standard adopted by these trunk lines to guarantee proper brake 
power being always available throughout the whole journey. 

Mr. Stretton refers to the Highland Railway, but it appears they 
are rapidly fitting up the vacuum system, and therefore a complete 
brake connection with the L. and N. W. Railway will be assured. 
Considering the amount of stock now fitted with the vacuum-brake, 
it should not be difficult to have the same brake available on each 
journey, and that with a universal coupling G. MITcHELL. 

Hassendean-cottage, Gloucester-place, Windsor, Oct. 29th. 








A PROVIDENT FUND FOR DRAUGHTSMEN. 


Sir,—In consequence of a correspondence which has been carried 
on during the past few weeks in the Building News, the Society of 
Architects, which we represent, has been asked and has consented 
to lend its meeting room at St. James’ Hall, Piccadilly, for a meet- 
ing of architects’ and engineers’ assistants on Friday, November 18th, 
~ pes the advisability of forming a draughtsmen’s provident 

und. 

By giving prominence to this in your next issue, you would be 
helping forward a movement which can only be peers of good. 

The meeting will commence at 7 p.m., and all draughtsmen are 
invited to it, while those who are unable to attend would oblige by 
sending any suggestions they wish to make to the undersigned 
through the post before November 15th. 

St. James’ Hall, Piccadilly, Epcar Farman, Hon. Sec. 

London, W., Oct. 31st. G. A. T. MIDDLETON, Secretary. 








THE NEWCASTLE ExHIsiTION.—The Royal Jubilee Mining, Engi- 
neering, and Industrial Exhibition at Newcastle, which was opened 
in May last by his Royal Highness the Duke of Cambridge, closed 
on Saturday. The total number of admissions, exclusive of attend- 
ants, exhibitors, and holders of complimentary tickets, was 
2,092,273. Itis understood that the Exhibition has been a financial 
success, but stall holders complain that their losses have been 
considerable, and tradespeople in the city also allege that they 
have similarly suffered. 


GOVERNMENT SaLE OF Historic STEAMSHIPS.—It is not much 
more than a month ago since the Admiralty determined to offer for 
sale the first steam vessel ever used in the navy; and now it is 
announced that the Sprightly, another paddler nearly as old, is to 
come under the hammer as not worth further repair. The naval 
authorities in the reign of George IV. seemed to have taken some 
time in making up their minds to adopt steam propulsion, for at 
first they only ordered one steamer annually. The Monkey, which 
it is almost a crime to break up, was built at Rotherhithe in 1821, 
of 212 tons burden, with 80-horse power engines. The St. James's 
Gazette remarks :—‘‘ At the very least a model of this historical 
craft should be preserved.” The second naval steam vessel was the 
Comet, built in 1822, by order of Lord Melville, in the Government 
dockyard at Deptford. She was of 238 tons and 90-horse power, 
and until a few years back she was in use at Portsmouth. The 
third steam vessel is the Sprightly, of 234 tons and 100-horse power, 
built by Messrs. Wigram and Green, at Blackwall, in 1823, and up 
to 1848 employed on the packet<ervice between Dublin and Holy- 
head. Since then she has been in use asa yacht or tender, and 
after running for more than half-a-century, is at last to go to the 
ship-breaker’s yard. The original cost of this vessel was £10,429; 
but during the sixty-four years she has been employed her repairs 
have cost £38,552, or at the rate of £600 a-year. This scarcely 
argues that it is good policy to repair very old vessels. 


ENGINEERING Soctgty, Krvc’s COLLEGE, Lonpon.—At a general 
meeting, held on Tuesday, October 25th, the president in the chair, 
Mr. A. K. Brydges read a paper on “ Lighthouses.” The author 
did not refer to the lighting of houses, but only gave particulars 
and descriptions as to the construction of different lighthouses. 
After a short sketch of the development of lighthouses from the 
early beacons up to those of the modern day, the author divided 
his subject into three classes: First, those upon headlands and 
large islands ; secondly, on rocky eminences, too small to accommo- 
date keepers’ dwellings ; thirdly, on rocks or reefs, either above or 
below water-mark. The first class do not require much skill in 
building, and the author only mentioned a few instances, such as 
the Belle Font and Beachy Head. The best example of the second 
class is the North Unst lighthouse, on the north coast of Scotland, 
which rises 250ft. above the sea-level, upon a conical pile of rocks. 
It was completed in 1858, at a cost of £32,000, including keeper's 
dwellings on shore. As belonging to the third class were men- 
tioned the Eddystone, Bell Rock, and Skerryvore lighthouses. In 
the discussion which followed the paper, Mr. Preece gave some 
particulars as to the electric lighting of lighthouses, and the range 
of the light in clear and foggy weather. At a general meeting 
held on Tuesday, November Ist, the President in the chair, Mr. 
Long read a paper on ‘Railway Signalling.” After a description 
of the three kinds of signalling, viz., fog, flag, and semaphore, 
and the uses to which they are put, the author passed on toa 
description of the semaphore signals as used at the present time, 
and the apparatus connected with them, including different forms 
of electric repeaters, and means of telling the signalman whether 
his lights are burning properly. The important question of inter- 
locking gear was then gone into. By this means it is impossible 
by lowering a wrong signal to cause an accident. This system 
was introduced by Mr. Saxby and Mr. Chambers in 1860, and has 
been constantly improved upon lately, although the principle has 
always remained the same. The importance of this system can be 
hardly too much insisted upon, as it relieves the signalman of a 
large t of ibility. The working of the gear was very 
clearly pointed out by the author by means of a working drawing, 
showing the interlocking gear, the signals, and the points. After 
the apparatus for locking the points had been described, the block 





system was explained and discussed, as well as the permissive 
block system. A discussion then took place, in which Mr. Brydges, 
Mr. Vaughan, and Mr. Gask took part, upon the block system and 
means for automatically registering what goes on in a distant 
ignal-box, 
adjourned, 


After a vote of thanks to Mr. Long the meeting 
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OComMOTIVE, LONDON & SOUTH-WESTERN RAILWAY. 


TRUCTED py MESSRS. R. STEPHENSON AND CO,, NEWCASTLE-ON-TYNE. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


Madame ae ah Rue de la 
and AS pod den 


VIE 
LEIPSIO.—A. Twietmryer, 


November 10th, at the Institution of Civil aginees, 25, Great a. Goonee, 
ane Westminster: Council m at 7 p. Ordinary 
8p.m. ‘Deep-sea Sounding Poy connection with Submarine Telograrky,” 
by Edward Stallibrass, F.R.G.S., member. 

Junior Evorexrine Sociery.— -To-day (Friday), at Hawkstone Hall, 
Westminster Bridge, ‘‘ The Mlumination of hthouses,” by F. R. Tay lor. 
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THE PRESTON DOCK SCHEME, 


Common sense has prevailed at Preston. The Town 
Council has had to give way to the ratepayers, and the 
course we have advised has been ado An indepen- 
dent engineer of eminence is to be called it in to report on 
the dock scheme, its progress and prospects. The people 
of Preston, are we think, to be congratulated, and will owe 
something to Alderman Hibbert and others who have 
made a firm stand against the raising of more money to 
be spent on the Ribble. On Wednesday, a meeting of 
ratepayers opposed to further expenditure without 
inquiry, was held in the Preston Guildhall, and after some 


s79 | discussion a resolution was put by Mr. Coulthard to the 


following effect :--‘‘ That the Town Council be memo- 
rialised :—(1) To take the opinion of an independent river 
engineer upon the sufficiency of the proposed works, and 
estimates, particularly that for aed ing, whether it is 
probable that a navigable channel is likele to be made by 
the scour of the river after the dredging from the dock to 
the end of the training walls has been completed ; if not, 
whether it will be necessary to dredge beyond the end of 
the south wall, and if so, how far a the probable cost ; 
whether it is likely to be necessary to extend the south 
wall seawards, and if so, how far and the probable cost. 
(2) To give an assurance before the poll is taken that no 
further extensions will be made, and that the liabilities 
will be kept within the borrowing powers until Parlia- 
mentary sanction has been obtained for any proposed 
extensions. (3) To pay the engineer by salary and not 
by commission. (4) To alter the constitution of the 
Ribble Committee so that it will command the confi- 
dence of the ratepayers. (5) To restrict the present 
a to Fesleanees to the sum of £150,000.” 

he resolution was carried all but unanimously. On 
Thursday the monthly meeting of the Preston Town 
Council was held, and after a good deal of conversation, 
Mr. Coulthard’s resolution of the previous night received 
the assent of the Council. A selection of names of 
engineers eminent for their skill and experience in dealin 
with rivers will be made; from these three will be pick 
out and the names written on slips of paper. These will 
be put into a hat, and the first drawn will be that of the 
engineer requested to examine and report on the whole 
scheme. To all this there can be no objection. Meanwhile 
no attempt is to be made to raise money. 

The more carefully the questions at issue are considered, 
and the fuller the information obtained, the more 
remarkable does it appear that any opposition should 
have ever been offered to the calling in of an inde- 
ag unbiased authority to report on the scheme. 

e Ribble Committee seem to have regarded the pro- 

posal to obtain further skilled advice as a direct insult to 
ec tn and to Mr. Sykes. In this the Committee 
betray a lamentable ignorance of professional etiquette. 
It is perfectly well known that the work of making and 
maintaining a channel from Preston to the sea must be, 
in many respects, unique. There is absolutely nothing in 
the world precisely analogous. Under such conditions it 
is no insult to any engineer to say that he ought to have 
his opinions pane, ae by experts. No man is infallible, 
and Mr. Sykes is certainly not superhuman. He is, of all 
other men, the one who ought tebe best pleased to have 
what is really nothing more nor less than the best pro- 
fessional advice. “advice” with premeditation, 
because the report of ‘the consulting-engineer must go 
much further than a mere statement that the work is or 
is not practicable. We have ourselves no doubt that 
the decision will be that a channel can be made and 
kept open from Lytham to the sea. We also believe, 
however, that the cost will be found to be enormous; 
so great indeed, that it will be an interesting question 
whether it will or will not be best to abandon the whole 
— and put up with the loss already incurred. It 

be, however, that the new estimate, while much 
hig er than that of Mr. Sykes, may still be sufficiently 
low to induce the Preston ratepayers to proceed with the 
work. Under such circumstances, the advice of the con- 
sulting engineer ought to be of the utmost value to Mr. 
Sykes, not only as a guide to him in carrying out his task, 
but as relieving him of a great load of responsibility. 
The Ribble Committee are in a very anomalous position ; 
if they have done all for the best, and are quite satisfied 
with the sufficiency of the estimates on the strength of 
which they propose to borrow half a million of ioney, 
then they should court investigation by a member of the 
= ep me who has no ends to serve one way or the other. 
f he says they are right they can face their foes anywhere 
and everywhere. The reluctance manifested by a large 
party in the Town Council to call in further professional 
assistance has rightly or wrongly established the idea that 
the Council are afraid to submit the details of the scheme 
to independent inquiry. We are glad to find that wise 
counsels have at last prevailed, and that a course which 
should have been followed in this case—as it has been in 
many others—the moment it became necessary to raise 
more money, is at last to be taken. 

During the discussion which took place in the Guild- 
hall on the night of the 26th ult., certain remarkable 
statements were made, which leave the i impression on our 
minds that nobody in Preston knows very much about 
the amount of work to be done. For the accuracy of the 
figures we are about to give, as a matter of course we do 
not vouch. We doubt very much if any one can say that 
they are more than a rough estimate. It will be remem- 
bered that much confusion exists in Preston and else- 





where as to what the extent of the works estimated and 
contracted for isto be. We may put the docks on one 
side; they present nothing for discussion at present. 
From Preston to Lytham is a distance of about seven and 
a-half miles, and the river bed is to be deepened and 
straightened, and at the place where the Ribble de- 
bouches on the sands at low water, training walls are to 
be constructed. But from Lytham to the bar is six miles. 
Is there to be a channel yee ae through this length, or 
not? Is it for the construction of this that a part at 
least of the additional £500,000 is wanted? So far as we 
can make out, it is not contemplated by Mr. Sykes to 
make any such channel, but it is assumed that a channel 
of some kind will make ‘itself, so to speak, by scour. On 
this point we quote Alderman Hibbert. pM Pena at the 
Guildh hall meeting, he is reported to have said :—‘ The 

ratepayers now heard officially for themselves what was 
in the Bill, and ar Alderman Forshaw had told them in 
the Council, backed by Mr. Davies, and there was a long 
rigmarole in one of the papers which endeavoured to set 
forth that the estimate of £94,000 for dredging did not 
include plant! It was the dredging of the Ribble 
which was the most important part of the under- 
taking. The making of the channel from the bar to 
wherever the new dock was to be was the vital portion 
of the undertaking, and moreover the portion that 
ought to have been undertaken first, and the estimates 
for which should have been most carefully considered. 
They were told that the estimates were carefully con- 
sidered, and Sir John Coode and other eminent engineers 
went before a Parliamentary Committee, and said that 
this complete scheme for making the channel from the 
bar to the dock for a length of sixteen miles would cost 
—dredgers and plant included—£90,000 odd. What did 
Mr. Sykes say to-day? That the dredging would cost 
£232,000, and let them remember that that enormous 
sum did not take the dredging from the bar inwards, but 
from the dock sill seawards for a distance of about seven 
miles ! He was the only one who dragged that admission 
with great difficulty out of Mr. Sykes in the Council 
Chamber.” 

We have already pointed out what should be known to 
everyone, viz., that the utility of docks must be and is 
greatly dependent on their accessibility at all states of 
the tide. It has been said that the Mersey, Birkenhead, 
and Liverpool prove that such accessibility is not essen- 
tial. We have never said that it was; but there is really 
no true analogy between the Mersey and the Ribble. 
Ships have not to lie at Liverpool in a wide roadstead 
for hours off a sand-bank practically dry at low water; 
and the channel up the Mersey is good, once the 
bar is crossed. This is entirely a different state 
of affairs from that presented by the Ribhle. As to 
whether Lytham can or cannot be conveniently reached 
by large steamers in the absence of what we may term a 
special canal some six miles long through the sands from 
Lytham to the sea, must at present be a matter of opinion 
to a large extent, but not wholly. It must not be for- 
gotten that vessels now run up to Preston. It is interest- 
ing to hear what the ca — of such vessels have to say 
on the subject. One of them, the captain of the Lady 
Alice Kenlis, writing to the Preston Chronicle, says :-—“ It 
takes me in the Lady Alice Kenlis as much as I can do 
to get out in safety in ordinary spring tides, and my 
vessel only draws 10ft. How on earth a vessel drawing 
anything like 20ft. ever can do so, I don’t know! I in- 
tended to come here from Belfast yesterday—Friday—but 
I dare not do so, as I thought it would not be safe to run 
down to the bar at two or two and a-half hours’ ebb. So 
instead of running down I stopped in Ramsey Bay until 
midnight, and I found I was right in not doing so yester- 
day, as when I got between the second and third buoys 
the whole place was a white foam—and this, mind you, 
only one hour and three-quarters before high-water—and 

had we steered by the buoys we certainly should have 
a ashore on se bank at the third wnat I felt myself 
wondering how a 20-footer would have come in such 
weather! Even when I got up to the sixth buoy, at one 
hour and a-quarter before high-water, I had the greatest 
difficulty to find my way up, as the sea was breaking 
heavily right between the fair way of the buoys.’ 

If the docks are to be fully used there must be a canal 
to the sea. It has been said that as this canal would be 
made in hard marl, &c., it could be easily kept open. We 
have said, on the contrary, that sand would be washed in 
in gales, and fill it up. Let us once more quote some 
figures from Alderman Hibbert :—“ Mr. Sykes gave as 
the quantities 20,000 cubic yards of red rock, 568,100 
cubic yards of gravel and blue slutchy clay ; "1,729,000 
cubic yards of hard dry red marl, with gypsum and stones ; 
and 1,301,500 cubic yards of u a stratum of sand. The 
quantities given in Mr. Walker’s tender of 1885 were 
2,310,000 cubic yards of rock, ponte blue clay, marl, sand, 

silt, &e., to be got out for a length of seven and a- quarter 

miles. Comparin that figure with the figures of Mr. 
Sykes, they would find that practically they were 
about the same. But there was the next item in which 
there was an immense discrepancy. The tender for the 
upper stratum of overlying sand in addition to the 
quantity he had previously mentioned to them was to be 
found in printed documents, to which the ratepayers had 
access. The number of cubic yards of upper stratum of 
overlying sand, in addition to the quantity he had 
previously mentioned, was tendered for by Mr. Walker at 
3,905,000 cubic yards, and yet Mr. Sykes put it down in 
his estimate at 1,301,500 cubic yards.” The italics are 
ours. It will be seen that even on Mr. Sykes’ own 
showing there is an abundance of sand lying ready to be 
carried into the navigable channel. 

We have, we believe, now said enough to show how 
essential it is in the interests of the ratepayers that 
further advice should be called in. The Ribble Committee 
may be comforted, however. The course taken by the 
ratepayers presents nothing unusual. It implies no 
slight on the Committee or the engineer, and we have no 
doubt that all parties concerned will find in the carryin 
out of Mr, Coulthard’s resolution relief from tension, an 
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an admirable solution of a very serious difficulty growing 
up between the ratepayers and the Town Council. We 
congratulate botb parties. 


REDUCTION IN THE PRICE OF GAS. 


Ir is rather singular that attention has not been more 
generally directed to the substantial relief which the 
greater part of the metropolis is about to receive in 
respect to the charge for gas. The proposal for a con- 
tinuance of the coal duty has met with vehement opposi- 
tion in various quarters; but little is said concerning a 
reduction in the price of equivalent in amount to 
nearly one-half the coal } nd and operating over a 
narrower area, thereby rendering the effect more per- 
ceptible. The announcement is made by the Gas Light 
and Coke Company—popularly designated the Chartered 
Gas Company—that on and after January Ist, 1888, its 
charge for gas to private consumers on the north side of 
the Thames will be 2s. 9d. per 1000ft. for common gas, 
and 3s. 5d. for cannel gas. The reduction will be equal to 
threepence per 1000ft. in the former instance and four- 
pence in the latter. At the same time there is to be a 
reduction in the price of gas supplied to public lamps 
over the whole of the company’s district, north and 
south of the Thames. The fall in price for this por- 
tion of the supply is remarkable, and goes below 
the charge made by that pattern of cheapness, the 
South Metropolitan GasCompany. The rate in respect to 
public lamps is to be 2s. 2d. per 1000ft. for common gas and 
2s. 8d. for cannel. The local authorities have thus every 
reason to be satisfied, and the ratepayer will be benefited 
as well as the gas consumer. It will be worth while to 
look a little carefully into this matter, to see what is the 
extent of the concession which the company is making, 
and what is the benefit to the recipients. For this pur- 

e we have to commence by separating the northern 
portion of the Chartered district from the southern. The 
Chartered Company crossed the Thames when it absorbed 
the district of the London Company, which happened to 
lie on either side of the river. It is this southern por- 
tion of the old London district which is excluded from 
the coming reduction, for the good reason that it is 
already favoured with gas at 2s 5d. per 1000ft., and there- 
fore has no desire to pay 2s. 9d. In 1876 the Chartered 
Company had carried amalgamation as far as it exists at 
present, except that it had not then absorbed the London. 
At that date the gas sold by the latter company was about 
equal to 12 per cent. of the quantity sold by the Chartered. 
Had the two companies then been amalgamated, the gas 
appertaining to the old district of the London Company 
would have been less than 11 per cent. of the total. We 
may assume that the same proportion holds nearly good at 
the present date. Judging from a map of the districts, 
we should be disposed to calculate that about half the 
gas now going into the area formerly possessed by the 
London Company is supplied to the northern side of the 
river. Consequently we cannot be far wrong if we reckon 
that 94 per cent. of the Chartered Gas is consumed north 
of the Thames. The total quantity sold by meter to 
private consumers in the last half year was 8,093,888 
thousands of cubic feet. If we double this to get the 
year’s consumption it becomes 16,187,776 thousands, and 
a reduction of 3d. per thousand feet will be found to 
exceed £202,000. If to this we add the reduction made 
in respect to the public lights we get a still higher sum. 
A further increment may be obtained by reckoning the 
reduction at 4d. instead of 3d. for the cannel supply. 
This will give an extra penny on 607,246 thousands, or 
rather more than £2500 perannum. Altogether, £205,000 
per annum is certainly the minimum of the benefit 
accruing to the consumers of Chartered gas north of the 
Thames. Having recognised this side of the bargain, it will 
be interesting to compare the benefit thus conferred on the 
public, with the advantage accruing to the company. It 
is not at all likely that the shareholders will be able at 
once to realise the dividend of 13 per cent., permissible, 
under the reduced price of gas. But supposing they 
actually obtained such a dividend, we may as well see 
what it would amount to. The ordinary stock of the 
company, according to the last half-yearly statement, is 
£5,468,150. The entire capital account is much larger, 
but our present inquiry only relates to the ordinary stock. 
By charging the prices announced for next year, the com- 
pany may receive on its ordinary shares an additional 
# per cent., or about £41,000 in the course of the twelve 
months. Thus the public will receive a monetary 
benefit five times larger than that obtained by the com- 

y. The sliding scale, although admitting of high 
dividends, is thus seen to establish a partnership in profits 
which tends to the benefit of the gas consumer. 

The extent to which gas may be ultimately cheapened 
is problematical, but the sliding scale is happily adapted 
to force down the price, by linking cheap gas with a 
high dividend. The companies placed under this 
system may be expected to put forth their best 
endeavours in order to realise a good price for their 
residual products. Competition is unfavourable to this 
policy, and hence it would be no marvel if the three 
companies which now supply London with gas were to 
amalgamate. In past years the Board of Trade con- 
sidered it desirable that there should be at least two gas 
companies in the metropolis, it being thought that a 
degree of rivalry would thereby exist sufficient to put 
each company on its mettle. The low-priced gas of the 
South Metropolitan Company has presented an objection 
to amalgamation with the Chartered, especially as the 
latter company is entitled by statute to pay a dividend of 
10 per cent., while charging 3s. 9d. for 16-candle gas; 
whereas the South Metropolitan Company can only pay 
the dividend while charging 3s. 6d. This difference of 
3d. in what is termed the “initial price” is generally felt 
as a reason why the South Metropolitan Company should 
be kept separate from the other. The difficulty oe been 
got over in one instance—namely, in the absorption of the 
London Company by the Chartered. In that portion 
of the London Company’s district which lies on the 
southern side of the Thames the Chartered Company is 





compelled to observe the same price as the South Metro- 
politan. By this anomalous arrangement it comes to pass 
that the Chartered gas is at the present time sevenpence 
per 1000ft. cheaper on the southern side of the Thames 
than on the northern, although the conditions of purity 
and lighting power are the same in one case as in the 
other. No doubt a scheme might be concocted which 
would harmonise the discordant elements, though it may 
be objected that something more than the sanction of the 
Board of Trade would be necessary to give it legal force. 
Should an Act of Parliament be found necessary, it is 
probable that we shall hear very little more of amalgama- 
tion, unless the Chartered Company is prepared for a fall 
in the initial price all over its district, north as well as 
south. Certain it is that proposals for amalgamation have 
been lately under consideration—by no means for the first 
time—with a view to a fusion of the Chartered and the 
South Metropolitan. At present these proposals have 
not taken such a shape as to be acceptable to both com- 
panies, and there is no immediate prospect of an under- 
standing being arrived at. Still, the question is one which 
may at any moment be revived, and the discussion it has 
already received may prepare the way for a final settle- 
ment. Amalgamation would conduce to economy of 
management, and would prevent that hurtful competition 
which is now affecting the price of residuals. A proper 
scheme of amalgamation would benefit both the share- 
holder and the consumer, and the principle has already 
been carried so far, by the fusion of thirteen companies 
into three, that there is nothing very extraordinary should 
the three become two, and ultimately one. 

Among the organs of public opinion, one has given cur- 
rency to the idea that the Chartered ey is going to 
compensate itself for a reduced price by adulterating the 
gas with air! This is an old delusion, which ought to 
have died a natural death long ago. Nothing could be 
more unfortunate for a gas company than to have air in 
its pipes. If the air were present in a large proportion 
there might be danger of a widespread explosion. Let us 
imagine the great Beckton mains exploding all along the 
lines of thoroughfare! The dynamiters never concocted 
anything half so terrible. But if we are to suppose that 
the air is introduced in a safe proportion, this at least 
follows—that the lighting power would be so diminished 
as to render the process exceedingly unprofitable to the 
company. The penalties prescri by the statute for 
defective lighting power would far exceed the value of 
the extra bulk given to the gas. But it is astonishing 
what some people will believe when a gas company has to 
be criticised. The gas supplied to the metropolis must 
needs remain the same as before, let the price go down as 
much as it may. As for its cheapness, we sée a vast 
improvement on the old order of things. Taking the 
Chartered gas of 1888 as our standard, we have the light 
of 16 candles for twelve hours at the cost of twopence. 
What is termed “a petroleum gas candle” has lately 
been described, which is stated to give a light equal to 
1%-candle, for a period of eight hours, at a cost of 
a farthing. This seems cheap, but it amounts to 36 
pence for the light of 16-candles for twelve hours, thus 
showing it to be more than half as dear again as gas. A 
new electric lamp for mines is said to give the light of 2}- 
candles for twelve hours at the cost of a penny. This 
would be more than sixpence for 16-candles, and in point 
of price bears no comparison with gas, though of course 
the latter would not be available for the particular pur- 
pose which the “Eclipse safety lamp” is intended to serve. 
The cheapness of gas is its stronghold, and the cheaper it 
is made, the more extensively it is likely to be consumed. 
Greater facilities for its use are required, and it is to be 
hoped the gas companies are becoming alive to the fact. 





STEAMSHIP FREIGHTS AND THE IRON TRADE, 


Tue marked change which is taking place in the steam 
shipping trade must have a considerable effect on the iron and 
allied trades. With a little more work to do we have now a 
mercantile fleet slightly less than we had, and as the result, 
the range of freight is beginning to rise with some rapidity. In 
the iron trade this is very marked. Spanish ore from Bilbao 
to some of the Welsh ports was carried for about 3s. 10d. per 
ton a few months ago, but it is now up to rather more than 
5s. 3d. To the Tees and the Tyne the rate was 4s. 6d., and has 
risen to 6s.; to West Hartlepool, 6s. 44d. has been more than 
once paid ; and to the United States from the Spanish ports 
very high rates have had to be paid, to secure steamships—as 
much as 15s. per ton. Increases of freight have been known in 
other trades also, timber freights from the Baltic are double 
what they were, coal freights are more ; grain from the Black 
Sea has advanced more rapidly ; and in the conveyance of iron 
to the United States and of ore to this country there are even 
larger increases. So general, indeed, have been the increases in 
the rates of freight, that the position of the owners of steamships 
has in four or five months almost entirely changed. It was an 
industry in deep depression, perhaps more so than most, because 
works may be laid idle, but vessels can only be laid up in ports 
where the charges are heavy and continuous. Now, the range 
of freights has risen until it may be said to be remunerative, 
though it will not yield very large profits. One of the features 
of the shipping trade is its speedy equalisation. There are some 
vessels so large as to be designed for certain trades exclusively ; 
but with the exception of these “ monsters of the deep,” vessels 
may be readily turned from one employment to another. Out 
of the 17,917 vessels all owned in the United Kingdom, only 
385 are over 2000 tons each, so that it will be seen that the 
steamships employed in one voyage in the coasting trade may 
readily be sent the next one to America or other more distant 
port. Thus, if arise in freights shows itself in any one trade to 
a large extent, steamships may be readily diverted into the 
trade from others, until abundance in one branch of employ- 
ment and scarcity elsewhere produces a gradual levelling up. 
This is now in progress, and the rise in freights may be said to 
be slowly spreading itself into every branch of the trade from 
those in which it first showed itself. In ore its effects were 
early manifested. In a degree, the change in the shipping trade 
will be a corrective of low prices, but to what extent remains for 
the future to show. Cheap ocean communication was one of the 
great factors bringing about very low prices of commodities. 
For instance, the fall in freights in two years reduced the prices 
of grain by about 3s, per quarter, as far as the large American 








importation is concerned; and a similar decline showed 
itself in everything we obtain from that great country. Timber 
and tallow, iron ore and oranges, butter and bacon—all our 
imports have felt the lowering of freights ; and it is certain that 
it is only a question of months before all feel the increase, if it 
continue, as seems at least probable. For in the period of low 
and falling prices, stocks were allowed to decrease in the con- 
suming centres, and now seem likely to be enlarged. A check 
may be given to the upward movement by more rapid shipbuild- 
ing than has been known of late, but as shipping has long 
been unproductive, and as the season of heavier loss is setting 
in, this is searcely likely to begin yet. But the influence of the 
rise in freights on prices will be watched with some curiosity, to 
say the least. It will affect the iron trade in two ways—it will 
increase the cost of the imported iron, and therefore give some 
impetus to the use of our own ores ; and it will increase the 
cost of the manufactured article at the place of its use, so that 
the tendency will be to increase thé cost of iron to the con- 
sumer. Where iron ore has to be carried very long distances, 
as to the United States, from Spain, the price of the iron will 
be very heavy. Just now the rate of freight from the Spanish 
ports to the United States varies from 14s. to 15s. per ton of 
ore,sothat with two tons to the ton of iron, the ocean freight alone 
would be at least close upon £1 10s., and the land carriage and 
cost of smelting would make the iron from imported ore dear. 
It may be that the high price would check the sale of it; but 
it is very clear from what we have said that the continuance of 
the rise in freights would very considerably alter the position of 
the iron trade. 


REVIVAL IN CLYDE SHIPBUILDING TRADE, 


THE shipbuilding trade of the Clyde seems now to have left 
the low-water mark of depression, and to have entered upon a 
period of comparative activity. This is evinced not so much by 
the increased output of new tonnage during October as by the 
exceptionally heavy booking of new’ orders. In all twelve 
vessels of 16,635 tons were launched during October, but during 
the same short period as many as twenty-six vessels of over 
40,000 tons have been ordered, This tonnage, as will be seen, 
amounts to nearly two and a-half times the output for October, 
and is considerably more than double the output for September 
and October combined. While this is gratifying to the Clyde 
as an industrial centre in respect of affording employment to 
many artisans now out of work, it cannot be confidently 
regarded as evidence of a solid and permanent revival in the 
industry. Most of the contracts entered into are eagerly 
undertaken because of the abnormally low prices of 
material and labour prevailing, and have been taken 
on at prices which admit of a very small margin 
of profit—in many cases of none at all. Inquiries, how- 
ever, are still plentiful, and there are tokens that if freights 
continue to show an upward tendency, the improvement already 
initiated will assume a stable and permanent character. Of 
the 40,000 odd tons contracted for, the lion’s share has gone to 
the lower and middle reaches. Messrs. Russell and Co., of Port 
Glasgow, have secured contracts for no fewer than five vessels 
aggregating about 11,500 tons, two of these being for steamers 
of 2300 tons and 1800 tons respectively. The remainder consists 
of sailing vessels ; one, of the unprecedented tonnage of 3300 
tons, and two of 2000 tons each. Messrs. W. Denny and Bros., 
Dumbarton, have contracted with the Belgian Government to 
build a paddle steamer of great speed for the Ostend and Dover 
mail and passenger service, and have also arranged for the 
building of a steel screw steamer of 3300 tons which will be 
fitted with quadruple expansion engines. Messrs. McMillan and 
Son of the same town have booked orders for two tug steamers 
of 100 tons each and two composite steamers of about 750 tons 
the latter for the Newfoundland Government. Messrs. Napier, 
Shanks, and Bell, of Yoker, have secured the contract for a good 
sized steamer for a Canadian Company, and Messrs. Connell ana 
Company, Scotstown, have booked a sailing ship of 1600 
tons. Messrs. Barclay, Curle, and Co., Whiteinch, have con- 
tracted to build and engine a steamer of 3600 tons for the West 
India and Pacific S. N. Company of Liverpool, and a second 
steamer of 3000 tons for a Leith firm. Messrs. Aitken and 
Macneil, Whiteinch, have secured the order for a steamer of 
about 2000 tons, for which Messrs. J.and J. Thompson, of Glasgow, 
will supply the engines. Messrs. A. Stephen and Son are 
understood to have added to their existing contracts a couple of 
steamers, each of 2000 tons. The Fairfield Shipbuilding Com- 
pany is about to begin the construction of a paddle steamer 
of considerable size, to attain a speed of 184 knots, for the 
Brighton Railway Company. Messrs. D. and W. Hender- 
son, Partick, have obtained the order for a sailing ship of 2000 
tons, and Messrs. R. Napier and Sons have been instructed to 
build a twin-screw steamer of 600 tons for a South American 
firm. The shipbuilding yards of Paisley have also shared in the 
recent allocation of new work. The Abercombe Company have 
received instructions from the Indian Government to build and 
engine a torpedo boat 130ft. long for defending the harbour of 
Calcutta, and the same firm have also contracted to construct a 
steamer of 100ft. in length for a South American firm. Messrs, 
John McArthur and Co. have been ordered to build for a New 
Zealand firm a steel screw steamer 172ft. in length. When all 
these, and some of the additional orders that may reasonably be 
expected to come to the Clyde during the ensuing month, come 
to be added to the grand aggregate at the end of the year it will 
be found that 1887 has been a slight improvement, as regards 
output, on the two previous years, The total for the ten months 
already gone reaches 163,430 tons, showing an increase of 
14,905 tons over the output for the corresponding period of 
1886, and of 11,049 tons over that for 1885, 


CLOSE OF THE BOLTON STRIKE, 


AFTER a protracted and disastrous struggle extending over 
nearly six months, conditions have been agreed upon between 
the employers and the employed by which the strike in the 
Bolton engineering trade has been brought to a close. The 
main conditions of this agreement, which was unanimously 
accepted at a meeting held on Saturday, were that the men on 
strike resumed work at once as required, at the present rate of 
wages, and that for a period of three weeks overtime should be 
restricted to breakdowns and shop repairs, after theexpiration of 
which time all restrictions as to overtime to be removed ; that 
a committee be formed consisting of five representatives of 
Bolton employers and five representatives of the workmen, as a 
Board of Inquiry and Conciliation, and that this committee 
should immediately examine into the question as to whether 
the state of trade existing in Bolton when the strike commenced, 
as compared with that existing when wages were last reduced, 
warranted an advance in the rate of wages; that if an advance 
was then warranted the committee should recommend the 
amount to be granted as an advance in the present rate of 
wages, such advance not to exceed the amount of 2s, per week, 
and that should no advance be recommended the committee 
might decide that the question be adjourned toa date to be 
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upon, to be settled by the Board of Inquiry, whilst in the 
event of any dispute or impossibility of agreement the question 
to bereferred to the umpire to be appointed by both sides. In 
accordance with these conditions, the men for whom the 
employers have been able to find work have gone back 
to their shops, the strike has been at an 
end, and all picketting has ceased. The principal differ- 
ence between the present and the previously proposed basi 
of arbitration consists in the fact that no question of radius 
or of the rate of wages paid in other towns enters into the case ; 
it is simply Bolton, 1886, versus Bolton, 1887, and the issue is 
to turn on a comparison of the state of trade in the industries 
concerned at the commencement of 1886, when the reduction in 
wages was made, and the middle of 1887, when the men were 
out on strike. The men have thus pletely abandoned one 
important point upon which previous pro settlements have 
been wrecked, but they have also given way on other important 
issues which have been raised during the dispute; they have 
practically put aside the questions of overtime and the reten- 
tion of the workmen from other districts who have been 
engaged during the strike. Long ago the employers would have 
been quite ready to entertain a settlement of the dispute upon 
the conditions which have now been accepted on both sides; 
and if the men had been well advised the ruinous loss, the 
misery, aud the bitter feeling which have been the result of the 
strike might have been averted. What has been the actual loss 
entailed through strikes it would be impossible to in any way 
accurately estimate. The cost to the trades union societies 
involved in donations to their members has, at a moderate 
estimate, not been less than £15,000, and quite another £5000 
has been raised in voluntary subscriptions. The employers have 
been put to the expense of importing men and providing 
accommodation for them in their own works; whilst the 
borough has been put to a very heavy expense in employing 
military and extra police to maintain order in the town and 
protect, the imported workmen engaged and the workshops 
of the employers. In addition to all this there is the incal- 
culable loss sustained in the industrial prosperity of the town, 
which is always the inevitable result of a protracted struggle 
between capital and labour. This strike repeats the lesson 
which unfortunately has been so often previously taught by the 
bitter experience of former similar struggles, but it is perhaps 
too much to hope that it may be the inauguration of an amic- 
able method of settling such disputes in the future. But, so far 
as Bolton is concerned, it is satisfactory to find that the pro- 
posed Board of Conciliation appears to be established as a per- 
manent body, and it is to be hoped that it may be the means of 
preventing in the future any similar calamity to that from 
which the engineering industries of the town have recently so 
severely suffered. 





THE BREWING TRADES EXHIBITION, 


Tue Exhibition which was held last week in the Agricultural 
Hall, Islington, did not present many remarkably new features, 
but it was on all hands said to be a good business exhibition ; 
that is to say, all engaged in the classes of work of interest 
to our readers, including brewing-plant of all kinds and 
machinery for preparing, separating and cleaning grain, for 
malting purposes and grinding, admitted that orders were 
numerous, This has of late not often been admitted of 
exhibitions or shows, and is perhaps partly due to numerous 
causes, including the small and special character of the 
Exhibition, to the comparatively small number engaged in most 
of the manufactures represented, to the established annual 
character of the Exhibition, and perhaps to some improvement 
in demand, Amongst the chief machinery exhibited were gas 
engines in larger numbers than hitherto, some very fine, well- 
executed, and ingenious aérated water and bottling machinery, 
by Messrs. Barnett and Foster, Messrs. Galloway, Messrs. Dan 
and Rylands, and others. A large show of copper work was 
made by well-known firms, the polish on all of which was as 
good as ever, and the punching and rivetting nearly as bad. Grain 
conveyers were shown in action by the Grinding Machinery 
Company, who also exhibited the eclectic disintegrator working 
on very various materials, samples showing very excellent work 
on cotton seed, olive cake, gypsum, barytes, old boots, glue, and 
other things, the samples being all separated by the air- 
separation used by the company for grain and flour, A remark- 
able illustration of the value of the division of a process into 
humerous stages was exhibited by Messrs. H. Stopes and Co., of 
London, in a series of machines, manufactured for them by 
Messrs. Van Gelder, Apsimion, and Co., for cleaning malt and 
barley, and at same time separating into products of commercial 
value the seeds of numerous kinds which accompany a cargo of 
foreign barley. The plant for the purpose includes a considerable 
number of machines, but from a cargo costing an average of, say 
25s. per quarter, theseparations are so perfectly made that amuch 
higher average value is reached through the use of the machines, 
some of the seeds, and these not the least numerous, being worth 
40s. per quarter. 
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Annali di Agrwoltura 1887. Rivista del Servizeo Minerarvo nel 
1885. 8vo. pp. cciii., 285. Florence: Barbara, 1887. 


Tue fact that the official control of the mines of Italy 
forms part of the duties of the Ministry of Agriculture, 
Industry, and Commerce accounts for the somewhat 
Incongruous title of “ Annals of Agriculture for 1887” 
applied to a volume of the produce of the mines of two 
oo earlier, but like many other European countries, 

taly still keeps rather backward in the publication of its 
statistical returns of mineral production. The keynote 
of the report is to be found in the first sentence, namely : 
-—“The year 1885 was little propitious to Italian mineral 
industry.” And this conclusion is unfortunately verified 
in almost every particular by a comparison of the details 
subsequently given. The total quantity of minerals of 
all kinds raised was 1,076,382 tons against 1,121,787 tons 
in 1884, the corresponding values being £2,542,234 in 
1884, and only £2,359,198 in 1885, although the number 
of hands employed was only reduced from 52,500 in 
1884 to 51,798 in 1885, The principal articles included in 
the above totals of 1,076,000 tons were—sulphur, 425,000 
tons; iron ore, 201,000 tons; coal of all kinds, 190,413 
tons; zinc ores, 107,887 tons; lead ore, 40,184 tons; 
copper ores, 27,236 tons; and gold ores, 11,106 tons. 
From these figures it appears that about 40 per cent. of 
the total tonnage produce consists of sulphur, and when 
the proportional value is still greater, it being about 
ni ap get or 60 per cent. of the total given above. The 
fall in price of about 7 per cent, that occurred on the 





year must therefore have acted very disastrously upon the 
most important article of Italian mineral industry. 

The principal production of iron ore was in the Island 
of Elba, but the output was restricted to 176,000 tons in 
consequence of the new lease of the mines, which fixes 
the export at a maximum of 180,000 tons, for which a 
royalty of 4}f. per ton is paid, except for such portions as 
may be melted in the furnaces on the Tuscan coast, which 
are only charged 1°20f. per ton. In any case, a minimum 
rent of 350,000f. per annum is to be paid, whatever quan- 
tity of mineral may be exported or smelted. Other 
conditions are made giving the ores at preferential prices 
to Italian works, namely, 6}f. per ton for washed, and 5f. 
for rough ores at the mines. Such favoured ore is only to 
be melted in Italy, and in the event of its being sent 
abroad the exporter is to be charged the difference 
between the favoured and the current market price, with 
a fine of 10 per cent. in addition. By far the larger quan- 
tity of the Elba ore raised in 1885—160,000 out of 176,000 
tons—was exported to America. The United States also 
appear to be the largest consumers of Sicilian sulphur. 

hus in 1883, of a total export of 288,331 tons, America 
—United States and Canada—took 93,174 tons; France, 
70,249 tons; Great Britain, 47,798; Spain, Portugal, and 
Gibraltar, 20,565; Greece and Malta, 12,230; Russia, 
12,021, the quantities taken by the remaining countries 
being under 10,000 tons each. 

Since the general adoption of pyrites in chemical works 
but little sulphur is consumed for sulphuric acid making, 
the principal uses being for sulphurising vines, the manu- 
facture of gunpowder, sulphide of carbon, and lucifer 
matches, vulcanising india-rubber, bleaching textile 
fabrics and straw plaits, and for various medicinal pre- 
parations. For the treatment of cryptogamic parasites in 
vines, a new product known as a ord which 
appears to be finely-ground ee containing about 
zddoo Of sulphuric acid, has lately been tried with 
considerable success. 

The problem of finding a better method of liquatin 
sulphur from the earthy waste with which it is associated 
in the ore than the old-fashioned calcarone or kiln, is still 
far from solution. Various kinds of regenerative furnaces, 
both continuous action and with retorts, have been tried, 
but hitherto no very decided advantage has been derived 
from their use. Superheated steam seems to answer well 
for very rich ores, but in almost all cases the improved 
yield from the ore is not more than sufficient to cover the 
cost of the fuel required. This will account sufficiently 
for the fact that out of 377,132 tons of sulphur produced 
in Sicily in 1885, only 17,500 tons were obtained from 
methods employing steam heat, and 17,000 tons in other 
kinds of improved furnaces; 3500 tons were collected in 
a melted state from solfataras, leaving a remainder of— 
about 90 per cent. of the total amount—the product of 
the calcaroni. 

The question of probable duration of the sulphur 
deposits in Sicily has been for some time under considera- 
tion by the engineers of the Italian Government, but 
until lately the absence of general geological explorations, 
and more particularly of regular plans of the mines, has 
prevented the formation of any very definite opinions 
upon the subject. Both these requirements have now, 
however, been to some extent satisfied, and as the result 
of a preliminary estimate, Messrs. Mottara and Conti 
consider the quantity of sulphur contained in the deposits 
to be about 65,000,000 tons, which, after allowing for 
15,000,000 tons raised up to 1885 inclusive, leaves about 
50,000,000 as available for further working, or sufficient 
to maintain the present rate of production for about one 
hundred years. 

The Island of Sardinia still maintains its position as a 
large producer of zinc ores, the mines of Malfidano and 
Plani Sarlu having contributed 33,000 tons of calcined 
calamine, or about one-third of the total produce of the 
year. In two cases Axland’s rotating furnace and 
Ferrari’s inclined reverberatory furnace ) Bee been sub- 
stituted for the ordinary flat-bedded reverberatory cal- 
ciner, with a notable saving of cost for fuel and wages in 
either case. 

The detailed reports from the different mineral districts 
contain much interesting matter, but from the absence of 
a general analytical table of contents it is difficult to 
quote them in detail. 

The technical training of mining officials in Italy is 
well provided for, there Teng five mining schools—Scuole 
Minerarie—in different parts of the country, the instruc- 
tion in each being specialised according to the necessities 
of the district. In no case, however, was the attendance 
very large. The Scuole Superiore delle Solfare in 
Palermo—which takes the first place—has only six 
students to five teachers; the miners’ school in Agordo, 
twenty-three students to four teachers; that at Caltanis- 
setta, in the centre of the most “paagge8 sulphur mines, 
forty-nine students to nine teachers; that at Carrara, ten 
students to six teachers; and the school for foremen 
miners and smelters at Iglesias, in Sardinia, twenty 
students to seven teachers. An appendix to the report 
contains a very well-arranged account of the present pro- 
duce and condition of the gold mines of the world, 
compiled from the newest sources of information. The 
result arrived at is 157,491 kilos—about five million 
ounces troy—worth £20,904,774, as the probable annual 
production of the world. 


Engineer's Pocket Book. By Joun C. TRAvTWINE, 
-E. Revised by John C. Trautwine, C.E., jun. New 
York: John Wiley and Sons. London: E. and F. N. Spon. 
The Field Practice of Laying out Circular Curves for Railroads. 

By Joun C. Trautwing, C.E. Revised by John C. Traut- 
wine, jun.,C.E. New York: John Wiley and Co. Lon- 
don: E, and F, N. Spon. 
Tue full title of this now well-known pocket-book is a 
long one, but we need not repeat it, for the copy before 
us is one of the twenty-fifth edition of one thousand ; and 
of a book which has reached this stage, and is kept up to 
date, it is not necessary to make many remarks, The 
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book is necessarily in some respects much more complete 
as concerning American practice than with respect to that 
of this country ; but it may certainly be said of it that 
to an engineer of ordinarily good elementary and practical 
education the book is a library of civil engineering princi- 
ples, theory, and practice. It is beautifully printed on 
866 pages of fine thin paper, and very fully illustrated by 
clear diagrams and other engravings. A great deal of 
the type is necessarily very small, but this will be over- 
looked by the many to whom so much in so little is of the 
greatest value. There is one point on which the book as 
a field book is weak, namely, in description of methods of 
setting out railway curves. This is, however, very com- 
pletely given in the second book mentioned above. 
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TENDERS. 


CORPORATION OF LEICESTER. 


List of tenders for the supply and erection of four independent 
rotative Woolf compound beam _—— engines, together with 
eight Lancashire steel boilers, and other machinery and plant in 
connection therewith, for the new sewage pumping station, 
according to designs, plans, and specifications of Mr. J. Gordon, 
M. Inst. C.E., borough surveyor :— 

Engine- Borough sur- 
builder's veyor’s desi 
design. and specification. 
ge ss a £ s. d. 
Robert Daglish and Co., St. Helens, 


DOE «0 as 46. se s4 \@ _ .. 36,625 0 0 
Jas, Simpson and Co., London _- .. 36,398 14 5 
Ditto, fur three compound high 
duty Worthington engines .. 31,477 13 3 .. 
Fawcett, Preston, and Co., direct- 
acting vertical compound inter- 
mediate receiver and surface con- 
densingengines.. .. .._.. .. 33,000 0 0.. _ 
Thornewill and Warham, Burton, 
i on Sad oh ee he on 32,500 0 
Hathorn and Davey, Leeds .. .. 28,685 0 0 
Ditto, improved differential com- 
pound surface condensing 
Cc. ten ss -- OO OC: — 
Bever and Dorking, Dewsbury = a. .. 28,417 10 0 
Lilleshall Iron Company, Oakengates -- -. 27,800 0 0 
D. Stewart and Co., Glasgow .. .. -- 26,422 2 0 
Jas. Watt and Co., London — 24,250 0 0 
Easton and Anderson, London P - 23,794 0 0 
Wood Brothers, Sowerby Bridge .. — 22,852 0 0 
Gimson and Co., Leicester (accepted) — 22,629 6 0 
Geo, Kirk and Co , Stoke-on-Trent. . — 21,168 0 0 
F. Silvester and Co., Newcastle, Staf- 
GE ac dc ce os te _ 18,947 0 0 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Edwin Little, engineer, to 
the Canada; William W. Wootton, engineer, to the Handy, both 
to date October 28th ; George Finlay, paymaster, to the esis 
C. A. R. F. Dunbar, paymaster, to the Lily, both to date October 
28th ; John W. Henwood, engineer, to the Ready, additional, and 
for appointment when recommissioned ; Charles R. James, engineer, 
to the Neptune ; John W. Agnew, engineer, to the Asia, addi- 
tional, for charge of reserve stores; William J. Bevan, engineer, 
to the Bloodhound; W. Brown, engineer, to the Swiftsure; John H. 
Walton, engineer, to the Northumberland ; Robert A. Hunter, 
assistant engineer, to the Rover; Henry R. Teed, assistant 
engineer, to the Swiftsure ; Edward J. Edgar, assistant engineer, 
to the Calypso; and E. S. Silk, acting assistant engineer, to the 
Active, all to date November 2nd. 


CoaL MEASURES IN UPPER BuRMAH.—The existence of coal 
measures in Upper Burmah has long been known, and spe- 
cimens have from time to time been examined by Calcutta 
experts and tried on steamers. The ascertained facts exceed 
the most sanguine expectatious. Four exiensive coalfields have 
been more or less thoroughly examined. The first is situated 
seventy miles above Mandalay on the left bank of the Irra- 
waddy and within a few miles of the river. A consignment of 
this coal was tried on the ex-king’s steamers. The second lies 
150 miles up the Chindwin River, within three miles of the main 
channel. Coal from this field has been burnt during the past year, 
and, indeed, for some time previously, on the Chindwin steamers, 
and is pronounced to be excellent fuel. The seams are thick, and 
the dip of the strata is moderate. There are also the Pan-Laung 
coalfield, with its most accessible known outcrop near Hlaingdet, 
and the coal measures and outcrops on the Shan plateau. With 
regard to the last two coalfields little is known, but the highest 
authority expresses a hope that when the geological surveyor—who 
has been at work since the beginning of the year— completes his 
examination of the whole, the private capitalist will not be slow to 
follow in his wake. 


THE Bouton StRIKE.—The Bolton strike has suddenly collapsed, 
the men, or at least such of them as are now able to find employ- 
ment in their old shops, having gone back to work on what are prac- 
tically the employers’ terms, after carrying ona strike extending 
over a period of nearly six months. This action of the men has 
been taken without the sanction and without consulting the re- 
spective trades unions, and at headquarters there is a very bitter 
feeling that after the support the men have received not only from 
their own societies, but from voluntary subscriptions, they should 
thus unceremoniously retire from the struggle without gaining a 
single point for which they have been contesting. The collapse 
has come quite unex ly to the public; to the last the men 
have been showing an apparently bold front, and even whilst the 
terms of settlement were being actually settled, the strike com- 
mittee were issuing their usual weekly balance-sheet, showing up- 
wards of £500 still in hand, and headed with a defiant circular to the 
employers, and appealing for continued support to carry on the strike 
till a satisfactory settlement could be obtained. The basis of the 
settlement the men have now accepted is that a board of concilia- 
tion shall inquire into the state of trade in Bolton when the strike 
occurred, as compared with what it was when wages were reduced 
at the commencement of last year, and decide whether any and 
what advance in wages is warranted. The question of overtime, 
the comparison of wages in other towns, and the importation of 
workmen, for which the men were holding out, are all put aside, 
and it is only to be regretted that terms which the employers 
would have willingly agreed to five months ago have only been 
accepted by the men after a costly and disastrous strike, 
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THE “DEVIL” DISINTEGRATOR. 


THE disintegrator of the above name, illustrated by the 
accompanying engravings, is made by the Hardy Patent Pick 
Company. It is simple in internal construction, the guiding 
parts consisting of two discs of chilled or hard 
cast iron, having on their surface an annular band 
of concentric rings of teeth, gradually reducing in 
size to the outside of the discs. These discs are 
capable of being separated or closed at will, as the 
machine is at work, by means of the screw seen at 
the left-hand end of the spindle, and when ad- 
justed the sample of material reduced remains 
uniform. The character of the mill and its action 
will be more readily gathered from the sectional 
and end view engravings, Figs. 1 and 2, which we 
give above. In Fig. 1 the form and width of the 
annular belt of grinding teeth is clearly seen, the 
revolving disc being shown in section. The 
grinding rings are made in segments, as shown to 
a larger scale at Fig. 1, one ring being fastened to 
the revolving disc, and the other to the fixed face 
of the machine. 

The material xcted upon is introduced into 
the centre of the machine, and is delivered by 
centrifugal force into the grinding discs, where 
it is chopped, ground, or torn piece by piece 
until it finally escapes at the outer edge of the 
discs, reduced to the fineness required and deli- 
vered at the bottom of the machine. The range 
of materials which can be reduced with rapidity 
by this machine is very great. Grain of all 
kinds can be cracked, kibbled, or reduced to meal 
as desired. It kibbles beans and Indian-corn at 
an incredible rate. 

Bones, green or dry, hoofs and similar sub- 
stances are also rapidly reduced. We are also 
informed that rags, rope, and similar fibrous 
materials can be torn into shreds, or reduced to 
flocks or ground into fluff. The discs are easily 
and cheaply replaced. It is in use in reducing 
fire-clay and similar substances, and in grinding slack and pitch 
for making briquettes or patent fuel. It also grinds the slack 
wet or dry. 
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The disc is attached to a strong spindle, which is supported 
in three bearings. The wearing surfaces of the grinding rings 
are of novel form, the arrangement of the projections being 
chosen with a view to enabling them to grasp the materials, 
and to cause them to be finely®"ground before leaving, 





Fig. 3--THE DEVIL DISINTEGRATOR. 


the projections in one face being arran, so as to be 
opposite the spaces between the projections on the other 
face. 








THE BARROW ENGINE. 


THE accompanying engraving illus- 
trates a horizontal engine exhibited at 
work in the Manchester Exhibition by 
the makers, Messrs. Westray, Copeland, 
and Co., of Barrow-in-Furness. The 
engine is of good design, is well made, 
and is suited for running at consider- 
able s A feature in the engine is 
the attachment below the cylinder of a 
feed-water heater as made by Mr. J 
Kirkaldy, of London. This, as seen in 
the engraving, occupies a very small 
space, and while it is exceedingly effec- 
tive as a heater, it does not cause any 
increase in back pressure, but rather 
decreases it. 





MODERN VIEWS OF ELEC- 
TRICITY.* 


THE following passages are extracted 
from some lectures on this subject by 
Dr. Oliver Lodge, and recently published 
in an expanded form in Nature :— 

** You know well that there have been 
fluid or material theories of electricity 
for the past century; you know, more- 
over, that there has been a reaction 
against them. There was even a 
tendency a few years back to deny 
the material nature of electricity and 
assert its position as a form of 
energy. This was doubtless due to an analogical and natu- 
ral, though unjustifiable, feeling that just as sound and 
heat and light had shown themselves to be forms of energy, 
so in due time would electricity also. If such were the 
expectation, it has not been justified by the event. Elec- 
tricity may possibly be a form of matter—it is not a form of 
energy. It is quite‘true that electricity under pressure or in 
motion represents energy, but the same thing is true of water or 
air, and we do not therefore deny them to be forms of matter. 


Understand the sense in which I use the word electricity. Electri- | 


fication is a result of work done, and is most certainly a form of 
energy ; it can be created and dertroyed by an act of work. But 
electricity, none is ever created or destroyed, it is simply moved 
and strained like matter. Noone ever exhibited a trace of positive 
ese eg without there being somewhere in its immediate neigh- 
bourhi an equal quantity of negative. 

‘*This is the first great law expressible in a variety of ways, as, 
for instance, by saying the total algebraic production of electricity 








1 Expansion of a lecture delivered by Dr. Oliver Lodge, partly at the 
London Institution on January Ist, 1885, and partly at the Midland 
Institute, Birmingham, November 15th, 1886, but not hitherto published. 





is always zero; that you cannot produce; positive electrification 
without anZequal quantity of negative also; that what one body 
| gains of electricity some other body must lose. — F 
| _ “ Now, whenever we perceive that a thing is produced in pre- 
| cisely equal and opposite amounts, so that what one body gains 
| another loses, it is convenient and most simple to consider the 
thing not as generated in the one body and destroyed in the other, 
| but as simply transferred. Electricity in this behaves just 
| like a substance. This is what Franklin perceived. 
**The second great law is that electricity always, under all cir- 
| cumstance, flows in a closed circuit, the same quantity crossing 
| every section of that circuit, so that it is not possible to exhaust it 
| from one region of space and cond it in ther. 
** Another way of expressing this fact is to say that no charge 
resides in the interior of a hollow conductor. 
| ‘* Another is to say that total induced charge is always equal 
| and oj ite to inducing charges. 

** When we thus find that it is impossible to charge a body abso- 
lutely with electricity, that — you can move it from p! to 
place it always and instantly refills the body from which you take 
it, so that no portion of space can be more or less filled with it 
than it already is, it is natural to express the phenomenon by say- 





y on 





ing that electricity behaves itself like a perfectly incom i 
wwinlenee or fluid, of which all space is completely full —_e 
say, it behaves like a perfect and all-permeating liquid. Under- 
stand, I by no means assert that electricity is such a fluid or liquid 
I only assert the undoubted fact that it behaves like one—i.e,, it 
obeys the same laws, 

‘* Provisionally we will accept as a working hypothesis the idea 
of the ether consisting of electricity in a state of entanglement 
similar to that of water in jelly, and we are driven to this view by 
the exigencies of mode 1, the electrostatic or strain method of 
examining the properties of electricity, because otherwise the pro- 
perties of insulators are hard to conceive. If it turn out that 
space is a conducter, which seems to me highly improbable, then 
we must fall back upon the other view that it is rigid only for 
infinitesimal vibrations, and fluid for steady forces, 

‘There have been, as you know, two ancient fluid theories of 
jmrseye: Pinna one-fluid theory of Franklin, and the two-fluid 
theory of Symmer and others. A great deal is to be said for both 
of them within a certain range. There are certainly points, many 

ints, on which they are hopelessly wrong and misleading, but it 
is their foundation yee ideas of action at a distance that con- 
demns them, it is not the fluidity. They concentrate attention upon 
the conductors; whereas Faraday taught us to concentrate atten- 
tion on the insulating medium surrounding the conductors—the 
‘ dielectric,’ as he termed it. This is the seat of all phenomena: 
conductors are mere breaks in it—interrupters of its continuity. 

wa) arog | the space round conductors was full of what he 
called lines of force; and it is his main achievement in electro- 
statics to have diverted our attention from the obvious and 
apparent to the intrinsic and essential phenomena. Let us try 
and seize his point of view before going urther. It is certainly 
true, as far as it goes, and is devoid of hypothesis. 

‘*Take the old fundamental electric experiment of rubbing two 
bodies ther, a them, and exhibiting the attraction 
and repulsion of a pith ball, say, and how should we now describe 
it? Something this way. 

“Take two insulated discs of different material, one metal, say, 
and one silk, touch them together, the contact effects a transfer of 
electricity from the metal to the silk; rub slightly to assist the 
transfer, since silk is a non-conductor, then separate. As you 
separate the discs the medium between them is thrown into a state 
of strain, the direction of which is ~— out by drawing a set of 
lines, called lines of force, from one disc to the other, coincident 
with the direction of strainatevery point. As Faraday remarked, 
the strain is as if these lines were stretched elastic threads endowed 
with the property of repelling each other as well as of shortening 
themselves; in other words, there is a tension along the lines of 
force and a pressure at right angles to them. When the discs are 
near, and the lines short, they are mainly straight, but as the dis- 
tance increases they become curved, bulging away from the com- 
mon axis of the two discs, and some even curling round to the 
back of the disc, until, when the discs are infinitely distant, as 
many lines spring from the back of each as from its hes; and we 
have a charged body to all intents existing in space by itself. 

“This mode of stating the facts involves no hypothesis whatever 
—it is the simple truth. But the ‘lines of force’ have no more 
and no less existence than have ‘rays of light.’ Both are con- 
venient modes of expression. At a certain point we are led to 
abandon lines of force and potential theories, and to try to conceive 
the actual stuff undergoing its strains and motions. 

‘In an utterly modified sense, we have still a fluid theory of 
—* and a portion of the ideas of the old theories belong to 
it also. 

“‘Thus Franklin’s view that positive charge was excess and 
negative charge was a deficit in a certain standard quantity of the 
fluid which all bodies naturally in their neutral state, 
remains practically true. His view that the fluid was never manu- 
factured, but was taken from one body to give to another, so 
that one gained what the other lost--no more and no less—remains 
—— true Part also—a less part—-of the two-fluid theory 

ikewise remains true, in my present opinion; but this is not a 
branch of the subject on which I shall enter in the present dis- 
course. It will suffice to fix our attention on one fluid only. 

“You are to think of an electric machine as a pump which, 
being attached to two bodies respectively, drives some electricity 
from the one into the other, conferring upon one a positive and 
upon the other a precisely equal negative p conhig One of the two 
bedies may be the earth, in which case the charge makes little or 
no difference to it. 

‘But, as has been objected before, if, electricity is like an 
incompressible and inextensible fluid, how is it ble to with- 
draw any of it from one body and give it to another? With rigid 
bodies it is not ible, but with elastic bodies it is easy. 

“The act of charging this sphere is therefore analogous to 
pumping water into this elastic hag, or rather into a cavity in the 
midst of an elastic medium, whose thick walls, extending in all 
directi and ding a great pressure to strain them, better 
represent the case than does the thin boundary of a bag like this, 

** Draw a couple of such cavities and ider fluid pumped from 
one‘into the other, and you will see that the charge, i.¢., the 
excess or defect of fluid, resides on the outside. You may also 
show that when both are similarly charged, the medium is so 
strained that they tend to be forced apart ; whereas, when one is 
distended and the other contracted, they tend to approach. 

“* Return circuit.—Sometimes a difficulty is felt about electricity 
flowing in a closed circuit, as, for instance, in signalling to 
America and using the earth as a return circuit: the question 
arises, How does the electricity find its way back ! 

“The difficulty is no more real than if a tube were laid to 
America with its two ends connected to the sea and already quite 
full. If now a little more sea-water were pumped in at one end, 
an equal quantity would leave the other end, and the disturbed 
level of the ocean would readjust itself. Not the same identical 
water would return, but an equal quantity would return, That is 
all one says in electricity. One cannot label and identify it. 

**To imitate the inductive retardation of cables, the tube should 
have slightly elastic walls ; to imitate the speed of signalling, the 
water suet bo sup) quite incompressible, not elastic as it really 
is, or each pulse would take three-quarters of an hour to go. 

‘* Condensers.—Returning to the subject of charging bodies 
electrically, how is one to consider the fact that bringing an earth- 
plate near a conductor increases its capacity so greatly, enabling 
the same pressure to force in a much larger quantity of fluid !—how 
is one to think of a condenser or Leyden jar? 

“In the easiest possible way, by observing that the bringing 
near an earth-connected conductor is really thinning down the 
dielectric on all sides of the body. 

“The thin-walled clastic medium of course takes less force to 
distend it a given amount than a thick mass of the same stuff took. 
A Leyden jar is like a cavity with quite thin walls—in other words 
it is like an elastic bag. 

‘* But if you thin it to far, or strain it too much, the elastic mem- 
brane may burst : exactly, and this is the disruptive discharge of a 
jar, and is accompanied by a spark. Sometimes it is the solid 
dielectric which breaks down permanently. Ordinarily it is merely 
the air, and since a fluid insulator constitutes a self-mending par- 
tition, it is instantaneously as good as new again. 

“There are many things of interest and importance to study 
about a Leyden jar. There is the fact that if insulated it will not 
charge ; the potential of both inner and outer coatings rises equally; 
that, in order to charge it, for every positive spark you give to the 
interior an equal itive spark must be taken from the exterior. 
There is the charging and the discharging of it by alternate con- 
tacts, as by an oscillating ball; and there are the phenomena of 
the s) discharge itself. : 

** But, as you know, all charging is really a case of a Leyden jar. 
The outer coat must always be somewhere—the walls of the room, 
or the earth, or something—you always have a layer of dielectric 
between two charges—the so-called induced and the inducing 
charge. You cannot charge one body alone,” 
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EDISON’S SYSTEM OF CONTINUOUS CURRENT 
TRANSFORMERS, 


Ar Llewellyn Park, one of the pleasantest of the New York 
suburbs, there is now under construction a central station for 
the supply of electric light to which a very unusual — of 
interest attaches. It represents the first attempt to utilise in 
practice the principle of the so-called continuous current trans- 
former—perhaps a better name is the “ motor-generator.” 
Messrs. Paris and Scott have hitherto been the sole adherents 
of that system in this country, but we are not at the present 





Fig. |.—Edison'’s Transformer System of Electrical Distribution. 
of induction Coils and Commutating Alternator. 


moment aware that they have pa plant in actual commercial 
operation. In the New York scheme the mains are laid out 
upon the three-wire system, and are to be placed underground. 
Two dynamos, each giving 600 volts, supply current at 
constant potential to the motor coils of the transformers, while 
the dynamo coils each give 100 volts for use upon the con- 
sumers’ circuits, The generating plant is to be placed in the 
new laboratory which is now being built for Mr. Edison, and 
the whole scheme will be carried out in accordance 
with certain patents taken out by him. Although 
the existence of these patents was certainly unknown 
to the world at large, it appears that they date as far 
back as 1881, 1882, and 1883. It is further claimed 
for his system that a remarkable economy is effected 
in comparison with the cost of alternating current 
transformers for the same output. 

Our readers will probably feel that it is desirable to 
obtain some further enlightenment on the subject 
before accepting a statement so subversive, the Llec- 
trician says, of accepted ideas. 

The following description of Edison’s American 
specifications is taken from our contemporary, the 
Electrical Review of New York:—“ (1) Electrical dis- 
tribution system, No. 266.793; dated October 31st, 
1882; filed December 9th, 1881. (2) Apparatus for 
the electrical transmission of power, No. 265,786; 
specification filed August 7th, 1882; dated October 
10th, 1882, Consisting of rotating transformers in 
series and secondary circuits in multiple are. (3) 
Apparatus for translating electric currents from high 
to low tension, No. 278,418 ; specification filed August 
14th, 1882; dated May 29th, 1883. Induction coil 
apparatus, the primaries being in multiple arc, with 
constant potential direct-current mains, the secondary 
circuit being in multiple arc as usual. (4) System of 
electric distribution, No. 287,516; specification filed 
May 14th, 1883; dated October 30th, 1883. Rota- 
ting transformers in multiple arc, with the source of 
electric current. 

“In the interesting illustrations presented herewith 
Fig 1 is a diagram representing the disposition of 
induction coils connected with the rotating alterna- 
ting device of which Fig. 2 is a drawing. 

“The induction coils H, J, K, L, M, N, O, P, are 
built up of a core of laminated iron on which are 
wound two coils of copper, one of coarse wire as 
shown by the heavy lines fur the secondary circuit, 
the other of fine wire for the primary circuit. The 
a coils are connected, as also are the secondary. 

‘rom each connecting wire are attached brushes B', 
B*, &c., for the primary 0, b, &., for the secondary 
circuit. E and F are on the same shaft, and in a portion of 


press brushes connected with the dynamo circuit. As the shaft 
revolves, brushes B’, 6’, and B*, 6? will touch the metal sections 
A, D, C, G& The direction of the current will therefore be 


reversed in the primary coils of O and K and induced currents | 


generated in the secondaries of the same coils, which will be 
taken off by the brushes 8’, 0%, conveyed to two rings and thence 
by brushes to the local lamp or motor circuit. As the rotation 
continues the current in the primaries of the coils is in suces- 
sion reversed and the induced current in the secondaries com- 


mutated, The transformers are connected in multiple are with 
the dynamo circuit as shown, by the patent No. 278,418, May | 


29th, 1883, a series system being extremely difficult of regula- 
tion. They may be described as a lot of closed magnetic con- 
verters arranged in a crown constituting a compound alternating 
and converting device, the commutation being obtained practi- 
cally as in the coils of a Gramme ring. According to the ratio 
of the number of turns on the primaries and secondaries the 
electro-motive force cau be raised or lowered. For long distance 
transmission, using a continuous current of high tension, small 
conductors only are needed. This current is converted into a 
continuous current of low tension for incandescent lamp or 
motor circuits. Reversals of the current are made so rapidly 
100-200 per second—that the percentage of conversion is re- 


| 





markably high. If the primary coils be supplied with current 
of constant potential the apparatus is self-regulating, and the 
slight variation of the potential of the secondary circuit is due 
to the resistance of the wires. Less than the energy of one 
16-candle power lamp is required to operate a motor driving the 
rotating shaft to commutate current of 200 ampéres. 

“ Fig. 3 represents a modification of this device. The primary 
and secondary coils are wound upon one iron core precisely as in 
a Gramme ring. Outside the whole is a mass of laminated iron, 
which is stationary, to concentrate the lines of force upon the 
copper wire. The primary coils of fine wire are connected with 





tion consisting of motor generators or transformers, the primary 
circuits of which were connected in multiple arc with the 
dynamo circuit, as shown in the diagram Fig. 4. 

“Dynamos D D D D, connected as usual in the three-wire 
| System, are wound to generate currents of high electro-motive 
| force, admitting of the employment of small conductors. The 
| three wires F, E, N, are connected at the sub-station with the 
| primary circuits of the armature of the converters or trans- 
| formers. The current for the field-magnets of the dynamos 
| passes through the wires B B, the rheostats R R, which are at 
| the sub-station, returning over the neutral wire N. The wires 





















































Arrangement 


| the commutator at the end of the shaft, and secondary coils of 
coarse wire with the remaining commutator. 

“The coils and shaft revolve. Brushes convey current to the 
primary coils, the current being reversed in each coil twice each 
revolution. The reversals of the induced currents in the second- 
ary coils, occurring at the instant, the coil passes from left to 
| right-hand side, as in a Gramme ring. The above device was 
| patented on May 29th, 1883, No. 274,418. 








Fig. 2.—Edison’s Alternator Used with his Transformer System. 
“ Mr. Edison’s United States patent 265,786, dated October 


| 


rotating transformers are connected in series with the dynamo 





Fig. 3.—Rotation Transformer. 


supplying the current. In the secondary circuits of the trans- 
formers are p incandescent lamps or other apparatus. By 
this system the expense for conductors on long circuits is mate- 
rially reduced over that of low tension multiple are distribution. 
Owing to the difficulties. of regulation, Mr. Edison patented 
October 30th, 1883, No, 287,516, a system of electric distribu- 





Fig. 4.—Edison’s Plan of Rotating 
ircuit C ted in Multi 
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ple Arc with the Dynamos. 





B are very small, preferably of iron fur economy, and the slight 
loss of energy in them is of no consequence compared with the 
convenience of regulating from the sub-station the potential of 
the current.supplied to the converters. The three-wire system 
is advantageous because the insulation of dynamos and con- 
| verters will be subjected to one-half the potential of a two-wire 
| system, and because the distribution from the sub-station is 
| easily made on the three-wire system, and economy of con- 
ductors and increased area of distribution obtained. 

“The current is collected from the commutators 
SS, of the secondary coils of the converters, and is 
distributed exactly as if the armatures of the cun- 
verters weie driven by an engine instead of a current 
of electricity from a distant source. 

“From the indications of the ammeters A and 
voltmeters attached to pressure wires leading from 
desirable points on the distributing mains, the attend- 
ant at the sub-station regulates the potential of the 
distributing mains M by the feeder regulators G, and 
the rheostats R. By the use of the latter it is un- 
necessary to run back-pressure wires from the sub- 
station to the dynamo station. 

“The armatures of the transformers or motor 
generators are wound with two sets of coils, large and 
small. As their names indicate, they are electric 
motors, the converting armatures revolving in a 
powerful field, by the influence of the current passing 
through their primary circuits. This disposition 
proves a potent factor in the economy of the system. 
As there is no belt strain, well-balanced armatures 
are run at double the speed of a dynamo of the same 
size. The output is, therefore, twice that of a dynamo 
of the same size. At an outlay of 50 per cent. of the 
cost of the dynamos of the central station, converters 
can be placed in a sub-station and current distributed 
four miles instead of less than a mile from the power 
plant, and at no greater expense tor conductors. 

“The motor generators require much less attention 
than a dynamo with well-balanced armatures; the 
weight alone of these causes any friction on the bear- 
ings. The number of ampéres [?ampére turns] of the 
high and low-tension circuits of the armature is ap- 
proximately the same—any tendency to distort the 
lines of force and cause a rotation of non-sparking 
point in a negative direction by the high tension or 
motor coils is neutralised by the current flowing in 
opposite direction—of low tension or dynamo coils. 
There is absolutely no sparking at the brushes of 
either commutator, and the brushes, when once 
adjusted, require no change for any variation of load. 








their circumferences are inserted metallic contact pieces A, D, | 10th, 1882, describes a system for the distribution of electrical | 
C,G. Aand G are joined with two continuous rings on which | energy in which one set of armature coils of a number of the | A 


A JUBILEE CALAMITY.—On Jubilee Day, at Goole, during a dis- 
of fireworks provided by the town, an unaccounted-for 
| explosion occurred. A boy was killed, and all but fatal injuries 
were inflicted upon Mr. James Lees, engineer to the gas and 
| water company. Mr. Lees has recovered, but with the loss of 
sight, one eye having been removed to save his life. At forty- 
eight he finds himself blind and helpless, with a wife, and two 
daughters too young to replace his loss of income. The town is 
raising a fund, and the secretary to the trustees is Mr. G. W. Cutts, 
| solicitor, Goole. Mr. Lees was formerly one of the partners in the 
Long Island [ronworks, Carlisle, which sent out girders, roofing, 
| pier work, and machinery ; and Mr. Lees superintended the con- 
| struction of piers and markets in Lancashire and Cumberland. He 
was afterwards in the service of Messrs. Young and Co., of the 
Pimlico Foundry, London, and from thence he went to Goole, to 
| take charge of the gas and water works. e ap on behalf of 
| Mr. Lees is therefore extended to the gas and water and the 
engineering and building worlds, and several responses have already 
| been received. The list of contributions includes Mr. ca 
| Livesey, of the South Metropolitan Gas Company, £25 ; Messrs. 
and J. Dempster, Manchester, £20 ; Messrs. Spence and Co., Man- 
chester; Messrs. Guest and Chrimes, Rotherham; Messrs. W. and 
B. Cowan, Edinburgh; Mr. T. Hawksley and Mr. C. Hawksley, 
| London; Messrs. Harris and Pearson, Stourbridge; Messrs. Stains- 
ley,and Lyon, Knottingley; Messrs. G. Bray and Co., Leeds; 
| Messrs Dixon and Son, Leeds; and several others in all parts of 
| the country. 
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RAILWAY MATTERS. 


Tue Viexna correspondent of the Zimes is informed 
that Prince Ferdinand has made an advance of £40,000 out of his 
private fortune to the Bulgarian Treasury in order to hasten the 
completion of the Bulgarian railways. 


Ir is stated that in an arbitration case, O'Rourke and 
McSharry, New South Wales sane | tractors, inst the 
Government, £2433 has been awarded to the plaintiffs, and the 
costs of the arbitration amount to £30,000. 


Ir has been announced that the section of the Delagoa 
Bay Railway between the sea and the Transvaal frontier, a distance 
of 86 kilometres, was to be formally opened for traffic on the 31st 
ult., the anniversary of the birth of the King of Portugal. 


Nortwitustanpiné¢ a slight landslip, the operations on 
the important Suram tunnel have made ete oo that a dis- 
tance of more than 900 yards hss been pierced—2800ft.—and the 
necessary preparations are nearly finished for ing work at 
the other end of the tunnel. 


Ovr Welsh correspondent recordsa “capital bit of tun- 
nelling on the Barry Railway. The Graig tunnel has been carried 
through with remarkable precision. The lines tested this week 
were so accurate that the meeting of the two headings driven from 
each side of the mountain was scarcely discernible ; the difference, 
in fact, was about one-sixteenth of aninch. This iscreditable to Mr. 
Mackay’s engineer, Mr. E. Powell, C.E., and to the tunnel foremen.” 


TuEClyde Locomotive Works, Glasgow, have obtained an 
order to construct four to six railway engines for the Argentine Re- 
ublic, and it is understood that between thirty and forty others will 
placed with this company for the same quarter in the course of 
time. Great interest is felt in the railway developments pro- 
jected in the Argentine territory on account of the important con- 
nection of West of Scotland houses with the trade of the River Plate. 


Ay East-bound train on the Wabash Railway with alarge 
number of passengers, had a narrow escape from destruction on the 
night of October 16th, just before the long bridge near North 
Morenci, Mich., was reached. The Railroad Gazette says the driver 
made the discovery that the structure was on fire, and succeeded 
in stopping his train. A number of road men extinguished the 
flames and repaired the bridge, and after a delay of two hours the 
train p : 


Iy a report by Major-General Hutchinson on the colli- 
sion—with buffer stops—which occurred on the 23rd September at 
St. Paul’s Station, on the Chatham and Dover Railway, when a 
passenger train from Bickley came into collision at a low rate of 
speed with the hydraulic buffers at the end of No. 3 bay, and two 
passengers were slightly injured, it is stated that no damage was 
sustained by the train, which consisted of a tank engine, running 
coal bunk first, and seven vehicles, the available brake power being 
derived from a screw brake for the four coupled wheels of the 
engine, and from a hand brake in the last vehicle. The buffers 
were also not dai “*This slight collision was caused by an 
error in judgment on the part of Ovenden, the driver of the train, 
and of eight years’ service, during which he has run with passenger 
trains into terminal stations probably some 15,000 times without 
having ever before come into collision with buffer stops. I am 
sorry to observe from the last brake returns how little this company 
has done towards supplying its rolling stock with continuous brake 
appliances.” 


ConcerniInG American trading prosperity the St. James's 
Gazette says :—‘‘ We are apt in this country to ascribe the marvellous 
progress of the United States somewhat too exclusively to the 
opening up of new land, forgetting that even the oldest part of the 
country—the New England States—is far from having attained the 
stationary condition at which we seem to have arrived here in 
* England. Perbaps no single test of progress is more trustworthy 
than the railway earnings ; and, according to ‘Poor’s Manual,’ in 
the seven years from 1879 to 1886, while the mileage of the New 
England lines has only increased about 9 per cent., the receipts 
have amounted from 40,000,000 dols. to 62,000,000 dols., an advance 
of over 50 percent. And, strange though it may seem, tried by 
this test, New England has actually advanced more rapidly than 
the States of the Pacitic slope. These latter have also increased 
their traffic receipts 50 per cent.; but to earn this they have 
increased their mileage from under 4500 to over 7600. But the part of 
the country which has made the greatest progress of all is neither 
the east nor the west, but the States of the south. There the 
13,000 miles of rail of 1879 have grown to 18,000 in 1886, while the 
receipts show an improvement of more than 80 per cent. Even in 
her commerce America is apparently democratic, and does not 
suffer King Wheat to reign as undisputed sovereign.” 


In order to shorten and improve the passenger transit 
between the Cape Colony and Europe, the Union and Castle Steam- 
ship Companies are prepared to work harmoniously with the 
**Soutbern Express” «@ Lisbon. But the Times Madrid corre- 
spondent says the combination of railway and steamship companies 
will not give the desired result unless the Portuguese Government 
convert the promises made on its behalf by Senhor Barros Gomes 
concerning the development of the port of Lisbon into acts. Pass- 
_ should be done away with, and, if necessary, the revenue 

itherto derived from these should be covered by a stamp duty on 
the passage tickets. Special facilities should be given for the 
transit of passengers between the express and the steamer, and 
vice versa, and the sanitary laws should be modified so as to enable 
ngers arriving in manifestly and notoriously healthy ships to 

d immediately, under medical inspection. Passengers’ lu 
should be passed in bond, otherwise neither the public port of 
Lisbon nor the transport companies will derive any real benefits 
from a combination which is capable of acquiring great importance. 
The Government of Senhor de Castro has already done so much for 
the material prosperity of the country that it is not too much to 
expect that it will succeed in removing any minor difficulties that 
may tend to prevent Portugal from becoming one of the great 
highways to the far south and west. 


ConcERNING the prospects for great railway extensions 
in the United States, notwithstanding the great recent growth, the 
New York Times says:—‘‘The construction of thousands of miles of 
railroad in Eastern Kentucky and Tennessee, for which surveys 
have been made and financial support has been obtained, will cause 
great mineral! deposits to be utilised and at the same time gradually 
civilise a region thus far given over to outlaws of the Tolliver type. 
The Engineering News recently published a map showing the rail- 
roads which were in use in the United States at the end of the 
calendar year 1885, and the roads made in the year 1886. A glance 
at this map shows that the new lines were for the most part built 
in the region lying between the ninety-fifth and one hundredth 
meridians, where the closely woven network of roads covering the 
region north of the Obio river has been extended in Kansas, 
Nebraska, and Dakota. It also shows a broad belt almost devoid 
of railroads lying between Western Pennsylvania and Northern 
Georgia. Parts of this district can never support a dense popu- 
lation, and the mountain ranges in it preclude the construction of 
such a railway cobweb as exists in the region between Pittsburg 
and Topeka; but nevertheless the roads on the slopes and plateaus 
and through the gaps are to be ge in the next ten years. 
There are at least fifty counties of tucky and Tennessee that 
are not reached by railroads or telegraph wires. The new 
will serve as missionaries to transform gradually but surely the 

haracter of the secluded villages, and put an end to the feuds and 
vendettas in which the energies of the isolated people have been 
expended. These maps and the current news reports show that 
there is in the country a great dehl of very raw material yet to be 
cooked on thé railroad gridiron.” . - 

















NOTES AND MEMORANDA. 


Durinc the week ending Saturday, October 22nd, the 
deaths registered in cieee Bn it great towns of England and Wales 
corresponded to an annual rate of 19°8 per 1000 of their aggregate 
population, which is estimated at 9,244,099 persons in the middle 
of this year. The six healthiest towns were Birmingham, Brighton, 
Halifax, Norwich, Nottingham, and Salford. 


In a recent number of the Comptes Rendus is a paper 
on the formulas of dimensions in electricity, and on their physical 
significance, by M. G. Lippmann. Some of these prea my give 
the idea of a corresponding physical interpretation. But it is 
shown that no electric magnitude appears susceptible of such inter- 
pretation, except where the dimensions may be reduced to those 
of time, certain electric phenomena having a duration capable of 
being calculated. 


A DESCRIPTION of a mechanical and automatic register- 
ing apparatus for signals transmitted by telegraph and by optical 
rojectors, was recently read before the Paris Academy of Sciences 
y M. E. Ducretet. The apparatus here described and illustrated 
has the advantage over others in general use of automatically 
recording all messages for the purposes of reference in case of 
doubt or error occurring in the transmission of signals. It is 
equally available for ordinary telegraphic service, and for optical, 
military, and other systems. 


In London 2568 births and 1566 deaths were registered 
during the week ending the 22nd ult. Allowing for increase of 
population, the births were 215 and the deaths twenty-seven below 
the average numbers in the epg yd weeks of the last ten 
years. The annual death-rate per 1000 from all causes, which had 
risen steadily from 14°4 to 16°7 in the preceding four weeks, 
further increased to 19°4. Last week 2581 births and 1738 deaths 
were registered in London. Allowing for increase .of population, 
the births were 256 below, and the deaths 131 above, the average 
numbers in the corresponding weeks of the last ten years. The 
annual death-rate per 100) from all causes, which had risen from 
14-4 to 19°4 in the preceding tive weeks, increased to 21°5 last week. 

A metnop of purification of iron ore and fluid iron 
metal, and the apparatus therefor, is described by Mr. B. H. 
Thwaite in a recent patent. Molten pig iron in a falling stream is 
subjected to the action of one or more jets of air, by whieh it is 
partially oxidised, and so purified. Several more or less elaborate 
pieces of apparatus are shown with this object in view. Iron ores 
are purified by being passed through a ‘“‘calcining revolving 
cylinder,” having its axis somewhat inclined to the horizontal. In 
this cylinder the ore is subjected to reducing gases, and drops out 
of the lower end “‘in the form of reduced spongy metal into a fine 
B.W.G. riddle, by which the metal and its impurities are properly 
shaken, and the finer particles of the metal and earthy and other 
impurities fall into a trough in which there revolves a magnetised 
Archimedean screw, to which the finer metal particles become 
attached by magnetic attraction ; the earthy particles fall through 
the perforations.” 


Art the British Association meeting at Manchester, a 
per was read on ‘‘Some Effects of Pressure on the Sedimentary 
ks of North Devon,” by J. E. Marr. The structures described 

in this paper are mainly seen in the Ilfracombe division of the 
Devonian system, as exposed near the bathing-place at Ilfracombe. 
The rocks there consist of argillaceous beds, with thin bands of grit 
and crinoidal limestone; these harder beds are folded into a series 
of small sigmoidal folds, which form portions of similar larger folds. 
When the middle limb is replaced by a fault, the cores of the folds 
remain as “‘eyes” of limestone or grit, and these ‘‘eyes” have 
undergone further modification, having been pulled out into thin 
lenticular masses. In this way we have all the mechanical 
structures of a true schist produced—including the apparent. false- 
bedding—the rock now consisting of clay-slate with alternating 
folia of grit or limestone, or both. Quartz veins are folded in a 
similar way to that described above, and the final result of this 
folding appears to be the production of a rock consisting of alter- 
nating clay-slate, limestone, and quartz-folia. Every stage of the 
process is seen in the case of the Thesstens ‘feyes.” The cores of 
limestone, when not dragged out, have their compound crinoid 
stems pressed into polygons, which have been formed in the way 
described elsewhere by Dr. Sorby. When the limestone is pulled 
out the stems are separated, as in the case of the Belemnites 
figured by Heim, and the intervening portion is filled with calcite. 


To pave acity with cedar would seem to be a luxury, 
but it appears that in the city of Chicago, out of 277-71 miles of 
paved streets, there are 213°35 miles of cedar blocks, of which 
nearly forty miles was laid last year, and the Chicago 7'ribune sa. 
it is the chea) pavement laid in the city. Dead cedar vse 
from the vicinity of Green Bay, Wis., was first used, but it was 
found that it did not wear well, and live timber is now required. 
The cedar is a tree which does not taper rapidly, and one of good 
size should furnish a stick 30ft. long. The logs are brought here by 
boats in lengths of about 6ft., with the bark still on, peeled, and cut 
into blocks Sin. long. The blocks range in diameter from 3in. to 
9in., and cost 50 to 60 cents a yard, measurement being made after 
they are laid. The process of “> street with cedar blocks is 
much the same as was used with the Nicholson pavement. A sand 
foundation is first provided, and on this are laid boards which serve 
as stringers. On the stringers planks are placed lel with the 
curb, and the cedar blocks are stood on end on the planks. The 
interstices between the blocks are filled with gravel and coal-tar. 
For the last three years block pavement bas cost in Chicago from 
1 dol. to 1.30 dol. a yard. The life of cedar-block pavement is 
three to seven years, and it is an excellent pavement when first 
laid. It is believed by many to be detrimental to health from the 
fact that it absorbs all liquids falling upon it, gives them back in 
the shape of vapour under the influence of the sun, and is itself 
constantly decaying. It is stated »s a curious fact that this pave- 
ment wears out faster on streets where traffic is light than where it 
is heavy. Cedar blocks are used for paving all through the West, 
but more freely probably in Chicago than in any other city in the 
world. They are cheap, and that is a great point in their favour. 


A PAPER on the magnetisation of iron in strong fields 
was read at the recent British Association meeting by Professor 
Ewing, F.R.S., and Mr. W. Low. Read by Professor Ewing :—‘‘In 
the experiments described iron was subjected to very intense mag- 
netisation by placing a narrow neck between two massive pole- 
pieces, In this way values of magnetic induction higher than those 

reviously reached had been attained. Through the kindness of 

rofessor Tait the large electro-magnet of the Edinburgh University 
had been transferred to University College, Dundee, and by its 
means the induction was pushed up to the value of 38,000 C.G.S, 
units. There seemed, indeed, to be no limit to the value attain- 
able, and so the neck was then turned down to about one-sixth of 
its previous diameter, and the induction was forced up to 45,000. 
By turning the neck still further, and annealing it, the highest 
value of 45,350 was reached. An attempt was made to determine 
the strength of the magnetic field in the immediate neighbourhood 


of the neck. The quantity B—feld , where B was the magnetic 


induction, was found to change from 1680 in an experiment where 
B was 24,700, to 1420 in the case of the highest value of Battained. 
This would favour the idea that the intensity of magnetisation has 
a limit. But it is difficult to be quite sure’ that the field in the 
immediate neighbourhood of the neck is the same as in the neck 
itself. In order to overcome this difficulty the field in the air 
round the neck was explored by means of three or four coils wound 
one on top of the other. This will: show if the field is varying fast 
néar the iron. If not, it would be natural to assume that the field 
is much the same as in the iron, because in the median plane thére 
is no surface magh¢tism. 





MISCELLANEA. 


Tue Bath and West of England Agricultural Show will 
ae year take place at Newport, Mon., from the 6th to the 11th of 
une, 


Up to September 17th the total number of visitors to 
the Adelaide Exhibition was 384,725, comprising 192,775 cash and 
191,950 season-ticket admissions, 


THE steam pumps exhibited by Messrs. Hayward 
Tyler and Co. have been awarded the “ First Order of Merit,” 
being the highest award, at the Adelaide Jubilee Exhibition. 


At the recent Maritime and Industrial Exhibition at 
Havre, Delta Metal was awarded a gold medal for the exhibits 
of propeller castings, forged cranks, pump rods and rams, torpedo 
shafts, driving gear, &c, 

Ay International Exhibition of inventions and systems 
for preventing or extinguishing fires in theatres is to be opened on 
November 25th, in the Municipal Pavilion in the Champs Elysées, 
Paris. There are to be theatrical performances with sham fires, 


Notices are posted about the works at La Chapelle, 
Paris, of the French Northern Railway, to the effect that the Union 
des Mécaniciens de la Seine provides its members with free instruc- 
tion, books, &c., in mechanics, drawing, and screw-cutting, 
including the theory of the latter. 


A TELEGRAM from a German firm in Cape Town an- 
nounces that gold in promising quantities has been discovered in 
Liideritzland, and Herr Giéhring, the Imperial Commissary, and 
some of the gold diggers have gone to the Cape to make arrange- 
ments for exploiting the auriferous strata thus discovered. 


Tue Times Geneva correspondent, telegraphing on 
November Ist, says :—‘‘ Railway communication on the St. Gothard 
Railway is interrupted owing to a landslip, which caused the col- 
lapse of a bridge between Sisikon and Fiiielen. The night train 
from Basle was compelled to return to Lucerne. Prompt steps 
have been taken to restore traftic.” 


Tue Corporation of Barrow, finding a great scarcity of 
water this year, are now engaged in sinking bore-holes with a 
view to the construction of a new reservoir at Harlock, to hold 
210,000,000 gallons, They have already two reservoirs, one at 
Poaka Beck, holding 190,000,000 gallons, and another at Penning- 
ton, holding 130,000,000 gallons, 


A party of engineers and surveyors, with theirassistants, 
will, it is reported, leave New York by steamer at the end of 
November for Nicaragua, in order to settle and complete the route 
of the projected Nicaragua Canal preliminary to its construction. 
The cost is estimated at 50,000,U00 dols., and the works are 
expected to be finished in six years, The canal will be the pro- 
perty of a company. 


An elaborate report by Col. V. D. Majendie, C.B., has 
been presented to the Secretary of State, and now published, on the 
circumstances attending the fire and disastrous explosion last June 
at the Cornbrook Chemical Works, near Manchester, of Messrs. 
Roberts, Dale and Co, It contains a great deal of information on 
the explosives concerned, and on those of a similar character, and 
is accompanied by several lithographs. 


At the sitting of the Academy of Science on the 31st 
ult., Count Ferdinand de Lesseps announced that the Panama 
Canal would be open by February 3rd, 1890, He added that the 
works would not be entirely completed by that date, but that the 
passage would be free for the transit of twenty ships daily, and he 
estimated that even this amount of trattic would give receipts of 
from 90,000,000f. to 100,000,000f. per annum. 


Tue recent operations in connection with the oil bores 
in New Zealand having convinced those concerned of the valuable 
nature of the oil, arrangements are being made, the Colonies and 
Jndia says, for erecting a retinery and laying down a line of pipes 
to connect the oil springs with Gisborne. Several companies that 
were awaiting the results of the boring operations at the South 
Pacific Company's property are now preparing to commence opera- 
tions on the leases which they hold. 


Tue Liverpool Corporation have granted a licence 
under the Electric Lighting Act to the Liverpool Electric Supply 
Company to supply the central part of the city with electric light. 
The heence stipulates for a continuous supply to all residents who 
may desire it within the area, with special privileges to the 
Corporation and theatre proprietors to obtain light for their 
respective uses at reduced rates. It is to be hoped that it will not 
so often fail as the light is said to have done in London lately. 


Tae American Army and Navy Record says:—“ Such 
rapid progress is being made in the development of the gun plant 
at the Watervliet Arsenal that it is hoped by the Ist of the 
coming month to begin work upon finishing the first heavy guns. 
Recent advices state that all the machinery, except two Fitchburg 
lathes, has arrived. The concrete beds for the 120in. lathe and 
the §3in. lathe have been completed. The bed-plates of the 
former are in position, and those of the latter will be placed in a 
few days. The smaller lathes are nearly all in position. The 
cooling pit and the furnace for heating tubes, jackets, and bands 
are being completed. The tubes, jackets, and bands of the 10in. 
and Sin. rifles are already on hand, and a number of field guns of 
smaller calibre have arrived.” 


Ox Wednesday there was an annual election in Wolver- 
hampton of South Staffordshire Mines Drainage Commissioners. 
There were ten vacancies and some fifteen orsixteen candidates. The 
elected ten were made up of six retiring Commissioners and the 
following new names :—Messrs. B, Whitehouse, W. Addenbrooke, 
Michael Grangebrook, jun., and Rupert T. Smith. At the 
monthly meeting of the Commissioners, which succeeded the 
election, the representative of the Earl of Dudley, Mr. Chas. 
Tylden Wright, gave notice of his intention to move at the next 

ting the rescinding of the resolution passed at the recent 
special meeting of the Commissioners determining to apply to Par- 
hament for further powers. The chairman stated that there would 
be no necessity to take this course, since the triumvirate had 
already officially informed the Commissioners of their intention 
not to proceed with the Bill. The chairman then entered into 
a defence of the Commissioners against the criticisms recently 
passed by the opposing mineowners, 





Tue Derbyshire miners have had a conference to consider 
the resolutions passed ut the Edinburgh meeting. These resolutions 
were (1) That eight hours be the maximum day’s work ; (2) that a 
general holida observed each week ; (3) that there be a week 
or longer holi ¥! if necessary, so as to clear off stocks and secure 
an advance of 10 per cent.; (4) that the House of Commons be 
asked to fix by law the working hours at not more than eight hours 
in any twenty-four; and (5) that the whole of the miners be 
balloted, and their opinions ascertained on any or all of the above 
points. At the Derbyshire meeting the Edinburgh resolutions were 
adopted. Another National Conference is to be held to see 
whether the miners were prepared to carry out the programme 
thus announced. The men are urged to make “‘one gigantic effort” 
for their caube, being promised ‘that if they do, and act wisely 
afterwards, they will raise their wages in more ways than one— 
there is too much work done without pay to-day; stop a good deal 
of the robbery that is going cn ; ensure an amount of civility that 
you do not now réceive ; retluce your working hours toa reasonable 
number, and plats yourgelyts; oncb forall; i a position to make 


sométhing like fair céntratts at your work.” 
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THE IRON, OO AND GENERAL TRADES 
OF BIRMINGHA WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

A REVISED list, showing a reduction on their ‘‘S.C. Crown” iron 

—bars, sheets, plates, and strips, &c.—of 20s. per ton has been 

issued by Messrs. John Bradle and Co., Stourbridge, and a drop 

of 30s. on charcoal qualities. e reduction, however, is not likel 
to have any effect upon the other marked bar prices of Sout 

Staffordshire, since the action of Messrs, Bradley is only in common 

with that taken by other firms in May last year, when a 10s. drop 

in general marked bars occurred, and when Messrs. Bradley 
declined to make any a!teration in their lists. The firm have long 
occupied an.exceptional position in quoting their iron at from £1 
to r) per ton above the prices of the products of other list firms. 

By the reduction their ‘S.C. Crown” bars become £6 for rounds 
up to din. size and for flats up to 6in., while charcoal sheets become 
£17, and charcoal strip £15 10s. for ordinary sizes. The price of 
other Staffordshire marked bars still remains at £7, with the usaul 
extras of 12s, 6d. per ton for the Earl of Dudley’s Round Oak 
rands, 

- The action of Messrs. Bradley is taken at a time when buyers 
are so susceptible of receiving unfavourable impressions, But 
buyers must not sup’ any other reductions will follow. The 
obvious weakness in the demand for marked iron would naturally 
have a tendency to affect prices, but that influence is not suffi- 
ciently strong to induce any actual reduction. 

The anticipated stronger demand for general bar iron, which is 
usually experienced at this period of the year, has not yet 
appeared. The inquiries from the colonies, however, are numer- 
ous, and taken altogether the work in hand is sufficient to provide 
pretty fair employment at the mills. General merchant bars are 
£5 10s. to £6 per ton; ordinary bars, £5; while hurdle bars can 
be got at as low as £4 lds. to £4 17s. 6d. Iron for pressing bolts 
can be obtained occasionally at £4 12s. 6d. per ton. 

Some good bar contracts have lately been placed by London 
merchants. Among them may be mentioned one for 2000 tons 
which has been divided between North and South Staffordshire— 
two-thirds going to North Staffordshire, and the remainder to local 
firms. 

The open market quotations of the Pelsall Coal and Iron Com- 
pany are this quarter as follows:—P.C, bars, £5 5s.; P.C. hoops, 
£5 10s.; Crown bars, £6; Crown hoops, £6 5s.; Crown sheets, 
£6 10s.; charcoal sheets, £13; hinge strip, £6; gas strip, £5 5s.; 
nail strip, 24in. wide to 13 gauge, £5 5s.—all at makers’ works. 

The demand for tube strip has been somewhat adversely affected 
by the recent advance declared in prices, and also in some measure 
by a less vigorous busi at the t t the tube makers 
th lves, The tion price remains at £5. Hoops are quiet, 
and for coopers’ hoops, in which most is being done, from £5 be. to 
£5 7s. 6d. is quoted, 

The competition of steel continues to affect the position of the 
iron plate maker, The orders in hand are small, and prices are by 
no means uniform. Boiler plates range from £7 to £7 10s. for 
ordinary qualities, to £8 10s. for superior, and £9 10s. for best 
sorts, The reduction by the Low Moor Company has not yet had 
any effect upon local prices, 

The proposal for incorporation which has been received by the 
English sheet makers from the Belgian black sheet syndicate has 
had a slight effect in strengthening prices. Whether the offer of 
the syndicate will be embraced is still a very doubtful question. 
The sbipping demand for sheets continues large, and this, in 
addition to the requirements of the galvanisers, is affording full 
employment at the mills. In some cases makers are again being 
pressed for the completion of contracts. Sheets of 20 gauge 
remain = £6 5s,, 24 gauge at £6 10s., and 27 gauge at £7 7s. 6d. 
to £7 10s. 

The orders on the books of the galvanisers are sufficient to 
guarantee full running for the next few weeks, and there are indi- 
cations that orders will not be found wanting even well beyond 
Christmas. Prices fluctuate. The sustained strength of spelter 
has a tendency towards establishing a further advance, but this is 

revented by continued competition and consequent underselling. 

The basis price of sheets of 24 gauge, in bundles, f.o.b, Liverpool, 

keeps at £10 10s. to £11. 

Operations at the steel works are being conducted without inter- 
mission. The orders arriving are hardly in equal bulk with those 
being completed, but they are sufficient to guarantee steady 
work for some months to come. The output of the Staffordshire 
Steel and Ingot Iron Company is being increased by running the 
converters ten heats per turn, instead of, as formerly, eight heats, 
and wm § enlarging the size of the Batho-basic furnace recently 
erected, ‘This new form of furnace is expected to prove fully equal 
to the high anticipations which are now entertained of its 
efficiency. 

There is a brisk demand for steel plate and other shearings, 
which are being bought up by ironmasters for re-piling, re-heating, 
and rolling down in the inilis into light sections, such as hoops, 
strips, &c,, as well as for using up in the steel converters and for 
other purposes. 

A very meagre supply of iron scrap upon the market has 
resulted in the price of sheet shearings being firm at 44s. 6d. 
a ton delivered into this district from South Wales. Some 

uyers endeavour to secure an abatement of 2s. per ton, but 
buyers refuse to entertain any such overtures, alleging that they 
would find it more profitable to consume the scrap themselves, 

Pig iron is being sent away with more regularity from the 
local furnaces. Production is increasing, and last month the deli- 
veries of some makers were larger than at any other similar 
perms this year. Prices are well maintained. Sales of imported 
Frag ng brands are not numerous, and prices have a tendency 

ease, 

Market this, Thursday, afternoon, in Birmingham, discussed a 
good deal the upward movement now observable in metals. The 
circumstance that tin, copper, and spelter are now at a higher 
= than at any time this year cannot but be regarded as satis- 
actory, and ironmasters would be exceedingly gratified if iron were 
to take any similar course. An advance in one month of £14 10s. 
per ton in the price of tin carries with it the conviction that the 
present available supply is within the demand, and if the upward 
movement continues we shall certainly see some advances in hard- 
ware prices other than those which have yet occurred. 

On Wednesday the Bradley Fields Ironworks, Bilston, the pro- 
perty of Messrs, 8. Groucott and Sons, were offered for sale by 
auction at Wolverhampton. The works were erected some thirty- 
seven years , and it is estimated that £40,000 has been spent 
upon them. ey occupy an area of two acres, and have a mineral 
area of three acres, For about four years past they have been 
standing idle. The plant consists of 4 mills, 23 puddling furnaces, 
6 heating furnaces, 3 condensing beam engines, it vem boilers, &c. 
The bidding only reached £3000, at which figure the property was 
withdrawn. 

Local bridge and girder makers find much less work than before 
the introduction of the rolled girders from Belgium, Germany, 
and France, Whereas formerly web-rivetted girders were in 
almost universal demand for all class of erections in which con- 
structive ironwork was at all needed, the rolled girders now built 
by continental makers, and freely imported into this country, have 
shut out the rivetted article from almost all departments except 
that of bridgework proper. No wonder that local engineers 
should protest that they ‘hate the eight of the Belgian article,” 

—— the Indian orders now upon the market is one for iron 
roofing for sheds and galvanised ironwork for the Indian State 

ways, and another for locomotive and engineering stores for 
the South Indian Railway Company. 

Colliery stéam pumps show a little more activity in demand with 
the approach to thé wet season. Engineers giving attention to 
this dae of work are in receipt of rather better orders, though 














the general quiet conditions of the mining and iron trades of the 
kingdom do not hold out much encouragement. 

The ironworkers in the Walsall district, being impressed by the 
recent agitation for a continuance of the payment of extras with 
the necessity of an efficient system of organisation, have resolved 
to form a local branch of the National Association. 

The South Staffordshire and East Worcestershire chainmakers 
have again resolved to come out on strike, owing, they say, to the 
persistent reductions which are being made by a section of the 
employers, Unless some means are a’ Ber to put an end to these 
harassing disputes, the trade of the district, which has already 
suffered severely, will become permanently crippled. 

The Bromsgrove nailmakers are in a most deplorable condition, 
and existence is only maintained by voluntary aid. They are hold- 
ing out in the hope that within a week or two the masters will be 
compelled, if they are to keep their trade, to concede the 1879 list. 

Messrs. Chamberlain and Hookham have put down an electric 
light installation on the premises of the Linde British Refrigeration 
and Ice Company, Birmingham. The electric current is generated 
by two ‘‘ Hookham dynamos,” the one a ar capable of supply- 
ing 12°55 volt 16 c.p. lamps; the other a 2 unit, capable of supply- 
ing 20°55 volt 16c.p. lamps. At present only twenty-five lamps 
are wired, and these are fixed as pendants from two arches. The 
motive power is taken by a countershaft from the large engine 
used by the Linde Company in the manufacture of their ice, so 
that the only cost incurred is that of the extra coal burnt, and the 
interest and sinking fund on the first cost of the installation. 
These items together amount to an annual charge of less than one- 
fourth of that which would be incurred on gas lighting at 2s. 2d. 
per 1000 cubic feet. The light has been tried, and found to be 
satisfactory. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—An extremely dull tone characterises the iron 
market here. Except excessively low, and what may be termed 
‘sporting ” offers, which are put forward, more with the view of 
testing how low the continued downward tendency in Glasgow and 
Middlesbrough warrants is likely to induce sellers to go, than with 
the expectation that the offers are likely to find acceptance, there 
is just at present very little business either in common pig iron or 
hematites being put upon the market. The fair weight of buying 
which was going on a week or so back has to a considerable extent 
covered the present requir ts of 's, and where they 
are not actually in want, the present weak, unsettled state of the 
market is an inducement to hold back, the indications being that 
they have nothing to lose by waiting, but possibly something to 
gain. Some of the hematite makers seem determined not to fol- 
low the prices now current in the market, but business of any 
weight is only eae at excessively low figures. A generally 
steady tone is being maintained in finished iron, especially in hoops 
and sheets, makers of which are still kept busy with shipping 
orders, but forges generally are in the position of having no weight 
of work ahead. 

The Manchester iron market on Tuesday was fairly well attended, 
but there was only a very slow business doing, with prices, if any- 
thing, weaker, so far as pig iron was concerned. Lancashire 
makers, for the very small Lager | they have at present to offer 
outside their regular contracts, still quote 38s. 6d. to 39s. 6d., less 
24, for forge and foundry qualities delivered equal to Manchester, 
but at these figures they can do no business in the open market. 
For Lincolnshire iron 36s. 6d. to 37s., less 25, for forge and foundry 
qualities delivered equal to Manchester, remain the average figures, 
but although fair sales were made recently at about these prices 
they do not now seem to offer any inducement to buyers. Derby- 
shire foundry is still quoted at about 40s., less 24, delivered here, 
with, however, little or nothing doing. Outside brands are easier ; 
during the week best named foundry brands of Middlesbrough have 
been sold at about 41s. 6d. net cash delivered equal to Manchester, 
but sellers would now readily take 41s. or even less to secure 
orders, and Scotch iron is offered freely at under makers’ quoted 
list rates. No. 3 foundry hematite of good quality is nominally 
quoted at about 52s., less 24, delivered in the Manchester district, 
but to effect sales of any weight Is. to 2s. per ton under this figure 
is being taken. 

The extraordinary ‘‘bearing” in Scotch steel plates that I 
reported last week seems to have been a temporary speculative 
operation, and is regarded here as a somewhat smart expedient on 
the part of the operators to gain notoriety with a view to future 
business. The effect, however, has been to somewhat weaken 
prices, and £6 17s. 6d. is now the average maker’s quotation for 
steel plates delivered in the Manchester district. 

In the finished iron trade only a moderate demand is reported 
for bars at about £4 17s. 6d. for good ordinary qualities delivered 
equal to Manchester, but hoops and sheets continue in brisk 
demand, and are firm at £5 5s. for hoops, and about £6 10s. for 
sheets delivered in the Manchester district. 

In the metal market there is a very strong tone as the result of 
the recent upward movement in the raw material, and during the 
week prices for manufactured goods have been advanced jd. per 
lb.; the quotations for delivery in the Manchester district being 
now as under :—Solid-drawn brass tubes, 5}d.; condenser brass 
tubes, 6$d.; solid-drawn copper tubes, 7d.; brazed copper tubes, 
6}d.; brass wire, 54d.; copper wire, 7}d.; brass sheets, Ba. to 53d. ; 
and sheet brass, 6}d. a Ib, At these prices there is a fair 
demand, buyers evidently believing that the lowest point has been 
touched. 

The Parkgate Iron Company, of Rotherham, which is making a 
departure into steel, has commenced offering in this market its 
make of steel plates, and is prepared to quote for all qualities of 
angle tees and bars as in steel; it is, however, still carrying on its 
iron manufacture. 

Ihear that Mr. Ewing Matheson, of London, is leaving Messrs. 
Handyside and Co., to join the Farnley Iron Co., which has offered 
him an appointment as manager, and Mr. Matheson’s place in 
London is to be taken by Mr. J. T. Chancellor, who now represents 
Messrs. Handyside and other firms in Manchester. 

The condition of the engineering branches of industry remains 
much the same as I have reported from week to week for some time 
past. Generally, engineers and machinists are kept fairly em- 
ployed, and on some special classes of work are busy. The bulk of 
the work that is to be got, has, however, to be taken at extremely 
low prices, and as the general position of engineers and machinists 
is that they are eager to secure new work, it is in many cases not 
so much a question of price as of securing orders, and there is no 





present eet of improvement on this unsatisfactory condition of’ 


trade. e report of the Steam Engine Makers’ Society for the 
ag month shows a slight decrease in the number of unemployed, 

ut nothing to point to any improvement. The reports from the 
various districts are still only moderate as to the condition of trade. 
The locomotive branches are reported to be fairly employed, with 
one large firm in this district starting men fairly extensively. 
Boilermakers, machine toolmakers, and machinists, are also re- 
nooo to be fairly off for work. The unsettled state of the Bolton 

istrict for the last five months, and now a strike at Blackburn, 
where the men have gone out on some trivial matter of dispute, 
renders it difficult to form an accurate estimate of the condition 
of the stationary engine building trade, but generally there seems 
to be a fair amount of work stirring. 

Mr. Joseph Dickinson, H.M. Chief Inspector of Mines, ex-Presi- 
dent of the Manchester Geological Society, delivered an interesting 
address on Tuesday, in which he dealt especially with the progress 
which has been made in geology and mining during the last fifty 
years. Mr. Dickinson drew a striking contrast between the condi- 
tions under which mining operations were carried on at the com- 
mencement and even tolerably late on in the present century, and 
those which prevailet! now. Fifty years ago the ventilation of the 
mines was so deficient that in the return-air ways ‘caps ” 2in. to 





3in. in length were not unfrequently to be seen above the candles 
carried by the men, and explosions were frequently only prevented 
by the fact that there was not sufficient air in the gas to make it 
explosive, Those momentous times have now nearly passed away, 
but the transition from the inactive ventilation with scarcely suffi- 
cient air in the gas to cause a general explosion, to the active venti- 
lation, which made explosions when they did occur much more violent, 
had not been effected without many thrilling incidents. In the 
lighting of the mines great changes had also been effected. For- 
merly it was only the fireman in making examinations who used 
the Davy safety lamp, the men generally working with candles, and 
it was even common to ‘‘try” for gas with open lights. The first 
safety lamp—the Claney—was a cumbrous arrangement, and had 
to be supplied with air forced through water from a bellows. From 
that period down to the present unceasing efforts had been made 
to construct what might be termed a real safety lamp. The earlier 
lamps, such as the Davy, Claney, and Stephenson, had been 
emphatically condemned in the recent report of the Royal 
Commission as unsafe in currents of ventilation much below 
those now encountered in well-ventilated mines. Safety lamps 
of improved construction, such as the Muesler and the Pro- 
tector, had been in use for some years t, and, more 
recently, the Marsant. These and similar lamps were sup- 

lanting the Davy, Stephenson, and Claney, except that the 
Ses was still preferred by many persons for testing. The test of 
withstanding the current of air ordinarily met with in the mine, 
even if it were explosive, required by the Coal Mines Regulation, 
1887, would necessitate great changes in lam The Stephenson 
would perhaps be difficult to modify. The Claney would have to 
be bonnetted, and apparently a double gauze added for some cur- 
rents. The Davy would require in such currents either the tin can, 
the encircling pt Bis cylinder up to and a little above the cap or 
smoke gauze, and in some currents, it might be, a double bottom 
gauze in addition. The electric light was now used at a few 
collieries for lighting near the shafts, and portable electric safety 
a were slowly coming into use, and for drawing props or other 
work requiring a good light, such lamps seemed very valuable. 

The annual meeting of the South Lancashire and Cheshire Coal- 
owners’ Association was held in Manchester on Tuesday, and Mr. 
John Knowles, who was President in 1866 and in 1872, when the 
last Mines Regulation Act was passed, was elected President for 
the ensuing year, which, he remarked, was rather a singular co-in- 
cidence, seeing that he would again be President when the Coal 
Mines Regulation Act, 1887, came into operation. 

There is rather a quieting down in the coal trade. House fire 
qualities are moving off less freely, and other sorts for iron making, 
steam, and engine purposes continue in very slow demand, with 
supplies plentiful. ere has been some attempt here and there 
to advance house-fire coal, but generally prices remain much the 
same as last week, and at the pit mouth average 9s. for best coals, 
7s. to 7s. 6d. seconds, 5s. 6d. to 6s. common house coal, 5s. to 
5s. 6d. steam and forge coal, 4s. 6d. to 5s. burgy, 3s. 6d. to 4s. 
best slack, and 2s. 6d. to 3s. common sorts. 

Shipping is extremely quiet, and 6s. 6d. to 6s. 9d. is about the 
full average price obtainable for ordinary qualities of steam coal 
delivered at the high-level, Liverpool, or the Garston Docks. 

Barrow.—No change of moment can be noted in the hematite 
pig iron trade, but the market shows a rather better tone, makers 
are much firmer in their transactions, and dealers in hematite 
warrants are asking more money for both Bessemer and ordinary 
hematite samples of iron. The work in the hands of makers is 
considerable, but it is probable that the make will soon be 
reduced. Messrs. Kirk Brothers and Co., at Workington, 
are about to blow out one of their furnaces at New Yard, 
owing to the fact that they already have a large stock of 
their special brand of pig iron. The business doing in Bessemer is 
not large considering the large consumption, but buyers are well 
bought forward. Stocks have slightly increased of late, but 
they are principally in the hands of warrant holders. There 
is a slight improvement in the prices at which warrants have 
changed hands, and sales are noted at about 41s. 6d. per ton. 
On the other hand, makers are quoting from 42s. to 44s. 6d., 
according to brand and time of delivery, and business has been 
done between these figures. The steel trade shows a continuance 
of life and activity. Rails are in gcod demand from all parts, and 
makers are so busily employed that they cannot entertain some 
important contracts offering. It is reported that the order for 
40,000 tons of steel rails for Victoria has been placed in West 
Cumberland, but the rumour requires confirmation. So large a 
bulk of steel would represent six weeks’ work for all the mills in 
the district. Rails of heavy sections are quoted at from £4 Zs. 6d. 
to £4 5s. per ton net f.o.b. Blooms are in limited inquiry, the 
best quotations being £4 per ton net. Billets and slabs are 
in good demand, and orders are still largely held, prices 
being firm at £4 2s. 6d. per ton. Wire rods are quiet. There is 
nothing doing at the tin spiegeleisen, as users are largely 
bought forward. Shipbuilders have no new orders to report. 
Engineers are a little better employed in the marine department, 
but they could undertake four times as much work, and not 
be over busy. Finished iron is in better request. Bars are quoted 
at from £5 to £7 per ton, less 24 per cent. at a month. Iron ore 
is steady, and prices are firm at 9s. to 12s. 6d. per ton at mines, 
Coal and coke steady. Large shipments of iron and steel have 
lately been made to foreign ports. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

I HAVE private information which leads me to the belief that the 
Dore and Chinley Railway will not be abandoned after all. The 
conditions attached to the raising of the capital, and the time 
allowed for obtaining it, were unusually onerous; but the scheme 
is still alive, and the next heard of it will probably be under the 
wing of the Midland Company. Its idea is to seek for power to 
issue 4 | et cent. debenture stock, and to get sanction to pay 
interest during the construction of the works. This step will no 
doubt be taken during the present November, in which case the 
Dore and Chinley directors will probably promote an Abandonment 
Bill to clear the way for the Midland. 

The Parkgate Ironworks, which have a record extending over 
half a century, have commenced the manufacture of steel bars and 
plates. Captain Stoddart, the managing director, informed the 
workmen some time ago that in consequence of the anticipated 
increased demand for steel productions in lieu of iron, they must 
be prepared for the new order of things. Since then orders for 
steel bars and plates have been taken. Billets and blooms for the 
manufacture have been obtained elsewhere, the plant for the pro- 
duction of the raw material not having yet been laid down. The 
directors are stated to contemplate the erection of steel-making 
works on the Siemens’ process, with the latest improvements. 

Mr. Stuart Wortley, M.P.—Hallam Division of Sheffield—has 
received a letter from the Secretary of State for War on the sub- 
ject of the quality of the tools supplied to the army during the 
Crimean War. Mr. Stanhope has caused inquiries to be made into 
this matter, and he finds that during the early part of the Crimean 
War the quality of the tools was undoubtedly highly unsatisfac- 
tory. In order to remedy this, contracts were entered into with 
Mr. W. A. Lyndon, and Messrs. Spear and Jackson, Sheffield, were 
largely rer rig During the second winter few complaints were 
raised, and the War Secretary therefore thinks there is every re1- 
son to believe that the tools they supplied were satisfactory. 

The London ivory sales, just concluded, have been of special 
interest to Sheffield manufacturers, who largely use this material in 
the staple trades. The supply was thirty-one tons below the average 
supply to the corresponding series for the preceding twenty-four 
years. The West Coast of Africa largely predominated in the 
supply. It was mainly composed of Niger, much of it said to be 
more or less defective, but there was only a very little ‘really 
common,” and a nioderaté proportion “really good,” chiefly of the 
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Angola character. Soft Indian and Eastern Africa tusks advanced 
£3 to £6 for fine, and £2 and £3 for defective; billiard ball 
measured pieces, and cut points for ball and bagatelle purposes 
advanced £2 to £4; soft Egyptian, £2 to £3; harder rather 
in buyers’ favour; Cape slightly advanced; West Coast 
African tusks sold a trifle higher, some better quality lots 
making an advance of £2 to £4; choice bangle tusks advanced £1 
to £3. Mr. S. J. Pitt, in his report of the sales, puints out that 
the absence of supplies of what hitherto was known as Cape ivory, 
is readily accounted for, first, by prohibition to hunt the elephant 
in particular districts, with the object of cherishing what remains ; 
second, by civilisation having had the effect of driving the animal 
further into the interior; and, third, because some of the class of 
tusks which formerly found their way to the ry through the 
several passes, now get diverted by easier river, lake, and land 
transit to nearer ports on the Eastern African Coast, such as Quilli- 
mane, &c. Mr. Pitt adds that much of the Egyptian ivory is not 
the huntsman’s recent spoil, but is the hoarding of potentates for 
some time past. This ivory finds its use almost solely in England, 
and chiefly for cutlery and pianoforte key p Its absence 
is therefore keenly felt in the London market and by the Sheffield 
trade, though compensated for in some measure by the increase of 
West Coast African. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market held at Middlesbrough on Tuesday 
last presented no new noteworthy feature. Although further 
reductions in price were d, buyers d as reluctant as 
ever to operate. For prompt delivery merchants were willing to 
accept 31s. 6d. per ton for No. 3 g.m.b. Makers in some cases 
reduced their quotations to 32s., whilst in others, where orders are 
now much ed, as low a price as 31s. 9d. would have been taken. 
These figures represent a fall of 6d. per ton within a week, and 
about 3s. since the beginning of September. Even for aa 
delivery few sales are made, and no one thinks of buying ahead in 
the present state of the market. Forge iron was on Tuesday 
quoted at 39s. 6d. per ton, as against 30s. 9d. a week previously. 
Consumers are in the meantime ordering forward only such small 
quantities as are sufficient to cover their immediate wants. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 44s. per ton ; ‘‘ Ack Yorkshire,” Cleve- 
land, No, 3, 33s. 6d. ; “‘ Ac’ Basic,” 35s.; refined iron, 48s. to 
63s., net cash at furnaces. 

Not much has been recently done in warrants. Buyers offer 
30s. 9d., but no sales have been made at less than 30s. 108d. 

The stock of pig iron in Messrs, Connal and Co.’s Middlesbrough 
store is still receding. The quantity held on Monday last was 
327,223 tons, being a decrease of 657 tons during the week. 

An improvement in the finished iron trade is reported from 
Scotland and Staffordshire, but in Cleveland the demand is no 
better, and prices remain unaltered. Ship plates are offered at 
£4 7s. 6d. per ton on trucks at makers’ works, common bars at 
#4 10s., and angles at £4 5s. 

Shipments of pig iron from the Tees amounted last month to 
75,891 tons, which is 3379 tons more than in September ; but 8431 
tons less than in October last year. The chief items were as 
follows, viz.:—To Scotland, 32,569 tons; to Wales, 5150 tons; to 
Germany, 10,810 tons ; to the United States, 3500 tons; to Bel- 
gium, 3497 tons ; to Holland, 3285 tons; to Norway and Sweden, 
2572 tons; to Australia, 2235 tons. The total quantity of finished 
iron shipped was 16,152 tons, and of steel 24,899 tons. India 
proved the best customer for both iron and steel, 4605 tons of the 
a and 14,958 tons of the latter material having been sent 
there. 

An explosion occurred on the evening of the 24th ult. in the 
Brockwell seam of the Ann pit, belonging to the Walker Coal 
Company, Walker-on-Tyne, whereby several lives were lost, besides 
serious injury to some of the survivors. It appeared that none of 
the sufferers were working in the seam referred to, and therefore 
the origin of the explosion is quite a mystery. A few weeks since 
a somewhat similar accident occurred in the Beaumont seam, which 
is situated thirty yards above the Brockwell in the same pit. On 
that occasion two lives were lost. 

In course of the coroner’s inquest held on the bodies of the men 
who were killed by the explosion of a blast furnace at Seaton, near 
West Hartlepool, Mr. Tomli , the ager, gave some curious 
evidence. is theory was that a quantity of carbon had accumu- 
lated in a pocket or hole in the lining of the furnace ; that this 
carbon being in a highly-heated condition, happened to fall, at the 
same time crumbling into a finely-divided condition. Meeting with 
air, also heated, it combined with it and burst with sufficient 
rapidity to produce an explosive force. The jury having considered 
their verdict, said they were not satisfied that sufficient time had 
been allowed to the furnace to cool after being blown out, and 
before the men were set to work to dismantle it. They required 
more evidence on the point, and so the inquiry was adjourned until 
the 8th inst. 

A curious right-of-way case has just been heard before the 
Middlesbrough county police-court, in which two large iron com- 
panies were concerned. The plaintiffs were the ane Iron 
Company, and the defendants six men in the employment of 
Messrs. Bolckow, Vaughan, and Co. The South Bank works of 
the latter company are situated between the railway and the river, 
and are cut off from any district where there are dwelling houses. 
Hitherto there have been neither bridges nor tunnels whereby the 
men could conveniently cross the line and get to and from their 
work ; rege | they were in the habit of trespassing at any 
point which svi them, until at last they were < ae by the 
railway company. To obviate the difficulty negotiations were 
entered into by Messrs. Bolckow, Vaughan, and Co. with the 
plaintiff company for permission to cross their land, to obtain 
access to a foot bridge they to erect. The bridge was 
actually built, but was scarcely in use when a hitch arose, and a 
fence was placed across the Clay-lane end until it should be 
adjusted. It was this fence that the defendants tookithe liberty to 
knock down. Their plea was that there was a right-of-way esta- 
blished by long usage. The Bench thought otherwise, and inflicted 
a small fine with costs. At the same time they expressed a hope 
that the important firms interested would endeavour to arrange 
their mutual relations, so that their workmen would not be impeded 
from getting safely to and from their work. Neither the fines nor 
the costs were pressed for by the plaintiffs. 














NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

Tue depression that has of late characterised the pig iron market 
continued this week, the warrant market having been exceedingly 
heavy. Now and again prices appeared to be turning upward, but 
the movement has nm invariably followed by a reaction, which 
brought the rates back to the lowest level. The week’s ship- 
ments, although not large, were fair in amount, being 6645 tons, 
against 6364 in the corresponding week of 1886. e total in 
cluded 1000 tons to the United States, 770 tons to Canada, 110 tons 
to India, 1330 to Italy, 175 to Spain, and smaller quantities else- 
where, the quantity sent coastwise being 1536 tons. The total 
shipments for the year to date are 332,382 against 333,973 tons in 
the same period of last year. Makers report a few orders this 
week from America, but the inquiry at the moment is slow, and 
the quantity going into store is on the increase. 

An additional furnace has been put in blast by the Shotts Iron 
Company, and there are now eighty-four in operation. 

The current values of makers’ pigs are 3d. to 6d. lower than they 
were a week ago, as follows :—Gartsherrie, f.o.b. at Glasgow, per ton 
No. 1, 46s.; No. 3, 42s. 6d.; Coltness, 50s. 6d. and oe; Teagan, 
47s. and 44s.; Summerlee, 40s. 6d. and 42s.; Calder, 47s, an 





40s.; Carnbroe, 42s. 6d. and 38s. 6d.; Clyde, 45s, and 40s.; Monk- 
land, 41s. 6d. and 38s, 6d.; Govan, at Broomielaw, 41s. 6d. and 
38s.; Shotts, at Leith, 47s. and 44s, 6d.; Carron, at Grangemouth, 
49s. and 43s.,; Glengarnock, at Ardrossan, 46s. 6d. and 40s..; 
Eglinton, 41s. 6d. and 38s.; and Dalmelli n, 42s, and 38s, 6d. 

The week's arrivals of Cleveland pigs at Grangemouth were 6110 
tons against 5200 in the same week of last year. 

Rather more business is reported in the malleable iron branch, 
merchant bars being in better request, both for town consumption 
and for the country trade. The k of the petition i 


NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE development of the iron and coal trades continues quietly 
and steadil the whole the demand has remained pretty 
nearly the same as for a few weeks past ; for sdme articles, ag a 
littie brisker, there a little duller, but casting a glance at some of 
the other foreign markets, the works here should be contented, 
If, however, the American market should continue its downward 








is, 
however, threatening to effect a further reduction of prices, several 
lots being reported as being done at about 1s, 3d. per ton below the 
current quotation, which is £4 15s. per ton, less 5 per cent. dis- 
count. The inquiry for unbranded iron for India is dull at this 
moment, as is also that for scrap iron and old rails, the price of 
these being 47s. and 57s. respectively. 

The market for Spanish ore is scarcely so firm as it has been for 
several weeks. Merchants were holding for 14s. 6d. per ton, 
delivered in the Clyde, but they now ask 14s. to 14s. 14d. Hema- 
tite pigs are easier in price, in sympathy with the position of the 
warrant market. 

Steel makers have received a series of fair shipbuilding orders, 
but the capacity of the works is by no means overtaken. Competi- 
tion in this branch is very keen, and merchants do not hesitate to 
cut below makers’ prices and place their orders in England, where 
it is possible to obtain the least advantage. 

During October twelve vessels were launched from the Clyde 
shipyards, with a total tonnage of 16,385, against 6692 tons in 
October, 1886, and 18,390 in the same month of 1885. The output 
of the Clyde yards for the ten months is 136 vessels with an 
aggregate of 165,906 tons, as compared with 128 of 145,582 tons in 
the corresponding period of last year. The vessels turned out in 
the past month were all steamers, with only one exception, a es 
ship, named the Volga, of 1650 tons, built by Messrs. Russell an 
Co., of Port Glasgow, for Mr. James Nourse, of London. Most of 
the vessels were of steel, and they embraced one of 2750, another of 
3000, and one of 3500 tous. The fresh tonnage placed during the 
month is about 27,000 tons, or nearly double the average output 
per month during the present year. It is expected that as much 
more will be fixed in the course of November. 

The iron and steel manufactured goods shipped from Glasgow in 
the past week included £31,800 general iron manufactures, £13,300 
steel manufactures, £3033 worth of sewing machines, and other 
machinery to the value of £5450. 

There is unfortunately a rather serious falling off at present in 
the shipping department of the Scotch coal trade. The past week’s 
shipments were 72,014 tons against 86,000 last week, and 87,127 in 
the same week of 1886. The shrinkage is ascribed to a lack of 
tonnage, and to the great activity that at present prevails in the 
shipping trade of the Tyne district. Steam coals are firmer in 
price, but other qualities are without change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE plentiful rain of late has saved Dowiais from another sto 
pa The calculation was that about a week's supply was the sole 
stock. Now all is right again. It is likely that the winter months 
will be utilised in extending the reservoirs, as the watershed is a 
poor one. Rhymney Works fared well during the drought by its 
natural resources and steady working at the pumps, and were 
enabled to use the water over again until thoroughly exhausted. 
The water difficulty is a problem for most of the works, and will 
have to be looked closely into, as in washing coal for the coke ovens 
and for the use of the steel works a much greater quantity is now 


uired. 
The steel works are going on steadily. Ebbw Vale was the only 
Welsh works represented at the Manchester Exhibition, but it was 
a host in itself. I had personal opportunities for examining the 
exhibits, and from samples of the coke to the finest production of 
steel saw nothing but to commend. 

Cyfarthfa again was the only representative I have heard of at 
the Newcastle Exhibition, which was closed this week. I only 
express a general wish in hoping that both exhibits will have a 
permanent place at Cardiff. 

There is little or nothing new in respect of rails, blooms, and 
bars. Colonial and home Sanats keep the mills tolerably busy. 
Prices remain unaltered. It is anticipated that the low price 


ruling for ordinary sections, £4 5s. to £4 7s., will lead to business, 
and - t this winter there will be no complaint for the lack of 
wor 


The condition of things in tin-plate are not so good, and a new 
“combination” has been brought about which is perplexing. 
Block tin has advanced beyond the figure which would harmonise 
with tin-plate quotations, and makers find themselves in a dilemma. 
There is ample poy! for tin-plate at 3d. to 6d. advance beyond 
late quotations, but the advance in block tin is greater in propor- 
tion, and it will not pay many makers to continue working at the 
prices. Those works which hold stocks of tin, and orders at fair 
prices, will continue, but notices are being issued in several quar- 
ters both in Glamorgan and in Monmouthshire notifying a stoppage. 
Notice was issued at Melingriffith this week notifying a temporary 
stoppage from November 5th. The notice ran as follows:—‘‘Owi 
to the high price paid for block tin and the low value obtainable 
for tin-plates, these works will be closed on completion of existing 
orders, viz., on November 5th, 1887. Work will be resumed when- 
ever prices will allow of the manufacture being carried on without 
loss.” In this and similar cases the intention, I hear, is not 
only to maintain the works in good condition, but to carry out 
extensive alterations, so as to start with a good prospect of being 
able to hold their own in this competitive age. 

At the Swansea Exchange on Tuesday there was a good attend- 
ance. The prevailing features were—plenty of business offered, 
great difficulty in placing, and refusal of all but ‘i diate busi- 


y, its effects would soon be felt bere. In the meantime, 
both in the Rhenish-Westphalian and Silesian districts, a good 

e in crude iron is being done, and in the latter another furnace 
has been put into blast, which makes twenty-seven now in full work. 
Nowhere is pig iron going into stock, and the output has been 
increased, which indicates that large sales must have been effected 
last quarter. In the month of September 337,638 t., against 263,702 
last September, were produced ; 168,705 t. of forge pis and spiegel, 
34 531 Bessemer, 90,408 basic, and 43,994 foundry pig; from 
January lst to September 30th 2,849,491 t., against 35 2,119 last 
year. Spiegel iron continues in o request for abroad, the prices 
ranging from M. 50 to 57°60 for 10 to 16 p.c. Mn. respectively. It 
has already begun to be a question of new contracts for forge pig 
for 1888, which shows confidence in the future stability of the 
trade. The nt price for best sorts is M. 46 to 7 p.t. In 
foundry pig there is no change, the prices remaini - 49 to 56 
according to the Nos, For Bessemer there is, if anything, a rather 
quieter demand, and it is to be bought 6d. p.t. cheaper than last 
noted. In basic there is nothing new to report, and Luxemburg 
= costs M. 43 to 44 p.t. on trucks at works. 

res are not in quite such Lense request, and are about - p.t. 
cheaper, now ranging from M. 8°80 to 12°50, according to the sort 
and quality. 

The rol.ing mills and forges are, as a rule, quite well employed, 
and the demand for all sorts and sections of rolled iron continues 
satisfactory. Orders for January and February next are already 
booked. Prices remain firm at M. 115 and above, as ground price, 
and there is every pe se of the convention raising this very 
shortly. The several groups of works have at last settled their 
mutual relations within the lines of their convention to their caiis- 
faction, and each has secured a certain area of action for itself, 
whilst a common base price for all has been agreed upon. The 
weak point is that the Saar and Moselle group has not yet joined. 
These are large and wealthy works, and are well able to take care 
of themselves. Of boiler and tank plates there is only to say that 
prices remain firm at M. 150 to 152 p.t. For sheets of all kinds 
the demand has all along been very brisk, and the price in the Sieger- 
land is now M. 137 to 142, and acouple of marks less in Westphalia. 
The Rhenish- Westphalia and Siegerland mills signed a new conven- 
tion last week, and if the Dillingen Works, Moselle, join, a further 
advance in prices will ensue. e wire-rod branch appears to be 
the most remunerative one in the list, for not only has one work in 
Westphalia just —_ a divided for last year of 10 p.c., but has at 
this moment 12,500 tons on the order-book at paying prices. The 
price of steel rods has gone up M, 1 p.t., and the tendency is 
upwards still. More orders have been given out for steel rails, 
which makes for October 94,000 t., and more are awaited. The 
lowest price at Breslau was M. 122 p.t., which is M. 6 higher than 
the tenders in July. At Bromberg, for 11,000 t. the lowest prices 
were M. 112°60 and 116. Only one offer, from Bolckow, Vaughan, 
and Co., was made from abroad at M. 1234 free at Swinemiinde, 
and 124 free at Neufahrwasser and Pillau. Since Cockerill and 
Co. have ceased with their lower tenders the native works should 
be reaping a harvest. The stee] works in general are moderately 
well rp on blooms and billets, besides rails, wheels, axles, 
&c. Last July the ‘‘ Aachener Hiittenverein” bad completed the 
first half-million tons of basic steel ingots, the largest quantity yet 
made by any one works in the country of this metal. 

On the whole, the machine and boiler shops and constructive 
iron factories are satistied with their present orders and prospects, 
if the prices are not particularly remunerative. 

The coal and coke trade is rather more animated, and would be 
much better were it not that the Rhine is still, as it has been for 
months past, so low that shipments were unable to be made in 
full quantities, and more trucks were forthcoming. The price of 
industrial coal and coke has not appreciably risen, whilst some 
sorts of house coal have gone up M. 3 to5 p.t. Desperate efforts 
are being made in the Westphalian coal basin to put the coal trade 
on a more remunerative footing, either by purchasing groups of 
collieries and subsequent consolidation, or by establishing one 
common sales bureau, or perhaps through both these means com- 
bined. It seems odd that such a — id industry should require 
bolstering up in this fashion, but the reason would not be far to 
seek—laid out on too great a scale for the country, without the 
means of shipment we 

In France the iron trade is unstable. The extraordinary policy 
of the Paris houses seems as if it would never come to an end, and 
that dealers are not inclined to earn money when they can is 
certainly a 2 rare oye but such is the fact ; for while 
the rolling mills in the Nord hold fast to their price of 125f., 
dealers are doing all they can to depress prices at Paris, all the 
time there being, for the season, actually a good demand. Rolled 
joists are being sold at 115f. p.t. Merchant bars are quoted 125f., 

ut for good orders 25 to 50 p.c. rebate is not uncommonly 
accorded. There is a better demand for bar iron, and in the Haute- 
Marne district orders are flowing in more briskly. A wire-rod 
syndicate is in project. The strike at some works in the Ardennes 
continues, The price of steel rails may be wry of by the works 
** Aciéries de France” having tendered the lowest in a recent com- 
petition in Belgium and Holland, a fact which is not considered by 
the industrial press altogether a favourable symptom for the steel 
trade. Of the coal trade there is nothing particular to note. 

The universal comments of the press and public on the last 
tendering for 8000 t. of steel rails, one lot of 4 t. having been 
carried off by the French house, ‘‘ Aciéries de France,” at 114f. 90c., 





ness,” and that only at prices that would cover increased cost of 
block tin. Quotations, immediate make, were:—Ccke, 13s. to 
13s. 3d.; Bessemer, to 13s. 9d.; Siemens, to 14s, 3d.; terne in 
better demand—?27s.; charcoal, up to 19s.; wasters, nothing under 
6d. less than primes. Other quotations at the Exchange were:— 
House pig, 47s. 6d.; steel rails, £47s. 6d.; merchant bars, £4 7s, 6d. 
to £41 Block tin quoted—London—at £120 10s. These are 
the highest quotations during the last twenty years. 

There is a likelihood now of steadying influences being prevalent 
in the coal trade. One ape source of uncertain trade, uneasiness 
amongst the men, is fairly removed, and from their point of view 
the scale appears to be accepted. Another week will show the 
course adopted by the employers. One or two meetings have been 
held, and the scale discussed, but adjourned. The three scales in 
operation in the district have determined the same course, namely, 
a retention of existing w: until the next arbitration. 

During the past week there have been good exports of coal to 
foreign destinations from the ee ports, and there is little 
complaint in respect of quantity. Prices remain very much the 
same, 

The quotations at the Cardiff Exchange this week were from 
7s. 6d. to 8s.; best, from 8s, 3d. to 8s. 6d. Small steam was to be 
had at all prices, best commanding as much as 4s., but the ordina 
rate was 3s, 6d. House coal is stiffening perceptibly, and 8s. 6d. 
can be had freely, though some trade is still doing at 8s. 3d. Coke 
was quoted on ‘Change at the old price; furnace samples, 16s.; 
foundry, 14s. 

As was anticipated, the rush of pitwood into the market has 
lowered prices fully 3d., and latest quotations for best are down to 
lds. 3d. at Cardiff. 

Cardiff suffered more than any Welsh port by this week’s storm, 
seven or eight vessels having been more or less ed in the 

During the storm many slipped their anchors and came 
into collision. As in most cases vessels are only insured against 
total loss, this will fall heavily on the shipowners. 





gainst Cockerill and Co, and four other firms, at 118f. for the 
other lot of 4000 t., are the order of the day in Belgium, as it toox 
everyone by surprise, France having been hitherto out of the pale 
of competition altogether. The works are anxiously awaiting the 
decision of the State, whether the lot will really be awarded to the 
French house. The Belgian rail syndicate will cease to exist at the 
close of the year, because one works refuses to adhere to it. The 
2700 t. of steel slee were given to four works at the price of the 
lowest tender of 155f. p.t. Six hundred wagons have been awarded, 
to one firm 300 covered ones at ‘ -, and 100 open ones at 1523f. ; 
and to another firm 200 covered ones at 2110f. The low prices 
sufficiently indicate how much work was needed in the y © ‘ 
Girders are still in full demand. The yearly output of them is 
set down at 160,000 tons. Angles and plates find ready sale at 
current prices. Foundry pig is firm at 46f., and forge at 43f. per 
ton. The Athus Works have already sold 20,000 tons at 43f. for 


the epee f quarter. 

The and coke market is firm, and a rise is being attempted ; 
so sales have become brisk. Coal is noted 5°50f. to 9°00; coke, 
10°50f. per ton. 

At last, after much trouble and delay, a reform of the Austro- 
Hungarian Trade Mark Law is about to come into force. Some of 
the more important improvements are the following:—In future 
the judicature on trade mark cases is to be undertaken by the civil 
courts, instead of as formerly by the Government officials. ‘This 
does away with one of the t weaknesses of the former law. 
Then there is to be a preliminary examination of all applications 
for trade marks, in order to ascertain whether such an one exis 
before the grant is made, For certain manufactures, as scythes, 
for instance, the registration of a mark is obligatory, with the 
object of, from the first, preventing falsifications. The legality of 
the registered trade mark lasts for ten years, after the lapse of 
which time a renewal of the application must take place. The rolls 
are. kept at the respective offices of the Minister of Commerce of 
Adstria and H , and the laws concerning applications, &c. 
&c., are reciprocal in both countries, 
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NEW COMPANIES. 
Tue following companies have just been regis- 
tered :— 
Fourness Gas Lamp Company, Limited. 


On the 21st inst. this company was registered, 
with a capital of £50,000, in £5 shares, to acquire 











and work certain letters patent nted to Henry 
Fourness for gas lamps, The subscribers are :— 

W. A. Fourness, Brussels, a. ast on 1 
H. Fishwick, Rochdale oe sat ae 1 
Hy. eT Manche te , Bas Tee , 
Fi “Taylor hest sti ga ne 1 
J. Zs otk. Manchester, draper .. .. 1 
E. K. Dutton, Manchester, consulting engineer. . 1 


The number of directors is not to exceed five; 
the subscribers are to appoint the first. 





Hull Forge Iron and Steel Company, Limited. 


This company proposes to purchase the freehold 
works at Hull known as ‘‘The Hull Forge,” 
together with the = machinery, and other 
assets of the Hull e Company, Limited. It 
was registered on the 21st inst., with a capital of 
£25,000, in £10 shares, with the following as first 
subscribers ;— 

Shares. 


*F, Cleeves, Rotherham, manager .. .. .. «- 
*F, W. Roberts, a gprs manager ma 

M. Thomlinson, Hull, cashier .. 

A. Burt, Hull, ironworks manager . 

A. Lee Sheffield, manager... .. 


Cc. W. Fincken, B Barnsle 

*J. F. Evans, Sharrow, Lee agent.. 
The number of directors is not to be less than 

three, nor more than five, the first being the sub- 

scribers denoted by an asterisk; qualification, 

£500 of the nominal capital. The company in 

general meeting will determine remuneration. 
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Keighley Tramways Company, Limited. 
This company proposes to construct tramways 
or railways in the county of York, and elsewhere 
in England, and to apply for and obtain the 
necessary powers, It was registered on the 21st 
inst., with a capital of £23, 000, i in £1 shares, The 
subscribers are:— 
Shares. 
E. D. Marriner, Keighley, York, cotton spinner.. 10 
B. 8. Brigg, Keighley, York, manufacturer.. .. 10 
© , Sees Keighley, York, ironfounder 10 
on. Keighley York, hine tool maker 10 
Ee pemy Keighley, York “ 10 
J. Smith, Ke hey, Yor, provision ‘merchant . 10 
T. E. Smith, ey, York .. oo 


Registered without special sattilen 








Schooling and Company, Limited. 

This is the conversion to a company of the 
business of Messrs. Schooling and Uo., of 8, Great 
Garden-street, stove manufacturers, engineers, 
&c. It was registered on the 2lst inst., with a 
capital of £50,000, in £2 shares, with the follow- 
ing as first subscribers :— 

8 5 
Hy. Schooling, 8, Great Garden-street, stove 

Manufacturer. 

Wm. Schooling, 8, Great’ Garden- street, ‘stove 

manufacturer .. . 

W. Wheeler, W Vanstead, Essex, clerk ee 

*H. Bourn, 182, Upper Thames-street, metal 
trades valuer . 

*J. Schwartz, 14, Mincing- lane, su i refiner 

J. F. Mason, 158, Holloway-road, c 

J.V. Aspland, 6, Densenachaeeed, Totteiin, 
book- -keeper .. oo es 


The number of prmarenar is nt pe te how than 
two, nor more than five; qualification, fifty shares; 
the first are the subscribers denoted by an asterisk, 
and Mr. Charles Ellis. The remuneration of the 
board will be at the rate of £50 per annum for 
each director, but the company in general meet- 
ing may vote additional remuneration. Messrs, 
Henry and Wm. Schooling are inted managing 
directors, and for their remuneration will be 
entitled to £800 per annum, and to an additional 
sum equal to 10 per cent. of the profits remaining 
after payment of 5 per cent. per annum dividend. 


tt 








Villiers Tin-plate Company, Limited. 


This company was registered on the 21st inst., 
with a capital of £20,000, in £50 shares, to manu- 
facture and sell iron, stecl, tin, terne, block plate, 
and galvanised sheets. The subscribers — : 


W. Peddie Shrine, Neath, engineer.. 


D. Bevan, Neath, collie proprietor 
D. T. Sims, Neath, pens a 


J. Grierson, jun., Liverpool, iron and ‘tin-plate 
merchant 


H. F. Taylor, Neath, manufacturing engineer re 
M. G. Roberts, Brito: ton Ferry, ironmonger .. .. 
T. Gwynne, Briton Ferry, accountant .. .. .. 


The number of directors is not to be less than 
three, nor more than seven 5 qualification, four 


shares, The company in general meeting will 
determine remuneration. 
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Hydroleine Company, Limited. 

This comeety yet istered on the 26th inst., 
with a capital of £110,000, in £1 shares, to acquire 
the business lately carried on in London, Leicester, 
and elsewhere, by F. J. Harrison and Co., Limited, 
as manufacturers of hydroleine and soap powder, 
The subscribers, who take 1000 shares cach, 
are:— 


*G. T. Wills, Crewkerne, surgeon .. .. 
*R. HL Randall, Guernsey, brewer... . 
*C. Devaux, 39, Lomba: -street, ‘merchant... ee 
a, tt, Menival, North Dul 1000 
T. ot 268, Upper aeom i, “Putney, 

me 


*C. G. El 6, ‘Kensington-co W., ‘merchant 1000 
R, “Randall,” ‘Jersey, brewer ma 1000 
The number of directors is not re be hen than 
three, nor more than ten; qualification, 1000 
shares; the first are the subscribers denoted by 
an asterisk ; the remuneration, £300 per annum, 
and a sum equa ual to 10 per cent. of the annual net 
profits after 7 per cent. dividend has been paid. 


Improved Switchback Railway Company, Limited. 
Registered on the 22nd inst., with a capital of 








£10,000, in £1 shares, to acquire the business of 
proprietors of gravitation or switchback railways, 
carried on by James Fyfe Elliston, of Bolton, and 
Wynn Miller, of Ramsgate, theatrical managers. 
The subscribers are :— ‘i 


Wynn Miller, Ramsgate .. .. .. «2 «+ oe 
J. F. Elliston, Bolton .. .. eect De) awed 
T, M. W. Newell Bolton, printer Age ion 

J.T. Atkinson, Bolton, master genes aie ton 

W. Morris, Bolton . ee da, et ad 
P. Rudge, Bolton, accountant . Herne wy 
T. Taberner, Heaton, Bolton, cashier en 


Registered without special articles. 
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LAUNCHES AND TRIAL TRIPS. 





Tue s.s. Gulf of Trinidad, built by Messrs. 
Raylton, Dixon, and Co., for the Greenock 
Steamship Company, of Greenock, sailed for 
Antwerp on the 28th ult., after a successful trial 
trip, on which an average of 124 knots on 
the measured mile was obtained. She is built on 
the three-deck rule, to the highest class of 
Lleyd’s, of the following dimensions :— Length, 
312tt. 6in. by 40ft., by 25ft. 2sin., and_ will 
carry 3500 tons. She has water ballast in cham- 
bers, long poop bridge and forecastle extending 
almost the whole length, and every convenience 
up to the most modern style for a first-class mer- 
chant steamer. In addition she is fitted with 
handsome saloon and cabins for thirty first-class 
passengers. She has triple-expansion engines of 
350 nominal horse-power by Messrs. Blair and Co., 
Stockton. 


Two steamers, the Candia and Malta, belonging 
to the Navigazione Generale Italiana—Florio- 
Rubattino—were recently fitted with new triple- 
expansion engines while undergoing — 
repairs and alterations at Messrs. R. and W. 
Hawthorn, Leslie and Co. 's works on the Tyne. 
The two sister ships, 250ft. 5in. by 27ft. 6in. by 
19ft. 6in. and 1042 T.G., are intended for the 
mail service between Naples and Palermo, They 
have splendid first and second-class accommoda- 
tion, with saloons 8ft. 6in. high. There is a large 
smoking and conversation room on deck, also a 
promenade deck. With the old compound engines, 
indicating about 900-horse power, the vessels could 
be driven at a speed of 12°6 knots on trial with a 
consumption of 18 tons of Welsh coal per day. 
On a long run at the trial trip that took place on 
the arriva! of the ships in Genoa, the new engines 
developed easily 1450 indicated horse-power, and 
a speed of 146 knots was maintained on 21 tons 
consumption only. Particulars of the engines are: 

—High-pressure, 24in.; intermediate pressure, 
38in.; low-pressure, 62in. by 3ft. stroke. 
Marshall's valve gear has been fitted: Steam 
at 1501b. pressure is supplied by two steel 
satdesaten boilers, 11ft. 3in. diameter by 14ft. 
long, each with four furnaces. As on all the boats 
of the same company, there is fitted Mr. Fer- 
rando’s system of fire-bars, the air being supplied 
in the closed ashpits by means of a fan, and the 
draught is easily regulated. The results arrived 
at speak of themselves very highly of the 
advantage of the triple expansion and of 
Ferrando’s system, and of the successful 
— — out by Messrs. Hawthorn, Leslie, 
and Co, 


On the 2nd inst. Messrs, Edward Withy and 
Co, launched from their yard at Hartlepool the 
steel screw steamer Amphitrite, built for Messrs. 
Hickinson, Son, and Co., West Hartlepool. She is 
a splendid vessel of 300ft. in length, with a large 
deadweight and measurement carrying capacity, 
and built to the 100 Al class at Tieaee The 
vessel has a long raised quarter deck, short poop, 
long bridge house, and a top-gallant forecastle. 
The main, bridge, quarter, and forecastle decks 
and five water-tight bulkheads are of steel, the 
chart-house, cabin, skylight, engine-room sky- 
lights, ;camseagg rai ey and cargo battens 
are of iron. The steamer is built on the web 
frame system and fitted with Withy and Sive- 

ight’s cellular double bottom for water ballast 
all fore and aft, four steam winches, patent wind- 
lass, three stockless anchors hauling up into hawse, 
two donkey boilers, hand and steam steering gear 
——- and right and left-hand screw gear aft. 

is rigged as a two-masted fore-and-aft 
schooner with iron lower masts, and will be fitted 
with triple expansion engines by the Central 
— ineering Company, of West Hartle- 
poo! 











THE INSTITUTION OF CrviL. Encuvgers. — The 
ordinary meetings will be resumed on aes 
November 8th, and be continued weekly till the 
end of May. At the opening of the session Mr. 
Geo. B. Bruce, president, will deliver his address. 
On subsequent occasions the following papers 
are to be read, with a view to discussion:— 
** Accidents in Mines,” Part IL, by Sir Frederick 
Abel, C.B., F.R.S.; “‘ Electrical mways: the 
Bessbrook and Nowry Tramway,” by Dr. Edw. 
Hopkinson, M.A.; ‘‘The Use and Testing of 
Open-hearth Steel for Boiler-making,” by the 
late Hamilton Goodal; ‘‘ The Jubilee jridge over 
the River Hooghly on ‘the Line of the East Indian 
Railway,” by Sir Bradford Leslie, K.C.LE.; 
‘*Manganese in its Application to Metallurgy,” 
and ‘‘Some Novel Properties of Iron and Manga- 
nese,” by R. A. ya and “The Alexandra 
Dock, Hull,” by A. C. Hurtzig. The supple- 
mental meetings of students have been appointed 
to commence on Friday, November 18th, and to 
take place at nearly fortnightly intervals. The 
subjects which will engage attention during the 
early part of the session are:—‘‘ Boiler Ex 
ments and Fuel Economy,” by John Holliday; 
“The Classification of Continuous Railway 
Brakes,” by A. Wharton Metcalfe ; “ River 
Gauging at the Vyrnwy Reservoir,” by John H. 
Parkin; and by Robe oe ie in British 
North America,” J. Money. The 
pamphlets comntiy issued by the Institution 

are:—‘‘ Propelling Machinery of Modern War 

Ships" i heed H. Wells, Wh.Sc., and 

Clarification and House Refuse. Dis- 

pas i at Southampton,” by W. B, G. 
ne 





THE PATENT JOURNAL. 
Condensed from the ag om of the Commissioners of 





Application for Letters Patent. 
“naan geehioee of Gesamsaahaming wang eos 
name 
printed in italics. = 


25th October, 1887, 
14,465, Feepinc Ammunition in Toy Guns, J. W. Jones, 


on. 

14,466. PRoPELLiInG Vessexs, 8. Douglas, Salford. 

14,467. Manuracture of Ropes, &., C. H. Lay, 
London. 

14,468. Construction of Vermin Traps, W. H. Tildes- 
ley, Birmingham. 

14,469. Prevestinc OverRw:ispING in CoLiieries, M. 
Settle, Manchester. 

14,470. Cartripces for Biastinc, M. Settle, Man- 
chester. 

14,471. Motive-power Strorinc Car Starter, L. C. 
Jackson, London. 

14,472. Comprnep Pire CLeayer, &c., W. L. Dennis, 
Birmingham. 

“ ~ Boots and Suogs, E, and A. Rose, Birming- 


im. 
14,474. Sprincs of Venicies, W. P. W. Weatherill, 
Highto 


ightown. 

14,475. Boxes for the Receprion of Letrers, J. W. 
Nasmith, Manchester. 

1. Surper Borrie Biy, J. C. Stringer, Winco- 


ay “Propucina VARIEGATED Yarns, T. A. Boyd, 
14, — “Savery Locks, F. Bosshardt. —(A. Corse, 
Fra 


14, 439. “Wine Carp FILuets, R. Sellers, Bradford. 
14 480, Lockep Nuts tor Fisn-p.ates, G, Slater, Shef- 
eld. 

14,481. Frreorates of Furnaces, A. Firth, Sheffield. 

14,482. SurFaces for SEPARATING GOLD, E. B. Smith.— 
(J. Brown, New Zealand.) 

14,483, Vessets fur Mick, W. 8. Llewellyn and C. 
Simmons, Cardiff. 

14,484. A Game, W. J. J. Cnet, Wellington. 

14,485. Dyerne Woot, &c., P. H. Booth, Gildersome. 

14,486, VELOCIPEDE SappLes, z B. Brooks, Birming- 


m., 

14,487. Co1Lep Sprinc CHARCOALED for Pires, H. All- 
cock, Birmingham. 

14,488. MeraLiic Sprinc Marrress Bep, D. Mason.— 
(A. Guillon-Bainville, France.) 

14,489. Propuction of ALcoHoLic FERMENTATION, D. 
Mason.—(V. d’ Ostachiewiez and L. de Gerlicz, France.) 

14,490. SypHons for Discuarcinc Beveraces, W. A. 

, Belfast. 
14,491, Manuracture of SWEETENED BeveraGEs, W. A. 


. ‘as’ 

14,492. Raisinc Rock Sait from Muyes, C. E. Mon- 
crieff, Belfast. 

14,493. Execraic Morors, L. and G. Happe, , London. 

14, 494, CREMICAL Combinations, Ww. — er, London. 


14,495. SiGNaLLING at Sea, &e., F. W. P. Bouverie, 
London. 
14,496. Openrnc and CLosinc Winpows, J. Taylor, 


mdon. 

14,497. Or Lamps, A. J. Aspinall, Liverpool. 

14,498. ScrEENING, & , Coa, C. E Rhodes, Sheffield. 

14,499. Pneumatic Dispatch Tupe Systems, A. J. 
Boult.—(C. M. Johnson, United States.) 

14,500. Guinpinu Sucar, &c., A. Stevenson, Liver- 


pool, 

14,501. Sprnninc Macurnes, J. O. O’Briev.—(A. Briggs, 
Spain. 

14,502. ag # Kwitrinc Macuines, 38. Kerr and I. 
L. Berri dge, London. 

14,508. Garment Stays, W. P. Thompson.-{(C. W. 
Russell, United States.) 

14,504. Heatinc Raitway Cars, A. J. Boult.—(I¥. 
Martin, United States.) 

14,505, Forcine or ComPRESSING FLurDs, W. A. Granger, 
London. 

14,506. Trusses, W. W. Matthews, London. 

a Batancinc Etsow Levers, C. J. Watts, 


ndon, 
14,508. Cueckinc Conpuctors’ Recerrts, A. E. Adlard, 

London. 
14,509. Measurninc Temperature, H. L. Callendar, 

Cambri: 
a ARITHMETICAL Computations, C. F. Findlay, 


on, 
14,511. Beartna for SHarts, N. Dymcoff and T. 8. 
y tar a ad London.—[{Received 25th October, 1887. 
tedated 30th September, a.p., 1887. Under Inter- 
ak Convention. } 
14,512, Pumprne Enarnes, J. Fielding, London. 
14,513. Hat Linas, C. Miiller, London. 
14,514. TurostLE Rinos for Sprxninc Macuines, B, 
Hansel, London. 
14, nS hrgegmaey Mertats for Cytinpers, M. Gledhill, 


14,516. Macuine Bearrnos, W. E. La London. 

14,517. Distrisutine, &c., Type, The Thorne Machine 
Company and J. Thorne, Lonon. 

14,518. Distrisutine, &c., Type, The Thorne Machine 
Com) and J, Thorne, London. 

14,519. Justiryino, &c., Types for Printine, The 

orne Machine Company and J. Thorne, London. 

14,520. VeLocirepes, A. and E. Easthope, London. 

14,521. Parser, C. J. mand R. Squire, aie 

14,522. ae Pressure for Testine, &c., F. 
Holt and H. E. Bodley, London. 

14,523, Exaisitino a in Pusuic Veui- 

CLEs, C. D. xander, 

14,524, FLutp PRESSURE hissona, ¢ G. M. Capell, London. 

M4, 525.  emanes Surrort for *Ripino, E. Huxley, 


14,526. , or Sranners, A. Mecredy, London. 
i = Sarees of Corrze and Cocoa, J. F. Hen- 


1, "Micnornones, Cc. Bell, —(Z. M. Ericsson, 
rasan 329. 3 1cropHones, C. Bell.—(Z. M. Bricsson, 
‘Sweden. 


) 
14,580. Batu Cocks, E. M. Sjsholm, London. 
14,531. Presses for Moutpine Biocks of ARTIFICIAL 
Fuet, J. Y. oo ae Miilheims and R. Zimmer- 
mani 


1488 "Howtow Mera, Cyuinpers, &c., M. Gledhill, 
14, $8. Commenverion of Cranks, &c., M. Gledhill, 
on. 


14,58¢, Steam Boriers, M. Gledhill, London. 
14,53). OVERHEAD TRAVELLING CRANEs, Cc. Davy, 


mdon. 
14, "9: ecmenanan of Writinos, &c., G. H. Block, 
don, 
14,587. Rotter Press, G. H. Block, London. 
M4, 588. Peacine, &c., Boots, G. Dorwart, London. 
14, 539. Vacuum Apparatus, W. L. Horne, London. 
14, 540. Eco Beaters, D. T. Winter, London. 
14, al a of PREPARING Cerea.s, J. Franklin, 


4, a, Buxcrnic Morors for Trams, &c., W. D. Sand- 
mdon. 
145 548, INCOMBUSTIBLE ScENERY for THEATRES, E. Tep- 


per, London, 

14, eo TS peas Pires and Cigar Tuses, E, W. Stead, 

14, jar Roig Parquetry Woop Fioorine, M. Frankenburg, 

14, (46, Covrtaxos for Rattway VeuHIcLes, C. Lock, 

14, —. Automatic Detivery Boxes, A. J. Boult.—(F. 

14,548, mas, Wore, J J. F. Henderson, London 

14,549, PROTECTION = Parcets, H. x Haddan.—(H. 
Zwanziger, Germa y.) 

14,550, Fiano Rone, 8. G. Monce, London. 


14,551. Hotpers for Music SuEETs, H. H. W. Wigg, 
mdon, 


26th October, 1887. 
impo Seats for Trunks, &c., H. H. Chilton, Wolver- 


m pto 

4,553. Coupednies Execrric Currents, R. B. Lee, 
ae iter. 

14,554, Cement Fireproor Buitpinc MaTeria.s, R. B. 

, Manchester. 

14,555, SHow-carD, R. T, Challand, Langside. 

14,556. Tron Curtains, J. Stones, Ulverston. 

14,557. Sevr-actinc Vatves, J. B. Archer and W. 
Bailey, Newcastle-on-Tyne. 

14, pec EFFLUENT Strarininc Apparatus, 8, H. Adams, 

or’ 

14,559. Hor Arr Apparatus, T. R. Weston, London. 

14,560. roma ig Liquor Measurer, L. G. Moore, 

14,561. Switcnes for Evecrric Circuits, A. C. Cock- 

burn and E. Thomas, London. 

14,562. Tea and CorFEe Pots, &c, P. M. Watkins, 

mdon. 

14,563. Printinc upon O11 Baize, &., N. W. Helme, 
R. 8 le, and R. N. Helme, Manchester. 

14,564. Stop Motion for Dousiine Frames, G. Ash- 
worth, Manchester. 

14, i re for Ink, &c., H. Meynell, Blox- 
wic 

14,566. ArracHinc MeraL Lapets to Oster BaskeTs, 
J. van den Bergh, London. 

14,567. Ripine Stirrup, C. Stokes, Bloxwich. 

14,568. Cigar Enp Pigercer, F. W. Brown, Preston. 

14, ee Worm Brave for Conveyine Gratin, J. Black, 

ries. 

14, 570. HeEcKLING Macuines, G. a Barnsley. 

14, 571. BE&LT-SHIFTING Mecuanism, J « Clegg and J 
Moorhouse, Manchester. 

14,512. CLOTH-DRESSING Macuines, W. Armitage and 
J. Thompson, Halifax. 

14,573, Dossy for Operatine the Heaps of Looms, R. 


. ax. 
14,574. Packnos for STEAM Joints, J. Kirkman, Man- 


chester. 

14,575. Fire Extincuisuer, A. Cockburn, Durham. 

14,576. Securine the Stoppers in Borries, A. Darton 
and F. G. Phillips, London. 

14,577. Manuracrure of ADVERTISING P ates, T. 
Hughes, London. 

14, ye ae and Lune Protectors, A. H. Saunders, 


14, pi0. _ Fires, &c., A. W. Addinsell, 
Lo 


14,580. Tawies for Butter, C. H. Bartlett, London. 

14,581. CLeaninc Stream Borxers, J. T. Billson and 
W. Cooper, London. 

14,582. Wrineinc and Manciinc Macuinges, G. H. 
Slack, London. 

14,583. BotrLtes to Contain AERATED Liquips, H. 
Benson, London. 

14,584. Hotpers for FLowers, T. C. March, London. 

14,585. Hat and Bonnet SuHare Wire Nertrtixe, I. 
Thomas, London. 

14,586. Deracnine Doors from THEIR SprnpDies, H. B. 
Harriss, London. 

14,587. Cueckxtse the Receipt of Money in Pustic 
Veuicces, J. M. Black, London. 

14,588. DeLivertnc Articies for Corns, A. J. Maf- 
funiades and E. O. Eaton, London. 

14,589. Generatinc Gas from VoLaTILE Hpyro- 
caRBons, R. H. Courtenay, London. 

14,590. Hyproratuic Batis, &c., W. W. Marsden, 


mdon. 

14,591. Fiurp Pressure Motive-rower Enotxegs, W. 
Lillico, Glasgow. 

14,592. Wine Warmers, W. C. Ritchie, Glasgow. 

14,593. FoorBauis, W. Leat, London. 

14,594, ComBinepD CHair, Desk, and TaBLe, H. G. 
Powell, London. 

14, = i Tips for the Heets of Boors, E. Tuthill, 


4,506. Hoops for Venicxes, G. and L. Roduwart and 
eS Babonneau, London. 

14, ter: ght. Envevopes, C. J. Eyre, London. 

14,598. TROUSER PRESERVERS, W. Carey, London. 

14,599. GrinpinG and Sirtine Apparatus, G. F. Red- 
fern.—(E. J. Noblot, France.) 

14,600. Sportinc Guns, A. Picard, London. 

14,601. CHeckinc Fire in Buiipines, T. R. Douse, 


mdon, 

14,602. Soprum and Porassium, C. Netto, London. 

14, poo agama MarineSteaM Enoines, J. McGregor, 

ndon. 

14,604. Rartway Burrers, D. Macnee, London. 

14,605. Water Wueets, J. F. Lefort, London.—{Re- 
ceived 26th October, 1887. Antedated 2nd June, 
A.D. 1887. Under International Convention.] 

14,606. a the Human Frame, A. Wiichter, 


mi! 
14,607. ,— Siivers from Carpinc Macaines, G. 
Lamparter, London. 
14,608. Steam Hammers and Rock Dritis, A. Davy, 
jun., London. 
14,609. SoLiraires and Stups, H. T, B. Dumelow, 


mdon. 

14,610. EmpromperRmnc Macuines, H. H. Lake. — 
(Messrs. Wirth and Co., Switzerland.) 

14,611. Perampuators, B. Thompson, London. 

27th October, 1887. 

14,612. Roveuine Snoz for Horses, J. W. Cunning- 
ham, London. 

14,613. Rotter Bearinos, J. Hirst, J. Hirst, and A. 
Hirst, Halifax. ‘i D.B. Briggs and W. 

14,614. CaRDING GINES, an East- 
wood, Bradford. 

14,615. LuBricators, R. W. B. Sanderson._(W. E£. 
Plummer, United States.) 

“ee Cricket, &c., Bats, J. Hayward, Wolver- 


pton. 

14,617. Meratic Bexrts, J. Clark, Alfreton. 

14, 618. SHuTTLEs, T. Webster, Leeds. 

14, "619. FORMING Kecxs or ToPs on GLass Bort es, J. 
‘Armstrong, London. 

14,620. Brusnes for Batu, &., Usr, C. J. Bailey, 
London. 

— Nozzies, P. Birchall and W. Bainbridge, 


mgport. 

14,622, Exectric AccumuLaTor, E. E. Vaughton, 
Birchfield. 

14,623. CLeanine the TeetTH of Spur Rack CastTinos, 
H. Noble and P. Lund, Newcastle-on-Tyne. 

14,624. Cur.ine the Harr, G. Verrall, Worthing. 

14,625. BustLes or Dress Improvers, E. Schmolle.— 
(J. Lowenthal and Co., France.) 

14,626. Maxine Gas, J. W. Newall, London. 

14,627. Compounp for Wasurne, &c., C. Baines and W. 

ompson, London. 

14,628. MecuanicaL Potator Dicoers, J. B. Donald- 
son and E. Ellis, Liverpool. 

— Packines for Sturrine-Boxes, A. Webster, 


ve 
14,630. ll W. B. Ihne, Liverpool. 
14,631. BassinetTes and PeramBuLators, L, L’Hollier, 


‘irming) 
14,632. Evecrricatty Licutine Raiuway Trams, I. 
mdon. 
14,633. SELF. CounTER-SINKING Screw, H. C. W. 
Emery and E, Christian, London. 
_ _— Basin WATER CLoser, J. Newton, 


14, 085. ‘Coczsorswe Horse, &c., Atvrve Som, J. New - 
ton, London. 

14,636. CLEANSING WHITE MarBLE, &c., J. R. West- 
brook, London. 

14,637. Prorectixe Smooruine Irons from Fiamg, &c., 
W. 8. Simpson, London. 
— Hook for Hanoinc Picrures, W. 8. Simpson, 


14,639. ve ENTILATOR for Suarts, &c., H. J. Alexander, 
London. 

14,640. Smoxinc Toxpacco in Pires, D, Grunfield, 
London. 

14,641. Bins for Grocers, &c., C. H. Bartlett, London. 

14,642. Carts for WaTERING, &c., Roaps, A. J. Boult 





--(F. Orduna, France.) 
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14,643. ApyustaBLe Houprer for Siicrne Breap, A. J. 
Norman, London. 

14,644. BLeacnine Jute, H. J. Newton.—( The Actien- 
gesellschast Jur Papier und Druck Industrie Leykam 
Josefsthal, Austria.) 

14,645. Inontne CLorues, T. McGillivray, Glasgow. 

14,646. Propuction of CoLourep Compounps, C. A. 
Bennett, London. 

14,647. E.ecrro Deposition of Sitver, &c , upon [Ron, 
&c., H. H. Lake.—(A. Breden, Austria.) 

14,648. Automatic Suppty of Goops, A. G. Mumford 
and J. Dalby, London. 

14,649. Reservorr Pen, W. E. Burton, London. 

14,650. CarTripcs Macazines for BREECH-LOADING 

IRE-aRMS, C. G. Harston, London. 

14,651. Measurine Tapes, W. Chesterman, London. 

14,652. Liqguip Meters, J. J. Tylor, London. 

14,653. Prerarinc OXYCHLORIDE of MaGanesium, W. 
F. R. Weldon.—(A. R. Pechiney, France.) 

14,654. Dessicatinc OxycRLoRIDE of Macnesium, W. 
F. R. Weldon.—(4. R. Pechiney, France.) 

14,655. Heatine or Licutine, J. Roots, London. 


2th October, 1887. 


14,656. Sewace Drsposat, T. Glennie, Glasgow. 
14,657. Raisinc Breer, J. Crawford, Glasgow. 
14,658. ELecrric Inpicators, G. E. Fletcher, Stock- 


port. 

14,659. Lappers for Surps, &c., J. McCallum, Heb- 

burn-on-Tyne. 

14,660. Lauxcurnc Suips’ Boats, W. K. Couper, 
G P 


ow. 

14,661. Borries, J. Coates, J. Darling, and R. C. 
Lyness, Glasgow. 

1 Parts of CaBLE Tramways, J. More, jun., 

lasgow. 

14,663. Guipes for Banp Saw Biapes, P. J. Mouw, 


mdon. 

14,664. Piates for Snipsuitpine, J. H. Bell and W. 
Rockliffe, Sunderland. 

14,665. Stoprers for Borries. B. C. Cross, Morley, 
near Leeds. 

14,666. Brackets for the Drawinc Rouuers of Sprv- 
nine Macarvery, R. Taylor, jun., Manchester. 

14,667. Diccinc Poratroxs, J. P. Milbourne, Man- 
chester. 

14,668. Parnarrine Lamps, I. Sherwood, jun., and F. 
Sherwood. 

14,669. Lupricators, W. Brierley, Rochdale. 

14,670. Morriine Fe_t Hat Boptes, B. and A. Taylor, 
Stockport. ‘ 

14,671. Sarety Fire-arms, T. K. Weston, London. 

14,672. SHarPeNING Razors, &c., A. Martin and H. D. 
Light, Old Charlton. 

14,678. CHeckinc Sates, A. Clare and R. Cock, 
Manchester. 

14,674. Spanners, A. Anderson and G. Robertson, 


sgow. 

14,675. Syow Pioves, J. G. R. Howe, London. 

14,676. Brace Buckies, J. Cadbury and J. G. Rolla- 
son, Birming] ‘ 

14,677. Pencit-cases, J. Appleby, Birmingham. 

14,678. Wert Catcn for Looms, W. Aitken, Glasgow. 

14,679. BREECH-LOADING SMALL-aRMs, W. H. Brighton, 


irmingham. 

14,680. Trx Cases, J. Collins, Glasgow. 

14,681. Hanpies for VrssE.s, J. H. Hardy, Sheffield. 

14,682. Stay-Busk Frrtrivos, R. Simpson, H. Simpson, 

and B. G. Simpson, Sheffield. 

14,683. Mustarp Ports, &c., R. H. Finlay, G Ww. 

14,684. Puotocrapuy, G. T. Holloway, she g 

14,685. Pipe Connection, W. Price, Birming! 

14,686. Maxine Rerractory Bricks, A. M. Crossley, 
Glasgow. 

14,687. SprecELeIsen, A. M. Crossley, Glasgow. 

14,688. Coat Briquettes, A. M. Crossley, Glasgow. 

14,689. AERATED Brveraces, W. Stevenson and R. 

Howell, London. 

14,690. Fire-escapes, T. Nugent, London. 

14,691. Steam Encornes, J. H. Adams, London. 

14,692. Covertnc for Meats, E. Metzger, Pittsburg, 
United States. 

14,693. Decotorisinc Tatow, &c., M. I. Whibley, 
H. G. Whibley, and A. Williams, London. 

14,694. Bottom Vatve for CLoset CisTerns, T. Banks, 
Preston. 


14,695. Dettvertnc Prepaip Goons, A. J. Maffuniades 
and E. O. Eaton, London. 

14,696. Securrne Neckties to a Stup, E. Hubertz and 
A. George, London. 

14,697. Keytess, &., Warcres, I. J. T. Newsome, 
London. 

14,698. Ve Locipepes, C. K. Welsh and F. B. Bale, 
London. 

14,699. AnTISEPTIC TREATMENT of Sxrvs, L, A. Groth.— 
(C. Collins and L. Benoist, Paris.) 

14,700. Manvracture of Curome, L. A. Groth.—(V. 
and EB. Rouff, Paris.) 

14,701. Stor Cocks, W. Hiergesell, London. 

14,702. Construction of Furnaces, P. Hodkinsun, 
London. 

14,703. Generatine, &c., Steam, O. D. Orvis, London. 

14,704. Manuracture of Manure, F. H. Danchell, 
London. 

14,705. Postat-Boxes, J. A. Jacobs, London. 

14,706. CarBonisaTIoNn of ORGANIC MatrTeER, J. Nicholas 
and H. H. Fanshawe, London. 

14,707. Corres Fitter, D. Linet, London. 

14,708. TiGHTENER for Laces, W. Buck, London. 

14,709. HorsrsHors, H. Miiller, London. 

14,710. GeneraTine Steam, &c., L. Serpollet, London. 

14,711. Treatrxe Oats, 8. M. Macrory, London. 

14,712. Corkscrews, H. A. Fleuss, London, 

14,713. Horsesnoe, W. Snell, London. 


29th October, 1887. 


14,714. Steam Stor Vatve, J. Wescott, Wokington. 

14,715. Fituie of Borries, &., J. McEwen, Barnsley. 

14,716. Fastrexinc Buiocks of Woop, A. J. Hopkins, 
London. 

14,717. Tuxtrsc Hocsneaps, &c., W. Greenwood, 
Bristol. 


14,718. Storrerinc Borries, J. E. Hunter, Man- 
chester. 

14,719. Controtutinc Speep of Stream Encoines, J. 
Lumb, Halifax. 

14,720. Rack Putieys for Wrspow Burnp Corps, W. 
H. 8. Aubin, Bloxwich. 

14,721. Wer Governors for Recutatine Fiow of Gas, 
F. Wood, Sheffield. 

14,722. Continvous Potato, &c., MasHer, C. Warren, 
Ipswich. 

14,723. Countinc Raitway Tickers, F. Hurter.—(J. 
Miiller-Hurter, Switzerland.) 

14,724. Screw-citt Boxes for Prerparine Woot, &c., 
G. W. Douglass and J. Shaw, Bradford. 

14,725. PuotocrarpHic Sxutrers, G. 8. Grimston, 
London. 

14,726. Perpetua CaLenpars for Pencit Porst Pro- 
Tectors, &c., T. H. D. Allen, London. 

14,727. Lamp Extincuisner, J. Swain and H. H. 
Kirby, Birmingham. 

a. SHAPING SHEET IRon, &c., W. and J. Crawford, 


lasgow. 
14,729. Mrrer for Measuninc EvecrricaL CURRENTs, 
W. H. Douglas, Birmingham. 
14,730. Lamp Atracnments for Cycies, J. E. Park, 
Glasgow. 
14,731. ANTI-FRICTION JOURNAL BeEartinos, D. T. Lees. 
‘  —{G. M. Lees, Argentine Republic.) 
14,732. Preventinc Opentnc of Doors of Raitway 
Carries while in Motion, J. Cocking and C. Fox, 


‘ax. 

14,733. Preparinc Sarety Paper, J. Jameson, New- 
castle-on-Tyne. 

14,734. Turninc VeneTiAN Buinps, &c., 8. Carnaby, 


vi 
14,735. msc Paper to Printinc Macuines, F. 
Hoyer, Liverpool. 
14,736. urrinc Bianks for Anima SHoe Nau, G. 


Macaulay-Cruickshank.—(J. 0. J. and A. B. Ji 
Kollén, Siveden.) 





14,737. Purtrymsc Axconots, T. G. Bowick, Harpen- 


en. 
14,738. Preventing Heavyina of Pastry, T. Thorn, 
London. 
14,739. Foc-sigNaLiine for Raitway Sienaus, A. C. 
Brown, London. 
14,740. PLovueus, A. Ferrier, Moss Side. 
14,741. Suups’ Speep Loe, J. H. Amour, Glasgow. 
— Sars’ Power Sreerinc Gear, J. H. Amour, 


Ww. 
14,743. Miners’ Caces, T. Penn and A. E. Penn, 


on, 

14,744. Conpensino Mik, E. Scherff and C. Drenck- 
ham, London. 

14,745. SurPLus Force Uriciser for WHEexs, L. Wacks, 
London. 

14,746. Wasuine Crockery, M. Aflaloand P. J. Ormis- 
ton, London. 

14,747. Proputsion of Boats, G. Dawkins, London. 

14,748. Frxine, &c., Bicycte Lamps, J. L. Watkins, 


mdon. 
14,749. Spoons, P. A. Newton.—(0. Levinger, United 
States. 
14,750. Lisrsc Puppiine Furnaces, W. Lloyd, Lon- 
ion. 
— Avromatic WEIGHING Macurnes, M. R. Marelle, 


ndon. 

14,752. Trouser Straps, T. C. Blanchflower, London, 

14,753. Comprxation Tooi, W. 8. Simpson, London. 

14,754. Construction of Ware. Toy, W. 8. Simpson, 
London. 

14,755. Founpations for LiguTnousss, &c , J. Lewth- 
waite, London. 

14,756. Propuction of Sounp in Panos, 8. Williams, 
Newport. 

14,757. Scarrs, C. E. Smith, London. 

14,758. Smoke ess Furnaces, A. Schreiber, London. 

14,759. Douspte Action Since CyLinper Pump, 8. 
Stone, London. 

14,760. Burton Hoxe Srrips, J. Stone, London. 

14,761. Frre-arms, H. H. Lake.—(4. Ritter, Upper 
Austria. 

14,762. Bustie, R. Goff, London. 

14,763, Sarery Apparatus for Stirrups, E. Noirit, 
London. 

14,764. Hot-arn Enorves, A. M. Clark.—(M. Honig- 
mann, Germany.) 

81st October, 1887. 

14,765. Lockxinc the Brakes of VeLocipepes, J. B. 
Brooks and W. Fisher, Birmingham. 

14,766. Dryinc Tea Lear, M. Ross, Inverness. 

14,767. TRansportine CLeat for Surps, T. D. Lambert 
and J. Colling, jun., Sunderland. 

14,768. Swircues for Erecrric Currents, C. M. Dor- 
man and R. A. Smith, Manchester. 

14,769. Brooms and Brusnes, A. W. Hudson, Bir- 
mingham. 

14,770. Securtse Nuts and Botts, J. Harrison, Castle 
Bytham. 

14,771. Evecrric Switcn, C. E. Knowles, Manchester. 

14,772. GLiope Horpers, J. Empson and J. Hewitt, 
Birmingham. 

14,773. Testrsc Muscu.ar Strencts, G. Bryant and 
A. McC. Harcourt, London. 

14,774. Evecrricat Atrractor, G. B. Wilkes, London 

14,775. Gas Apparatus, E. Luhmann and C. G. Kom- 
menhdller, Berlin. 

14,776. Sprinc Catcues, 8. Timings and 8. Hill, Bir- 
mingham. 

14,777. Inpia-RUBBER WATERPROOF TEXTILE Fasrics, 
P. M. Matthews, jun., Edinburgh. 

ir Bett Putteys, &c., J. P. Tapley, C. Wilson, and 

7. Al der, Manchester. 

14,779. Penciis, W. Routledge, jun., Carlisle. 

14,780. Fastentnc Lininos to Hats, A. T. Allen and 
J. Willis, Sheffield. 

14,781. — Hover, &c., W. H. Swingler, Bir- 





mingham. 
14,782. Mariners’ Compass, D. McGregor, jun., 


aSgZOw. 
14,783. Martners’ Compass, J. C. Dobbie, Glasgow. 
14,784. Pic Iron, B. C. Ti an, Broadheath. 
14,785. WHEELs for Carts, Carriaces, &c., P. Fleming, 


if 
14,786. Trusses, &c., H. Barrow, London. 
14,787. Hogs, Spapes, &c., D. Smith, jun., Wolver- 


pton. 

14,788. TemPERATURE ALARM, D. M. Macleod.—(4. £. 
Morrison, Canada.) 

14,789. Propuctnc Currents of Air, &c., J. Anderson 
and R. McKinnell, Glasgow. 

14,790. Carn Cups, D. Stewart, Glasgow. 

14,791. Hoiper for Boxes with Drawer, C. R. Bonne, 


London. 

14,792. Castine Metauic Incorts, H. J. Allison.—(J. B. 
DA, Boulton, United States.) 

14,793. Cast STEEL SHELLS, &c., J. E. Bott and C. H. 
Cousins, London. 

14,794. Back-or-Neck Coittar Stup, J. Murdoch, 


mdon. 

14,795. Stopper for Barrevs, C. Booth and E. Upton, 
Nottingham. 

14,796. Corron Banps and Rores, W. Haigh, Halifax. 

14,797. Securtnc Key Brock in CHarr of Rartway 
Ling, H. 8. Cowan, Hampton Wick. 

14,798. Stoppers for Borries and Jars, T. H. and A. 
Johns, Manchester. 

14,799. Fire-bars, F, Wiedenbriick and H. Wilms, 


rmen. 
— Game for Teacuine History, W. K. Taunton, 


ion. 

14,801. Wrsprnc Frerovs Yarns, &c., J. Horrocks, 
London. 

14,802. GeneraTinc Gases for the Agration of 
Liquips, J. 8. Fairfax, London. 

14,803. Removine Siac from Furnaces, W. Hawdon, 
London. 

— Dryine Siass of Sucar, B. E. R. Newlands, 

ndon. 

14,805. Fire Licuter, J. and W. Marlow, London. 

14,806. Lamps, &c., F. Barker and H. M. Nuthall, 
London. 

14,807. Frum Pressure Visratinc Motor and 
Evectric Macuineg, G. M. Capell and J. 8. Raworth, 
London. 

14,808. Licutryc Gas Lamps, J. R. Schiller and C. 
Meyer, London. 

14,809. TeLescoric Fronts for Optica LANTERNS, A. 
Wrench, on. 

14,810. Temperine STEEL, W. L. Purves, London. 

14,811. Ispicator for RarLway Srations, L. Wacks, 
London. 

14,812. Matcu-Box and Cicar Cutrer, A. Heilbuth, 


mdon. 
14,813. ARRaAxGING Matcu Spuints, H. C. Zappart, 
on. 
eS Governors, J. Shanks and D.S8. Mathew, 
mdon. 
14,815. Seep SHEARING Macuine, V. Petherick, 


on. 

14,816. Apparatus for DryInc MaTEeRIALs, L. Kasparek, 
London. 

14,817. Friction CLutcues, I. G. Hooper, London. 

14,818. Garments, W. R. Lake.—(A. S. Haight, United 
States. : 

14,819. GERATORS, C. Cimetitre, London. 

14,820. Iopisep SuLPHO-ACcIDs of PHENOL, &c., E. Oster- 
mayer, London. 

14,821. Separatine Sneets of Paper from Roxts, 8. 
Wheeler, on. 

14,822. Automatic Expansion VALVE APPARATUS, C. 
W. Vau; and P. E. Ripley, London. 

14,823. A. J. Boult.—(M. Dehnert, 


Germany.) 

14,824. Hanp Looms, A. J. Boult.—(W. Wagenknecht, 
Germany.) 

14,825. Pianorortes, W. H. Davies, Liverpool. 

14,826. CaNE-LINED CiGARETTE Movurtupiéces, R. L. 
Hickes, London. 

14,827. Fastener for Gioves, Boots, &c., E. Fisher, 


USTARD-POTS, 


ion. 
ag Expe.uinc Water from Fioatine Bopies, J. 
ing, London. 





14,829. Greerine Carns, G. F. Redfern.—(J. Latapie, 
France.) 

14,830. Lupricatine Apparatus, G. F, Redfern.—(P. 
G. Pasquet, France.) 

14,881. Osrarninc Nirrocen from Nirrocenous Sus- 
sTANcES, M, von Maltzan and L. Tralls, London. 

— Nortiryine the Arproacu of Tratns, J. Steele, 

naon, 

14,883. Asu-catcuers for Locomotives, C. A. VY. W. 
Ebeling, London. 

14,834. Recu.ation of Steam Encrves, W. R. Lake,— 
(C. L. R. B. Menges, The Netherlands.) 

14,835. SupMERGABLE ToRrPEpO Boats, J. E. Tyler, 
London. 

14,836. ~ iaeniendn H. J. Haddan.—{(J. A. Anderson, 
Russia. 

— Gas Lamps, J. von Quaglio and C, Westphal, 


ndaon. 
14,838. CigaREtre Cases, R. Tucker and R. Fowles, 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


592. Coutrer, J. A. Kennedy, Carthage, N.Y.— 
Filed June 21st, 1887. 
Claim.—In a coulter, the combination of the stock B, 
constructed as set forth, and the blade A eoeey 
connected with said stock and provided with a laterally 











thereof, substantially as described. 


368,608. Seconpary Batrery or ACCUMULATOR, 4. 
EB. Peyrusson, Limoges, France.—Filed March 19th, 
886. 


bent spur integrally formed —_ the upper portion 


1886. 
Claim.—(1) In an electric accumulator, the electro- 
lytic liquid containing sulphate of tin in solution, in 
combination with the electrode of the negative pole 





with which said liquid is in contact, as specified. (2 
The electrode constructed of a central rod C of lead, 
and of ———- radiating strips A A and lower 
plate B, substan’ ly as herein shown and described. 


368,714. Securtrnc Ramway Rais to Merar 
Sieerers, L. P. Goffin and EB. Vanriet, Brussels, 
Belgium.—Filed April 27th, 1887. 

Claim. —(1) The railway tie, perforated as described. 
and an angularly movable resting plate A provid: 
with two lock-holes, in combination with two lock- 
ered BC, and a wedge or key D, the arrangement 
»eing such that in the first position of the resting 
plate, parallel to the rail, one of its lock-holes corre- 
sponds with a similar opening in the sleeper, so as to 


[368.714] 























gw of the introduction of the external lock-piece 
, whereas, in its second position, transverse to the 
rail, the other lock-hole coincides with a second open- 
ing in the sleeper, thus permitting the introduction of 
the inner lock-piece C, substantially as deacribed above, 
and shown in the annexed drawings. (2) The com- 
bination of the resting plate A, with an external lock- 
piece B of such a section at N as will permit of its free 
motion in the opening of the sleeper and of such a 
section at M as will compel it to partake of the 
angular motion of the resting plate A, substantially as 
shown in the annexed drawings. (3) The combination 
of the resting plate and the external lock-piece B, with 
one or more lock-pieces C secured by means of a ribbed 
key D, and situate between the said key and the rail, 
as specified. 

368,762, Steam Enaine, F. A. Gardver, Catskill, N.Y. 

—Filed July 1st, 1886, 

Claim.—(1) The combination, in an engine, of a 
valve chest provided with a ta) hole and annular 
steam or ports surrounding and communicating 
therewith, a perforated tapered valve case fitted into 
the said tapered hole, a hollow. valve cap adapted to 
receive the small outer end of the valve, and secured 
firmly in the valve chests and against the outer end of 
the valve case, and a cylindrical tubular slide valve 
whose inner and larger end is adapted to slide in the 
valve case, and whose outer small end is adapted and 
fitted to move in the hollow valve cap, and a connecting 





rod for connecting the valve with the operating 
excentric on the excentric shaft, substantially as 
described. (2) The combination, in an engine, of tho 
perforated cylinder sleeve 18, closed at its outer end 





and secured firmly in the casting, and the cylinder 3, 

open at both ends and secured in the inner end of the 

> ody with an annular steam space extending around 

between the sleeve and that portion of the cylinder 

inclosed within the sleeve, substantially as described, 

508,746. RevoLvine AND TiLtiIxa Movutp for Castina 
BES, G. Adams, Ansonia, Conn,—Filed June 27th, 

887 


te 
Claim.—The combination of the mould 23, and 
suitable mechanism for revolving the same on its 
longitudinal axis, with the ring 18, surrounding the 
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middle of the mould and supporting it by an annular 
or other ledge projecting from the sides of the mould, 
the ring being supported by the trunnions 21 and 22, 
turning in proper bearings in suitable standards or 
arms, substantially as set forth. 


368,857. Evecrric Sarety Lamp ror use 1x Mines, 
M. Settle, Snow Hill, Darcy Lever, Lameashire, Eng- 
land,—Filed November 2nd, 1886, 

Claim.—In an electric safety-lamp, the combination 
of an air and liquid-tight vessel containing water or 
other suitable fluid, with a float therein supporting 
the incandescent mer and contacts for the wires car- 
ried by the float and by the vessel, whereby the escape 
of the fluid will break the electric connection and ex- 


















































tinguish the lamp. (2) In an electric safety-lamp, the 
combination of an air and liquid-tight vessel contain- 
ing water or other suitable fluid, with a float therein, 
an incandescent lamp, contacts for the wires carric« 
by the float and by the vessel, and an automatic lock- 
ing bolt to prevent accidental restoration of the clec- 
trical connection when once broken, all substantially 
as set forth. 


368,953. Horse Hay Rake, W. Klinker, Union Milte, 
lowa,—Filed October 26th, 1886. 

Claim.—{1) The combination of the rake teeth, the 
axle p! under their rear ends and provided with 
the wheels G, the cross-bars D, extending across the 
rear ends of the teeth, the castings H, —— upon the 
teeth, the draught-rods, which have their inner ends 
loosely held in the castings, the rods L, loosely 
fastened at their rear ends upon the extended ends cf 


368.953 





one of the cross-bars D, and rigidly fastened to the 
draught-rods near their outer ends, substantially as 
shown. (2) The combination of the rake teeth, the 
axle F, wheels G, and cross-bars D, one of which has 
the extended ends E, with the castings H, secured to 
the teeth, the draught-rods I, which have their inner 
ends loosely held in the castings, so as to have a turn- 
ing movement therein, the rods ed, 
upon the extended ends and rigidly secured to the 
pg og tage and the braces O, which serve as stops 
for hay, substantially as set forth. 
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TIDAL ESTUARIES, AND THE BAR OF THE 
MERSEY. 


By W. H. WHEELER, M, Inst. C.E. 


Tur room in which Section G of the British Association 
holds its meetings is generally the least attractive of those 
of which the po taal wt is composed, At Manchester, 
however, an unusually large audience attended to hear the 
papers read by Mr. Leader Williams, on “The Manchester 
Ship Canal,” Mr, Shelford on “The Bar of the Mersey,” 
and Professor Osborne Reynolds on “The Movement of 
Sand in Estuaries.” 

The subject dealt with by Mr. Shelford is one of more 
than local interest, or as affecting the interest of Liver- 

1 only, and may be considered of national importance. 
The principal trade between America and this country 
passes through the Mersey. From America we derive 
enormous supplies of raw material and food, which afford 
employment and the means of subsistence and wealth to 
a very large portion of the population of this country. 
Across the bar of the Mersey, outwards, passes the largest 
tonnage of goods manufactured in this country of any port 
in the kingdom. The passenger traflic passing over the 
Mersey assumes larger proportions every year. Millions 
of money have been spent in providing accommodation 
for this traffic and manufacture. Docks, railways, ware- 
houses, factories have absorbed an appreciable amount of 
the total capital embarked in such enterprises. The ex- 
penditure on steamships for conveying this traffic has 
assumed an immense total, and every year fresh capital is 
laid out in new and improved vessels, that compete with 
one another to shorten the time occupied in crossing the 
Atlantic by a few hours. Yet between the two countries 
is the bar of the Mersey, and a steamer that has covered 
the 3000 miles of ocean travelling in littlemore than aweek 
is frequently detained four or five hours in the open sea, 
aud prevented from reaching a safe anchorage in the 
viver by this narrow ridge of sand known as “the Bar.” 

It is not as if there were any impossibility in removing 
this obstruction, or its being a case of accepting the in- 
evitable. Engineers of the greatest eminence, from Mr. 
Rennie downwards, have reported and pointed out the 
method of overcoming it. It is a mere matter of money. 
Mr. Shelford in his paper pointed out the manner by 
which, without any works of heroic magnitude, the bar 
could be swept away. In this opinion he was supported 
by engineers of such world-wide standing as Mr. Aber- 
nethy and Sir Jas. Douglas. Admiral Spratt, in his 
last report to the Conservators of the Mersey, expressed 
the opinion that the deepening of the bar to a depth 
sufficient for ordinary navigable purposes was a work 
that came within the range of practical cost, or rather, to 
use his own words, that it would be a comparatively 
economical work. 

A consideration of the particulars given by Mr. Shel- 
ford is, therefore, well worthy of the attention of all 
engineers interested in hydraulic engineering. 

The greater part of Mr. Shelford’s paper was historical, 
giving a description of the bar, and the various altera- 
tions which have taken place in its direction and depth. 
The principal alteration of the main tidal channel of the 
Mersey since 1833 has been a diversion northwards from 
the old Formby Channel, and the substitution for this, 
first of the Victoria, and then ot the present or Queen’s 
Channel. The depth at low-water spring tides has varied 
during the last forty years from 7ft. to 17ft. The depth 
at the present time is about 11ft. From an examination 
of the charts, the sand-banks at the bar do not appear to 
have made any advance seawards for the last century. 
This Admiral Spratt traces to the failure of a supply of 
pure siliceous sand. With this opinion, however, Mr. 
Shelford does not agree. The tide in Liverpool Bay has 
a rise of 30ft., and there is a strong current from the 
bay into and out of the Mersey, but there does not exist 
any along-shore current independent of this capable of 
removing detritustoadistance. Thefinersuspended matters 
are thus carried away by the ebb current to deep water, 
and Mr. Shelford considers that the great flow of tidal 
water is sufficient, if properly directed, to maintain such 
a navigable channel as will greatly reduce, if not alto- 
gether remove the present want of depth over the bar. 
The tidal force available for this purpose is put at 1500 
million cubic yards of water, which pass and repass at 
each spring tide over the ridge of sand banks between 
New Brighton and Formby Point. It is contended that 
this quantity of tidal water is sufficient, when concen- 
trated even approximately in one channel, to maintain the 
depth required for navigation. In support of this the 
fact is quoted that the present tidal flow is of sufficient 
power to maintain a channel 6000ft. wide at low water 
spring tides and from 24ft. to 48ft. deep for a distance 
of over nine miles from New Brighton, Admiral Spratt 
in the report already mentioned refers to the same circum- 
stance, and contends that if the natural forces in existence 
are sufficient to maintain a channel over the bar 17ft. 
deep, as it was at one time, slight assistance by training 
would effect even greater results. Mr. Shelford then 
directs attention to the reports of Messrs. Murray and 
Giles of 1861, wherein they advised that every effort 
should be made to concentrate the various exits for the 
water into one, in order to maintain the full scour of the 
ebb on the bar. From a study of an excellent model 
which Mr. Shelford had prepared to illustrate his paper, 
he argues that the tendency of the main channel is to 
extend northwards, and that the general direction of the 
Queen’s Channel is towards the deepest water in the bay, 
and that therefore in any efforts at improvement the 
present course should be maintained as the best possible 
access to the Mersey. That the prevalence of shallows 
and shifting sands on the south side of the Burbo banks 
renders extremely undesirable the opening of a new 
channel in that direction. Mr. Shelford is of opinion that 
dredging would not provide an effectual remedy, and that 
a dredged channel would not - be self-maintaining on 
account of the tendency of the flow and ebb to take 
separate courses. In any remedial works carried out it is 
suggested that the following points should applied : (1) 








That there should be the least ible interference with 
the present tidal current of the bay. (2) That as the 
best means of conserving the channel, the Burbo 
banks should be maintained, or rather increased, (3) The 
concentration as far as possible of the flood and ebb 
streams in one channel. This could be accomplished by 
extending the Burbo sands seawards, and so restricting 
the width of the low-water channel over the bar. It is 
proposed to do this by the deposit of mounds of rough 
stone, protected where necessary by blocks of large size, 
the mounds being carried four feet above low water 
spring tides. 

The paper contributed by Professor Osborne Reynolds, 
as the result of his observations on the movement of sand 
in estuaries, is a valuable contribution to the knowledge 
already possessed on this subject. 

The conclusion he has arrived at is that the lowering or 
raising at any time of the bed of a sandy estuary depends 
solely on the character of the motion of the water; and 
although disturbances may take place from time to time 
from abnormal causes, the same condition as to the shape 
of the sand will ensue when these causes are removed. 

An extremely ingenious and interesting working model of 
the upper estuary of the Mersey has been constructed by 
the Professor, and was exhibited in working order at Owens 
College during the meeting of the British Association. 
The horizontal scale is in the te ee of six inches to a 
nile, and the principal features of the coast-line are faith- 
fully reproduced, as are also all the deeps and shoals of 
the hard bottom, as far as could be gathered from the 
charts. 

This hard and permanent bottom was covered by a 
layer of loose sand, having its upper surface perfectly flat. 
The area embraced by the model extends from Warrington 
to New Brighton. At the lower end is a vessel containin 
water. This is gradually raised and lowered at short Hite 
regular intervals, the raising causing the water to flow up 
the narrow channel, past Liverpool, into the upper estuary; 
and the lowering bringing back the return ebb current. 
This movement is kept on continuously several hundred 
times, and occurs at intervals of about 14 minutes. 
The water thus passing up and down is intended to 
represent the ebb and flow of the tide. It must be 
gratifying, after all the ingenuity and trouble which 

rofessor Osborne Reynolds expended on this model, 
to find how nearly the effect produced is a faithful picture 
of the condition of the upper estuary. The position and 
relative size and direction of the various channels—both 
flow and ebb—are clearly developed. The Sloyne deeps 
and all the other features gradually produced themselves 
in the surface of the sand, proving the theory that under 
like conditions, with regard to the motion and direction of 
water through sand-beds, similar results will ensue. The 
oscillating motions of the icles of sand and alluvium 
are distinctly seen, especially when pools occur, and if any 
single particle be watched, it will be seen rolling over 
along the bottom, passing into the pool on one side and 
out again on the other. If large and heavy, returning 
again with the reverse current, or, if light, carried further 


away. 

Mr. Shelford’s paper touched only very casually on 
the cause of the formation and continuance of the bar 
at the mouth of the Mersey, and it may be of interest 
therefore to refer to this. 

Sand is thrown up by the waves during on-shore gales 
all along this part of the coast. The effect of this is to 
form a continuous line of ridge-sha beach across the 
mouth of the river. Over or through this ridge the 
entowing 008 ebbing current of the river has to find its 
way. e continuous action of the ebb and flow of the 
tide results in a depression in one part, through which the 
first of the flood and the last of the ebb passes over, and 
which, although the deepest place along the ridge of sands, 
is yet shallower than the channels on either the inner or 
outer side, and constitutes the feature known as “the Bar.” 
The submerged sand of the bar is always in motion, and 
regularly oscillating backwards and forwards with the 
flood and ebb currents. The ebb, being a descending 
current, naturally has the greatest effect, the lighter 
a he of alluvial matter brought down from the river 

ing carried away by it never to return, and only the 
heavier particles of silica thrown up by the waves are 
left to oscillate backwards and forwards. The quantity 
thus left to form the bar in its mean condition is the 
balance of the forces of the waves to produce material and 
the tidal currents to remove it. The height and size of 
the bar varies from time to time within certain limits, as 
gales or heavy floods may add to or diminish the supply of 
material passing over it. After inshore gales the bar in- 
creases in size, the availabledepth of water over it diminish- 
ing accordingly. In most rivers, during heavy floods, when 
the ebb has a preponderating influence over the flood, the 
bar diminishes, a large proportion of material being 
carried away to deep water. After a time, when the 
normal conditions have had time to assert themselves, the 
bar returns to its mean size. The position and shape of 
the bar is due to special local causes. Thus the position 
of the depression in the sand ridge, where the bar of 
the Mersey is at the present time, is no doubt due to 
the direction given to the ebb current by the concave 
form of the Sooral from Liverpool downwards. The 
speee part of this channel has been considerably altered 
and its course regulated by works carried out during 
the construction of the works on its margin. Its present 
ae ig is a regular curve from the landing-stage at Liver- 
pool to the outer end of the Jordan Sand, where the bar 
is, and it is therefore in the best possible form for 
maintaining a good channel. 

The shape, or profile of the bar, and the fact of the exist- 
ence and continuance of a ridge-shaped shoal rising thirty 
feet above the bed of the sea, the materialof which it is com- 
posed having no adhesive properties, and the particles 
which are therefore easily moved in water, in a position 
where the concentrated energy of a large volume of 
flowing water is continually passing over it, is due to 
the laws which govern the movements of the currents 
in rivers and estuaries, The action causing the ridge 





may be described as primarily due to the ro 

motion of the individual particles of water which roll 
round one another in their forward motion, imparting a 
tendency to the whole mass to assume a curved course 
rather than one parallel to the plane in which it is 


moving. It is due to this action—aided by the greater 
or less resistance of the materials composing the bottom 


and sides of the channel through which water flows, 
which by yielding in one part and resisting in another 
cause deflections of the stream—that bends in the side, 
and the deeps or holes in the bottom oceur. A stream 
under natural conditions never keeps a straight line 
either horizontally or vertically. In the Mersey the parti- 
cles of water of the ebb current flowing vertically through 
the deep channel immediately above the bar are deflected 
when they come in contact with the sand ridge, and 
having to rise up and pass over this ridge, assume a 
circular motion in the same way that the horizontal 
planes do when passing round a concave bend. The 
heavy particles of sand in motion in the water are rolled 
up and carried a certain distance; the lighter particles 
are not only carried up, but a certain portion transported 
away. On the reversal of the tidal current the same 
operation takes place, the heavy particles being rolled 
back to their original position. The excess of material 
due to any detritus brought by the river is cleared away 
by the preponderating power of the descending ebb, and 
thus a mean condition is maintained. An inspection of 
Professor Osborne Reynolds’ model of the Mersey 
clearly shows the action of an oscillating current on sand 
as thus described, the course of the different-sized 
particles being distinctly traceable. Under ordinary 
circumstances, and in the case of most bars, strong land 
floods, by further increasing the relative power of the 
ebb, result in a decrease of the sand constituting the bar, 
and a consequent temporary deepening of the water over 
it. In the Mersey, however, there are other causes 
operating which counteract this influence. The upper 
estuary consists of a wide expanse of shifting sands. 
These sands are constantly liable to be transported by 
the change in the position of the channels passing 
through them, due principally to large land floods. At 
this period the freshets prevail over the tidal influence 
and cause the existing channels to assume different direc- 
tions. These changes in the sand, locally known as 
“frets,” load the water flowing through them with sand 
and alluvium. The ebb current at these times 

down to the bar loaded with as mucb detritus as its 
transporting power is capable of holding, and thus 
supplies material for building up and adding to the bar. 

The great “fret” of 1870 is reported to have caused the 
removal of nearly six million cubic yards of sand out of 
the upper estuary. Following this, the depth of water 
on the bar gradually diminished from 11ft. to 7ft. If the 
great changes or “frets” which have from time to time 
taken place in this estuary be examined, it will be found 
that an increase of the material on the bar has almost in- 
variably followed. 

The merits of the remedial action of fresh-water floods 
in removing bars is not so great as at first sight appears. 
The fresh water of the flood does not cause an additional 
quantity of ebb water to pass over the bar equal to that 
which comes down the upper reaches of the river above 
the influence of the tides; the fresh water only displaces 
a certain quantity of tidal water which otherwise would 
have flowed up the river. Further, the fresh water 
which thus displaces the tidal has not so great a scouring 
effect owing to its lighter specific gravity. 

The popularly received idea, that bars are due to matter 
carried in suspension being deposited at the site where 
two opposing currents meet, or to a decrease of velocity 
of the current owing to the increased area of the space 
into which the channel discharges, is not borne out by 
facts, as there are instances where these conditions pre- 
vail where there are no bars, and of bars existing where 
the current carries little or no matter in suspension. 

The matters of which bars in sandy estuaries are com- 
posed is of a size and specific gravity too great to be 
carried in suspension, and these bars are frequently 
situated a long distance from the embouchure of the river 
which alone could supply the detritus. The matter 
brought down in such cases is deposited at the head of 
the estuary many miles above the bar. 

The state of equilibrium of a sand bar being reached 
and known, if a sufficiently preponderating influence can 
be given to the ebb current the bar must ually dis- 
pone by more particles being carried out than are brought 

k, resulting in a deepening of the channel. This is 
not to be accomplished so much by increasing the tidal 
capacity of the reservoir above, as this, by admitting 
more tidal water, increases, although to a rather less 
extent, the power of the flood as well as the ebb, and so 
continues the balance of forces, but rather by taking 
advantage of the power due to the effect of gravity of the 
descending stream, and concentrating its energy on the 
space occupied by the bar. 

No definite opinion of any value can be given as to the 
remedial measures best adapted for improving the navi- 
gation of the lower Mersey, except it be founded ona 
careful survey of all the surrounding circumstances. The 
pro further investigations of Professor Osborne Rey- 
nolds, and the committee appointed by Section G, at Man- 
chester, of the laws which govern the movement of sand 
in estuaries, will be of st ch service in elucidating this 
subject. The various suggestions which have been made 
may be of more or less value, according to the experience 
which their authors have had in similar works, or the 
attention they have devoted to this special subject. Mr. 
Shelford, who has devoted much attention to hydraulic 
cnginentny, proposes that means should be taken for pre- 
serving continuing the line of the Great Burbo sands, 
by stone mounds or training walls; but it is a question 
worth consideration whether more effect would not be 
gained by carrying out work of this kind on the —_ 
or concave side of the channel, where the greatest velocity 
and scour must take place. By following and continuing 
the line of the Jordan sands, and taking measures to pre- 
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vent any portion of, the last of the ebb passing away to 
the north-east, over the Jordan flats, an immensely in- 
creased scouring action would be brought to bear on the 
bar. The concave form of the channel is favourable to 
the maintenance of the ebb and flood currents in one 
course; and itis possible that if this work were carried 
out no training would be required on the other side, 
but only the stopping up of the small lateral channels 
which pass through the Burbo sands and allow the escape 
of a large quantity of water which otherwise would have 
to pass over the bar. Dredging has been proposed as 
a more economical means of improving the bar than 
attempts to regulate the channel. It is obvious, however, 
that dredging, to be of service, must be a continuous, and 
therefore very costly work. As long as the conditions 
remain as they are now the same results will ensue, and 
the sand removed by a dredger would be replaced at the 
next inshore gale. A season’s work might thus be un- 
done during one storm, and the navigable depth of water 
reduced to its former dimensions ; so remaining until the 
sand could be again dredged away. 

Liverpool has an advantage over many ports on sandy 
coasts, in not having a strong littoral drift, carrying sand 
or shingle with it across the exit of the river. To this 
cause, notwithstanding the extensive remedial works 
which have been carried out, the entrance to Lowestoft 
Harbour can only be maintained by constant dredging. 
The same has been the case with many of the harbours 
on the French and Belgian coasts, where the projection of 
piers has resulted in a gradual growth of the coast line 
seawards, owing to the travelling matter being arrested 
in its course by the piers. Every further extension has 
resulted in a further growth, till the length of the piers 
has become so great that the entrances can only be main- 
tained by sluicing reservoirs and dredging. The Mersey 
also differs from rivers discharging into tideless seas and 
carrying down with them an enormous amount of allu- 
vium, which, being deposited at their mouth, forms im- 
mense deltas, through which the water has to find its way 
by several different wide and shallow outlets. In these 
cases training walls, as carried out in the Mississippi and 
the Danube, by concentrating the energy of the current 
in one channel, have imparted sufficient velocity to the 
current to enable it to act as its own transporter. An 
enormous mass of material has thus been carried away by 
the natural action of the current, leaving a deep navigable 
channel. 

Works of this character would be useless on the tidal 
harbour of the Mersey, where the obstruction comes from 
the sea, and not from the river, and where the fresh water 
bears only an insignificant proportion to that of the tidal, 
the respective quantities given being two million cubic 
yards of fresh water and 500 million cubic yards of tidal. 
There are instances of rivers discharging on sandy coasts, 
and at times carrying large quantities of alluvium, which 
have no bars. The most notable examples in this country 
are the Thames, the Severn, and the Humber. The 
drainage area of these rivers is very large, that of the 
Thames being 6000 square miles, the Severn 8000, and the 
Humber 10,500 acres, as compared with 1706 square miles 
of the Mersey. The Humber perhaps carries the largest 
amount of alluvial matter of any river in this country, 
but not only is the relative size of its drainage area very 
large, but it is provided at its entrance into the North 
Sea, on one side, with a natural pier or groyne, made by 
the projection of Spurn Point, which directs the ebb 
current in the same course as that of the tidal flow in the 
sea, and causes the tide coming from the north to sweep 
round it and carry away any sand which might have a 
tendency to collect there. In Boston Deeps, which is only 
a few miles south on the same coast, there exists a bar. 
Here the rivers which discharge their waters to the sea 
by this outlet deposit any alluvial matter which they 
bring down, at the upper end of the estuary twenty miles 
away, and the only material for forming the bar is the 
sand drawn by the waves from a comparatively shallow 
sea, having only a depth of about 25ft. at low-water 
spring tide. In the adjacent entrance to Lynn Deeps, 
where the depth of the sea at the mouth of the bay is 
more than three times as great as that off Boston bar, the 
energy of the waves is expended before they reach a suffi- 
cient depth to disturb the sand, and therefore there is no 
sand that can be put in motion in gales to form a bar. 
A depth of from 10 to 15 fathoms is maintained at low- 
water spring tide up to the head of the estuary. 

Although it is impossible, in dealing with a subject 
having so many different local disturbing causes as the 
bar of a river, to lay down any general plan for remedy- 
ing it, it is of value to look to places where works carried 
out in harbours of somewhat similar character have been 
successful. For this purpose the harbour of Dublin may 
be selected. The Liffey has only a drainage area of 108 
square miles, and discharges into Dublin Bay through 
large beds of sand. The deepest channel across these 
sands or the bar had 6ft. on the crest, with about 16ft. on 
either side. The works carried out consist of a training wall 
parallel with the course of the river on the south side, and 
on the north a wall or pier has been run out from the 
shore towards the bar at an angle of about 40 deg. to the 
river. This wall is carried above high water for part of 
the length, gradually dropping to low water as it 
approaches the bar. By this arrangement, while the 
whole scour of the ebb has been concentrated on the bar, 
no diminution has taken place in the area of the tidal 
reservoir above the bar, but rather it has been increased 
by the dredging carried out for the improvement of the 
river. The bar has in this way by scouring action alone 
been reduced 10ft., giving an equally increased depth of 
water over it. Another example of the effect produced 
in part by induced tidal scour is that of the Tees, the 
estuary of which is encumbered by sand. Two con- 
verging walls from the north and south shores have been 
carried out, which, when finished, will leave an opening 
of about 700 yards at the ends, which curve seawards. 
Although one of these walls is not yet completed, the 
depth of water on the bar has been increased from 11ft. 
to 18ft. at low water spring tide, and is still deepening. 





On the Tyne, the two piers carried ‘out at the mouth of 
the river have resulted in deepening the entrance from 
6ft. at low water spring tide to 20ft.; the tonnage entering 
the port, both in quantity and size of the ships, has in 
consequence very largely increased. In 1863, 422 vessels 
over 500 tons register entered; in 1882, the number 
was 4827. In addition, the Tyne has become one of the 
most important harbours of refuge on the north-east coast, 
no less than 515 vessels bound for other ports having 
entered the harbour during gales in one year. 

These are only a few of the examples which might be 
quoted to show that no physical impossibility exists to 
prevent the improvement of the harbour of the Mersey ; 
and if public attention is directed to the matter, the 
meeting of Section G at Manchester will not have been 
without service to the commerce and trade of the district, 
which must be still further developed when the Ship 
Canal brings the ocean-borne goods into the heart of the 
city without breaking bulk. 








TECHNICAL EDUCATION. 
By Henry Dyer, C.E., M.A, 

I HAVE read the articles and letters on technical educa- 
tion which have recently appeared in Tuk ENGINEER 
with mingled feelings of satisfaction and disappointment ; 
for, although I think good service has been done in direct- 
ing attention to some of the weak points connected with 
the present educational movement, some of the expres- 
sions used—both in the leading articles and the corre- 
spondence—will be apt to give to many readers the 
impression that the cry for improved technical—including 
commercial—education is got up and maintained chiefly 
by teachers and professors, largely for their own benefit. 
That this is not the case is clearly shown by the action of 
the Associated Chambers of Commerce at their recent 
meeting, when it was unanimously resolved, “That in 
consequence of the increasing: competition with foreign 
countries, this Association should consider the whcle 
subject of commercial and technical education, and 
support the Government in any practical legislation that 
will tend without loss of time to establish technical and 
commercial schools and evening classes, and that a com- 
mittee of this Association be appointed to carry this into 
effect in conjunction with the Association for Promoting 
Technicaland Commercial Education.” Therepresentatives 
at this meeting were, without exception, hard-headed 
men of business who were not likely to be carried away 
by mere sentiment; but, on the contrary, were likely 
rather to have gone to the opposite extreme, and 
looked upon education chiefly as a paying invest- 
ment. There can be no doubt that with some men 
technical education is largely a craze, which, like other 
crazes, is apt to be run to death, unless controlled by an 
enlightened public opinion. During last session of Parlia- 
ment a Technical Instruction Bill was introduced for 
England, while one was passed for Scotland. I have read 
carefully all the discussions which have taken place, both 
in and out of Parliament, and I have no hesitation in 
saying that neither the men who were the most active in 
promoting the latter Bill, nor the School Boards who 
will be responsible for its working, have clear ideas as to 
what they will do with it now that they have got it. The 
working classes, however, have rather decided opinions ou 
the subject of taxation for education, and think that some 
general questions which underlie it should first have been 
decided. It would occupy too much space if I attempted 
to discuss these even in outline, but as the recent articles 
and correspondence seem to have had their origin in a 
leading article—Enoineer, April 29th, 1887—on a paper 
which I read before the Institution of Engineers and 
Shipbuilders in Scotland, I should like to make a few 
observations on some of the points which have been 
raised. 

In the article above mentioned it was said, “ Let it not 
be supposed that we deprecate all technical instruction, 
and advocate a return to the old system of apprentice- 
ship and no training. Very farfrom it. We desire to see 
university and technical school training altered and 
adapted to the purpose for which it is intended. It must 
be used to supplement shop training, not to supersede it. 
The weak point in university training is that it is all 
theoretical. The weak point in the old apprenticeship 
system was that it was all practical.” With these remarks 
I thoroughly agree, and that being so, although we are 
likely to differ regarding details, and to the relative im- 
portance to be given to such details, these are matters for 
amicable discussion which I hope will be continued in the 
pages of THE ENGINEER. With regard to the theoretical 
training which is given to engineers in universities and 
colleges, there can be no doubt but that a great deal of it 
is not only useless but unfits the students from becoming 
good practical engineers. The teachers seem to think that 
unless they glorify their subjects with the higher mathe- 
matics, and enter into calculations of probabilities of error 
which can only be ascertained by experiment, they are 
not worthy of a place in a technical curriculum. They 
seem to forget that nine-tenths of the work done by 
engineers requires nothing but elementary mathematics, 
and they go on dreaming about subjects which their 
students can never possibly apply, and which are useful 
neither for oy peso of education nor instruction. The 
teachers ought to ponder the words of John Scott Russell 
on this point. He said, “ For a mere philosopher, and for 
a practical mechanic, the science of physics must be taught 
in quite a different way. Certain elementary principles 
are no doubt the same for all men and all circumstances, 
but it is only the purest and most abstract science. To 
the man of science, the science itself is the end and aim ; 
to the technical man, science is the mere tool and instru- 
ment, and what he wants to know is not the mere science 
only, but the means of shaping it to his end, and the best 
way of using it so as toachieve his purpose.” Some years 
ago Professor Kennedy, in one of his introductory lectures, 
said, “I have no hesitation in saying that a man’s know- 





ledge of mathematics ends exactly where his ability to 
work genie ends ; anything beyond that is useless, so 
far as his profession goes, and is even liable to have, in 
certain cases, disastrous consequences.” No doubt some 
improvements have taken place during recent years, but 
in many cases the old-fashioned systems prevail. 

On the other hand, the more popular education, namely, 
that given under the Science and Art Department, and 


the City and Guilds of London Institute, as at present 
constituted, is not likely to lead to very much , for in 
too many cases the students are simply used as grant- 


earning machines, and their wants are less studied than 
the idiosyncrasies of the examiners. The consequence is 
that we have young men with bundles of certificates, who, 
when they find their way into a drawing-office, are prac- 
tically useless. They have not been taught to think for 
themselves. They think and act according to a printed 
syllabus issued from South Kensington, or the text-book 
of their professor or examiner. The feeling is undoubted!y 
increasing among engineers that notwithstanding all that 
is being es in the name of education, the young men of 
the present day have not the same originality of mind as 
their predecessors. That is to say, they have not been 
educated at all. They have been turned out small edi- 
tions of their teachers or examiners. As Professor Roscoe 
said in his presidential address at the British Associa- 
tion, “the country is now awakening to the necessity cf 
placing its house in order in this respect, and is beginning 
to see that if she is to maintain her commercial and indus- 
trial supremacy, the education of her people from top to 
bottom must be carried out on new lines.” The funda- 
mental principle which must guide those who make the 
reorganisation is that science and practice must as far 2s 
possible go together, not only in the elementary, but also 
in the higher departments. 

The great body of the people can never get beyond the 
elementary and the evening schools, compelled as they 
are to begin to earn their living at as early an age as 
possible. No attempt should be made to teach them 
their trade in such schools; all that should be given 
should be the elements of general education, and of the 
principles which underlie those trades. This should be 
done not merely from text-books, as is too much the case, 
but to a considerable extent by training the eye and hand 
to delineate, or to make, the objects about which instruc- 
tion is given, all this being supplementary to practical 
work done in the workshop or manufactory. If the 
various trades would insist on those who wish to be 
admitted as journeymen producing evidence not only of 
having served an apprenticeship, but also of having 
obtained a certain minimum of theoretical instruction, we 
would soon hear the last of the cry about the decadence 
of our workmen. In some trades it might be necessary 
to have special schools for teaching some of the details of 
their work; but this must be done largely at the expense 
of those interested, and not of the public. On the Con- 
tinent Chambers of Commerce and trades societies have 
done a good deal in this direction, and a beginning is 
being made in this country, as, for instance, in the work 
done by the Institute of British Carriage Manufacturers. 
I do not think it probable that the apprenticeship schools, 
supported by public funds, which are being instituted in 
France, are ever likely to find favour in this country. 

Those who can afford to keep their sons at school till 
they are sixteen or so should send them to a secondary 
school, in which special attention is paid to the physical 
sciences, drawing, and a certain amount of training in the 
ordinary workshop tools, which will be useful to them 
whatever department of manufacturing industry they may 
take up. After a three years’ apprenticeship, and study 
at evening classes, such youths would have received a 
fairly good introduction to theory and practice, and the 
best of them might take a session or two at the day classes 
of a college. It would be highly desirable if all students 
of engineering passed a year or two in the ere 
before going to college, as such an arrangement would 
test whether they were at all likely to turn out good 
engineers, and their practical experience would be of the 
greatest assistance to them in their theoretical studies. 
There are, however, a comparatively large number of well- 
to-do youths who will prefer to go to college directly from 
the secondary school. If the instruction at the college is 
of the right kind, and if the students afterwards serve an 
rg ee: of at least three years, they may turn out 
well, if their heart is really in their work, which unfortu- 
nately is too seldom the case. 

Our present system of education tends largely to over- 
stock the market with clerks, and with applicants for 
genteel occupation, and if we do not take care, with all 
this ery for technical education, we will turn out lots of 
men who are fair draughtsmen, but who will not con- 
descend to a good day’s work with the hammer and chisel, 
or who cannot do it even if they tried ; while encourage- 
ment ought to be given to young men of energy and 
ability, by means of bursaries and scholarships, to pass 
from the workshop to the college: it must be done with 
great discretion, and only on the principle of helping those 
who are able and willing to help themselves. The most 
useful part of a man’s p- eves is not that which he gets 
at school or college, but that which he gives himself, when 
doing his best to overcome difficulties which may be placed 
in his way. 

When I was in Japan I was so impressed with the 
necessity of a combination of theory and practice, that 
during the student’s course I kept them six months of the 
year at college and six months at work. In the paper 
above alluded to, I pointed out that the arrangements of 
the Scotch Universities were well suited for carrying out 
this division of study and work, and I believe in some 
cases it is done. I understand that at Bristol a similar 
arrangement has recently been made with the students of 
University College. 

I thoroughly agree with some of the remarks about 
the necessity for improved commercial education, only 
this, that I consider commercial education a branch of 
technical education. Many of the graduates of the con- 
tinental technical schools, finding it impossible to obtain 
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openings as engineers, have taken to the commercial side 
of the business, and they become excellent agents; while 
those who have been trained in the commercial schools 
proper are good linguists and sharp business men, and 
are certainly ousting Britons in all parts of the world, 
exe on account of their superior training, partly 

use they are willing to work for smaller remunera- 
tion, but largely because they exert themselves to adapt 
their goods to the wants of their customers. Notwith- 
standing all that has been said about German technical 
education, I believe that excellent general education is to 
be credited with a great deal of the recent commercial 
and industrial progress of Germany. Mr. Matthew 
Arnold, in his recent report, says that when visiting the 
German schools he was much struck with the superiority 
of the instruction over ours, and in his notes he often 
wrote, “ The children are human.” With us the children 
have been largely reduced to mere counters for grants, 
and when they leave school they have little independence 
of thought. I have also been struck with the excellence 
of the instruction in the German technical schools; it 
seems all chiefly designed to draw out the students, and 
not merely to pump information into them. 

In one of the leading articles which appeared in Tue 
ENGINEER, it is stated that “the sole purpose which any 
parent has in view when he makes his son an engineer is 
to enable him to earn his living. In other words, he 
wants to give the young man such a training, that he can, 
when trained, go and earn and make money ;” while many 
of those who advocate improved technical education sa 
that its chief object is to enable us to withstand conti- 
nental competition. While recognising the necessity for 
attention being paid to these points, I think a great harm 
is likely to be done to the students if they are exclusively 
kept in view. The teachers should remember that the 
students are human, and that they have interests and 
duties far higher than the mere making of money them- 
selves, or preventing the Germans from making more 
than their share of it. 








LONDON AND SOUTH-WESTERN RAILWAY 
LOCOMOTIVE. 


WE | aap as a supplement last week drawings of the 
London and South-Western Railway engine exhibited at 
Newcastle. We give above and on page 392 further 
drawings of the engine. The specification, written by 
Mr. W. Adams, locomotive superintendent of the line, to 
which the engine has been built, is so complete and well 
written that we give it in full, as a specimen of model 
English specification :— 

Specification of Four-wheels Coupled Bogie Express Engines, London 

and South-Western Railway Company. 


i : : Drawinc No. 4088. 
Principal dimensions— 


ft. in. 
Inside diameter of cylinders .. .. .. .. .. «2 « 1 6 
WOM te, Sty LO cat lor Hay. real Al 
Length of barrel between plates .. .. .. «. 10 2} 
Diameter of boiler barrel outside .. .. .. .. «2 « 4 4 
Length of fire-box shell outside iia celeeh ere 








ft. in. 
Width of fire-box shell at bottom .. .. .. .. .. .- 8104 
PE I bs a ds) Sel S4v Were ee cs oe GEE 
Diameter of tubes outside... .. .. .. .. .. «2 «. O I} 
Height of centre of boilerfromrails .. .. .. .. «. 7 4 
Len, CE 56 55. ten. 00h 0a. 00 #5 he 
Thickness of engineframe .. .. .. «2 «. « of 9 1 
ee eee at: ats Se ae ee. oe ee 
Diame' ving w on tread 
Diameter of trailing wheels on tread ycOUpIed .. oo oe OF 
Diameter of bogie wheels on tread.. .. .. .. «. «- 8 4 
Wheel base, total from front tohind wheels .. .. .. 21 11} 
Centres of EY a5 66 ae oe ids oh 60.00 2. © 
Centre of e to centreof driving wheels .. .. .. 9 11} 
Centre of driving to centre of trailing wheels .. .. .. 8 6 
+ ny centre of buffersfromrails.. .. .. .. .. 3 5 
Working steam pressure .. .. .. «. 160 lb. per sq. in. 


Preliminary remarks.—Where the dimensions are omitted in this 
———- they will be found fully detailed in the drawing, and 
these, as well as the terms of this specification, must be strictly 
adhered to, except in cases where the consent in writing of the 
locomotive superintendent has been first obtained. 

Jron.—In all cases where the words ‘Best Yorkshire Iron” are 
specified the same must be wrought iron of the manufacture of 
Low Moor, Bowling, Cooper’s, Taylor's, Monkbridge, or Farnley 
best iron. In all cases the brand of the manufacturer is to be kept 
where it can be seen. 

ag copper is to be of best quality, and is to be supplied 
by either Williams, Foster and Co., the Broughton Copper Com- 
pany, Pascoe, Grenfell and Sons, Vivian and Sons, John Bibby and 

.» or other makers to be approved by the locomotive super- 
intendent. The copper stays are to be made from best soft rolled 
bars, and the rg oe plates are to be properly annealed, and are to 
om a test of being bent cold without showing any signs of 
cracking. 

Brass.—The brass where specified must be of good tough metal. 

Gun-metal.—The gun-metal for all the parts except the slide 
valves must be com of copper, 8 parts; tin, 1 part. The 

n-metal for the slide valves to consist of copper, 16 parts ; tin, 
pe = cc 4. The axle boxes to be made of copper, 16 parts; 

An, £3 pa 

White metal.—The white metal must be composed of Babbitt’s 
anti-friction metal. 

Boiler barrel.—The boiler barrel is to be cylindrical and butt 
jointed, and is to be made in all respects as shown on drawing. 
It is to be 10ft. - long between the smoke-box tube plate and 
the throat plate of the fire-box shell, 4ft. 4in. outside diameter, 
and composed of }in. plates of best Yorkshire iron. The longi- 
tudinal joints are to have inner and outer covering strips double 
rivetted; the rivets being placed zig-zag. The transverse joints 
are to have an exterior strip single rivetted. All studs and fittings 
are to be fixed before the boiler is tested. A soft steel mud-hole 
seating is to be rivetted to the bottom of the back plate of the 
boiler, and is to have a cast iron cover secured to it by studs. 
The boiler is to receive a coat of boiled oil whilst warm, and 
another coat of red lead before being lagged. 

Smoke-box tube plate.—The smoke-box tube plate is to be of best 
Yorkshire iron #in. thick, the tops and sides of the plate being 
turned forward 2in., forming a flange for the smoke-box, and is 
to be secured to the boiler barrel by a continuous weldless ring 
of mild Siemens-Martin angle steel well annealed, manufactured 
by Vickers, Sons, and Co., Sheffield, or by Messrs. John Spencer 
and Sons, of Newcastle-on-Tyne, which ring must be faced, bored, 
and turned on the edges, and then shrunk on the boiler barrel 
and is to be double rivetted to the same, the rivets being place 
zig-zag. The tube plate is to be faced where it is joined to the 
boiler angle iron. Eight wash-out plugs are to be inserted in the 
plate as shown on drawing. 

Fire-box casing.—The fire-box casing is to be 6ft, long and 
3ft. 10}in. wide outside at the bottom, and is to be 5ft. lin. below 
the centre line of the boiler. The top and sides are to be in 
one plate fin. thick. The back plate to be ,in. thick, and flanged 








over to join the covering plate. The front or throat plate is to 
be in. thick, and flanged over to join the barrel. The seam join- 
ing of the fire-box shell and boiler barrel is to be single rivetted. 
The expansion brackets are to be rivetted to the sides of the fire- 
box-shell. 

Rivets.—The boilers are to be rivetted with rivets jin. diameter] 
except those through the foundation ring, which are to be jin. 
diameter well snapped; the holes in the plates are to be slightly 
countersunk under the rivet heads, and so punched that when the 
plates are in the proper position for rivetting, the smaller dimen- 
sions of the holes shall be together at the centre of the joint. All 
holes in the various plates and angle irons must be perfectly fair 
with one another, and must not be drifted in any case ; should any 
of the holes not be perfectly fair they must be rimered out until 
they become so, and every hole must be completely filled by the 
rivet. The holes in the ahgle irons must be marked from the plates 
and drilled—not punched—the pitch of rivets and lap of joints 
being in all cases as shown on drawing. Great care must be taken 
that the plates are brought well together before any rivets are put 
in. The edges of all plates are to be planed before being put 
together. Any caulking which may be required must be done with 
a broad-faced tool, care being taken that the plates are not injured 
by so doing. 

Inside fire-box.—The inside fire-box is to be of copper, 5ft. 2Zin. 
long inside at the top, and 5ft. 4gin. long at the bottom; the height 
inside at the middle of the box is to be 5ft. 94in., the width inside 
at the top 3ft. 6in. and at the bottom 3ft. 3jin. The tube plate is 
to be jin, thick where the tubes and barrel-stays pass through 
it; the — is to be reduced by hammering to in. 
thick, and is to flanged back to join the covering plate. The 
back-plate, which must be gin. thick, is to be flanged forward. The 
sides and top are to be in one plate and in. thick, the joints are to 
have 2}in. lap when finished, and to be single rivetted with Zin. iron 
rivets. All the joints in the copper fire-box are to be hand rivetted. 
Where rivets are applied, the instructions as regards the boiler 
rivetting are to be carried out. Two fusible plugs are to be fixed 
in the crown of the fire-box. 

Fire-hole doors.—The ring for the fire-door is to be of the best 
Yorkshire iron, and is to be circular and of the dimensions shown 
on drawing. The ring is to be rivetted to the fire-box by din. 
rivets, and is to project Zin. beyond the edges of the plates, which 
must be well caulked. The fire-door is to be of wrought iron, 
formed in two halves and made to slide as shown on drawing. A 
wrought iron deflecting plate is to be fixed in the fire-hole door. 
Also a brick arch in the fire-box as shown. The outside and inside 
fire-boxes are to be stayed ther on all sides with copper a 
lin. diameter, and fourteen threads per inch, screwed steam-tight 
into both copper and iron plates, and afterwards rivetted over, the 
thread being turned off the portion of the stay between the plates. 
Great care must be taken in cutting off the ends of the stays so as 
not to injure the threads. The pitch of the copper stays is not 
to exceed 4in. Great care must be taken that the holes in the out- 
side and inside boxes are exactly opposite one another. The barrel 
stays are to be rivetted to the boiler with fin. rivets, and secured 
to the tube plate as shown on drawing. The inner copper fire-box 
is to have eight roof stay bars of best steel of the section shown, 
and secured to it by bolts which are tapped into the stays only as 
shown on drawing. The stays are to bear on the back and front 

lates, and are to be slung where shown to the outer shell. The 
k plate of the fire-box casing and the smoke-box tube plate are 
to be stayed together with thirteen longitudinal stays l4in. diameter 
where they pass through the plates, and ljin. diameter for the 
remainder of their a these stays are to have a head bedding 
on a copper washer and screwed into the fire-box plate, at the other 
end they are to be secured by a nut bedding on a copper washer on 
each side of the plate. 

Tubes.—The boiler is to contain 218 lap-welded tubes, manufac- 
tured from steel. e weld is to be perfectly sound and well 
finished, the ends are to be clean and square, and the surface is to 
be free from defects. The tubes are to be No. 11 B.W.G., lin, 
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outside diameter, expanded at the smoke-box end to ljin. outside 
diameter for a length of 3in., and contracted to 1gin. outside dia- 
meter at the fire-box end. The tubes are to be expanded bya 
Dudgeon’s tube expander, and beaded over at the fire-box end by a 
proper tube beader, and at the smoke-box end the tubes are to 
stand through plate fin. The maker of the tubes to be approved 
by the locomotive superintendent. 

Dome.—The steam dome is to be made as shown on drawing. 
The dome is to be 2ft. inside diameter, and 2ft. 2in. high inside, 
and ;4in. thick. The dome is to be made in one plate with the 
seam welded up. A strengthening plate }in. thick is to be rivetted 
to the inside of the boiler under the dome as shown on drawing. 
The hole for the dome is to be 19}in. diameter. A soft-steel man- 
hole seating is to be single rivetted to the centre of the fire-box 
top, and fitted with a cast iron cover-plate formed in one with the 
safety valve columns. The cover-plate and manhole seating are to 
be accurately faced, so that a perfect steam-tight joint can be made. 


(To be continued.) 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. 





COLONIAL DEFENCE. 


Srr,—The problem of how the vast empire ruled over by her 
Most Gracious Majesty Queen Victoria can be best defended at all 
points, and how this desirable end can be attained at moderate cost, 
is so important that I beg for space in your valuable paper to refer 
to plans which I have endeavoured to mature, considering them 
likely to be attended with success. 

Permit me, then, to quote from two lectures on the same subject, 
delivered by request of the Council of the Royal United Service 
Institution in June, 1876, and duly published in the Institution’s 
journal for that year. In these lectures, after describing the plans 
in detail, I summarised their salient points as follows:—Having 
“*thus briefly indicated how England’s defence can be insured by 
local means, without interfering with our manufacturing people, 
which is a point of the utmost importance to us; without drawing 
upon the seamen of our mercantile marine, which is of still more 
vital importance to us; and without detaining on our coasts the 
warships needed” for the protection of our own commerce, and ‘‘for 
destroying the fighting ships of the enemy,” I will now proceed to 
show how our sgadrons ‘‘can be supplemented with other forces at 
our disposal, and enable our trade to be successfully carried on by 
our merchant navy.” This navy comprises numerous swift passenger 
steamers, which in war time would doubtless become the carriers 
of a large part of the most valuable portions of our merchandise, as 
well as of the munitions of war required at our more distant naval 
stations,” for both of which purposes sailing vessels would be com- 
paratively valueless. This lecture further indicated how the whole 
steam mercantile marine could be organised, and being commanded 
by its own officers, duly trained for such ‘‘work, and rewarded by 
honorary rank as lieutenants and captains, would be enabled to 
defend itself against privateers,” and also “‘ to act as a medium of 
c nication or ting link between our war cruisers stationed 
to protect” our trade routes from the attacks of ‘‘ironciads or 
heavy war vessels.” 

These attacks are likely to be made with much suddenness ; and 
unless merchant steamers are armed before a war, and their crews 
familiarised with the use of guns—of which the most suitable are 
those of a strong and simple quick-firing type—the reserve men on 
board will become rusty, and the untrained men be of little use in 
war. 

Experienced officers consider that, unless the captains of the 
merchant steamers in peace are enabled to retain command on the 
outbreak of war, their vessels are not likely to be of much assistance 
to the Royal Navy; and that the taking these steamers to England 
or elsewhere to have guns mounted, magazines fitted and filled, 
crew, provisions, and stores - on board, together with new 
captains and officers appointed who are wholly unaccustomed to 
such ships, is not likely to result advantageously. 

There is likewise the liability to capture by any improvised war 
craft, whilst ex rowte for their armament; and when at length armed 
—should the war still continue—they would be unfit for the 
me performance of the duties pertaining to our “‘ Offensive 
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Our right arm, as General Collinsorti well expressed it at the Royal 
United Service Institution, is ‘‘the Navy;”’ and with this strong 
rigkt arm, we must be ready to strike hard and quickly on the 
commencement of hostilities, and not wait at home to be struck by 
anenemy. The warships capable of striking hard are ironclads. 
These alone are suitable for efficiently protecting our valuable com- 
merce; which more than one French statesman has spoken of 
crippling by means of French armourclads, rather than by following 
the old plan of sending their ships to fight similar vessels, in case 
of hostilities with us. 

We have therefore to be prepared with cruisers capable of 





guarding our lines of c tion, and iently powerful to 
be a sure defence to our traders, which, if armed and sailing in 


pairs, should be enabled to brush off any improvised craft, and to 
continue their voyage, whether it be for the supply of the Royal 
squadrons with the men, coals, and provisions needed for their 
maintenance, or to carry British manufactures to our colonies and 
possessions, receiving in return the food and other necessaries 
required by the people of the United Kingdom. 

e strong knife stems of the two companion trading steamers 
would be, if not a preventive to attack, at least a formidable 
means of defence; and if these weapons were supplemented by a 
torpedo or two, and a few quick-firingguns, it would enable the two 
vessels—handled by their skilful commanders—to conquer, so to 
speak, a safe passage to their destination. 

Not only will powerful merchant steamers be required to main- 
tain the fuel supply, which may be termed the life blood of the 
Royal Navy, but as quickness of sea carri of merchandise 
would also be very important, especially on the outbreak of war, 
many more steamers would be wanted to take the place now occu- 
pied by sailing vessels. Some additional steamers would likewise 
be needed for hospital ships, and to carry the boats suitable for 
the conveyance of wounded men after an action, for the modern 
quick-firing guns will sweep the decks of all vessels not protected 
by side armour, and convert their gun decks into very shambles. 

The Russian shell fire poured into the unfortunate Turkish shi 
off Sinope afforded an indication of what might even in those early 
days be anticipated, and serves to show how greatly the extension 
of the Red Cross to navies of all nations is now needed. Not only 
so, but the boats of war vessels could scarcely escape being riddled 
in a closely-contested struggle, and hence the sooner the Red Cross 
and its means for saving life are adopted the better it will be for 
sea-fighting humanity. 

The subsidy recently voted by Parliament is both a retainer and 
also a great step towards the improvement of our mercantile 
marine, and the additional strength and safety which is secured by 
the stipulation for an increased number of water-tight compart- 
ments will be of much service in lessening the present heavy loss 
in ships and life. The terms which provide for the manning of 
these subsidised vessels by British seamen, and by preference men 
of the Royal Naval Reserve, will render the mercantile marine a 
more valuable factor in maritime defence ; and the encouragement 
given for fulfilling the Admiralty stipulations will, amongst other 
advantages, tend to increase the popularity of the merchant ser- 
vice amongst British seamen. Such seamen will by their influence 
and example stimulate the coast population to enter ex masse the 
Naval Volunteer force which Admiral Vesey Hamilton was fast 
raising for manning the gunboats and working the torpedoes and 
other weapons required for the defence of our harbours. These 
volunteers would be aided by our experienced coastguard men, who 





are stationed at every landing point around our shores, formi 
the nuclei of our coast defence force, and should, when omuiel 
with machine guns and backed by our magnificent army of volun- 
teers, render any attack either upon our dockyards and arsenals 
or upon any part of our shores ‘‘ utterly hopeless,” 

A step which would still further encourage our seafaring popu- 
lation to become skilled in the use of weapons, and perhaps to take 
a pleasure in handling them, is to put on board all subsidised 
vessels from two to six light guns—fitted with Morris's tubes for 
exercise—and to secure that their cbief officers, as well as their 
commanders, should belong to the Royal Naval Reserve. The 
whole of these ships’ companies should be entered upon the condi- 
tion of becoming subject to naval discipline on the declaration of 
war—an arrangement which would tend to still further improve 
the esprit de corps of the merchant service. And were its com- 
manders and officers encou by occasional commissions and 
by promotions in the Royal Navy, and its best men given rati 
as petty officers, &c., a zealous reserve force, which would cadieie 
support our war ships, would be established, to the manifest 
advantage of our widely-extended empire. 

Lastly, I beg to refer to the movement for fortifying our out- 
lying ports and coaling stations, &c., as indicating the necessity for 
largely augmenting our marine artillerymen, substituting them—if 
needed—for line regiments, for marines are quite as useful in 
handling ships’ armaments 43 they are in shore operations. Accus- 
tomed as marines are to work with sailors, and trained to firing 
over water, they are far more valuable for manning forts, &c., than 
any linesmen can possibly be. Marines also form the best naval 
reserve, and possess the great advantage over other troops of being 
at home in boats, and well able to land and attack at a moment’s 
notice, free from mal du mer, fully justifying their motto, Per 
mare per terram, by being at all times ready to strike hard for their 
country’s welfare. Rost. A. E. Scott, Rear-Admiral. 

November 3rd, 





WATER SOFTENING, 


Sir,—It is very regrettable the discussion of this important ques- 
tion cannot be carried on ina friendly spirit ; we are not discussing 
the validity of patents, nor the respective merits of the different 

rocesses for the softening and purification of water in the market. 

e greater part then of Mr. J. H. Porter's letter in your last issue 
seems to me quite uncalled for. I have nut the honour of Mr. J. 
H. Porter's acquaintance, and the only reason he singles me out for 
attack is, no doubt, because I deliberately, and without consulting 
him, sold and fitted up a Stanhope water softener to replace one of 
his in an establishment where he was at one time manager, and 
that other clients of Mr. J. H. Porter are adopting the Howatson 
water-softener. ‘This is no doubt very unpalatable. 

Mr. J. H. Porter disdainfully tells us he declined to take up the 
French machine, and brings me to the front as a modern Lazarus, 
being only too glad to pick up the crumbs which fall from his scien- 
tific table. It surprises me very much to hear that he ever had the 
chance of declining this hi At all events, the marked suc- 
ces3 of the water-softening apparatus with which my name has been 
associated is a sufficient answer to any derogatory language Mr. J. 
H. Porter may use. 4 

It may interest ‘‘A. B. C.” to know that it is very much easier 
to treat water for town supplies than to treat the water generally 
in use for steam boiler purposes ; and as to quantity, it is only a 
question of outlay, looking from his point of view. I may as well 
say it is easy to apply the surface condenser of which he speaks to 
a 10-horse power engine, but it is not so easy to condense the steam 
from 1000-horse power. 

Surface condensers will produce a soft water, but a very impure 
one. How about the oil and fatty matters used in the cylinders ? 
Is it not a fact that explosions have taken place where boilers were 
fed with this soft and pure (?) water “A. B. C.” speaks of—and 
how about the incrustation on the condensers ? 

ANDREW HowaATson, 

Cronberry, Belle Vue-road, Upper Tooting, 5. W., 

November 7th. 








Sir,—Having reference to the correspondence respecting the 
above, we think Mr. J. H. Porter, in the 4th inst., pu ly goes 
out of his way in bringing up issues which had not previously been 
touched upon. He takes exception to one sentence at the head of 
our prospectus, which reads thus :—‘‘ This apparatus is quite dis- 
tinct from any other, and being of the most recent date, supersedes 
other previous and similar inventions.” This, as he must be 
aware, was not intended to convey the construction he puts upon 
it, but had reference to previous patents of the inventor. It is 
certain, however, that so far as we were concerned, the words even 
if used as he suggests would not be inapplicable, as, with a know- 
ledge of all the various machines in use, we arranged to purchase 
the ‘‘ Howatson” for a considerable sum, and are happy to say 
the results are highly satisfactory to us, a fact of which Mr. Porter 
is probably aware from various circumstances which must have 
come to his knowledge, and assured him that he at any rate is not 
able to convince others that the ‘“‘ Howatson” is only composed of 
the tanks, &c., he takes such great care to particularise, and to 
endeavour to hold up to ridicule, but which he subsequently claims 
as adopted from his earlier desi This assertion we must 
ask your readers to accept for what it is worth; for ourselves, 
we are quite innocent of such a thing as taking advan- 
tage of any of Mr. Porter’s modes of treatment, which, as a whole 
we cannotapprove of. He only goes into one part of the machine, 
and not into those more essential portions which are the cause of 
its The hine is quite open to inspection at all times, 
and its value may be judged by those who wish to test it, while for 
a full description your readers cannot do better than refer toa 
notice of the same in your impression of the 21st May, 1886. 

Referring to the concluding paragraph, wherein Mr. Porter is 
good enough to inform us who is our patent agent, his assertion is 
as incorrect and misleading as the other portion of his letter. 

We may inform your correspondent “‘ A. B. C.” that we shall be 
happy to undertake the treatment of water for town supplies in 
any quantity, and it may probaby surprise him to know that we 
are now arranging for treating a million or more gallons a day, in 
several instances, for the use of boilers and manufacturing purposes 


x aly. J. W. GRAY AND Son, 
115, Leadenhall-street, E.C., 
November 8th. 





THE RIVER RIBBLE SCHEME 


Sir,—I trust that you may continue to notice, as occasion may 
bring forth, the further developments of this scheme, profes- 
sionally interesting as these must be to the engineering world, 
and fraught with issues so financially serious to a not over-pros- 
perous provincial town. 

It does not yet appear to be fully perceived, locally, that the crux 
of this question, and, indeed, of the entire series of questions 
connected with it, lies in the present personal constitution of the 
Ribble Committee. Change or modify that, and all the rest will 
follow, e.g. (1) The selection of a consulting engineer, really inde- 
os of the views of either party, ave the proper framing and 

efinition of his instructions. (2) The fixing of the correct and 
sufficient amount of the further borrowing powers required to 
complete the scheme, in any future application to Parliament. 

ere is not the least reason to rush the appointment of an 
independent engineer. We can afford not only time sufficient to 
make a wise selection, but can give him ample time to investigate 


-everything for himself, to verify every estimate put before him, to 


look with his own eyes upon the actual situation, and to judge with 
his own mind, after he has assured himself that he has got all the 
requisite data correctly before him. The present dredging works, 
with those comprised within the existing contracts for dock works 

&c., will be going on all the time, should it take six months or more 





to consider and frame his report. We have £140,000 unexpended 
of our present borrowing powers, which will carry us on at the 
— rate of progress for another twelve months. Not the least 

arm or inconvenience, therefore, will accrue should thé ratepayers 
by their forthcoming vote decide not to go to Parliament at all this 
year, but await the result of the inquiry into the essential points 
that have been raised. There is a further most important con- 
sideration, whether, in the next bill to Parliament, powers should 
not be sought to form a harbour and dock trust, to administer in 
future the affairs of the Ribble. And I venture to think that if 
the larger ratepayers, all of whom, so far as I can learn, are, with 
very few exceptions, dead against the proposed action of the Ribble 
Committee to go to Parliament at once for another £510,000 in 
entire ignorance and disregard of the ultimate cost of the scheme, 
were to petition Parliament, or appear in opposition to the Ribble 
Committee before the Committee of Parliament, asking, as the 
persons most largely interested in providing the money for the 
scheme, for a better and more representatively-constituted admin- 
istrative body, of which they as a class should form part, without 





necessarily being members of the Corporation, I think that not only 
would they be heard, but that so eminently r ble a petiti 
would be granted. JAMES HIBBERT, 


Preston, N ovember 6th. 


Sir,—From the articles in your valuable paper on the above 
scheme you appear to have departed from the usual impartiality 
shown by you in noticing public works, or you have obtained your 
information from a biassed source. The works in question have 
now been going on for over three years, and have progressed 
favourably and rapidly, and are a credit both to contractor and 
engineer. 

e opposition to this scheme is not genuine. Not one single 
engineer of eminence has declared against it; whilst over twenty 
of the first men of the day have stated it to be quite feasible. You 
say in your last issue that a canal six miles long from Lytham to 
open water will be required. Now, the facts are that it is only 
two and three-quarter miles from the point named to open water— 
deep—and there has been a channel capable of admitting vessels of 
400 tons burthen to enter the river, though there has not been a 
d er at work for | thirty years, which has been kept open 
simply by the scour. The corporation have now two powerful 

ers at work, which are improving the channel daily, and 
training walls are being rapidly built, which are keeping the 
channel direct and scouring with efficiency. 

You also insert a copy of a letter from the master of the Lady 
Alice Kenlis. Now, the owners of this boat have had a monopoly 
of the river traffic for many years, and are afraid of losing same. 
I enclose you a letter from a master mariner, which gives the true 
facts, and I tfully beg to ask you to insert same, in fair play, 

November 9th. A PRESTONIAN. 


THE RIBBLE FROM LYTHAM TO THE SEA. 
(To the Editor of the Lancashire Evening Post.) 

Sir,—Several letters having appeared in your paper regarding the 
lower channels of the Ribble, I have ventu: to approach the subject 
from my own knowledge and experience. I have naviga the Ribble 
during a period of twenty years. The master of the Lady Alice Kenlis 
states that he does not remember a vessel drawing 11ft. ever getting from 
Preston to the sea in one tide. I have on several occasions, with the 
Bessie Bell, of Preston, drawing 11}{t., been towed from Preston to the 
sea in one tide, and with plenty of water to spare. The worthy skipper 
has also complained of the difficulti tered in the ch 1 owing 
to broken water, and—if I remember right—one and a-half hours before 
high water. I have many a time, in stormy weather, with darkness 
setting in, had to p inwards from the sea at two hours’ flood, and 
sailed up to Lytham with plenty of water, and no broken water, Indeed, 
the broken water in the f ay of the channel which the skipper fancied 
could have no existence, in fact, at the time of tide stated. 

We hear of the great dangers of shiftin; dbanks at the enti to 
the Ribble. Now, alittle knowledge and reason will show that these 
banks are great natural breakwaters, and serve as great protectors to the 
channels, as, once inside the banks, the mariner’s position is comfort- 
able, and navigation deprived of its difficulties. 

I can vouch that there is all the water which app in the engi "8 
reports; and, moreover, it is a broad and capacious channel, in which 
vessels of considerable burthen can beat to windward, making good tacks 
each way. I have not the slightest doubt that when the river is dredged 
above, ships of 20ft. draught and upwards will use this noble and spacious 
waterway with the greatest facility. 

Freckleton, November 5th. W. C. Hankinson, Master Mariner. 














A DEFECTIVE BRIDGE, 

Str,— Your correspondent has mistaken the bracing in the bridge ; 
there is only one vertical member in the entire span besides the ends, 
and that is at the centre, as shown in enclosed sketch. The buckled 
parts assume the shape illustrated in the sections A and B, and the 
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bars 1 to 5 on elevation are buckled in some places as much as 

3in. The bridge was designed, so I understand, with a camber of 

9in., and during its erection the bars were as much buckled then 

as they are now. INQUIRER, 
November 7th, 
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CONTINUOUS BRAKES, 


Sir,—In your issue of 28th October, page 347, I gave a state- 
ment based upon the Board of Trade returns showing the number 
of vehicles which are fitted with two complete brakes, From those 
figures it wilt be seen that the Westinghouse brake is common to 
982 of the 995 vehicles. Mr. G. Mitchell, page 371, states ‘it 
cannot be denied that vehicles have been fitted with the two 
brakes as described by Mr. Stretton,” but he goes on to inform 
your readers that the three leading lines to the north, namely, the 
London and North-Western, Midland, and Great Northern, have 
‘*a complete agreement, as evidenced by their stock being —— 
with ‘he vacuum brake.” Will Mr. Mitchell inform me to what 
he refers when he speaks of the vacuum brake? Upon a recent 
occasion I had to examine all the various brakes on behalf of a 
railway servants’ society. I found simple vacuum brakes with 
double pipes, simple vacuum brakes with single pipes, automatic 
vacuum brakes which ‘‘leak off” in two minutes, automatic 
vacuum brakes which do not leak off. A Midland vehicle 
cannot be worked in a North-Western or Great Northern 
train, neither on the other hand can a brake on a Great 
Northern or North-Western vehicle be used in a Midland train, if 
that is ‘‘a plete agr t,” I must leave the subject to your 
readers for their own consideration, and probably Mr. Mitchell 
will oblige by stating which of the various vacuum systems in use 
is the particular one to which he refers, I hope and trust the one 
is not the one in use at Hexthorpe. 

17, Mill-hill, Leeds, 

November 8th. 





CLEMENT E, STRETTON. 








AccIDENTS ON INDIAN RaiLways.—The returns of accidents on 
Indian Railways during the first quarter of the year 1887 show 
that on an open mileage of 13,002 miles, with a train mileage of 
11,765,517 miles, the total number of persons killed was 83, and 
of those injured 185. Of the number killed, however, 41 deaths 
occurred amongst persons unconnected with the railways either 
as passengers or as servants, of which 4 were due to accidents at 
level crossings, 34 due to persons trespa on the lines and 
persons committing suicide, and 3 to unexplained causes. 
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RAILWAY MATTERS. 


‘ux Manchester Jubilee Exhibition at Old Trafford, 
to which there have been above four and a-half millions of admis- 
sion since the opening in May, was finally closed on Thursday 
afternoon. 


Ir is avnounced that the Servian Government has 
concluded arrangements with the Porte by which the railway line 
from Belgrade to Salonica, by way of Vranja, will be open for traffic 
on December 15th. 


A RAILWAY is rojected between Dixon and Charleroi 
the centre of the Belgian coalfield, by Bar-sur-Aube, Rocroy, and 
Chimay, thus reducing the distance between Marseilles and 
Antwerp to about 360 kilometres, or 224 miles, 


TriaLs are being made in the States with an electro- 
motive in which the motor spindle is coupled direct to the driving 
wheels by means of crank arms on the motor spindle and side rods 
to the driving wheels. It is known as the Field electromotive, 
and it appears to the first attempt to drive direct and use a 
motor of such slow speed. 


Ir is stated that the railway line connecting Sophia and 
Pirot will be completed about the middle of next month. M. 
Neilkovitch, the par diplomatic agent, has officially informed 
the Porte that traffic will be opened in March next, when the 
Turkish lines and Constantinople will be placed in connection with 
the European railway system. 


In the course of Lord Dufferin’s tour to visit the prin- 
cipal frontier stations, his special attention will be directed to an 
improved scheme for a 9 Bata Kurrachee to Upper India, 
either by a narrow-gauge line between Hyderabad and Pachpadra, 
or by a broad-gauge across Rajpootana direct to Delhi. The Times 
correspondent says the latter plan would, it is understood, enable 
Indian wheat to be placed in the London market at 1s. per quarter 
less than at present. 


Tur Brussels Tramway Company, which works all the 
omnibus lines in the Belgian capital, has now definitely abandoned 
the original and time-honoured form of omnibus, for a vehicle with 
low platform, resembling a tramcar, with twelve places inside and 
nine on the top, but with standing room for seven persons in the 
rear. In warm weather open vehicles like summer tramcars are 
used, At first the springs were not sufficiently yielding, so that 
there seemed to be none ; now the sensation experienced in going 
over the paving setts is that the — are a little too yielding ; 
but it must be difficult to hit the happy medium, 


ActinG for the Board of Trade, Major-General Hutchin- 
son made an official inspection on Monday of the first section of the 
Oxted and Groombridge new line of the London, Brighton, and 
South Coast Railway from Oxtend to Edenbridge. He was accom- 

nied by Mr. Allen Sarle, secretary and general manager, Mr. F. 
p. Banister, resident engineer, Mr. W. Stroudley, locomotive 
superintendent, Mr. J. Richardson, traffic superintendent, and Mr. 
G. W. Staniforth, s manager. Major-General Hutchinson 
expressed himself well pleased with the new works, which had been 
carried out under the supervision of Mr. George Lopes, under the 
direction of Mr. Banister. The contractors, Messrs, Firbank, were 
represented by Mr. Stennett. It is understood that this section of 
the line will be opened for traffic on January Ist next. 


Tue train accidents in America in September include 
83 collisions, 63 derailments, and 4 other accidents—a total of 150 
accidents, in which 61 _— were killed and 191 injured. These 
accidents are classified by the Railroad Gazette as follows :—Col- 
lisions: Rear, 37; butting, 43; crossing, 3; total, 83. Derail- 
ments: Broken rail, 2; spread rails, 1; defective switch, 3; broken 
frog, 1; broken bridge, 2; bad track, 2 ; broken wheel, 5; broken 
axle, 6; fall of brake beam, 1; broken truck, 2; failure of brakes, 
2; misplaced switch, 6 ; runaway train, 1 ; bad switching, 2; open 
draw, 1; cattle on track, 3; t, 1; accidental obstruction, 4; 
malicious obstruction, 2; sleepers burned by forest fire, 1 ; unex- 
plained, 15; total, 63. Other accidents: Car burned while 
running, 1; broken connecting-rod, 1; boiler explosion, 1; others, 
1; total, 4. Total number of accidents, 150, 


In his report on the accident that occurred on the 
Belfast and Northern Counties Railway on September 28th, when 
the passenger train, which is timed to leave and left Londonderry 
at seven a.m., ran off the rails just before it reached the bridge 
over the river Bann, Col. F. i. Rich recommends, ‘‘ That the 
check-rail on the Bann river bridge be altered and placed not 
more than ljin. from the inside rail of the curve, und that it be 
extended at each side of the bridge for a short distance beyond 
the thirteen and eleven chain curves.” He also says :—‘‘ As the 
bridge has no solid parapet, I recommend that guide baulks, shod 
with iron, 4in. or 5in. higher than the rail, ken be fixed on the 
platform of the bridge, on the outside of the rails, so that if any 
vehicle leaves the rails it may be prevented from running into the 
river, The bridge should be provided with distant as well as stop 

i The automatic vacuum brake did good service in pulling 
up the train in about 50 to 70 yards after it was applied, in keeping 
the vehicles in line, and preventing those at the tail of the train 
from overrunning those in front. It probably prevented the train 
from running into the river.” 


TuE first electric mine railway in America is described 
in the American Electrical World of the 22nd ult., which thinks it 
is ‘‘ fittingly the longest of its kind in the world. Considering the 
ease with which the electric railway can be applied, especially in 
coal mines, where the item of fuel cost does not enter into the 
ey it is somewhat strange that no work of this character has 

n done before. But the results obtained in the first attempts 
leave little doubt that it is now only a question of time when every 
large coal mine at least will have its electric road. On a recent 
visit which we made to the great Lykens Valley mines we had an 
opportunity of witnessing this road in operation, and its perform- 
ance was, we are free to state, a most satisfactory one. A direct 
am of this can be found in the fact that since our visit the road 
has been extended a distance of a quarter of a mile.” In the case 
illustrated the Schlesinger motors are used, and motion is conveyed 
by a link chain from a secondary spindle on the motor frame to a 
third motion shaft between the driving wheels, and through which 
the latter are driven. The road is 6300ft.; gradients only about 1 
in 20. A 251b, rail fixed to posts forms the conductor and the 
track rails the return. 


Writixe upon the Bulgarian Railway, the Times Sofia 
correspondent on the 6th inst., says:—‘‘ Disre ing a fine rain 
which was falling, almost the whole population of Sofia, men, 
women, and children, went out this morning to witness the arrival 
of the first locomotive from Vacarel. At 10 o'clock precisely the 
expected train, filled with workmen and peasants and loaded with 
material, signalled its approach by a prolonged whistle, which 
prenenee the large crowd gathered in and about the station to 

urst forth into enthusiastic hurrahs, and while the cheering still 
continued the train steamed into the station. Subsequently a 
banquet given by the railway company in honour of the event took 
place, at which covers were laid for about 500 persons. No member 
of the y peyes body was present, although invitations had been 
sent to all the agencies. Prince Ferdinand, speaking in Bulgarian, 
proposed the toast of ‘‘The Prosperity of the First Bulgarian Rail- 
way Construction Company,” expressing the hope that the line 
would soon be completely finished, To this toast M. Groseff, the 

irector of the company, replied, stating that with the arrival of 
his Highness the Prince new courage and a fresh impulse had been 


= the penaeey to persevere in their efforts to effect the 
of the railway with the European system. 








NOTES AND MEMORANDA. 


A RECENT number of the Comptes Rendus contains a 
paper on “‘ Researches on Drainage,” by M. Berthelot. Numerous 
experiments made at Meudon in connection with the study of 
nitrogen in vegetable soil led to the general conclusion that the 
drainage of rain-water carries off a much iarger quantity of nitro- 
gen than that supplied to the soil by the atmosphere, and especially 
by the rain-water itself. This result is, it is thought, destined to 
modify the views hitherto accepted regarding the conditions of 
natural vegetation and of husbandry. 


Ar a recent meeting of the Paris Academy of Sciences 
a pe r was read entitled, ‘‘ Remarks on the Physical Principle on 
w ch is based M. Clausius’s New Theory of Steam Motors,” by 
M.G, A. Hirn. The view here contested is that the cylinder may 


be regarded as impermeable to heat, and consequently that the |- 


exchange of heat between its walls and the steam at each stroke of 
the piston is a factor which may be neylected by the practical 
mechanician, M. Hirn claims t most English and American 
engineers have adopted his views in the “ Hirn-Zeuner controversy.” 


Or the Chicago street pavement the Tribune of that 
town says :—‘‘ Macadam ranks next above cedar blocks in cost as 
street pavement. Were the macadam pavement seen in Chicago 
not bound to be very dusty when dry and very muddy when wet it 
would be an almost ideal pavement. In m amising a street 
there is first spread in the road-bed, 15in. below the future surface 
of the street, a layer of large limestone in pieces 6in. to 12in. in 
diamet is limest is obtained from city quarries and is 
bought by the cord, 13,000 lb. making a cord. On top of the first 
layer of stone is placed another layer of a smaller size, usuall 
from lin. to 3in. in diameter. Then above this is placed a still 
smaller grade, the stones being about the size of chestnuts. 
Then there is spread over this a top dressing of granite, 
and on this is spread a thin layer of Joliet gravel. The 
road is then rolled with a roller weighing 15 to 20 tons. Macadam 
pavement is costing this year from 1.50 dols. to 1.80 dols. per square 

ard, There was nearly one and a-half miles of it laid in Chicago 
ast year, and there will be two and a-half miles laid this year. 
January Ist last there was about twenty-eight and a-quarter miles 
of macadam pas in Chicago, four-fifths of it being on the 
West Side. nking next above macadam in cost.comes asphalte 
pavement in sheet form.” 








For some inexplicable reason there are a few people 
will not see that the Fenglish foot measure is as good a measure and 
better than any other arbitrary standard. ‘‘A Plea for the 
Metre” was read at Manchester by a Mr. E. G. Ravenstein. The 
author said there were “‘great advantages attaching to the metre 
as a universal international standard of ~) There were at pre- 
sent in use three international measures of length, viz., the English 
foot, in countries covering 18,188,112 square miles, with 471,000,000 
inhabitants; the metre, 12,671,200 square miles, 347,091,000 
inhabitants ; and the Castilian foot, 752,901 square miles, 5,905,000 
inhabitants. The English foot, at present in use throughout the 
British and Russian Empires, in the United States, and in some 
other countries, appeared to gain no new adherents, while the 
metre was still engaged upon a career of conquest. Denmark and 
Russia were the only countries in Europe which had not as yet 
adopted it.” This is not true, for England has not adopted it, and 
there is no reason why she should not stick to her foot and let 
others do the same. The author said, ‘‘The metrical system 
cumaaees to him to present great advantages to business men, and 
in 1885 nearly one-half the commercial transactions of the country 
were carried on with countries using the metre.” This may be 
true, but the other countries would prefer our foot length, as is 
shown by the fact that the half-metre is most commonly used in 
ordinary life, and half and quarter of this. It is difficult to see any 
truth in the statements that, ‘“‘To geographers and statisticians 
the universal acceptance of the metre would prove an immense 
boon. Scientific men in other departments had freely adopted the 
metre, and geographers should follow this laudable example.” 
That would not equally apply to the yard. Owing, however, to 
the intimate connection of geography with the common affairs of 
life, the author despaired of the general acceptance of the metre 
until it should have become the legal standard of length. 


Speakine of the future of the special steels, the Zngi- 
neering and Mining Journal says: ‘‘Chrome steel appears to lie 
between carbon and manganese steels on the one hand and tungsten 
steel on the other. More costly, harder and less easily forged than 
the former, it is cheaper, when hot more forgeable, and when cold 
more ductile and less hard than the latter; m ese steel, how- 
ever, excels it in toughness. Three natural fields suggest them- 
selves for chrome steel. First, where extreme hardness is needed 
and where tungsten and steels are excluded by the 
difficulty of forging them, as in the case of cutting tools and 








abrasion resisting pieces of plex form. § d, where extreme 
hardness must be coupled with fair resistance to shock, as in the 
case of armour-piercing projecti here ten steel appears to 
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be excluded by its brittleness and badly handicapped by its cost; 
but oe. ag steel, incomparably tougher and but slightly softer 
than hardened chrome steel, may offer it serious competition, while 
some tungsten manganese steel, borrowing extreme ness from 
tungsten and toughness from manganese, may prove a yet more 
formidable competitor. The combined hardness and toughness of 
manganese steel should pre-eminently fit it for armour-plate. 
Thirdly, where extreme hardness in the finished piece or in some 
portion of it must be combined with the power of being toughened 
or softened by annealing, as in the case of pieces which must be 
machined or engraved, or of which one part must be very hard 
and another very tough. Here the fact that tungsten and man- 
ganese steels can be but slightly softened by annealing appears to 
exclude them. It is very doubtful whether the tensile strength of 
chrome and tungsten steels, high as it often is, is greater than that 
attainable in carbon steel; and, as the latter for given tensile 
strength is certainly less treacherous and brittle than tungsten 
steel, and probably both more uniform in composition and more 
homogeneous than chrome steel, the employment of these special 
steels, where tensile strength alone or chiefly is sought, is hardly to 
be expected.” 


A PAPER on the maguetisation of Hadfield’s manganese 
steel in strong fields was read at the recent British Association 
meeting by Professor J. A. Ewing, F.R.S., and Mr. William Low. 
Messrs. Hadfield, of Sheffield, manufacture a stecl containing 
about 12 per cent. of manganese and 0°8 per cent. of carbon, which 
possesses many remarkable qualities, Prominent amongst these, 
as the experiments of Hopkinson, Bottomley, and Barrett have 
shown, is a singular absence of magnetic susceptibility. Hopkin- 
son, by applying a magnetic force, H, of 244 C.G.S. units to a 
specimen of this metal produced a magnetic induction, B, of only 
310 C.G.S. units—in other words, the permeability « was 1°27, and 
the intensity of magnetisation | was a little over 5 units. The 
experiments made it clear that even under magnetic forces extend- 
ing to 10,000 C.G.S. units the resistance which this manganese 
steel offers to being magnetised suffers no breakdown in any way 
comparable to that which occurs in wrought iron, cast iron, or 
ordinary steel at a very early stage in the magnetising process. 
On the contrary, the permeability is approximately constant under 
large and small forces. The conclusion has some practical interest. 
It has been suggested that this steel should be used for the bed 
plates of dynamos, and in other situations where a metal is wanted 
that will not divert the lines of induction from neighbouring 
spaces. In such cases the magnetic forces to which manganese steel 
would be subjected would certainly lie below the limit to which the 
force has been raised in these experiments. We may therefore 
conclude that in these uses of the material it may be counted _— 
to exhibit a magnetic permeability only fractionally greater than 
that of copper, or brass, or air. 





MISCELLANEA. 


TE sanitary authorities of Tuam have adopted plans 
submitted by Mr. Mulvaney, of Castlerea, for new waterworks, 
estimated to cost £7000. 

“ How to Select Wood- working Machinery ” is the title 


of some articles by Mr. J. T. Ransome, of Chelsea, now being pub- 
lished in the Timber Trades Journal. 


Aw exhibition of coke-burning stoves was opened last 
week by the Brussels Municipal Authorities, and twenty-nine 
prizes were awarded among a hundred exhibits. 

WE understand that her Majesty has contributed £25 
to the Lees fund, to which we referred last week (p. 377), and of 
which further particulars will be found in our advertising columrs. 

Tue American Exhibition, Limited, in accordance with 
jthe Articles of Association, is to be voluntarily wound up, and 


another company is being formed with the view of taking over the 


buildings, &c., of the late Exhibition, and organising an Italian 
Exhibition next year. 


Ir is stated that the soundings which are being taken 
in the lake at Zug give rise tc apprehensions of a further subsi- 
dence of land, similar to the disaster which occurred in July last, 
and the houses of the shore quarter of the town have been deserted 
by the inhabitants. 


At the Adelaide Exhibition Messrs. Ransomes, Sims, 
and Jefferies, of Ipswich, have been awarded the first order of 
merit for their exhibits, which include portable steam engine, 
vertical engine and boiler, single and double furrow ploughs, 
patent chilled ploughshares, and horse rakes. 


In the Graefin Laura Colliery blast furnace slag is being 
used for filling the goaves, and a great saving is the result, partly 
from the extra coal obtained, and partly from the saving in ground 
occupied by slag heaps. A full account of the methods used is 
_ in a paper in the July journal of the British Society of 

ining Students by Mr. C, Z, Bunning, A.M. Inst. C.E. 


Messrs. W. Simons anv Co., Renfrew, have just con- 
tracted to build a fast steel screw steamer for passengerservice on the 
Mediterranean. The vessel is to have saloon accommodation for 
first and second-class passengers, and electric light is to be em- 
ployed for lighting the various cabins, engine-room, &c. The 
engines are to be of the triple expansion type, and will be made by 
the builders. A high rate of speed is intended. 


Messrs, Larrp Bros., of Birkenhead, have been selected 
by the Hamburg American Company to build for their Hamburg and 
te York Express* Passenger Service a steamer of nearly 7000 
tons, to be constructed of steel with a complete double bottom, 
and subdivided into not less than ten principal water-tight com- 
partments, fitted with twin screw engines of great power, all the 
arrangements being made to secure a maximum of security and 
comfort in conveyance of passengers. 


A GRAvING dock is about to be constructed at Barry 
Island, in the West of England, which, when completed, will be 
one of the largest in the world. It will be capable of taking in 
vessels 700ft. long, and will hold 62,000 tons of water. The dock 
will be emptied of this immense quantity of water in four hours by 
one pair of centrifugal pumping engines. They will be the largest 
ever used in England for graving dock purposes, and will be made 
by Messrs. W. H. Allen and Co., of York-street, Lambeth, London. 


THE number of passenger steamers under Board of 
Trade supervision, and surveyed in the twelve months from July 
26th, 1886, to July 25th, 1887, and in respect of which passenger 
certificates had been issued, was 1964. Out of all the number 
under survey during ten years only eleven explosions have 
occurred, In 1879, 1880, 1884, and 1886 there was not one, and 
the highest total for any single year was four in 1883. There were 
two in 1887—one through deterioration or corrosion, and one 
through shortness of water; and the same number in 1878—one 
from deterioration, &c., and the other through defective con- 
struction. In 1881 there was but one explosion, and that 
is ranged under the general heading of ‘‘ miscellaneous” 
causes, 


Tue following letter concerning the Panama Canal has 
been sent by M. Victor de Lesseps, who signs ‘‘ Pour le Président 
Director,” that is to say, for M. Ferdinand de Lesseps, to the editor 
of the Messager de Paris :—‘‘ Paris, 4th November, 1887.—Monsieur, 
—-In reply to the questions contained in your letter of 3rd inst., I 
have the honour to inform you: First—That M. de Lesseps will 
keep his promise, and will very shortly go to Panama. Second— 
That the canal will be pierced about the month of February, 1889, 
but that it will not be officially inaugurated till February, 1890, 
when it will be navigable for large vessels. From the month of 
March, 1889, to that of December of that year, ships drawing six 
metres of water will be able to pass through the canal. Third—The 
present resources of the company are sufficient for the termination 
of the projected works, therefore a new loan will not be contracted. 
Fourth—The January coupon of the shares will be paid. Make 
what use of my letter you may judge proper to re-assure those 
interested in the enterprise, and who feel unjustified alarm at the 
exaggerated fall in the price of Panama Securities.” 


Tue long expected debate on the repeating rifle ques- 
tion took place on Tuesday, in the Army Committee of the Hun- 
garian Ddegetion. Count Tisza, brother of the Hungarian 
Premier, asked what were the motives for the change from the 
eleven millimetre to the eight millimetre calibre ; to what use the 
large calibred rifles already finished were to be put, and whether 
there would be any trial of other systems than the Mannlicher. 
In reply, the War Minister gave a long and detailed explanation 
that occupied nearly two hours in delivery. He declared emphati- 
cally that there was no better system in existence than that of 
Herr Manlicher, and it had therefore been adopted for the smaller 
bore as well as for the larger earlier pattern. Contrary to general 
belief, the small calibred rifie will not be of lighter weight than the 
larger bore, as the barrel requires to be stronger, while the extra 
weight arising from the larger quantity of cartridges carried will 
be balanced by the new light equipment. The committee then 
passed the vote for the new rifles, the opposition collapsing on the 
concession being made that upwards of a quarter of a million of the 
new weapons shall be manufactured in Hungary. 


An international exhibition is to be held at Brussels 
from May to October next year, and the ground allocated for the 
purpose is the ancient Champ de Mars, covering a space of nearly 
100 acres. The permanent buildings are very fine, and will be 
supplemented by temporary buildings of brick, iron, and glass, to 
meet the requirements of exhibitors. The gardens are beautifully 
laid out, and no pains will be spared to make the exhibition attrac- 
tive, instructive, and profitable alike to visitors and exhibitors. A 
special arrangement of an hag: were Redman nes character has 
been made with regard te the British pire section, which will 
occupy a position in the best portion of the grounds. It is desired 
to illustrate, as fully as the space will admit, the vast resources of 
the British Empire, particular regard being had to those products 
and manufactures which are most suitable for the Belgian market. 
The charge for space is rather higher than is usual at English 
exhibitions, but is only about one-half the amount prevailing in 
the other sections of the Brussels Exhibition. In addition to gold, 
silver, and bronze medals, exceptional inducements are offered to 
exhibitors, a sum of 500,000f. having been set aside for distribution 
in special prizes. Mr. S. Lee Bapty has been appointed by the 
Executive of the exhibition to be commissioner-general for the 
British section. 
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EXPANDING FACE-PLATE MANDRIL. 


THE advantages claimed by the patentees of this useful lathe 
accessory are as follow:—Medium and heavy work, such as 
large pulleys, fly-wheels, &c., may be accurately centred and 
secured by simply turning one bolt head without the use of a 
hammer, press, or mandril block ; also the rim of the pulley or 
wheel may be in contact with the face-plate. It is specially 
suitable for varied work, as dies may be changed in a minute 
without taking the mandril to pieces. 

Fig. 1 shows a side elevation of the mandril on a face-plate, 
the pulley being in part section in order to show the general 
outline. Fig. 2 is a sectional view of Fig. 1, with letters of 
reference. Fig. 3 shows the details to a larger scale, 
grouped. The die B is expanded or contracted by turning a 
bolt D, which moves it up or down on the taper spindle A, 
according to the direction in which it is turned. The work is 
released by means of three pins G, which slide in holes in the 
flange, and occupy the distance between the bolt-head D and 
the loose collar F, so that when the bolt is unscrewed the bolt 
head pushes the pins G, and transmits their motion through the 
collar F to the die B, which is forced down the taper spindle. The 
loose pieces of the die are retained in position by having their ends 
bevelled, which fit corresponding recessed bevels in the nut E and 
collar F, To release or change the dies the collar Fis moved partly 
round till the three notches or recesses which are cut in it come 
opposite the pins G, and allow sufficient motion endwise for the 
pieces of the die todrop out. All parts of the mandrils are made 
of steel, carefully and accurately finished and hardened where 
n2cessary, and every mandril is tested before leaving the works. 











THE CROCKFORD BOILER CLEANER, FEED- 
WATER HEATER, AND PURIFIER. 


THE accompanying illustration represents a form of combined 
boiler cleaner, feed-water heater, and purifier, of which the 
inventor exhibited models at the American Exhibition, Earl’s 
Court ; and which, in a somewhat simpler form, has been fitted 
to boilers in the United States representing in the aggregate 
over 5000-horse power. In the simpler form referred to the 
pump is dispensed with, and the circulation is then effected as 
follows. The scum and water entering the conical drum or 
collector C pass by the stop-valve A, and system of pipes ter- 
minating at 3, into a closed cast iron vessel, which forms the 
feed-water heater and purifier, and stands at one side of the 
boiler. From 3 the water passes up through the filter bed F, 
formed of slag wool packed between two perforated cast iron 
diaphragm plates bolted in position as shown, and so enters the 
conical nozzle f, also packed with filtering medium, the heavier 
impurities having meantime fallen into the globular receptacle 
G, from whence they are discharged by the blow-off cock B as 
required. The water having entered the nozzle f passes by the 
pipes shown—the pump being dispensed with—to the elbow 3, 
the stop-valve E in this case being replaced by a Y-piece, 
from which two rising mains, indicated by the dotted lines T, 
proceed, one to either side of the furnace. These mains pass 
into and continue, as shown, for some distance along the furnace, 
where they are exposed to the hottest part of the fire. An effi- 
cient circulation is maintained by making the area of the inlet i, 
to which the two mains converge by a second Y-piece, rather 
smaller than the united areas of the two sets of horizontal tubes, 
the dimensions in the smallest size being two 2in. arms opening 
into one of 2}in. diameter, and the increase of velocity in the 
flow at this point, consequent upon the decrease of area, ensures 
2 steady and continuous circulation. This is well exemplified 
by the models shown, the risers T being of glass, and so allowing 
the actual circulation to be traced. If the stop-valve A is closed, 
water may be supplied to the heater by a feed pump attached to 
the feed pipe I, the water discharging through the orifice J, and 
following the same course as before, enters the boiler at 7, while, 
for the purposes of cleaning, the valve D may be opened, and a 
valve, placed before the Y-piece and corresponding to E, being 
closed, the water will then pass by the pipe terminating at 3, and 
so down through the filtering nozzles f f on to the crown of the 
furnace, 

We should, however, here state that the majority of the 
boilers fitted in America are of the plain cylindrical tubular type 
set in brickwork, provided with external fixing arrangements, 





EXPANDING MANDRIL. 
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the circulating tubes being arranged in groups of six on each 
side, and running nearly the whole length of the boiler, their 
functions corresponding with that of the tubesT. These groups 
are connected together at the front and back ends by elbows, 
each set of six being coupled by a Y-piece toa rising main in 
front, and similarly to a pipe at the back, connected inside the | 


boiler with the collector C. 
purifier is done away with, each set of tubes being connected by 
means of a pipe with a wrought iron sediment drum placed at 
the back end of the boiler, and provided with a blow-off cock. 
The arms of the Y-pieces have the same relative areas as before 
explained, and the circulation is set up by the difference in 


temperature between the water in the boiler and that in the | 


tubes. As applied to a 30-horse power boiler, these tubes. pre- 


sent 200 square feet of additional heating surface, and it should | 
be noted that this, coming as it does within the influence of the | 
hottest part of the fire, adds greatly to the efficiency of the | 


boiler. 
Turning now to the arrangement as illustrated, it will be seen 


that the steam and water entering at C passes, the valve A being | 
open, into the heater at 3, the pump drawing the water through | 


the filter F and nozzle f as before, and either discharging it into 
the boiler through the valve E and opening J, or passing it by 


In this case the feed heater and | 
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| Lalande, Skrivanow, Upward, Pollak, Newton, D’Humy, and 
| Friedlaender, and the “Regent,” the “ Union,’ and the 
| “Eclipse” batteries. He pointed out their leading charac- 
teristics, and observed that some of them had shown themselves 
| to be efficient and useful by the results of their adoption in 
mansions and large establishments. These included the Upward, 
the Holmes and Burke, and the Lalande batteries. There was, 
however, no evidence that they could be applied economically to 
the lighting of the principal rooms in more modest residences— 
in a word, for general public domestic lighting. What was 
required was cheapness and efficiency; cheapness, meaning 
either a small first cost and cost of maintenance, as in the case 
of a battery placed in a house, or a moderate charge for a 
| measured supply of the electric current, as in the case of a 
central distributing station. In a discussion it was pointed out, 
by Mr. W. H. Preece, F.R.S., that except for special cases, 
primary batteries—with only one or two exceptions—were not 
| in the least likely to be of any general use or of general applica- 
tion where large currents were required. Their use must be 
restricted by their cost of working. while the bye-products of 
their working would remain of no importance whatever in the 
| calculation of the cost. Mr. Desmond G, Fitz-Gerald spoke 
| much in the same strain, but gave some figures from which any- 





CROCKFORD’S BOILER CLEANER. 


the valve H into tanks, where it may be stowed as purified 
water. The pump in this arrangement governs the circulation, 
but by no means controls the supply, as the valves a a, lifting 
inwards, it follows that a feed-pump attached to I may force 
any quantity of water through the heater and purifier, even 
though the circulating pump be at rest, thus allowing of one 
heater being used to heat and filter the feed-water for a whole 
battery of boilers. It is obvious that the same facilities for 
cleaning present themselves in this arrangement also. It may 


interest our readers to know that all the elbows, bends, and | 


Y-pieces used in the construction of this apparatus are of cast 
iron, being made from a mixture of Scotch and American pigs 
and submitted to a test of 5001b. cold water without any signs 
of sweating, and though many boilers so fitted have been 
running for several years, no case of failure through such use of 
cast iron has yet occurred. Some very clean specimens of these 
castings were also exhibited by the Crockford Steam Generator 
Co., of Newark, New Jersey, W.S.A., who are the proprietors of 
Mr. Crockford’s patents. 








THE SOCIETY OF ENGINEERS. 


Ar a meeting of the Society of Engineers, held at Westmin- 
ster Town Hall on Monday evening, November 7th, a paper was 
read by Mr. Perry F. Nursey on “ Primary Batteries for Illu- 
minating Purposes.” The author described some primary 
batteries for special purposes and for general lighting; the 
latter included those of Holmes and Burke, Ross, Coad, 


one may calculate the greatest obtainable quantity of electricity 
from i !b, of the materials employed. For instance, the horse- 
power hours obtainable theoretically from the consumption of 
1 Ib. of different materials are—E being E.M.F. of the couple of 
which the material forms an element as follows:—For Zn 2°02 
+E; for Fe 1:73+E; for H,SO,3°02+E; for HNO ;,3'88 +E; 
and for Pb O, 7°38+E. The peroxide of lead thus stands 
highest. 








THE Society or Arts.—The first meeting of the one hundred 
| and thirty-fourth session of the Society of Arts will be held on 
Wednesday, the 16th November, when the opening address will be 
delivered % Sir Douglas Galton, K.C.B., D.C.L., LL.D., F.R.S., 
chairman of the Council. Previous to Christmas there will be four 
ordinary meetings, in addition to the opening meeting. For these 
meetings the following arrangements have been made:—November 
| 23rd, fessor Sylvanus P. Thompson, “The Mercurial Air 
Pump ;” November 30th, J. B. Hannay, ‘‘ Economical Illumina- 
| tion from Waste Oils ;’ December 7th, P. L. Simmonds, ‘The 
| Chemistry, Commerce, and Uses of Eggs of various kinds ;” 
December 14th, Sir Philip Magnus, ‘‘Commercial Education.” 
During the session there will be six courses of Cantor lectures— 
| ‘The Elements of Architectural Design,” by H. H. Statham ; 
‘Yeast, its Morphology and Culture,” by A. Gordon Salamon ; 
“The Modern Microscope”—being a continuation of the recent 
course of Cantor lectures on the ‘‘ Microscope ”—by John Mayall, 
jun.; “ Alloys,” by Professor W. Chandler Roberts-Austen, F.R.S. ; 
“Milk Supply and Butter and Cheese-making,” by Richard 
Bannister ; “The Decoration and Illustration of Books,” by 
Walter Crane. Two juvenile lectures on ‘‘The same of 
Electricity to Lighting and Working,” by William Henry Preece, 
F.R.8., will be given during the Christmas holidays. 
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THE EDINBURGH <7 oe CABLE TRAM- 
WAY. 


On pages 389 and below we publish further engravings of 
the permanent way and works for this line. It is un- 
necessary to describe in detail the construction of the road- 
way and cable, as the sections and plans given on pages 
351 and 369 explain themselves. The gauge is 4ft. 8}in. The 
steel track rails weigh 75]b. per yard, and the slot rails, which 
are also steel, weigh 38 lb. per yard. The tute is formed of 
concrete in which cast iron frames weighing 140]b. each are 
embedded as supports to the slot irons—much on the same 
principle as the Highgate cable line, where, during the last 


three years and a half, this system of construction has proved | 


quite satisfactory. Many improvements which have been 
suggested during Mr. Colam’s lengthy supervision of the High- 
gate line have been adopted for Edinburgh. The l4in. vertical 


pulleyswhich we illustrate, p. 369, are placed in concrete recesses of | 


the tube at distances not exceeding 48ft. apart, and are deserv- 
ing of notice, as they are quite new, being the result of experi- 
ments conducted at Highgate by Mr. Colam, and are the sub- 
ject of a patent. The pulley and journals are of cast iron and 
are each in one piece, and extremely light and well balanced. 
The journal bearings are made of lignum vite, and 
are boxed up in recesses in a saddle casting to prevent the 
escape of grease and to keep out dirt. The tops of these recesses 
serve to keep the wood bearing in place, and also act as grease- 
boxes. The grease finds its way through two holes in the top 
surface of the bearing blocks in so satisfactory a manner that 
the pulleys have run without attention or renewal of grease for 
many months continuously, an important feature in pulleys 
which can only be approached through the surface of a road. 
The saddle casting with the pulley can be adjusted laterally 
whilst the cable is in motion by sliding it in the sole plate, which 
is concreted in place when the tube is made. The 12in. hori- 
zontal cast iron pulleys, as illustrated, are used only for very 
easy curves. The boss, which is left rough, is bushed with 


white metal, which is poured round the steel pin when | 
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pulley. The cable passes directly into the grip pulley A, over 
the idle pulley B, and then to a 10ft. pulley, which is mounted 
on a carriage free to move backward or forwards along rails. 
From C the cable goes directly to pulley E, and thence into the 
road again, travelling only 24in. from the incoming portion. 
| The tension carriage is connected with a series of weights W 
and a winch F. The engines are a pair of horizontal high-pres- 
| sure cylinders of 20in. diameter and 40in. stroke, and have been 
| made by Messrs. McCulloch, of Kilmarnock, who hold the license 
for making in Scotland the valve gear, which is Proell’s auto- 
matic. ‘The rest of the machinery has been made by Messrs. 
Dick, Kerr, and Co., of London and Kilmarnock, the contractors 
for the line. Each engine is designed to work one or both of 
the routes before mentioned, and can be thrown in or out of 
gear by two large clutch pulleys, fixed to connect each crank- 
shaft, with an intermediate shaft carrying a helical tooth pinion 
which gears into a large wheel on the counter-shaft. On the 
counter-shaft are two powerful clutches to drive the grip pulleys 
A. These clutches act as a safety for the cables, and also 
enable the cables to be set in motion or stopped when the 
engines are running full speed. 

The grip pulley A, which we illustrate on page 351, is 
new in design. It is made of cast iron, and is 10ft. in diameter. 
The jaws, which are recessed to receive hard wood blocks, are 
made in four sections, which are bolted together through the 
periphery of the pulley. The wood blocks are cut to a particular 
angle, and can be easily and quickly renewed. 

Two Babcock and Wilcox sectional boilers of 120-horse power 
each are at present erected. The boilers are supplied with the 
usual donkeys and injectors, &c., and are fed by mechanical 
stokers, which are worked by a separate small steam engine. 
The evaporation is not less than 9 lb. of water to 1 1b. of coal, 
with the temperature of feed being that of water from an 
exhaust injector. 

The cars, which are of the bogey type, are of a special design, 
and very handsome. Each car is capable of carrying sixty pas- 
sengers, and is fitted with reversible garden seats on the outside. 
The makers are the Metropolitan Carriage and Wagon Company. 





PLAN SHEWINC THE PATH OF CABLE 





< 
a 
= & 
-< - 
a ] = 
i] 
| — 3 my 
' S 
$ 
3 y 
\ = 
~ 
\ 3 
Q 
a 
wy 
Gu 
Q 
« 
q 
r) 
=) 
= 
- 2 
s ® 
= LONCITUDINAL SECTION OF ROADWAY 4 
Y S 







ANON MILLS 
a tes = RIDCE 























PLAN AND GRADIENT 


in place. The rim is arranged for quick renewal, as shown | 


at p. 369. The boss bears vertically on two steel friction 
washers running in the oil which escapes from the pin. 
The base is adjustable. By reference to our illustrations of 
the longitudinal section of the road and the plan showing 
the travel of the cable, it will be seen that the route taken by 
the first cable tramway in Edinburgh—see above—is one well- 
calculated to illustrate to a city much in want of such a system 
its adaptability to conditions which are very often erroneously 
considered fatal to its introduction. The tramway starts with 
a single line from Princes-street, in the centre of the city, and 
terminates in a single line at Golden Acre, but the rest of the 
track is donble throughout. The line passes up a sharp hill in 
Hanover-street, and in crossing George-street the tracks curve 
to the right and left to a monument, and then descend a 
very long steep hill, through Pitt-street, until it reaches Brandon- 
street, where the es become less. The track here passes first to 
the right round a right angle, and then to the left and over Canon 
Mills Bridge with an eighty-feet curve. The remaining portion 
of the route is comparatively straight and the grades are easy. 
On page 351 we illustrate a junction of a slot and track rail, and 
also a junction of two slots. Both these castings are of mild 
steel, but as several sections of them are given in our illustration, 
it will be superfluous to explain them further. On page 369 we 
give illustrations of the terminal pits, and also the pits in which 
pulleys are placed for directing the cable to and from the main 
road and the engine-house. These pits are made entirely of 
concrete, and roofed with rolled iron beams, buckled, and 
Lindsay plates. Special provision has been made for the getting 
at and removing the 10ft. cast iron inclined pulleys, which are 
fixed inside these pits. 

The construction adopted for passing round the right angled 
curves in Brandon-street is quite new. In between the two tracks 
of the curves, and along their entire length, a concrete subway 
about 2ft. broad by 4ft. 6in. deep is constructed. Where pulleys 
are placed for conducting the cable round the curves, openings 
are made between the subway and the cable tubes right and left. 
By this arrangement, which is by no means expensive, all hatches 
in the road are dispensed with, and a man, who can enter the 
subway through a man-hole at one end, can easily adjust or 
renew any pulley without the public being cognisant of the fact. 
Special pulleys of a novel kind have had to be designed to meet 
the requirements of this mode of passing round sharp curves. 

The depot is in Henderson-row, standing some 600ft. from 
the main track. Here is placed the machinery necessary 
for working this line of three miles in length, and also 
another of over two miles in length from Princes-street 
to Stockbridge, which is presently to be made. The buildings 
contain engine-room, offices, boiler-house, repairing shops 
machine shops, and a car shed to receive twenty-four cars. 
We illustrate in plan and sectional elevation, p. 389, the general 
arrang' t of hinery in the engine-room. The cable 
coming in from the road is guided into the engine-room by a 
10ft. pulley D, moynted on a fixed pin also carrying’ 7ft, 6in, 








DIAGRAM—EDINBURGH CABLE TRAMWAY. 


The cable has been made by Messrs. Braithwaite and Co., of 
Millwall, who have supplied most of the cables used on the 
Highgate Cable Tramways. It has been delivered in one piece of 
about three and a-half miles in length. Its circumference is 
3in., and is made up of six strands round a strong hempen 
cord. Each strand is composed of fourteen plough-steel wires of 
No. 15 wire gauge. Thegripper to be used on this line,and whichis 
a most important element on all cable tramways, is Mr. Colam’s 
invention. The chief points of novelty and interest in this 
gripper are those that enable the driver of the car to raise it from 
the tube above the surface of the road in 45 seconds. He can not 
only release the cable, but he can lower his gripper quite free of 
the cable. All the wearing parts are of malleable cast iron, 
and are easily and cheaply renewable. The cable can be picked 
up on any portion of the line. 

The gripper is illustrated at the lower part of page 389. Fig. 1 is 
a side elevationand Fig. 3 a rearelevation of the lower parts of the 
gripper gear, the angles T being part of aframe to attach to thecar, 
the gripping pieces N N being held, one by the vertical plate bars 
00, and the other by the central plate bar P. The two parts 
receive their motion for gripping or releasing the rope from the 
hand-wheel and screw S, Fig. 2, the nut on which carries the 
rods H, the parts G being carried by the upper part of the screw. 
A hand-ratchet lever is attached at R to give more purchase 
when the hand-wheel is insufficient. The position of the 
gripper is adjustable by means of the screws S S and hand- 
wheels V V, Fig. 3, and the pins in the inclined slots in the 
pieces K. The position of the floor of the car is shown by the 
sections in the upper parts of Figs. 1 and 3, and the central slot 
rails are seen in light section in Fig. 3. For the rest the gripper 
engravings explain themselves. 








UNION OF LANCASHIRE AND CHESHIRE 
INSTITUTES. 


THE annual meeting of this Union was held at Crewe on Monday, 
the 7th instant. A large number of delegates from the fifty-one 
institutes of the Union arrived in Crewe during the morning; and 
Alderman F. W. Webb, Mayor of Crewe, showed the delegates 
through the magnificent works of the London and North-Western 
Railway, explaining the most remarkable features of the machinery. 
The annual business meeting was held during the afternoon, and 
discussions took place upon the subject of technical education, the 
following resolution be’ unanimously passed :—‘‘That, in the 
opinion of the Union & \anauhion and Cheshire Institutes, no 
parliamentary measure for giving facilities for technical instruction 
can be idered satisfactory unless it empowers the local authori- 
ties to found or contribute to the support of the primary and 
secondary schools in which instruction and practical training in the 
principles of sci and art as applied to the commerce and 
industry of each locality can be efficiently given to day and evening 
students.” 

In the evening, a public meeting was held in the Mechanics’ 
Institute, at which Alderman F. W. Webb, Mayor of Crewe, 
| presided, On the platform were the Right Hon, the Earl of 














ane K.G., Sir Richard Moon, chairman of the London and 
North-Western Railway, Mr. W. S. B. M‘Laren, M.P., and a 
— of prominent local gentlemen who are interested in educa- 
jon. 

The chairman gave a brief sketch of the work which the Crewe 
Mechanics’ Institute had accomplished since its foundation in 1845, 
He said that no fewer than twenty Whitworth and nine Ramsbottom 
scholarships, not to speak of many other awards, had been gained 
by the pupils of the Institute. 

Lord Derby then delivered the prizes to the successful students, 
and gave an add upon technical education, in the course of 
which he said :—‘‘In the state of things with which we have now. 
to deal a great deal of what was formerly matter of discussion can 
be taken for granted. We may assume that nearly every child gets 
a fair amount of preliminary teaching. The present difficulty is to 
keep what has been acquired. You cannot bring to any practical 
available test the question of how much that has once been learn 
is forgotten, but that it constitutes a large proportion of the whole 
no observant person can doubt. To a certain extent that must be 
accepted as an unfortunate necessity. Of all the seeds sown only 
a few germinate, and this is true in regard to mental culture as it 
is in nature. Where large numbers are taught together, minute 
individual care is impossible, and something of a mechanical 
character is apt to be given to the teaching when there is the want 
of time and the consequent struggle to put more into it than is 
possible. ‘The real mischief is, as | conceive, due to inadequacy of 
compulsory methods where the human intellect is concerned. 
Where the parent sends the child to school only because the law 
compels him-—where the child learns only from necessity—where 
the teacher is looking primarily to the report of the inspector and 
the grant to be secured—it is inevitable that there should be a 
great waste of teaching power. Compulsion is probably inevitable 
in the actual state of society, and I am not arguing against it, but 
the old saying that one volunteer is worth two weve te ge men is true 
of other things besides fighting. Those who learn only because 
they must will learn no more than they must, and will very soon 
forget the greater part of that. Therefore, don't let us exagyerate 
the gain, considerable as it is, that we derive from our widespread 
and costly system of primary teaching. It does much—nobody 
would deny that—but it leaves much undone. It ends too soon 
for the full effect aimed at to be accomplished, and if there had 
been pressure applied in excess, as sometimes must happen, 
where there is haste, there will be created an actual distaste 
for books and learning generally which is not quickly or 
easily got over. Well, what is the remedy? I do not suppose 
that an absolute or complete remedy can be found, but the most 
obvious thing to do is to supply the necessary defect of th 
school course by teaching continued to a later age. We 
have got the schools now, and what we have to do is to pro- 
vide the means of carrying on the instruction of those whoare will- 
ing to learn after the time when they are clear of school and free 
to follow their own devices when the day's work is over. As to 
one part of your business—technical instruction—there is now 
only a single opinion. We are harder pressed than ever we were 
before by the competition of foreign artisans and workmen, and 
even if we were to fall back on the lazy expedient of trying to pro- 
tect our native industry by the old method of restrictive or pro- 
hibitive tariffs—which I don’t think we are likely to do—yet that 
would only help us where the home market is concerned. It would 
be useless as regards our export trade. We are fighting for the 
markets of the world—we have held our own hitherto; but the 
struggle is sharper than ever, and we cannot afford to throw 
away any advantage which is possessed by other countries. 
It may be that, as often happens, we shall find out that 
we have over-rated the benefit of technical teaching—that it 
can do less for us than we now expect—but we are at least 
bound to try to deserve success, whether we get it or not. 
My conviction is that it has already become—and will become still 
further—a powerful instrument for the diffusion of sound and 
useful teaching; that it will be a help to thousands who both need 
and deserve help; that it will sp’ what is of all things most 
wanted and most difficult to acquire, the habit of accurate and 
scientific thought ; that it will give us better trained workmen and, 
more than that, better trained citizens. We have now a stronger 
interest than any nation except the Americans ever had before in 
educating our ay for the governing class, if it chooses 
to use its strength, is now the most imperfectly educated 
class, and our House of Commons, directly elected by that class, 
exercises a power far greater than that which belongs to 
any legislative assembly in any other part of the world. I say 
it advisedly, there is no country in the world where the direct 

pular vote has the same authority as now belongs to it in 
raed: and when we think of the complexity of the questions 
dealt with and the interests involved it may happen, so far from 
erying out if I think that the democracy now and then go wrong, 
Iam much more inclined to rejoice that they are so often right. 
I repeat that for us to have a well-instructed people is no ips than 
a question of life or death. Whatever tends to that object deserves 
our support, and I believe that this society does so in a more than 
ordinary degree,” 











ENGINEERING Society, Krnc’s CoLLece, Lonpon.—At a general 
meeting held on Tuesday, November 8th, the vice-president, Mr. 
Brydges, in the chair, Mr. Jones read a paper on “Irrigation.” 
The author commenced by stating that the two principal objects to 
be attained are (1) to obtain a steady supply of water for lands 
where the natural supply is uncertain, and (2) to obtain the maxi- 
mum profit from a given area of land. The latter object has been 
successfully obtained in California by means of the Asbestine sub- 
irrigation system. The Colorado =— was next explained, and 
the water duty put down at 1°44 cubic feet per second for eighty 
acres for 100 days. The four systems of irrigation employed in 
England were then explained—namely, bedwork, catchwork, 
subterranean, and warping irrigation. A brief description 
was given by the author of the sewage — employed 
with such good results at Cheltenham, and then a more de- 
tailed account of the works in Colorado was given, including the 
construction of the dams. The gauging of the water was next 
touched upon, and Francis’ formula given. The next works 
described were the Malvern Water Supply in New Zealand, the 
water supply in parts of Australia, and the irrigation of Lower 
Egypt, with a description of the e across the heads of the 
Damietta and Rosetta branches of the Nile Delta, 


THe ADVANCE OF STEEL AND Iron TraDE CHANGES.—The 
victorious advance of steel is putting the older iron industry into 
awkward straits at every turn. Recently we had to announce im- 

rtant reductions in the prices of the high-class manufactured 
irons, such as boiler plates, bars, sheets, &c., of South Yorkshire, 
and yet more lately Coody less significant reductions in the prices 
of one of the leading marked bar firms of Staffordshire. The 
occasion in both these cases was the same—the severe competition 
of steel rendering it impossible to obtain orders if former prices 
were upbeld. Though no public announcement was made to this 
effect, there cannot be the shadow of a doubt that such is the case. 
This week we have a further instance of the changes which are 
being forced upon the iron manufacturers by reason of the growing 
favour of the newer metal. The New British Iron Company, one 
of the oldest established of the Staffordshire marked bar houses, 
dispassionately proposes a reconstruction scheme under legal 

wers. The reason assigned by the responsible of 
Decsctens is the ——— of carrying on iron and steel manu- 
facture at a profit, in times like the mee > ewe the —— 
of modern machinery appliances. ough in the past three years 
considerable additions to plant have been made, they have been 
insufficient to put the process of manufacture into an economical 
condition. Clearly steel is winning its way into greater favour 
daily; but if ironmasters exercise judicious judgment and enter 
prise, iron may still find a paying market, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS, 
On Tuesday evening Mr. George B, Bruce, president, addressed 
the meeting in the following terms on assuming the chair, for the 
first time, after his election :— 


Since we last met here under the presidency of my esteemed pre- 
decessor, Mr. Woods, our most gracious Queen has completed the 
fiftieth year of her reign, and, however hopefully the people of these 
realms, and of this vast empire, greeted her Majesty when she 
first took her seat upon that throne, these feelings were but feeble 
compared with the deep sense of thankfulness and gratitude with 
which the nation can look back upon the reign of a monarch 
in whose life, through all these years, the dazzling light which 
strikes upon a throne has revealed no flaw. As her Majesty's loyal 
subjects we have had, and may yet have, many opportunities of 
reviewing these fifty years of her reign from various standpoints, 
social, commercial, political, and religious, all of which would be 
out of place within these walls. We, however, as an Institution 
and as a profession, have had our own part to play in the nation’s 
and in the world’s advance during these fifty years, and I do not 
know that I can do ig ey more fitting now than draw your 
attention to some of those changes which have come over the 
»ractice of the profession, and some of the achievements which it 
bee accomplished during those years, so far as the limited time at 
our disposal this evening will admit. 

When her Majesty came to the throne, on June 20th, 1837, there 
were 238 members of all classes, On June 20th, 1887, there were 
5396 members of all classes, And the total income of the Institu- 
tion at the respective dates was £713 and £21,015, and beyond the 
increase of this Institution itself, we must notice that it stands as a 
mother amongst the nation, From it has sprung many kindred 
societies, dealing with sections of those great questions which fall 
within the all-embracing profession of a civil engineer, civil as 
distinguished from military. There is the Institution of Mechanical 
pon ce of Telegraph Engineers, of Naval Architects, the Iron 
and Steel Institute, all of which we regard as helping to do, in 
sections, what it is committed to this Institution to have regard to 
and care for as a whole. The profession must have believed 
thoroughly in the value of this Institution, and society must have 
endorsed that estimate, or it could never have grown in numbers 
and importance as it has done. Times may change, numbers may 
diminish, but it is hardly conceivable that the value of the Institu- 
tion of Civil Engineers to the profession and to the world can ever 
grow less, As I entered the works of Robert Stephenson, in New- 
castle, a few months before her Majesty ascended the throne, 
in comparing things as they were then, and subsequently, with 
what they are now, I shall draw, to some extent, at all events, 
upon my own knowledge and experience, whilst in some depart- 
ments I have had largely to depend upon friendly aid, generously 
given, and now most gratefully acknowledged. 

Engineer's workshop.— Having begun my profession in the workshop, 
it is not unnatural that I should look there first. There is merc ee 
nothing more striking than the change which has come over an 
engineer's workshop in these fifty years, and the most important 
feature of that change is the extent to which the use of machine 
tools has driven out hand-labour. In 1837 good workmen could chip 
and file by hand almost as true as a machine could do it; now I 
suspect there are comparatively few who are adepts at the old art, 
the introduction of machinery having rendered it comparatively 
unnecessary. In 1837 there were in Robert Stephenson's shops no 

- small planing or shaping hines, which now play so important a 
part in every engineer's shop. There was only one tettinaaeaiden, 
the use of which was very restricted. Wheels were driven on to 
their axles by sledge-hammers, wielded by strong arms alone. 
Steam-hammers were of course unknown, and only hand- 
labour was available for the ordinary work of the smith’s 
shop and boiler-yard, with the exception of the punching and 
shearing-machines, Rivetting by machinery, and especially by 
hydraulic machinery, which has wrought such changes, and 
without which some work done now would hardly have been prac- 
ticable at all, was unknown, It is scarcely credible, but it is a 
fact, that there was not a single crane in Robert Stephenson's 
we in 1837. There were shear-legs in the yard, by which a 
boiler could be lifted on to a truck, and there were portable 
shear-legs in the shop, by the skilful manipulation of which, 
at no little risk of life and limb, wonders were done in the 
way of transmitting heavy loads from one part of the shop 
to another. And the only steam engine in that which was 
the most important locomotive shop in the world of that day, 
was a vibrating pillar engine, with a single l6in. cylinder 
and 3ft. stroke. How changed is the shop of to-day, with 
its overhead traversers and its ground traversers and cranes, and 
appliances worked by power for lifting and moving heav 
weights in all directions, with very little manual labour at all. 
The introduction of steel in place of iron, and the immense size 
of marine engines now constructed, have necessitated the appli- 
cation of machine tools of a size and strength never previously 
thought of. We recently heard, in this Institution, of lathes 
75ft. long, weighing 100 tons, and turning pieces weighing more 
than 60 tons, where with four tools each taking a cut of Ifin. deep 
and jin. thick, giving a yield of steel turnings at the rate of 10 tons 
per day of ten hours if worked centinuously, Also another lathe 
with eight tools, which removes 20 tons of steel in a day of ten hours, 
on the same supposition of conti working. Planing machines 
are now made up to a weight of 90 tons, to deal with objects 
weighing from 60 to 70 tons, and operating over surfaces of 20ft. 
by 15ft. These are but illustrations of the enormous increase of 
power and capacity of tools now found in the shops of engineers, 
and the application of machinery in place of hand labour is not less 

rr in all other departments of an engineer’s work, In a 

mark ed degree is this to be seen in the va" 4 extensive use of wood- 
cutting machinery, where fifty years ago there was nothing to be 
found but a circular saw. 

Changes in position of workmen.—It is interesting to observe the 
changes which have come over the condition and position of work- 
men during the period under review In 1837 the wages of an 
engine erector in Newcastle were 23s, per week, working sixty-one 
hours; in 1887 the wages are 32s, per week, working fifty-four 
hours, The increase in money earned is 9s, per week, or by 
cent. The rise in rate of pay per hour is from 4°52d. to 7°10d., 

ual to 2°58d., or an increase in wages per hour of 57 per cent. 

@ average wage per hour during the first twenty-five years was 
5-03d., and during the last twenty-five years it was 636d., which 
gives an average increase of 26°4 per cent. When we take into 
consideration that the prices of nearly all the necessaries and the 
ordinary comforts of life, with the exception of English beef and 
mutton, are greatly less than they were in 1837, it is very clear 
that the position of the British mechanic has immensely improved 
during the reign of Queen Victoria; for though I have only dealt 
with one class of workmen, that is fairly representative of the rest. 
We are constantly told that the difficulty Britain bas in holdin 
its own in the markets of the world is due to our want of techni 
education, There is something in this, but, in my judgment, 
comparatively little. The true cause of the difficulty is the la 
increase in wages and diminution in hours of labour. It oukl a 
pleasant to think that this was not so, but [ have not the shadow 
ofa doubt that it is the main cause of the difficulty of meeting 
foreign competition. It is a matter of sincere congratulation that 
employers now gy themselves out to care for the comforts 
of their workinen, ere are rooms and halls provided where their 
meals can be cooked and partaken of cnmiectanty, and where books 
and news pers can be read, for all of which there was absolutely 
no provision in my young days, This is a vast improvement, for 
if any sin has in the past lain at the door of the British manu- 
facturer, it has been in the direction of a want of care for the 
social, moral, and religious surroundings and well-being of his 
workpeople, 











L dives.—In | tives themselves great changes have been 
wrought since 1837, whilst, however, the main features of the 
engines of that time have been preserved. It is rather in the size, 
weight, and power, and in the increased pressure of steam used 
and to be provided for that the changes are to be found. In 1837, 
locomotives with which I, as a youth, had something to do, were 
made at Robert Stephenson’s, and sent on to the Grand Junction 
Railway to work the ordinary passenger traffic between Liverpool 
and Birmingham. These engines had 12hin. cy!inders, 5ft. driving- 
wheels, and weighed in working trim only 9 tons 12 ewt., of which 
4 tons 74 cwt. was on the driving axle. The well-known North Star, 
made for the Great Western Company in the same year, though it 
had 16in. cylinders, with 16in. stroke and 7ft. driving wheels, only 
weighed, as registered in the books of the maker, in working trim 
12 tons 12 cwt., a weight greatly less than is now put upon a 
metre-gauge railway. Locomotives used for similar duty on 
English railways in 1887 are greatly more powerful, weighing 
usually about 40 tons, with weights varying from 14 to 17 tons on 
the driving axle, and are worked at a pressure of say 140 1b. per 
square inch, being 2°3 times more than the pressure in use in 1837. 
It should be noted that the bogie, which was in the first instance 
sent out to America from this country, has been now largely 
adopted in the land of its birth, where for so many years it was 
not recegnised. The only radical change introdu into loco- 
motives has been the application of compound cylinders, i 
which it is too early to pronounce any confident judgment on 
experience, 

Public works.—In the construction of public works great changes 
have come over the practice of the profession during these fifty 
years, and these have been to a large extent brought about or 
facilitated by two main causes, viz., the very extensive introduc- 
tion of iron and steel instead of masonry, and the introduction of 
concrete made with Portland t in foundations, walls, and 
other structures, 

Bridge foundations.—Fifty years ago or less, speaking generally, 
if the piers of a bridge or the walls of a dock required to be placed 
where a sufficiently firm bearing strata could only be reached at a 
considerable depth below that at which it was convenient to place 
the masonry foundations, the plan followed was the insertion of 
timber cofferdams, and within these the driving of timber bearing- 

iles to the depth required to reach such strata. The number of 
oldgus and other works in this country so constructed which 
have stood for centuries render it impossible to speak of such a 
mode of construction as in any way defective from an engineering 
point of view ; though for other reasons it is not now very often 
followed. The facility and economy with which iron—and in 
some cases brick—cylinders filled with Portland cement concrete 
can now be placed and sunk to any required depth, and brought 
up to any prescribed height has caused them to be adopted in 
the great majority of cases, and has wrought in a few years 
little short of a revolution in the sinking of deep foundations. 
The bridging of some of the rivers of India which has been accom- 
plished within this generation would hardly have been possible, or 
at least economically practicable, but for this mode of construc- 
tion. As, for instance, where it has been necessary, from the 
treacherousness of the river bed and the uncertainty of the stream, 
to sink the cylinders 100ft. and upwards to secure them against 
being undermined by a severe flood. Not that the plan of sinking 
cylinders or wells for foundations is an absolutely new one. It is 
a very old one in India, but the old native plan, in Madras at least, 
was to sink small brick wells, say 5ft. in diameter, to a depth of 
about only 15ft., by divers who worked in no dress but that which 
Nature has provided, and thus limited to very smell dimensions 
the depths to which they could go. The whole bed of the river, 
for the width of the foundations of the bridge, was virtually covered 
with masonry, either piers or inverts resting upon these shallow 
wells, Such structures stood marvellously well, and were very 
cheap, but were, as will be seen, only applicable to river beds which 
were dry in the working season, an hase the torrent in the mon- 
soon was not more than could be controlled. A vast modification 
of ped and practice became necessary where great depths had 
to be reached in order to ensure the safety of the structure, and 
for this iron and Portland cement concrete were necessary. By the 
— of machinery such as is not necessary here to describe, 
cylinders or caissons of the largest diameter, such as those used at 
the Forth Bridge, or of great depth though of more moderate dia- 
meter, as in many of the rivers of India, have been successfully 
dealt with, and works skilfully carried out which would have other- 
wise been impossible. We may refer to a few of the bridges which 
have been founded by means of cylinders or caissons. The new 
Tay Viaduct, of which Mr, Barlow, past president, is the engineer, 
has main spans of 245ft., each pier carrying which is formed of 
two iron cylinders 23ft. diameter, filled with brickwork and 
concrete, and sunk to depths varying from 20ft. to 30ft. into 
and resting upon sand, the depth of water at high tide being 
23ft. The weight borne by each superficial foot in the 
cylinders, including rolling load, is estimated at 3 tons. The 
‘*Empress” Bridge over the Sutlej, in India, has spans of 
250ft., and each pier is formed of three brick wells of 19ft. outside 
diameter, and they are sunk on an average 110ft. into the bed of 
the river. The bridge over the Ganges at Benares, with spans of 
335ft., has its piers composed of single iron caissons of oval shape 
65ft. long by 28ft. broad, lined with brickwork and filled with con- 
crete. These are sunk to a depth of about 100ft. The bridge over 
the river Hooghly, thirty miles above Calcutta, of which Sir 
Alexander Rendel and Sir Bradford Leslie were engineers, has 
a central cantilever carried on two piers, which were founded by 
means of wrought iron caissons 66ft. long by 25ft. wide, with semi- 
circular ends, These were sunk to a depth of 73ft. into the bed of 
the river, and 108ft. below the lowest water level. Each caisson 
had in it three excavating compartments, through which the earth 
was excavated by means of vertical annular boring shafts driven 
~ steam power, and armed at the bottom with radial cutters, 
which excavated circular holes of 10ft. to 15ft. The material 
excavated was removed by a current of water flowing up the hollow 
shaft and over a syphon into the river. The flow was maintained 
by pumping water into the excavating chambers and keeping it at 
a higher level than the water in the river. In the foundations of 
the Forth Bridge the caissons are of very large dimensions, being 
70ft. in diameter, and the deepest reached depths varying from 
7lft. to 89ft. below high water, and from 39ft. to 43ft. into 
the bed of the Forth. In the case of the other bridges referred 
to—excepting that over the Hooghly—the caissons or cylinders 
were sunk by having the material excavated from the inside 
by means of grabs and other tools working from the open top, 
but in the case of the Forth, the pneumatic process was in 
the main adopted. The men worked in a chamber of compressed 
air 7ft. high, occupying the whole of the bottom surface of the 
caisson, the chamber being filled with concrete after the caisson 
reached its proper depth. One of the most remarkable instances 
of the sinking of foundations by means of iron caissons was exhi- 
bited in the erection of a ving dock at Toulon. Here the 
caisson was 472ft. long by 134ft. wide and 62ft. deep, and em- 
braced the entire dock, which was built of masonry. The excava- 
tion necessary for sinking it was carried on, as in the case of the 
eaissons for the Forth Bridge, by the use of a compressed air 
chamber in the bottom of the caisson. 

Portland cement concrete and its applications, and the changes in 
methods of construction which have followed its introduction, were 
next dealt with. 

Malleable ivon and steel in bridges.—Passing from this, let us 
now look at an ordinary line of railway as made to-day and com- 

it with a similar line made fifty years ago. Apart from 
nown developments due to increase of traffic, involving, as this 
does, increase of weight of permanent way and rolling stock, 
increase of accommodation at stations, vastly increased protection 
in the way of signals and telegraphs, the principal difference dis- 
cerned will be the substitution of malleable iron girder bridges for 
the brick or stone arched bridges of the earlier date. I am not 
here speaking of bridges of very large span, which are in most 











cases necessarily of iron, but of the ordinary road, river, and 
accommodation bridges where the engineer has the choice of adopt- 
ing either stone or iron. There are some difficulties and construc- 
tive dangers avoided in putting up flat malleable iron girders 
instead of arches. There are no centres to be e, and contrac- 
tors prefer the iron, for they can easily calculate their profit. 
Whatever the cause, the vealbers foe time-honoured arch has largely 
given => a substitute which has neither grace nor beauty about 
it, and which should therefore be avoided except where the physical 
conditions to be obtained cannot be secured by the adoption of the 
arch. In this I venture to think that former days were 
better than to-day, that in the use of iron in this direction we 
have gone to an extreme, and that engineers would do well to 
retrace their steps, and not use flat iron girders where a brick or 
stone arch i3 admissible, to which such girders are greatly inferior 
both as regards appearance and durability. Where would the 
works of past centuries have been now had they been * iron? 
Cast iron arched bridges of considerable spans, such as thuos over 
the Wear at Sunderland, with a span of 200ft. and 30ft. versed 
sine, and the ‘Thames at Southwark, with a span of 240ft. and 24ft. 
versed sine, and the Bonar Bridge, in Ross-shire, of 145ft. span 
and versed sine 21ft., were erected in this country towards the end 
of last or the early part of this century ; but malleable iron bridges 
of large spans, which are now so numerous, and form so important 
a department of the work of the civil engineer in 1887, were—other 
than suspension bridges—all but unknown and untried in 1837. 
The stimulus given to this form of construction may fairly be said 
to be that which was applied by the Admiralty in 1845 in the 
conditions laid down by them, according to which the Menai 
Straits were to be crossed by the Chester and Holyhead Railway, 
and a free seaway for shipping preserved. In carrying out these 
conditions, Robert Stephenson erected the rectangular tubular 
girders of 458ft. span without any scaffolding. And though this 
exact form of girder has not been frequently adopted, it cannot 
but be regarded as the ante-type of all such large horizontal girders 
as_have been erected since, whether made of solid plates or lattice 
framing, whether rivetied or fixed with links and pins. And the 
erection of the Britannia Bridge gave an immense stimulus to the 
use of iron generally for bridges. The investigation necessary 
before the details of the design of the Menai Bridge were decided 
on added largely to the knowledge of engineers in the construc- 
tion of malleable iron bridges, which knowledge subsequent 
investigation and experience have greatly increased. It would 

impossible within r ble limits even to name the various 
large iron bridges which have since been erected all over the 
world, It will be sufficient, as indicating the great size of 
iron or steel bridges now undertaken, to refer again to those 
to the foundations of which I have already drawn attention. 
The Tay Bridge is 10,870ft. long, rather more than two miles. 
From bed of river to underside of girders is 100ft.; and the viaduct 
contains in all, approximately 18,000 tons of iron and steel. The 
‘‘Empress” Bridge over the Sutlej is 4224ft. in length, with a 
total weight of iron in the structure 6704 tons, height from bed of 
river to underside of girder, 82ft. The bridge over the Ganges at 
Benares is 351$ft. long. There is sometimes 100ft. depth of water 
in the river, and the height from the foundation of the piers to the 
underside of the girders is about 224ft. The total weight of iron 
and steel in the structure is 7600 tons. The bridge over the 
Hooghly has two spans of 540ft. each; the height from bed of 
river to underside of girder is 118ft., and greatest depth of water 
86ft.; while the bridge contains 4781 tons of steel andiron. The 
bridge being erected over the Indus, which is of cantilever con- 
struction, and has a clear span of 7%0ft., may also be mentioned. 
In further illustration, it will be interesting and instructive to 
place in contrast the largest viaduct now being constructed with 
the epoch-making bridge over the Menai Straits. The greatest 
span at the Menai is 459ft.; at the Forth it is 1661ft. The 
height of the top of the piers from bed of Straits at the 
Menai is 220ft.; at the Forth it is-570ft. The height from 
bed of Straits to underside of girders at the Menai is 16lft.; 
at the Forth it is 360ft. in the centre. The total quantity of 
iron at the Menai was 11,468 tons; at the Forth there will be 
nearly 50,000 tons of iron and steel. Truly a noble work to have 
been progressing during the celebration of the Queen’s Jubilee, 
and one which, no doubt, when completed, will be more astonishing 
in its day than even the Menai Bridge was in 1850, and will 
redound to the honour of our past president, Sir John Fowler, and 
member of Council, and Mr. Baker. 

Railways.—The progress of railways during the last fifty years 
may be shortly told. In 1837, as nearly as I can ascertain, there 
were under 200 miles of public railways open in the United King- 
dom. In 1887 there are 19,332 miles open, representing a total 
capital of £828,344,254. In British Colonies the length open is 
about 22,000 miles. In India, in September, 1886, there were 
12,572 miles open, and the capital expended up to December, 1885, 
was £166,146,651. It is not possible to realise the full importance 
of this introduction and extension of railways as a factor in the 
world’s progress and advancement, all within these fifty years, 


(To be continued.) 











THE LIFEBOAT SERVICE.—We have received a communication 
from the Committee of the Royal National Lifeboat Institution, 
in which they state that they feel they have no alternative but to 
make an urgent appeal to the British public for funds to enable 
them to replace a considerable number of their 291 life-boats now 
on the coast by boats of the newest type and possessing the latest 
improvements. It is much to be hoped that the Committee will 
be supported in their endeavours to provide the men, who nobly 
hazard their lives in order that they may save others, with the 
best possible means for carrying on their great work. It appears 
that the Committee have during the current year been compelled 
to draw on the Institution’s capital to the extent of upwards of 
£18,000, and it is probable that this amount will be greatly in- 
creased by the end of the year. It isto meet this large expendi- 
ture, and to provide for a continuance of the work, that they now 
ask for funds. The cost of a fully equipped lifeboat, with trans- 
porting carriage, life-belts, &c., is £700. 

THE Raitway SysTEM oF SouTH AFRICA.—The announcement 
just made of the opening of a line of railway from Delogoa Bay to 
the Transvaal in South Africa indicates an advance in railway com- 
munication which may materially affect the judgment of the vary- 
ing interests connected with the general system of railways in our 
colonies of that of the world, It is true that as yet this 
enterprise of the Portuguese Government is isolated from the gene- 
ral network of our South African lines; but it can scarcely be that 
the extension of that network in the future can be altogether 
unaffected by the results which may follow the construction of 
this railway through what is, to British interests, alien territory, 
for it taps by short route comparatively from the coast, the goal 
towards which so many of our own railways in the Cape Colony and 
Natal are intended to converge. And yet, to quote from the 
Colonies and India, “The railway question at the Cape seems to 
have got inte inextricable confusion ; indeed, it appears to be one 
of a batch of routesrather thana national development in the sense in 
which railways assist trade in this country.” h division of the 
colonies appears to be disputing with the others as to routes for 
railway extension. Meanwhile, while the fighting among them- 
selves is going on, the Transvaal, which is the goal of most 
of the lines of the Cape Colony and of Natal, is being opened 
to communication with the seaboard by foreign enterprise. The 
future prosperity of both of those colonies is certainly largely 
dependent upon the success of their mining industries; yet gold 
mining is, with rare exceptions, conducted at a loss for want of 
communication. While the colonies think only of their persona. 
interests, and fail to recognise the wider one we have named, it is 
to be feared that advance made throvgh foreign territory may 
prove of serious detriment to the realisation of the prosperity we 
desire for them, 
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FOUR-COUPLED OUTSIDE CYLINDER LOCOMOTIVE, LONDON AND SOUTH-WESTERN RAILWAY. 


DESIGNED BY MR. W. ADAMS, C.E. CONSTRUCTED BY MESSRS. R. STEPHENSON AND CO., NEWCASTLE-ON-TYNE, 
(For description see page 385.) 
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LiverPooL ENGINEERING Society.—A special general meeting of the 
members of the Society will be held in the ant Lecture Room of the 
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“past seven o'clock, for the purpose of considering the recommenda- 
tion of the Council that the latter part of Rule I. read as follows :— 
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training to become engineers. They have all the privil of 
ordinary membership except the right to vote.” At the conclusion of 
the meeting, of which notice has been given, the thirteen 
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plained,” by Frederic W. Cory, MRCS, FR. Met. Seer “ Rainfall on 
Table Mountain, Cape Town, Cape Colony,” by John G, 
Gamble, M,A., M, Inst. C,E., F.R. Met, Soc.; “On the Cause of the 





Diurnal Oscillation of the Barometer,” by Robert Lawson, LL.D., In- 
-General of Hospitals. 


Society or ArcuiTects.—A special general meeting of this Society wlli 
be held at St. James’ Piccadilly, W., on Tu y, November 15th, 
at 7 p.m., to confirm the addition of the followin rule to the rules of the 


Society, viz., ‘‘The title of this Society shall be ‘‘ The Society of Archi- 
tects.’ This meeting will be followed by the first ordinary meeting of 
the Society for the Session 1887-8, when balance sheet will be pre- 
sented, and the president, Mr. Joseph J. Lish (Newcastle-on-Tyne), will 
deliver the opening address of the session. 

Norru-East Coast Institution o¥ ENGINEERS AND SarpBuiLpERS.—The 
second general meeting of this Institution will be held in the Lecture 
Hall of the Subscription Library, Fawcett-street, Sunderland, on Wednes- 
day, November 16th, at 7.30 p.m., instead of 9th inst., as previously 
arranged. Papers to be read and :— The Influence of Coal 
Consumption on the Commercial Efficiency and the Design heme sg 
Steamers,” by Robert Thompson ; ‘ Notes on Steamship Speed - 
tions,” by G. N. Arnison, jun, 





DEATH. 
On September 22nd, at St. Thomas, West Indies, suddenly, after a few 
— illness, while on a duty, Cartes CAMPBELL Downes, 
Cc. Foreign papers, please copy. 
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ADDRESS OF THE PRESIDENT OF THE INSTITUTION OF CIVIL 
ENGINEERS. 

A REvieEw of the salient features of the history of the 
past fifty years has been so generally the subject of presi- 
dential addresses during this year, that a wish that some 
subject more of the day and of the future might be chosen 
would in most cases be excusable. The wish would not, 
however, arise with reference to the address of the Presi- 
dent of the Institution of Civil Engineers, for the history 
of the years of the Queen’s reign has been so largely 
made by the profession of which the Institution is the 
head centre, that the subject is peculiarly that which the 
President could most advantageously select. The only 
objection to it is the impossibility of treating it adequately 
within the space of an address, for the civil, or civilian 
engineer, claims as part of his profession all the mecha- 
nical and structural arts that have specially been the 
means of the unparalleled advances which mark these fifty 
years of the world’s progress, and exceed in brilliancy of 
results any half century within the known history of 
things which affect the comfort and well-being of mankind. 

Mr. Bruce succeeded, however, in retaining the inte- 
rested attention of his hearers on Tuesday evening, partl 
by the pride which engineers feel in the advances to whic 
he referred, and partly by the excellent style in which the 
address was delivered. In the first instance, he naturally 
referred to the increase in the numbers of the members of 
the Institution as some index of the growth of the work 
of the — and of the great material influence of the 
results of his works. In June, 1837, there were 238 
members of all classes: in June, 1887, there were 5396 of 
all classes, and the income of the Institution was respec- 
tively £713 and £21,015. These numbers include, how- 
ever, but a portion of those engaged in various branches 
of the wile embracing profession of the civilian engi- 
neer, most of whom are occupied in increasing the means 
of transport, of communication, of the more economic 
production of the requirements of the greater part of the 
world’s population, or of providing for or improving 
the hygienic conditions of its life. e enormous exten- 
sion of the influence of the engineer is moreover shown 
by the flourishing condition of the societies kindred to the 
Institution, and , hears special attention to parts of the 
work included in that of the Institution. 

Mr. Bruce commenced his professional career in the 
works of Robert Stephenson, in Newcastle, early in 1837, 
and was thus able to draw from his own experience most 
interesting comparisons of the ways and means of an engi- 
neer’s workshop then and now; and as will be found on 
page 391, few things are more remarkable than the facts 
given in this comparison, unless it be the admiration 
which everyone must feel for the men of those days who 
could accomplish so much with so little mechanical assist- 
ance. It is particularly worthy of attention that with 
the growth of the mechanical means of performing work, 
the payment of mechanics has steadily increased and the 
hours of labour decreased, and to such an extent that 
the wages per hour are now 57 per cent. greater 
than in 1837. Concerning British trade abroad, Mr. 
Bruce remarks :—“ We are constantly told that the 
difficulty Britain has in holding its own in the markets 
of the world is due to our want of technical education. 
There is something in this, but in my judgment compara- 
tively little. The true cause of the difficulties is the large 
increase in wages and diminution in the hours of labour. 
It would be pleasant to think that this was not so, but I 
have not the shadow of a doubt that it is the main 
trouble in meeting foreign competition.” Mr. Bruce’s 
opinion on this subject is of importance, and when he 
says there is comparatively little in the supposed effect of 
the presumed absence of technical education, he, of course, 
means that this is so as regards the wage-earning classes. 
The want of technical education, combined with lack of 
knowledge of modern languages and commercial tact on the 
part of manufacturers and those who represent them 
abroad, is another matter. 

In dealing with public works, Mr. Bruce paid special 
attention to the superiority of modern methods, chiefly 
due to the extensive use of iron and steel and of Port- 
land cement concrete, and he might have added to the 
mechanical methods of procedure aided to an almost un- 
limited extent by mechanical appliances. He dwelt 
Pg! on the modern methods of sinking Lge for 

ridges, and especially on the old Indian method, which 
has been applied of recent years on so large a scale by 
the aid of machinery, the most remarkable example being 
the caisson which embraced a whole dock, and was 
472ft. in length, 134ft. wide, and 62ft. in depth. It would 
be interesting to trace back the development of the inven- 
tion of the machinery employed in making this work 
possible, including the compressed air and diving 
machinery, 





There are few engineers who will di with Mr. 
Bruce concerning modern steel and. iron bridges, and the 
neglect of the arch form in favour of girders. The 
“ graceful and time-honoured arch has largely given way 
to a substitute which has neither grace nor beauty about 
it.” Many will also agree that, except where apy 
conditions render the use of the girder or metallic arch 
essential, that stone or brickwork arches should be used 
as superior in appearance and durability; but there are 
more who will favour the use of the artificial product. Mr. 
Bruce asks, “ Where would the works of past centuries 
have been now had they been of iron?” But it would be 
replied with respect to a great deal of the iron structural 
work of to-day that it is not built for future centuries, 
and that even if it would last for centuries, it would be 
useless at the end of one, simply through changes in social, 
political, or commercial requirements, to say nothing of 
the end urrived at by comparatively cheap iron structures 
that could not be if masonry had to be employed. Every- 
one will, however, entirely agree that for public roadways 
and for railways in settled countries “engineers would do 
well to retrace their steps, and not use flat iron girders 
where a brick or stone arch is admissible.” 

On the manufacture of iron and steel Mr. Bruce spoke 
at length, and especially of the results of the labours of 
Bessemer, Neilson, Siemens, Cowper, and others, which 
have brought steel from £60 to £6 per ton, and pig iron 
to about half its cost in 1837. This brought him to the 
enormous strides in marine architecture and engineering 
which have followed the metallurgical developments, 
touching especially upon the increase in the size and 
F vip and comfort of ships, and the great strides made in 
the construction of marine engines and boilers. Few things 
indeed are more remarkable than the developments which 
have become possible in these directions as a result of 
the metallurgical achievements of a comparatively short 

riod. 

PN ot much less remarkable than in other directions has 
been the engineer’s work under the comprehensive head, 
sanitary engineering, of which a good deal was said 
in a short space. Hydraulic machinery as a modern 
servant - of -all- work necessarily claimed notice, and 
electricity in some of its more modern applications he 
reviewed with much pees expression of probabie 
developments in electric locomotion. In his conclusion, 
Mr. Bruce gave his reasons for refraining from treating of 
instruments of war, whether of guns or ships. Whether 
for the same, or for other reasons, this is a course which 
might be sometimes recommended, for it has not been 
much to the advantage of any one to hear a tyro descant 
on such special matters. 

Mr. Bruce was, as we have said, deservedly listened 
to with great interest, and possibly the necessary adoption 
of a Jubilee subject did not materially lessen the value of 
the address; but we may take this opportunity to say 
that it ought not to be too much to expect from the 
leaders of a profession some carefully thought-out glimpses 
into the iets fnture, some useful deductions from a 
long and special experience, some strong guiding light, 
rather than the rechauffé which is the resource of the 
mediocre. 


TECHNICAL EDUCATION, 


PERHAPS we owe an apology to our readers for once 
more addressing them on the subject of technical educa- 
tion. Our excuse is simply that we cannot help dealing 
with the subject. It is thrust uponus. We feel that we 
should not do our duty if we did not protest against the 
spreading of erroneous views by influential people. There 
is in existence a turbulent minority who will insist on 
setting forth their opinions on technical education ; and 
this minority must be combated and defeated, or a great 
mistake will be made, a serious wrong perpetrated. It 
is a most unfortunate circumstance that if a man once 
makes a reputation for himself as an orator, a statesman, 
or a teacher, he will be subsequently held by large masses 
of people to be pretty nearly infallible all round. If, for 
example, a man is known to be a successful diplomatist, 
it is assumed that all that he says about art must be worth 
listening to, and so on. In this way, and in no other, can 
we explain the credence which is given to the utterances 
of the numerous advocates of technical education who are 
now, to use a political phrase, “stumping the country.” 
Ex uno disce omnes. When we have heard one we have 
heard all. In every case we have two subjects dealt 
with. The first is foreign competition; the second is 
technical education as a cure for foreign competition. 
Sometimes we are told about the competition first, and 
the technical education afterwards. In other cases variety 
is introduced by dwelling first on the beauties of technical 
education, while foreign competition is brought in subse- 
quently. Whatever the arrangement, however, the 
materials are the same. Now-a-days, if we hear technical 
education spoken of, we may be certain that unless the 
speaker is suddenly taken ill, or the gas goes out, we shall 
have foreign competition before he is done. The most 
recent instance of this kind of thing is supplied by Lord 
Derby’s speech at Crewe on the 7th inst. In another 
page will be found an abstract of his speech. Here 
Is one passage from it:—‘“ As to one part of your busi- 
ness, technical instruction, there is now only a single 
opinion. Weare harder pressed than ever we were before 
by the competition of foreign artisans and workmen, and 
even if we were to fall back on the lazy expedient of 
trying to protect our native industry by the old method 
of restrictive or prohibitive tariffs, which I don’t think 
we are likely to do yet, that would only help us where 
the home market is concerned; it would be useless as 
regards our export trade. We are fighting for the markets 
of the world. We have held our own hitherto, but 
the struggle is sharper than ever, and we cannot afford to 
throw away any advantage which is by other 
countries.” If doe Derby had been an ordinary speaker, 


he would have stopped here. But he is not an ordinary 
man. On the contrary, he is an extraordinarily shrewd 
man in certain respects; and so he went on: “It may be 
that, as often happens, we shall find that we have over- 
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rated the benefit of technical teaching—that it can do 
less for us than we now expect; but we are at least bound 
to try to deserve success, whether we get it or not.” 

One of the worst features about the technical education 
movement is that no one seems to know what it really 
means, or what it is intended to do. Lord Derby’s utter- 
ances, for example, are simply exasperating in their 
vagueness. He told his hearers, the delegates of the 
Lancashire and Cheshire Institutes, that technical educa- 
tion might render protective tariffs unnecessary. He 
forgot to call attention to the fact that each and all of 
those trade competitors who are so dangerous because of 
the technical instruction given in their schools, has found 
it imperatively necessary to adopt high protective tariffs 
to keep English goods out. Why should technical educa- 
tion do more for us than it has done for Germany? It 
has not raised wages in that country; it has not reduced 
the hours of labour. Why should it do either for the 
working man here? It is, we know, vain to ask such 
questions, for no one will answer them. No one 
will formulate anything about the subject or do 
more than repeat the parrot cry, “Give us technical 
education that we may beat the foreigner.” We shall 
not ask questions, we shall make statements, put forth 
propositions, assert truths plainly. Technical education is 
like all other education—of no value in itself. It is simply 
the means to an end; it is a tool, and to those who do 
not want the tool it is of no possible value. We knew a 
man once who prided himself on his ability as a joiner. 
As a matter of fact, he was, even for an amateur, perhaps 
the very worst and most incompetent joiner that ever 
existed. He had a special craze, a love for moulding 
planes, which was all-devouring. He bought them right 
and left, and his collection included, we suppose, every 
variety of moulding plane produced. They were all of 
the best and most expensive make, walnut and ebony, 
and brass and steel. Of these planes he could make 
no intelligent use, but they were conspicuously set 
forth on racks. Now technical education may very 
easily take the place in a great many minds of the 
moulding planes to which we have referred. There 
are men to whom it is not only useful—it is quite 
indispensable. Such men are managers of works, 
locomotive superintendents, railway engineers, &c. Kc. 
Foremen, too, require technical education very varied 
and extensive, but not of the same character. Every 
artisan must possess technical education; but this, again, 
differs in nature and amount from that of the foreman or 
works manager. The technical educationalist would have 
all taught alike, and, what is worse, he would have all 
taught at the cost of the ratepayers. We have saida 
hundred times, and we repeat, that we are not opposed 
to the spread of siliaiial “eleuitien. But we A not 
attach the popular meaning to it. We would have every 
man carefully fitted by education for the performance of 
the work which he intends to do. To teach a plumber to 
make a joint in which there shall really be more solder 
than resin, is to technically educate him ; to instruct a fitter 
so to shape and fit keys in their seats that they may not fall 
out or require to be wedged in with bits of tin, is to tech- 
nically educate him to some purpose; but we cannot see 
that the plumber would make better joints because he has 
been taught the Binomial Theorem; nor can we see that 
wheels would be better keyed on their shafts because the 
fitter perfectly understood the chemistry of the sun. The 
trades unions do their best to limit the number of 
apprentices. So long as their practices m this direction 
are not illegal we have nothing to say against them. It 
is quite natural that they should endeavour to keep down 
the supply of labour, and so keep up wages. Whether it 
is wise is quite another question, with which we need not 
concern ourselves ; but we have no hesitation in asserting 
that to limit the amount of teaching given to the appren- 
tice is not only fraudulent but imprudent to the last 
degre. The technical education man asserts that appren- 
ticeship, as a system, is dying out, and that the technical 
school must take its place. Perhaps so; but no scheme 
of a school which can be its substitute has ever been 
formulated. When such a scheme is prepared we may be 
able to speak well of it, but there is nothing of the kind 
available for criticism just now. 

The training to be had in school or college can only be 
of value to those who have to use their heads in after 
life more—very much more—than their hands. But 
there is no reason why the ratepayers should defray the 
cost of educating men of this class. Asa rule they must 
be comparatively limited in number, and their parents 
are quite competent to pay school or college fees. The 
technical education of the British workman is best 
obtained in the shops ; indeed, it cannot be obtained any- 
where else. Furthermore, if there is really ability for 
headwork in any artisan, he will assuredly come to the 
top; and there are abundant facilities open to all such now 
in London and our great towns for saturating themselves 
with technical education. But technical education will 
not enable us to compete with Germans or any other 
competitors who work harder, and for longer hours, for less 
wages than we do. 


THE CALORIFIC VALUE OF COAL. 


Ty our last impression will be found two very interest- 
ing letters on the calorific value of coal, by Mr. Goodman 
and Mr. Bower. It will be remembered that in a recent 
impression we directed attention to statements fre- 
quently made concerning the economic efficiency of steam 
boilers, setting forth results which are inconsistent with 
what is assumed to be accurately known concerning the 
thermal value of coal. We pointed out that some of 
these statements were made by men whose competence as 
experimenters, information as engineers, and honesty as 
investigators were above suspicion; and we said that the 
facts led us to believe that the text-book utterances con- 
cerning the thermal value of coal possibly required 
revision. The communications of Mr. Bower and Mr. 
Goodman fortunately take different aspects of the whole 
question. Mr. eotnse deals with the practice of carry- 
ing out calorimeter tests, while Mr. Bower brings before 





our readers an explanation of the phenomena of combus- 
tion which cannot be read without interest. It is to be 
hoped that questions of so much importance will not be 
allowed to drop, but that they will continue to be dis- 
cussed until some useful result has been attained. Under 
the circumstances, we make no apology for further open- 
ing the ground. 

e have already said that the results of calorimeter 
tests made in the laboratory may be unsatisfactory 
because, for one thing, of the smallness of the quantities 
of fuel consumed, and it will be seen that Mr. Goodman, 
as a practical analyst, endorses much that we have said. 
On one point he might have written more fully than he 
has done, namely, the hydrogen. The calorific value of 
pure carbon is put down at 14,500 units = pound, and 
it is a very common practice to regard coal as pure 
carbon, although it is never anything of the kind, even 
in the anthracite regions; and bituminous coal is a very 
composite material. Many years ago Mr. Joseph Hume, 
M.P., induced the Admiralty to make a series of 
experiments to ascertain the heating value and ee 
tion of various coals, The experiments were carried out 
by Dr. Playfair and Sir Henry de la Beche, and large 
tables were prepared from those experiments, which are 
still regarded as standards. We learn from these tables 
that Llangennech coal, with which many of our readers 
are no doubt familiar as that which was always used by 
the Royal Agricultural Society in testing engines until 
the present year, eontains 85°46 per cent. of carbon, 
4:20 per cent. of hydrogen, 1°07 of nitrogen, 0°29 of sul- 
phur, 2°44 of oxygen, and 6°54 per cent. of ash. Now, 
according to theory, the calorific value of 100 lb. of 
this coal, neglecting the sulphur, is 85°46 x 14,500 
for the carbon = 1,239,170 units, and for the hydrogen 
4-2 x 62,000 = 260,400 units, or in all 1,499,570 units. The 
theoretical value of this coal is put down as = 14260 lb. 
of water, converted into steam from and at 212 deg. This 
is equivalent to 966 x 14°260, or 13,775 units per pound, 
or for 100 Ib. 1,377,500. Let us take again Dalkeith Coro- 
nation, a Scotch bituminous coal, and compare it with the 
Welsh non-bituminous, Llangennech. Its composition is 
given as: Carbon, 76°94; hydrogen, 5:2; sulphur, 0°38; oxy- 
gen, 14°37; ash, 3°10. We have, then, for 100 Ib. of coal, for 
the carbon, 76°94 x 14,500 = 1,115,630 units, and for 
the hydrogen, 5°2 x 62,000 = 322,400, or in all, 1,438,030 
units. The total number of pounds of water which can 
be converted into steam by a pound of this coal is set 
down as 12°77, and 12°77 x 966 = 12,335°82 units per 
pound of coal, or for 100 1b., 1,233,582. Our principal 
object, however, in reproducing these figures has been to 
show that the hydrogen contained in coal plays a very 
important part. 

Now it has long been a moot point with chemists as to 
how this hydrogen should be regarded. Is it to be looked 
on as free hydrogen available for combustion altogether, or 
is it already in combination with oxygen in the form of 
water, or with carbon in the form of a hydrocarbon ? 
We are not aware that any decided answer has yet been 
given to the question, but more hangs on it than appears 
at first sight. We must not assume that under the con- 
ditions obtained in a steam boiler furnace the hydrogen 
of the coal will turn at once to water when in the presence 
of air ; Dulong and Despretz have laid it down that when 
hydrogen and oxygen exist in a compound in the proper 
proportion to form water—that is by weight one of 
hydrogen to eight of oxygen—these constituents have 
no effect on the total heat of combustion, and Rankine 
gives the total evaporative efficiency of 11b. of com- 
bustible in thermal units, as— 

ee cans: Re pes 
B= 5, = 15 [c+ 428 (H 2)! 

As to calorimeter experiments on carbon, there is no 
agreement among the results of the principal chemists, 
Dulong gives its thermal value as 12,906, Despretz as 
14,040, and Favre and Silbermann as 14,500. The highest 
is now always accepted as nearest the truth, but we have 
reason to think it is not high enough. The value of the 
hydrocarbons in any fuel is largely affected by the way in 
which combustion is carried on; with insufficient admission 
of air all the hydrocarbons will be wasted. Marsh gas, 
H.C, is produced, and for every 1 lb. of hydrogen wasted 
3 1b. of carbon are also wasted; while if the combina- 
tion assumes the form H,C.—olefiant gas—then for 
every pound of hydrogen wasted 6 lb. of carbon are 
also wasted. As an example of the modern method 
of dealing with the calorific value of coal, we can- 
not do better than cite Mr. Stead’s calculations of the 
value of the Powells Duffryn coal used during the 
Newcastle trials. Mr. Stead found that the coal 
contained carbon 88 per cent., hydrogen 3°65 per cent., 
of which 0°32 per cent. was combined with oxygen, of 
which there was 2°53 per cent., making with the hydrogen 
2°87 per cent. HO; nitrogen, 0°64 per cent.; sulphur, 
0°76 per cent.; ash, 3°17 per cent.; and moisture, 0°83 per 
cent. The calorific value of this in thermal units he gives 
as carbon °884 x 14,544 = 12,856 units ; hydrogen, °0333 
x 61,200 = 2037 units; and sulphur in the form of pyrites 
estimated at 47 units, or in all 14,940 units, which is not 
very far from that of Llangennech quoted above. It will 
be seen that Mr. Stead takes different values for both 
carbon and hydrogen from those given in most text-books, 

Mr. Bower’s letter deals, it will be seen, with the im- 
portant question of dissociation, and goes to show that a 
furnace may be too hot for economy. This is, in 
certain respects, a novel ——- of an old theory to a 
new purpose, but we are disposed to doubt that any tem- 
perature sufficiently high to prevent combination exists 
in a steam boiler furnace. We cannot, however, attempt 
to criticise, one way or the other, the views advanced by 
Mr. Bower until he formulates them more fully than he 
has done. If he will trace the whole process of combus- 
tion in a fire-brick furnace, and compare it with the 
various steps of combustion in a locomotive fire-box, let 
us say, he will supply a useful contribution to this discus- 
sion. After all, however, we believe that the crucial 
points in the whole matter are the influence of radiant 





heat, and the influence on radiation of the smoke or 
gases within the furnace or flues. We are not aware 
that any experiments on a large scale have ever been 
carried out on radiation, save those dealing with the 
sun’s rays. In the t, vessels filled with hot water 
and coated with different materials have formed the 
principal subject of experiment. The whole pheno- 
mena of radiant heat is still wrapped in much mys- 
tery. Dr. Siemens, with his new radiating furnace, 
is apparently among the first to start a new line 
of inquiry, which may lead to important results. We 
may ask, however, whether it is or is not a fact 
that different results as to the total heat to be got 
out of a given sample of fuel may be obtained, as it 
is or is not so burned that it has an opportunity of 
radiating heat at a high temperature. It is, we fear, 
too sant the custom to take things for granted in certain 
directions, and among others, it is assumed that no matter 
how a given combustible is burned, the total available 
heat, other things being equal, will be the same. This is, 
we think, taking too much as proved in the present state 
of physical science, and its accuracy ought to be demon- 
strated before it is asserted that it is demonstrable. 





PUBLIC WORKS DEPARTMENT OF INDIA, 


For very many years past the civil engineers employed in 
the Department of Public Works throughout India have made 
their position, relatively to that of military men employed 
in the same service, the subject of what has been acknowledged 
to be well-grounded complaint. We do not say that efforts have 
not been made in the direction of removing the causes for the 
disaffection felt ; but they have not, according to all accounts, 
succeeded to the extent the gravity of the complaint demanded, 
Of late it must be admitted that the adjustments effected 
seem to have removed the heavier disabilities to which the civil 
engineer, as compared with his military co-worker, was subjected. 
At all events, we have heard but little during the last year or 
two of any grumbling on the part of the civilian employés of the 
department. Buta recent step taken by the Government of 
India appears to be likely to awake anew those feelings of 
jealousy and dissatisfaction which, so long as cause for them 
is given, must militate most seriously against the efficient work- 
ing of the department. Unless all connected with it act harmo- 
niously, it is impossible that the fu!l results expected of a public 
‘service can be attained. Only as recently as September 26th 
of the present year, the Indian Gazette contained a notification 
that the Government had decided on a resolution which 
embodied the following rule: “ Any civil engineer of the Public 
Works Department who, on reaching the age of fifty years, 
has not attained the rank of superintendent engineer, 
will be liable to be called upon to retire.” Sundry 
provisions follow this announcement limiting its operation in the 
case of men of twenty and twenty-five years’ service, but they 
do not touch the general question by which men in the prime of 
life may be arbitrarily removed from a public service. With the 
grounds upon which the above resolution has been taken we are 
unacquainted, They should certainly be of the strongest nature 
to lead to the setting aside of claims of length of service. Those 
acquainted with the working of the Public Works Department 
in India assert that promotion in it is as often as not due more 
to partiality than to the recognition of exceptional ability. 
Whether this, however, be the fact or not, it seems natural to 
conclude that in a service, entrance to which can only be 
obtained by proved capacity, thai capacity should entitle to 
regular promotion. If incapacity be afterwards proved as a bar 
to such promotion, why, we would ask, should inefficient men be 
retained till twenty-five years of service have passed? The per- 
mission for such a term to be realised must be held a warranty 
for efficiency. To arbitrarily terminate service at that term 
because fromm many imaginable causes promotion has been slack, 
is a measure so objectionable in its as tod i for the 
profession we represent the fullest explanation. As to the 
treatment on the same lines which the (fazette quoted assigns 
to military men in the Department, euch lines carry no parallel. 
Such men have their military rank and emoluments to fall back 
upon, while the civilian, at an age when it must be most diffi- 
cult to enter upon other employment, and yet one at which 
good work is still possible, is to be forced to retirement—upon 
a pension, it may be admitted, but one of an amount scarcely 
likely to compensate for the loss of active employment and its 
adequate remuneration. We hwld therefore that the determina- 
tion of the Indian Government requires to have its reasons fully 
laid before the profession and the public. 





COPPER AND ITS PRICE, 


THE rise in the price of some metals has, during the last week 
cr two, been abnormal in its character and in its rapidity, but it 
is not too soon to be needed to revive industries which have been 
drooping. In the olden days, Cornwall was the chief source of 
production ; but Australia, Spain, and America have entered into 
the arena, and the output of England has declined relatively and 
actually. In the “ brisk" days of 1872, the price of Chili bars 
was as high as £108, and the comparison of this with the price 
of £40, which was common up to a few weeks ago, will indicate 
the extent of the decrease in the price of copper. From that 
price it has risen with irregular jumps of a few shillings to a 
pound or so per ton daily, and now the excitement in the trade 
is such that it is rather difficult to define the extent to which 
the upward bound may lead. For five years the price of copper 
has been decreasing ; and, whilst the decrease occurred, consumers 
have held off, stocks in the chief centres have declined, and 
buying is from hand to mouth, whilst there inevitably followed 
the closing of some of the mines, which, from position or other 
causes, could not be worked so economically as others. The 
consequence is that the market has been caught bare of stocks, 
and when the impulse has once been given it has been very rapid 
in movement and effect. And, what is not co usual, there 
been a movement almost concurrent in the market price of the 
crude and the finished article. This increase in the price may 
lead to an increase in the production in this country—indeed, 
it should do so—but the copper trade has been deluged of 
late years with foreign copper. In 1850 England produced 
over 11,000 tons, and the United States only 7000 tons; 
but in the year 1884 the positions were not only reversed, 
but the production had sunk in this country to 3000 tons, 
whilst that of the United States had risen to over 60,000 
tons. Chili, in the two years indicated, raised its out- 
put from 14,000 tons to 41,000 tons; and Spain, which 
practically produced nothing at the earlier date, yielded 40,000 
tons at the later. Australia sent out eight times as much ; and 
without further details, it may be said that whilst in the first of 


these years England was second in the ranks of the producing 
nations, in the latter it had sunk to the tenth position, In the 
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later years there has been a continuation of that change, under 
the decrease in price; and now that there is that increase in 
the price, it is to be expected that the sources of production 
will be enlarged along a good portion of the line of the world’s 
output. That increase cannot be immediate ; and thus the 
first effect of the increase of price must be to diminish the 
visible stocks by making consumers lay in more from the 
great centres of stock at Swansea, Liverpool, and other points ; 
but in time the mines will be made to yield more, and thus the 
increase in prices will be held in check. It is to be noticed that 
there is with that increase in price a rapid rise in the value of 
the shares of some of the copper companies; and there are 
other indications that epitalists expect the increase in value to 
be to some extent permanent; and those who know the im- 
portance of this old mining industry to some parts of Britain 
will wish that the revival may be not only enduring, but extend- 
ing to allied industries, 


BRAKES ON FREIGHT TRAINS, 


Ir will be remembered that important brake trials were made 
last April at Burlington, U.S.A., with a view of adopting such 
safety appliances for long freight trains, All the present systems 
of air-pressure brakes were represented. The trials took place on 
a train of fifty cars, It was found that on account of the time 
taken to brake the rear cars, such shocks were experienced that 
not only would the freight suffer great damage, but that the 
cars themselves were disabled. Indeed, doubts were raised in 
the minds of the railway representatives as to whether air brakes 
could be used at all on such trains, and some went so far as to 
say that the difficulty could only be got over by calling in the 
aid of electricity to make the action of the brakes simultaneous. 
Mr. Westinghouse contended at the time that to use this agent 
would be to make the brakes dangerous by being less trustworthy. 
He said that by modifying the triple valve he could quicken the 
action of the brake to such an extent as to dispense with elec- 
tricity. We read further and detailed accounts in the American 
papers which have just arrived of the remarkable results ob- 
tained by the new freight train brake, as perfected by Mr. 
Westinghouse. The leading engineers of the principal railways of 
America have had the opportunity of judging the practical value 
of this important railway invention. It is now shown that a 
freight train of the unusual length of 2000ft. can be as 
safely handled, regarding its brake power, as passenger trains of 
shorter length have been, and are up to and at the present time. 
In emergency stops this new form of brake comes to the front, 
for to stop a train of such length in 125 yards from a speed of 
88 miles per hour in 12 seconds without any shock or jolt what- 
ever, is no poor performance. Mr. Westinghouse has thus ex- 
ploded the theory that no air brake would be practicable on such 
a long train withcut calling in the aid of electricity. The 
triple-valve 30 modified as to meet the necessity of the case 
is really the instrument which does so much in so little time— 
the difference of time in which the brake is applied on the first 
and last car—in a train of fifty cars—is only 1}§ seconds, i.e., 
practically instantaneous, It is somewhat assuring that in these 
days of quick transit valuable life and property can be efficiently 
protected from the still too often occurring railway accidents. 


AN OPENING FOR BRITISH TRADE AT CANTON, 


Tue British Consul at Canton reports that there is a good 
opening for tradesmen settling there and supplying the native 
retail purchasers, and that more money could be made in that 
way than in the established grovves. Such an enterprise 
requires niuch courage, endurance, energy, and perseverance. 
The consul is either a grim humourist or does not share the 
opinion so generally expressed by many of his colleagues as to 
the apathy and indifference displayed by his countrymen in 
suiting the tastes and wants of foreigners. He admits that the 
life in Chinese towns would be unpleasant for the following 
reasons:—The shops must ve situated in the native quarter, 
insurance at first will be impossible, they will be exposed to the 
dangers of arson and robbery; every shop containing anything 
of value is barricaded at dusk so that it can stand a siege, 
guards are necessary at every corner, and half the streets are 
closed at night by gates only to be forced by artillery. A 

-boat conveying passengers to places fifty miles distant 
from the capital of the province requires from twelve to four- 
teen cannon. A journey of a few miles away requires an 
armoury of muskets and swords. By making the carrying of 
arms without a license a capital offence, by authorising the 
patrols to shoot anyone they see on the housetops at night, by 
maintaining constant patrols, and scouring the creeks with 
armed steam launches, piracy and highway robbery have to 
nm extent been diminished, but are very far from being at an 
end, 








LITERATURE. 


The Metallurgy of Silver, Gold, and Mercury in the United 
States. By T. Eatestoy. Vol. I.—Silver. 8vo, pp. 558. 
London and New York. 1887. 


Tuis is the first of a series of volumes dealing with the 
development of metallurgical processes for the treatment 
of the ores of the precious metals in the Western States 
and territories of North America, which have been in 
a gg for some years past. The author, who is the 

rofessor of Metallurgy in the School of Mines of 
Columbia College, New York, is well known as a 
voluminous and painstaking writer upon metallurgical 
subjects, and many interesting and valuable memoirs 
upon se processes have been contributed by him to 
the “Transactions ” of the Institute of Mining Engineers 
and other technical journals both in America and 
Europe. Several of these memoirs are included in the 
present volume, which is essentially a collection of essays 
upon the working details of processes as carried out at 
different places in the United States, rather than a 
systematic treatise on the reduction of silver ores. The 
subjects are classified into ten chapters in the fol- 
lowing order : — “Sampling,” “ Zinc Desilverising,” 
“Ziervogel’s Process,” “Crushing Machinery,” “Roast- 
Silver Ores,” “Patio and Cazo Amalgamation,” 
“Barrel Amalgamation in Colorado,” “Pan Amalgama- 
tion,” “Treatment of Tailings and Hyposulphite Extrac- 
tion Processes,” in addition to which there is an intro- 
duction covering sixty pages, giving a condensed history 
of the origin and progress of gold and silver mining, and 
statistics of production of the precious metals up to 1884. 
The most valuable portions of the work are those devoted 
to pan a and the treatment of tailings in 
Chapters V1 I. and IX., the latter especially containing 
much interesting information on the working of the tail- 








ings from silver ores containing lead at Tombstone in 
Arizona, by a method developed by Mr. J. A. Church 
between 1881 and 1884. There is also a notice of the 
practice of combined amalgamation and concentration 
used by the Montana Mining Company, which probably 
represents the latest modification in the practice of silver 
ore reduction in the Rocky Mountain district. In con- 
nection with this part of the subject we find several 
allusions to the Boss process of continuous amalgamation, 
but although there are references in the index, we have 
not been able to find the process described. The final 
chapter on extraction by hyposulphites contains good 
accounts both of the original process of Von Patera as 
raga in America, and of the newer modification due to 

r. E. H. Russell, of Utah, who uses a solution of sodium’ 
and copper hyposulphite as an extracting agent after the 
sodium salt has taken out all the silver that it is compe- 
tent to dissolve in a first washing. This extra solution 
has a powerful decomposing and solvent action upon 
sulphides containing silver, and has the advantage of dis- 
pensing with roasting as a preliminary to extraction. It 
appears from the author’s statements to have been suc- 
cessfully adopted at the Ontario Mill in Utah, and at 
Bullionville, Nevada. 

The earlier chapters, though containing matter of 
interest, are of less value than the final ones. The 
description of the Boston and Colorado smelting works 
at Black Hawk, which were removed to Denver in 1878, 
refers apparently to about 1874, but by a judicious 
confusion of “was” and “is” in the text, the old account 
is made to do duty for the present time, and the result 
is decidedly misleading in many particulars. The article 
on zine desilverising is a mere fragment, as neither the 
original smelting of the ores nor therefining of the enriched 
lei are noticed in any detail. It sh | for instance, 
have been very desirable to have more information as to 
the use of Portland cement instead of bone-ash as a mate- 
rial for refining tests than has been given on page 110, 

From the dedication of the volume we learn that the 
author is a former student of the Ecole des Mines, of Paris, 
which may account for his partiality to Gallicisms, such 
terms as “crasses” and “cupelle” being used for the more 
familiar English dross or skimmings and test. He also 
seriously purposes to substitute the French “chloruration” 
for chloridising. Another, and less eeable, French 
peculiarity is the carelessness with which proper names 
are given. Thus, the lateMr. Hugh Lee Pattinson is called 
indifferently, Patterson and Patinson; the Augustin pro- 
cess is everywhere called Augustine, and the process of 
zine desilverisation is said to have been reinvented by 
Crooks, in England, in 1858 ; although in Europe it is 

enerally supposed to have been invented by Alexander 
Parkes, of Birmingham, in 1850, and to have been set to 
work shortly afterwards. If the evidence concerning 
matters of comparatively recent occurrence can be dis- 
torted in this fashion, we should be indisposed to accept 
the author’s statement that, “To-day a more thorough 
knowledge of these sciences—mining and metallurgy—can 
be had here—in the Educational Institutes of the United 
States—than anywhere else,” if metallurgical history is 
supposed to be included in such knowledge. 


Tron Bridges of Moderate Span : their Construction and Erection. 
By Hamitton WELDON PENDRED. Weale’s Series. London: 
Crosby Lockwood and Co, 1887. 

In most books upon bridges the authors concern them- 

selves chiefly with what may be called the mathematical 

and physical questions that relate to the determination of 
the stresses, dimensions, weight, and strength of various 
formsof bridge structures. Inthisbooktheauthorassumes 
this information to be already in possession of those who 
require it, and he takes up the subject from the workshop, 
girder-yard and site point of view, duly, however, insist- 
ing upon the necessity for the careful preparation of really 
ractical drawings fully dimensioned, aud describing the 
osses which occur in the works through the issue of 
hurriedly prepared and incomplete drawings. The draw- 
ings being finished, he follows them through the works, 
yard, and to the site of the bridge, and does not leave 
until the bridge is completed. The work thus described 
includes the setting out of the work, ‘attention to the 
work in the several stages, bending plates and _ bars, 
arranging for camber, temporary connection, and rivet- 
ting up; treatment of different lengths of rivets, moving 
main girders, setting up the top boom, connecting parts, 
and setting cross girders, and completing the floors and 
roadways. To the chapters relating to the way in 
which all this work is started and executed, are chapters 
on sections of iron, influence of temperature, duties of an 
inspector, on specifications, and on rivetting, and an 
appendix gives a complete specification for the construc- 

tion, erection, and completion of a lattice girder bridge. 
The book thus deals entirely with the questions which 
occur to any one desiring to know how to set to work 
about constructing and erecting a bridge when the draw- 
ings are made, and the questions which would occur to an 

oar of bridgework in construction. 

n treating of theinfluence of the change of temperature, 

a paper by Mr. Graham Smith is quoted, in which it is 

made to appear that the mechanical equivalent of expan- 

sion or contraction by change of temperature is brought 
to bear generally in bridge structures, whereas a large 
range of temperature may impose no increased stresses 
whatever on such a structure. In another edition of the 
book many of the central pages would be the better for 

more engravings, and the buckled plate shown at Fig. 14 

needs correction as to form. The meaning of the follow- 

ing sentence at page 3 may be understood, but it is at 
least doubtful :—-“Colours ought to be used more generally 
than is too often the case at present.” 


Exercises on Quantitative Chemical Analysis; with a short 
Treatise on Gas Analysis. By W. Dirrmar, LL.D., F.R.S. 
8vo.; pp. 318. Glasgow: W. Hodge and Co. 1887. 

THE author, who is well known as an accomplished 

analytical chemist, and by his researches into the varia- 





tions of composition in sea-water from different 

of the world—which form part of the report of the Chal- 
lenger Expedition—here presents us with the result of 
his experience as a teacher in the Andersonian Laboratory 
at Glasgow. It may, of course, be thought that the 
numerous books previously published on similar subjects 
left little room for a new one; but even a superficial 
investigation shows that there is sti]l space for a consider- 
able amount of originality in laboratory practice. The 
author is especially careful to insist upon the beginner 
being well grounded in the technicalities of the subject, 
and the earlier exercises in the book enter very minutely 
into the details of the simple but fundamental operations 
of the laboratory, as he holds that there is “no fear of 
any talented student being spoiled by a course of judicious 
drilling.” This is a somewhat welcome variation from 
the denunciations of analysis which have been lately 
fashionable among high theorists, whose avowed aim is to 
make chemical philosophers rather than chemists of their 
students, without regard to the circumstance that the 
demand for the former article is likely to be more severely 
limited than for the latter. The examples selected cover 
most of the useful problems likely to arise in practice, 
and the methods selected are for the most part excellent. 
We are inclined, however, to differ from him in his esti- 
mation of Liebig’s method of separating nickel and 
cobalt “as merely of historical interest.” When properly 
handled, and with scrupulously pure reagents, it is one of 
the most certain and satisfactory processes known. The 
section on cupellative assays is not of much value, and 
might have been omitted without loss to the book. The 
section on gas analysis is exceedingly good, and brings 
the subject up to the newest practice; and that on the 
analysis gives the methods adopted in the Challenger 
investigation. Taken as a whole, the book is very valu- 
able, and should prove widely useful. 








LIQUID FUEL ON THE THAMES. 


For some time past Mr. E. N. Henwood has been experiment- 
ing on the Thames with his launch, the Ruby, with liquid fuel. 
The combustible he uses is known as “ green oil.” It is obtained 
from gasworks, and has practically no flashing point. It 
seems, indeed, to be not much more inflammable than Colza oil, 
in which respect it differs considerably from petroleum. The 
boat has run continuously for sixty miles without showing the 
least smoke. The Ruby is 38ft. long over all by 7ft. beam and 
34ft. draught of water. The engine has a single cylinder 7in. 
in diameter by 8in. stroke; the boiler is of the marine return- 
tubular type, 6ft. long and 4}ft. diameter, with 200 square feet of 
heating-surface and 74 square feet of grate surface, designed to 
supply steam at 100 lb. pressure, and built according to Lloyd’s 
requirements. When fired by coal and with the ordinary 
exhaust up the funnel, it will drive the engine at 240 revolu- 
tions per minute. 

A trial of the Ruby was made in June last, the boiler being 
fired with Welsh coal, with the following results :— 





Mean s with and against tide on Long Reach mea- 

8 WE Ser ag See ae GS" tS Sah USE SS 
Mean revolutions per minute .. 246 
Mean working pressure .. .. 100 1b. 
Mean indicated horse-power .. .. .. 20 
Consumption of coal perhour.. .. .. .. . 140 1b. 

ie ea ae ee ee ee 20s. 
Quantity of fuel carried (say nine hours’ supply) .. 12 ewt, 


The fire-bars were then taken out, and the furnace and appli- 
ances according to Henwood’s patent fitted. The furnace is built 
of firebrick, within the flue,and is so constructed as to enable com- 
plete combustion to be effected. The oil is blown into the 
furnace by superheated steam through a novel form of injector, 
recently patented by Mr. Henwood, in order to get rid of the 
intolerable noise usually made by the combustion of liquid fuel. 
To a large extent the combustion has been silenced on 

the Ruby. Mr. Henwood claims to have placed his invention 
before the public in a practical form, and to have tested its 
trustworthiness, and to have obtained a better result than has 
been obtained by any other plan, the consumption of fuel being 
less than half that of a coal-fired boiler; and it is only reasonable 
to maintain that a corresponding reduction of fuel would result in 
a compound or triple-expansion engine. 

There is no great amount of steam required for spraying the 
liquid fuel, and it is by no means a serious matter, as it is 
customary in large steamers to provide a fresh-water condenser 
to make up for the incidental condensation and leakage of steam, 
and such supply will only need to be increased. Another 
advantage claimed is that the fire can be shut off at six p.m. 
with 85 lb. of steam in the boiler, and twelve hours after there 
will be from 151b. to 201b. of steam left, which is ample to 
relight the furnace. A trial of the Ruby with liquid fuel was 
made in September last, in Long Reach measured mile, with the 
following results :— 


Mean speed with and against tide.. 8-1 knots 
Mean revolutions per minute.. .. 288 
Mean working pressure .. .. .. 102 1b. 
Mean indicated horse-power .. .. .. .. «2 «. 2 
Mean consumption of liquid fuel per hour.. ..  .. 55 0b. 
Quantity of fuel carried (twenty-four hours’ supply) 1344 lb. 


The indicated horse-power on each occasion taken by Messrs. 
J. J. Thorneycroft and Co. The present price of green oil is 
very fanciful; last year it was under 19s. per ton, now it is 
28s. 6d. The liquid fuel is carried in tanks at the sides of the 
boiler and one on top, from which a pipe is led to the injector, 
which also receives a supply of steam from the dome, and by the 
simple arrangement of adjusting the supply of steam and oil 
the most intense and equable heat is obtained and most steadily 
maintained. We made an hour's trip in the Ruby last week, 
and found that an ample amount of steam was easily main- 
tained, and at 75 1b. pressure the run from Westminster Bridge 
to Vauxhall Bridge was made in nine minutes against and six 
minutes with tide; the distance is one mile. There was not 
the least trace of smoke from the funnel. The feed-water was 
on all the time. 








ADELAIDE JUBILEE EXHIBITION.—We have pleasure in announc- 
ing that Messrs. Robey and Co., Globe Works, Lincoln, have been 
awarded six first prizes at the Adelaide Exhibition for their hori- 
zontal automatic engine, compound portable engine, portable 
winding engine, wrought angle-iron framed thrashing machine, 
patent Robey winding eagine, with wrought iron tank foundations, 
and centrifugal pumps. Messrs. Richard Garrett and Sons, Leis- 
ton, Suffolk, have been awarded ‘“‘the first order of merit” for 
their corrugated fire-box, compound portable engine, single-cylinder 
portable engine, compound semi-portable winding engine, and 
mining engine with vertical boiler, 
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UNIVERSAL MILLING MACHINE 


MESSRS, TANGYE AND CO., ENGINEERS, BIRMINGHAM. 
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closed at the conclusion of the 
process. This form is used in 
making tubes from iron or 
steel, in which metals the blank 
is highly heated before being put 
into the rolls. Thesmall conical 
fragment marked C°, Fig. 4, at 
the end of the punch d, is all 
that remains of the ingot when 
the tube is finished. The em- 
ployment of this punch renders 
it unnecessary to reduce the 
diameter of the blank so much 
as when the rolls are used with- 
out the punch. When the 
blanks are metals which are 
comparatively soft and ductile, 
and do not need to be heated to 
a high temperature _ before 
rolling, a mandril with a conical 
point is used, as shown at B, 
Fig. 5. By this process a tube 
is made, the inner diameter of 
which is determined by the 
base of the cone B. It is sug- 
gested that this mandril may 
be made hollow and kept cool 
by the circulation of a fluid 
through its interior. 

In Figs. 6 and 7 is shown 
still another modification of the 
process, in which the mandril C 
aids in carrying forward the 
metal of which the tube is 
formed. It will be seen that 
the mandril has a conical head 
with spiral grooves. The blank 
B is fed into the rolls through 
a guide tube B'. The speed 
with which the blank is fed 
forward may be somewhat 
moderated by causing the man- 
dril C to rotate in the same 
direction as that in which the 
mm blank itself is revolving, or it 

.. may be accelerated by causing 











UNIVERSAL MILLING MACHINE. 





THE accompanying engraving illustrates a Universal Milling 
Machine by Messrs. Tangye, Birmingham, with a self-acting table, 
having 23in. longitudinal travel, and lowering 13°72in. below 
centres. The headstock is double-geared, and has conical bear- 
ings and a removable top to allow of using large cutter heads in 
face milling. The table has a stop motion, and is driven from a 
vertical shaft at the centre, which allows it to be swivelled to 
45 deg. without necessitating the usual alteration of shafts. The 
bracket slides are square, to enable heavy cuts to be taken with- 


out jarring. The weight of the machine, with the counter- | 


shaft, is 1270 Ib. 








SEAMLESS TUBES FROM SOLID BLANKS. 





THERE has been considerable interest lately in the recent 
jerman processes for making seamless tubes from solid blanks, 
and we give herewith cuts showing some of the methods. It 
will be seen that the rolls are placed so 
that their axes lie in vertical planes 
parallel with each other, and in oblique 
planes not parallel, and inclined to the 
horizontal at certain varying angles. The 
faces of the rolls are conical and grooved 
or ridged spirally. The inclination of the 
axes and the coning of the rolls, it is said, 
depend upon the effect which is sought, 
and vary with different materials. The 
grooving of the faces of the rolls is not 
essential. Ordinarily three or four rolls 
are employed to preserve the direction 
of the blank as it travels through; but this is done by 
guides when two rolls only are employed. As the blank 
passes through the rolls the surface is carried forward more 
rapidly than the interior of the ingot, and the result is 
that it finally leaves the rolls, where the space between them is 
least, in the form of a seamless tube, with a smooth interior 
surface. In Fig. 1, which isa plan, the blank B is shown as 
just engaged by the rolls A a, and the flange shown at the forward 
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end of the blank is the beginning of the tube. In Fig. 2 is shown 
the tube as finished. It will be seen that the end of the tube is 














closed, so that the process is well adapted for the formation of 
tubes having one end solid. 

In Figs. 3 and 4 is shown a modification in which the tube is 
formed over a punch, which prevents the end of the tube being 








the mandril to revolve in the 
opposite direction. It is said 


Ps, 


| that tubes made by this process have a comparatively 


smooth internal surface, and the fibres are continuous and lie 
spirally around the axis of the tube. For making tubes of 
copper or other soft metals of a diameter larger than that of 








the blank, the method shown in Fig. 10 is used. Here the rolls 
are not cones, but somewhat barrel-shaped. In this case it will 
be seen that the blank engages at the larger end of the rolls, 
and is forced forward over the conical mandril. 

Another process is based upon the discovery that by suitably 
adjusting the angles of the axes and faces of the rolls, and their 





lengths, they will operate to develope a tubular formation in 
any part of a solid metal ingot or blank which is submitted to 
their action, by causing a rupture of the metal along the line of 
the geometric axis, as shown in Fig. 8. The desired rupturing 
effect and radial displacement of the metal from the centre of 
the blank are most easily effected by the employment of two 
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rolls, which act on opposite sides of the blank. The forces to 
which the blank is subjected in its passage between the rolls are 
of complex character. The two rolls act upon the opposite sides 
of the blank with a kneading effect, compressing the metal 
against which they impinge to a certain depth beneath the sur- 
face. The area of the metal thus compressed is indicated 








approximately by the lined triangles C C, shown in Fig.9, The 
direction in which the forces of compression are propagated 
from the places where the rolls impinge upon the blank is indi- 
cated by the diverging arrows. It will be seen that the resultant 
effect: of these forces is to impart to the part of the blank under 
compression a tendency to expand laterally. The final effect of 
the action of the rolls is to compact the surface and cause a 
rupture along the axis of the blank, and this action aids the 





longitudinal action in producing a tube with comparatively 
smooth interior surface. 

Tubes made by this process are said to be well finished both 
inside and out, and some specimens shown in this country seem 
to sustain the statement. We have no particulars as to cost of 
manufacture, probable selling price, and range of sizes which 
can be manufactured, The process is apparently a cheap one, 
and seems suitable for producing tubes up to din. or bin, 
in diameter at least. Such tubes are pretty sure to supersede 
the ordinary lap-welded boiler tubes in use at present, if there 
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is no marked difference in price. Iron pipes and tubes, as is 
well known, have a fibrous structure, the fibres lying longitudi- 
nally, so that the resistance to rupture is across the fibres, or in 
the weakest direction of the material; and, moreover, the 
strength of such tubes is measured by the resistance of the 
weakest part, which is generally the weld. Steel, on the con- 
trary, has a crystalline structure, and offers equal resistance in 
all directions ; and not being weakened by a weld, the strength 
of the steel tube is measured by the tensile strength of the 
material composing it. 

A process has been patented in this country, but not yet in- 
troduced, for rolling seamless steel tubes of any size from hollow 
ingots while in a heated state. For tubes and pipes of moderate 








dimensions the hollow ingot is cast with an internal diameter 
equal to the finished size, and this ingot is drawn, over a man- 
dril, through adjustable rolls which, in successive passes, reduce 
the ingot to a pipe or tube of the required thickness. For very 
large cylinders, such as water mains and boiler shells, the hollow 
ingot is cast with the required outside diameter, and is drawn 
through rolls over an expanding mandril, the internal diameter 
being increased at each pass until a cylinder or pipe of the desired 
thickness is produced. 

It will be evident that, since seamless steel tubes have much 
greater strength than welded or rivetted iron tubes of the same 
thickness, the former can be much thinner, and consequently 
lighter, for given pressures, than the iron tubes, or will be 
suitable for much higher pressures if made of the same thick- 
ness, Indeed, if well-finished seamless steel tubes can be pro- 
duced at moderate cost and of suitable sizes, no arguments will 
be required to introduce them; and we shall look with interest 
to all movements made for putting them upon the market. 

We have reproduced from the American Machinist the illus- 
trations of this process, 








STANLEY’S WHEEL PEN. 





THE accompanying engraving illustrates a new wheel pen 
made by Mr. W. F. Stanley, on the principle of his bordering 
pen with an inner nib, which nib in this case just reaches the 
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rowel. It is found by experiment to require very little care, 
and that it will make with one supply of ink 60ft. of continuous 
dots, whereas other pens usually fail in a few feet, It is easily 
cleaned and kept in order. 














TENDERS. 


BOROUGH OF LEICESTER. 


List of tenders for the construction of about 470 yards of pipe 
sewers, with manholes, lampholes, and other works in connection 
therewith, in the borough of Leicester. Plans, specification, and 
quantities by Mr. J. Gordon, M. Inst, C.E., borough surveyor :— 


£ sd. 8. d. 
Thos, Smart, Nottingham 744 8 0 Alternative 
Jas. Dickson, St. Alban’s .. oo Gea bt «ws owe 
Innes and Wood, [rye is ta Se eee «6. SR TR 
8. and E. Bentley, Leicester (accepted) 366 2 2 35019 2 








A TECHNICAL school of clock and watch making, due to 
the initiative of the King of the Belgians, has been opened at the 
Ecole Industrielle, in the Palais du Midi, Brussels, with the object 
of introducing this branch of industry into Belgium. 


Nava. ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Frank W. Hawkins, engineer, 
to the Indus, additional, to date November 4th; William Bromley 
(a), engineer, to the Reindeer, and Thomas Williams, engineer, to 
the Kingfisher, both additional, and for appointment when recom- 
missioned, to date November 7th; Percy D. Martell and Henry J. 
Allen, assistant engineers, to the Monarch, lent for training; 
William C. Stevens and Joseph H. H. Ireland, assistant engineers, 
to the Sultan, lent for training; James A. Roye and James M. 
Simpson, assistant engineers, to the Agincourt, lent for training ; 
Charles Banister, assistant engineer, to the Iron Duke, lent for 
training ; William S. Frowd, assistant engineer, to the Iron Duke ; 
William C. Morcom, assistant engineer, to the Agincourt; and 
Cuthbert R. Roger, assistant engineer, to the Sultan—all the above 
to date November 7th; Donald P. Green, acting assistant engineer, 
to the Agamemnon, additional, and for a: pointment, as additional, 
when recommissioned, to date November 14th, 
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STUARTS STEAM GREASE EXTRACTOR. 
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STUART'S STEAM GREASE EXTRACTOR. 





THE accompanying engravings illustrate an apparatus now 
being introduced by Messrs. Purdey, of Liverpool, into this 
country from the United States, for extracting grease and dirt 
from steam. The apparatus is in use in several ships, and 
giving, we understand, complete satisfaction. Its action will be 
readily understood from the engravings. The steam impinging 
on the inclined plates leaves the grease adhering to them. All the 
grease and dirt are thus taken out of the exhaust steam, and 
so the condenser tubes are kept clean, while the oil can in some 
cases be, and actually is, used over again. There are several 





forms used. That shown in the small shaded engraving is 
intended for use in stationary land engines. e sectional 
engravings show the normal or “ No, 2” type used at sea, 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Brazil, Finances of.—The Brazilian Government is entirely 
dependent on Customs duties for 70 per cent of its revenue. 
From a fiscal point of view therefore the development and 
extension of foreign trade is important to this country. Up to 
& recent date the Customs duties on nearly all articles were very 
Migs, end by the new tariff of 1st July last they were consider- 
ably increased, Importers and merchants here have brought in 
large quantities of goods at the old rate of duties, which they 
will be able to sell at prices corresponding to the present tariff. 
This must necessarily cause a decrease of imports in the next 
few months. The coffee crop—the chief product of Brazil— 
it is said will be very small. e prospects of the coffee planters 
are not encouraging, the impending abolition of slavery, and the 
consequent difficulty of procuring labour in lieu thereof, render 
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it probable that there will be a permanent falling off in the 
quantity of coffee exported, and consequently in the purchasing 
power of the country as regards imported goods. The Minister 
of Finance, in preparing his budget for 1888, has not taken these 
facts into consideration, and it is likely that the deficit for the 
year 1888 will greatly exceed the amount of £611,200 estimated. 
Taking this in connection with the enormous increase -— 
£13,000,000—in the public debt during last year, the finances of 
the empire do not appear to be in a satisfactory condition. 

The United States Consul-General at Rio de Janiero reports on 
the same subject, similarly: The finances of Brazil have been for 
a long time in an unsatisfactory state, and the present Govern- 
ment is endeavouring to improve them. It has before it a very 
| difficult task. Many causes contribute to the unsatisfactory state 
| of Brazilian finances, but the most important among them is the 
labour question. The peculiar misfortune of Brazil at the 
present time is destroying the existing system of labour with- 
out being able entirely to replace it. Better means of communi- 
cation, free labour, immigration, and other favourable circum- 
stances have exercised a beneficial influence on the financial 
affairs of the country; but the normal rate of progress has not 
been kept up, and while public expenses have grown, production 
has not increased in the same proportion. The commercial 
development of the empire, which at one time progressed 
favourably, is at present slow, in some places stationary, and i 
others declining. It was hoped that the construction of central 
sugar mills, railroads, and generous aid to navigation, would give 
trade a vigorous stimulus. In the last twenty years many costly 
central sugar mills have been erected, about 4000 miles of rail- 
ways constructed, and the State expends annually in subsidies 
to navigation nearly £309,000. The country has done as much 
as was in its power to aid these improvements, and they have 
had much influence on trade. The freight rates are much too 
high, neither the railways nor the sugar mills, with few excep- 
tions, pay reasonable interest on the invested capital, and some 
of them do not even pay working expenses; but they have in 
many ways contributed towards stimulating commercial trans- 
actions. On the other hand, they have helped to save public 
expenses without neutralising the evils caused by the undue 
increase of those expenses. Brazil es vast natural 
resources. It is to be hoped that the development of these will 
help the empire in passing safely through the perils surrounding 
it. 

China—Trade of Canton in 1886.—The returns in this report 
are the returns of that portion only passing through the foreign 
Customs. Of the total of 2,586,689 tons, the British flag 
covered 2,176,740, or 84 per cent., the nearest to which was the 
Chinese—294,948, or 114 per cent. Flag is not necessarily 
identical with interest, and if the whole of the British vessels 
were placed under the Chinese or other flag our interest in 
them would probably remain the same. With the termination 
of the Tongking troubles there has been a considerable revival 
of native trade, and there is outwardly every sign of prosperity, 
the effect of the war being to open out the country and 
strengthen the local Government; but much remains to be done 
before life and property are secure. In the numerous native 
shops every foreign article is to be found, but generally these 
are but cheap imitations, imported into Hong Kong by the ton, 
sold by auction, and sent up by the agents of the native shops, 
careless and ignorant in regard of guarantee of goodness and 
maker. They thus pass into the hands of country visitors, but 
until a better class of goods is supplied they cannot have a con- 
tinuous and increasing demand. It is to the interest of foreign 
manufacturers for foreign tradesmen to settle here to supply 








both retail and wholesale purchasers. It might be a struggle at 





first, in the face of bitter opposition and keen competition, 
but a few good shops supplying good articles only would, after a 
time, do a good and profitable business. There is a growing taste 
for foreign articles,and tradesmen must look to thenativesand not 
foreigners for their customers, as some of them have experienced. 
In this course there will be serious risks. For details see report, 
paragraph 9, page 2, and paragraph 3, page 3. There will be 
shortly considerable openings for business in the requirements of 
the iron road. Before long railways and telegraphs will be com- 
menced and rapidly spread through the empire, the materials 
for which must come from abroad. It is to be hoped that the 
Government will adhere to their determination to grant no con- 
cession to foreigners ; there is more money to be made in supply- 
ing their wants and -doing their work, than in finding the 
capital and taking the risk in the hope of future profits. Knowing 
so little as we do of the country, investment in Chinese railwa 
stock must nearly always be a wild speculation, from whic’ 
only the manipulators of the shares can hope to get any return. 
A further increase in the tonnage is threatened next year, in 
the establishment of a new line of passenger steamers between 
here and Hong Kong. The success of the line is doubtful, 
through the very great initial expense of the high speed at which 
the steamers are to be run, which will not afford the great induce- 
ment to passengers anticipated. The present steamers run 
much under their possible speed, and making fast does 
not attract more passengers. There would be a more profitable 
field if the West River were opened, as promised, and there is 
a probability that steam power will shortly be introduced in the 
internal navigation. As the introduction of steamers on the 
coast has ruined the pirates’ business, so will their introduction 
into the interior put a stop to river robbery, and the public 
voice is daily more loudly demanding this concession. As pre- 
viously, the lekin question has been the prominent subject: here. 
Lekin is a tax levied upon goods after they have left the hands 
of the foreign importer, and is the great burden under which the 
empire suffers, and all developement of trade is rendered impos 
sible by its crushing weight. The Chinese view that the moment 
goods are sold to Chinese the Government have a right to tax 
their own subjects’ property as they please, has been admitted 
by the Chefoo Convention, the area in which goods are exempt 
from lekin being defined to be the limits of the foreign conces- 
sions—i.e., in Canton, the warehouses of the foreign residents. 
To make their goods marketable, the foreign importers are com- 
pelled to pay lekin as well as import duties. Apart from the 
injury done to the manufacturers at home by the increased 
taxation on their goods, the business of the foreign resident 
importer is destroyed. When the collection is not farmed to 
some local syndicate, who thus obtains a monopoly of the trade 
it is collected in the usual Asiatic manner, and the foreigner 
thereby put out of competition. A foreigner has to pay full 
lekin on his goods, but his native rival makes an arrangement 
with the lekin receivers to pay a portion only, the difference 
being shared between them. The import business of the resident 
foreigners, therefore, last year fell off, and in some parts is at an 
end. Asa remedy for this state of things, it has been proposed 
to entrust the collection of lekin to the foreign Customs, but 
this alone would be prejudicial rather than the reverse. 

Japan.—Commercial museum at Tokio.—The Japanese Govern- 
ment have attached to the School of Commerce, Tokio, a com- 
mercial museum for exhibiting to Japanese importers foreign 
articles likely to be of interest. European merchants desirous 
of contributing to the museum should forward specimens 
on a to Mr. Takashi Masuda, Hitotsubashidari, Tokio, 

apan. 

Mexico—Minerals and mines of Vera Cruz.—The State of 
Vera Cruz is exceedingly rich in minerals and mines, but they 
have never been properly worked, chiefly owing to the want of 
political tranquillity and the consequent diversion of mining 
capital and enterprise to the Northern States. Vera Cruz con- 
tains eighteen cantons, in twelve of which mines have already 
been discovered, which may be divided into three groups of 
four each, the Eastern, Southern, and Western. The Eastern 
group borders on the gulf for about 160 miles, the Western 
forming a parallel line of about the same length. The Southern 
group lies to the south of the preceding, and is of 
much less importance. The number of mines discovered is 
335, of which nine are asphalte, eighty-two coal, and 126 
petroleum. The petroleum springs are found in a line 150 miles 
long, about from 5 to 15 miles from the coast, running through 
the Eastern cantons at a level of from a few hundred to about 
2500ft. above the sea. The coal deposits are in a parallel line of 
equal length, running through the Western cantons 15 to 40 
miles from the coast, at a height of from 2000ft. to 4000ft. above 
the level of the sea. The principal deposits of asphalte are 
between the lines of coal and petroleum. Other mines of 
asphalte, coal, and petroleum may exist South-west of the two 
main lines, as only a general idea of the extent of the Vera Cruz 
minerals and mines can be formed until systematic borings shall 
have been made by experts, which will have to be done by 
foreign capital and enterprise, the natives having hardly any of 
either. The coal is near the surface, and even the lower seams 
could most probably be easily worked, as the sloping ground is 
favourable for dealing with any water that might be met with. 
The seams may be a good deal out of the horizontal and contain 
many faults, as they have doubtless been elevated to their 
present height by volcanic action. The coal could probably be 
got for 5s. 4d. per ton and conveyed to the coast at 2d. per ton 
per mile ; taking the distance at 50 miles, the cost price of coal 
at the coast would be 13s. 4d. per ton. The market price at 
Vera Cruz being about £2 per ton, there would bea large margin 
for contingencies and profit. The petroleum is near the coast, 
and might be brought to it in pipes, and the petroleum industry 
is protected by high import duties, viz.:—ls. 84d. per cwt. en 
crude petroleum, and 17s. per cwt. on refined, equal to 35 and 
300 per cent. ad valorem, There is a petroleum refinery 
near Vera Cruz importing its crude oil from the United 
States, and generally believed to be making enormous 
profits. Native oil protected by import duties will 
doubtless compete successfully with this. As the mines 
under consideration would be valueless unless economically 
worked, and their produce cheaply transported to market, the 
climate, communication, and cost of labour must be considered. 
The petroleum district being comparatively low, is not very 
healthy, though the native population do not suffer much from 
it. The coal district being much higher is cooler and healthier. 
The communications are not very good, though the proximity of 
the mining districts to the coast, and their sloping towards it, 
render them cheaper and easier than those of other States. In 
the eastern countries of Ozuluama and Tuxpan there is a laguna 
of from two to fifteen miles broad running between the coast 
and the petroleum line for about sixty-five miles, which is 
navigable for flat-bottomed boats. Parallel with the laguna, 
along the petroleum line, is a road from the north of Ozuluama 
to the port of Tuxpan. The communications with the coal line 
behind the petroleum are longer and more difficult. The roads 
are inadequate, and to develope the coalfields requires a series 
of tramways of 30in. gauge laid with steel rails of about 20 Ib. 
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to the yard, and costing about £400 per mile without bri 
and earthworks, which would be inexpensive. e 
gradients might be what is called severe, without materially 
increasing working expenses. The length of these tramways 
would vary from thirty to fifty miles, curves often being required 
to avoid steep gradients. Most of them would be more economi- 
cally worked by steam power, but some by mules, which are 
cheap both to buy and keep. The tramways would be available 
for general traffic, which would be considerable and continually 
increasing, the land being most fertile and only requiring 
communication to develope it. Labour is cheap, the 
average wages being ls. ld. per day; but extensive mining 
would, doubtless, raise the rate. It seems that working 
these coal and petroleum fields would pay, and an attempt to 
work the latter is being made by an American company, who 
are sinking three wells thirty-five miles west of Tuxpan. One 
of the wells is 300ft. deep, and the crude oil has been satisfac- 
torily tested at New Orleans. The company intend to refine the 
oil themselves, and are transporting the necessary machinery to 
the wells. The enterprise will probably fail through the com- 
pany relying on the country roads for its communications, and 
the consequent swallowing up of profits in expenses of transport. 
To work the mines in this State with success a tramway is an 
absolute necessity. It is highly probable that systematic boring 
may discover other important mines in the State, particularly 
in the canton of Julucingo, about seventy-five miles north-west 
of Vera Cruz, situate in a most agreeable and healthy climate 
forty-five miles from the coast, communication with which might 
easily be effected by a narrow gauge tramway following the 
mountain streams, with an average gradient not over 1 in 50. 
All mines are public property, and are granted on condition of 
being worked and paying a very moderate royalty. No part of 
the minerals of Vera Cruz can be economically worked without 
great expenditure of capital in providing communications. 
Taking Jalacingo as a typical case, the least amount required 
for developing its mines should be £100,000, which, properly 
expended, after adequate borings and surveys, would yield a 
large dividend on even a moderately successful mining venture. 
The Governments, both of the Republic and State, are anxious 
to foster and protect all enterprises tending to develope the 
country, and grant them, amongst other privileges, freedom from 
taxation and the right to take public lands for tramways. 

Mexico—Cotion factories at Vera Cruz.—There are eight 
cotton mills, employing over 2000 hands at an average rate of 
1s. 7d. per day, as against 1s. 14d. for agricultural labourers. 
The motive power used in these factories is almost exclusively 
water, which exists in the State to an enormous extent, the land 
sloping from west to east 5000ft. in eighty-four miles; but this 
immense water power is only used by the cotton factories to the 
extent of 815-horse power. Flour mills may perhaps appro- 
priate the water power to double that extent. With such cheap 
power and an unprecedented degree of protection, Mexican 
factories can restrict the importation of British cotton cloth, 
though they cannot exclude it, for in 1886 Vera Cruz imported 
British cotton cloth to the value of £225,000, or 56 per cent. 
over the produce of the foregoing native factories. This year 
the British import is expected to be larger, owing to the reduced 
duties which came into operation on the Ist of August last. 

Russia—Ezhibition at Warsaw.—An exhibition of textile 
goods and machinery, under the patronage of the Warsaw 
branch of the Russian Society for the Encouragement of 
Industry and Trade, open to all countries, will be held in that 
city about the middle of December next. Among the articles 
especially suited to this market are beltings, dyes, and all kinds 
of textile machinery. The goods to be exhibited are divided 
into twelve classes: Belting being No. 9 ; chemicals and dyes, 
No. 10; textile machinery, confined to machinery and models 
requiring but little space, descriptions, plans and sketches, 
(advertisements of machinery manufacturers are solicited for 
insertion in the catalogue), No. 11 ; pubiications in connection 
with textile industries, No. 12. The committee are Count 
Louis Krasinski, president ; Mieczyslono Epstein, vice-presi- 
dent; Count Zygmund Rzyszczewski, and Stanislaw Wolowski. 
The forwarding agent is Maurice Luxemberg, and the offices are 
at Faubourg de Cracovie, Warsaw. 

St. Thomas—Trade in 1886.—Imports into St. Thomas 
declined 30 per cent. under those of the previous year. Though 
British imports shared in the general decline, they still form 
the largest portion—32? per cent.—and have decreased in a less 
ratio than those of other countries. The decline in the trade of 
the island will probably continue until every adjacent island 
possessing a town is supplied directly from the producing cen- 
tres. The extension of marine telegraphs and the development 
of steam navigation have enabled charterers and shipowners to 
communicate directly with each other. Consequently, St. 
Thomas is rapidly losing its importance as a port of call, and 
the chartering business is yearly decreasing. The Royal Mail 
Steamship Company, who had headquarters here for many 
years, removed to Barbadoes in 1883, and the Compagnie 
Générale Transatlantique partially abandoned the island for 
Martinique in 1885. The loss caused to St. Thomas by the 
departure of these two companies is not less than £50,000 per 
annum. The Danish authorities have made efforts to arrest this 
abandonment of the port by materially lowering the dues on 
shipping ; but too late, and probably the loss of shipping 
business will be added to that of trade in merchandise. From 
the foregoing causes the island has suffered severely. Year by 
year houses close their business, but few remain, and they have 
te combine the wholesale with the retail and take up any kind 
of business that offers. Money ing is quite out of the 
question ; many find it difficult to make expenditure and income 
meet. A hope exists that St. Thomas will in some of its 
prosperity when the Panama Canal is opened to navigation. Itis 
thought that the island will be made a great cvaling station, and 
a port of call for all vessels coming from or going to the canal. 
Why this should be remains to be explained, as it is natural to 
suppose that Colon and Panama will be the coaling and 
provisioning * sarap 

Turkey—Trade of Kharput in 1886.—The trade of this vilayet 
during the past year has been fairly prosperous, there having 
been an increase in every branch of trade amounting to 10 per 
cent, over the total of the previous year. A German merchant 
has just passed through Kharput on his way to Mosoul. He 
intends to establish commercial houses at Diarbekir and 
Mosoul. A third German house will probably be established at 
Kharput. This is an important mov t, from a cx cial 
point of view, and may in time affect British trade in this 
country. A commercial museum is about to be opened at 
Trebizond under the auspices of the Belgian Consulate. 











Tue total cost of the harbour defences of New Zealand 
up to the end of the financial year was £155,243, which includes 
the amounts paid for land, buildings, &., but not for guns, ammu- 
nition, and torpedo boats, the cost of which amounts to £153,583. 
Up to the present the total expenditure has been £393,605. 





AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 


The Pullman Palace Car Company. —Owing to errors in the first 
reports, there were several inaccuracies in the paragraph in my 
last letter. The capital stock, which is now 15,920,000 dols., is to 
be increased 25 per cent., making an aggregate capital of nearly 
20,000,000 dols. The mileage added to the system was 8804, 
making a total of 81,348. The additions to manufacturing plant 
during the year, including the purchase and improvement of works 
of Bowers, Dure, and Co., at Wilmington, Del., new repair shops 
and buildings at Pullman, Ill., and additions at Detroit, Mich., 
and St. Louis, Mo., amounted to 459,265 dols. The number of 
cars now under construction is 122, at an estimated cost of 
1,760,000 dols. 


A New Mexico irrigation scheme.—The Albuquerque Land and 
Water pre: ger! has been incorporated at Santa Fé, N.M., with a 
capital stock of 2,000,000 dols. The charter provides for the con- 
struction of oe ditches and storage reservoirs, and the 
scheme includes the irrigation of 1,500,000 acres of choice fruit and 
farming lands in the Central Rio Grande Valley. The water will 
be taken from the Rio Grande. The main canal, according to the 
surveys made, will be 150 miles long, running down the valley to 
a point on the Rio Grande o) ite rro, The head of the canal 
has been located in the San Ildefonzo Valley, eighteen miles west 
of Santa Fé, from which the line runs south, on the east side of the 
river. Work is to be commenced shortly near San Ildefonzo. 

Nicaragua Canal.—This enterprise seems now to be fairly 
started. The preliminary surveys have been completed, and about 
the end of November the company will start eight engineering 
parties from Greytown, on the east coast, to make the final loca- 
tion for the canal, dams, locks, &c. This work will occupy about 
eight months, and the excavation is expected to be d in 


conduit system. The following estimate of operating expenses, 
submitted by Mr. Wharton, is interesting :- - 


Running Expenses of Four 2-Horse Cars for One Year.— 


Dols 
Conductors, 365 days at 3°00 dols. each car per day of 16 hours .. 4380 
50 





Drivers, ” 2 ” ” ee 8650 
36 horses, » “50 % ” +» 6570 
14,000 

Deterioration and repairs at 200 dols,each .. 6.0 66 ee ee we 800 
» of 36 horses at 40 ,, ch ak oe SE RS 1440 
16,840 


Running Expenses of Three Storaye Battery Cars for One Year,— 
Conductors, 365 days at 3°00 dols. cach car per day of 16 hours —3285°00 
i 2°50 


Drivers, . 90 27387°50 
Electricity, - 2°00 ” ” 2190°00 
8212°50 

Deterioration and repairs, including dynamos, storage batteries 
and motors, 1600dols, each .. 4. we ce ee ee ee 4800°00 
13,012°50 


Indurated fibre. —A new industry, or one of very recent beginning, 
is the manufacture of indurated fibre. The material is made from 
wood fibre, preferably spruce p cmae sifted, and made into pulp. 
This pulp is moulded into the desired — and subjected to high 

ressure and heat. The product being light, strong, and abso- 
utely non-porous. The fibre is used for pails, bowls, bath tubs, 
jugs, umbrella stands, spittoons, &c,, and is capable of consider- 
able ornamentation by mouldings, stamped patterns, &c., the 
ornamentation being done in the process of moulding. Ceiling 
tiles, mouldings, and other interior decorations are also made of 
this material. It is as efficient as ey but much lighter and 
heaper, and is almost indestructible. The business originated in 





July, as work may be commenced, according to the charter, as 
soon as the locks are located. The canal is expected to be 
in operation in six years. The total cost is estimated at 
65,000,000 dols. ; but against this eee must be put the revenue 
for the sale of lands granted by the Government, and from the 
railroad and telegraph lines which will be built along the route of 
the canal, and will be used to facilitate the construction. The 
company has a sound financial backing. 

Continuous brakes for freight trains.—Experiments have recently 
been made with improved forms of continuous brakes for use on 
freight trains, and the results obtained have been little less than 
marvellous. In the tests made at Chicago, emergency stops 
resulted in stopping the train in 10 secs. in a distance of 184ft., at 
22 miles per hour, and 15 secs. and 488ft. at 37 miles per hour; 
but this latter s; is excessive for freight trains. It takes only 
2secs. for the brakes to apply the whole length of the train. 
Ordinary service stops showed that only twice the time and dis- 
tance of emergency stops was required. Tests were also made 
with breaking up the train while running—a fruitful source of 
damage and wrecks under present arrangements—with the result 
of the automatic applying of the brakes and the stopping of the 
two sections. 

New York, New Haven, and Hartford Railroad.—By theend of the 

ear the four trackings of the New York division will be completed. 

e alignment and grades have been improved during the progress 
of the work. The two inner tracks will be used for express traffic, 
and the outer tracks for local and freight traffic. is is the 
reverse of the method of working adopted by the New York Central 
and Hudson River Railroad. e tracks will be 7ft. apart, and 
ballasted with broken stone. The new stations will be of brick and 
stone, and will be built on the north side of the line with covered 
platforms and freight sheds on the south side. At stations the 
inner tracks will be fenced in for a distance of 500ft. in each direc- 
tion, to prevent accidents. It is rumoured that the company will 
acquire the Boston and Providence Railroad, and own a through 
line from New York to Providence, over what is known as the 
“Shore Line.” At present the through trains on the ‘‘Shore Line” 
run from Boston, Mass., to Providence, R.I., on the Boston and 
Providence Railroad, from there to New London, Conn., on the New 
York, Providence, and Boston Railroad, and from New London to 
New York, on the New York, New Haven and Hartford Railroad, 
each road hauling the train with its ownengines. At New London, 
Conn., the trains are ferried over the Thames river on large double- 
track transfer steamers, but the New York, New Haven, and 
Hartford Railroad Company has a charter for a bridge across the 
river. Grade crossings are being abolished on this road, and all 
the several improvements will result in a considerable shortening 
of the time between New York and Boston. The schedule time 
is six hours (230 miles), but the New York, New Haven, and 
— Railroad has an unenviable reputation for being behind- 

and, 


Railroad notes.—The Denver and Rio Grande Railroad is locating 
a line from Dallas, Col., to Rico, ri@ Telluride, Ames, and Ophir. 
The engineer's report is favourable, the route being pronounced as 
easy and with moderate grades. The line is to benefit the mining 
region which will be traversed, and as about thirty mining proper- 
ties will be accommodated, the line will produce a heavy freight 
traffic. The Deming, Sierra Madre, and Pacific Railroad Company 
has been incorporated at Santa Fé, N.M., to build a line from 
Deming south to the Mexican boundary, where it will connect with 
a projected Mexican line, which will run to Sinaloa and the Pacific 
coast. The construction material is to be purchased in England. 
The Duiuth, South Shore, and Atlantic Railroad will probably not 
be able to make its Northern Pacific connections and reach Duluth, 
Minn., until next J aly, owing to delay in obtaining the rails. The 
road bed is completed and ready for track laying. Negotiations 
are pending for the use of forty-five miles of the Northern Pacific 
Railroad, but if they are not successful the road will build an inde- 
pendent line into Duluth. The road will have a large ore traffic for 
the Gogelic range, and the upper peninsula of Michigan. Sixteen 
large Mogul engines are ordered to be delivered next spring. The 
St. Paul and Duluth Railroad will build an air line extension from 
St. Paul, Minn,, to Omaha, Neb. The surveys are made, but 
ing will probably not be started till next spring. Both 
ankato, Minn.—thirteen miles off the route—and Sioux City, 
Ia.—have offered inducements for the line to touch these cities— 
Sioux City offered 300,000 dols.—but the company persists in its 
air-line scheme, saying, however, that when the main line is built 
feeders will be extended. As a rule it is not wise to sacrifice good 
ees on a route for the advantages of an air line. The Oregon 
acific Railroad is under construction from Albany, Ore., eastward; 
its ultimate terminus is Boise City, Idaho. The Vancouver, 
Klikitat, and Yakima Railroad and the North Yakima, Columbia 
River, and Spokane Railroad, new] (oom lines, will ther 
form a line from Vancouver, in Washington territory, to British 
Columbia ; crossing the Columbia River at Priest Rapids, near 
Yakima, and connecting with the Canadian Pacific Railroad. The 
line will open up valuable beds of lignite coal, mineral regions, 
forests, and grain fields, The Denver and Rio Grande Railroad is 
contemplating a line south to Santa Fé, N.M. 


Street Railroad Convention.—The sixth annual meeting of the 
American Street Railway Association was held at Philadelphia, Pa., 
on October 19th, 20th, 21st. The Convention was well attended, 
and its proceedings proved of great interest, the matter of elec- 
mong Ronee ae the greater part of the time devoted to discussion. 
Mr. Wharton read an able paper on ‘‘ Electricity as a Motive- 
power,” Mr. C. A. Richards read one on “Street Railroad Con- 
struction ”—in which he recommended stronger track and larger 
cars—and Mr. E. E. Ries read another on ‘‘A New Method of 
Increasing the Tractive Adhesion of Driving Wheels.” Mr. F. 
J. Sprague delivered an address on ‘‘The Application of Electricity 
to Street Railroads,” and Mr. C. J. Van Depoele on ‘‘ The Electric 
Railroads in America.” Mr. R. W. Blackwell spoke in opposition 
to the storage battery system and in favour of the Bentley-Knight 





Maine, and the company operating the patents has now works in 
Maine, Massachusetts, New York, and Minnesota. A later use of 
the material is for gas and water pipes, and pipes are being laid in 
New York City in connection with the electric subways. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE directors of the New British Iron Company, Corngreaves, 
Birmingham, have this week informed the shareholders that they 
have under consideration a proposal for a reconstruction of the 
company under legal powers. The company is one of the oldest 
in South Staffordshire, and extensive and valuable iron 
and coal properties, not only in this district, but also in Wales. 
About 2 men are engaged in the iron and steel works and 
collieries at the Corngreaves Works, and a similar number of 
hands are also employed at the Welsh establishments at Ruabon. 
The company is experiencing competition in steel and iron from 
outside districts. With plant of the newest and most economical 
type, the directors believe that the company would be able to 
maintain its ground, but the present position will not allow of the 
directors borrowing any money for the substitution of new for the 
present. As the hands have yet received no notice to terminate 
their engagements, and as the scheme under consideration con- 
templates the maintenance of the business as a going concern, 
there is reason for hoping that the works may be kept in active 
operation. 

The reports brought to ‘Change to-day in Birmingham and 
yesterday in Wolverhampton indicated a continuance of the recent 
activity at the finished ironwork. A heavy consumption of pig 
iron is going on, which is proof positive of a large outturn of 
manufactured iron. The best iron houses are, however, doing 
less than the second and third-class firms, The reduced prices of 
20s. per ton on ordinary qualities and 30s. per ton on charcoal 
qualities recently announced by Jno, Bradley and Co. is attributed 
mainly to the example having been set by the Low Moor and 
Bowling Companies of South Yorkshire. 

Prices of marked bars remain at £7, with £7 12s. 6d. as the Earl 
of Dudley’s figure and £8 for Messrs. John Bradley and Co.’s bars. 
Second-class branded bars are £5 15s. to £6, while general mer- 
chant bars remain at £5 10s., and common £4 17s, 6d. to £5. The 
demand shows but little change upon recent reports, whether on 
home or export account. Tube strip and hoops are affording 
a fair extent of employment at the mills, but plates rule very dull 
and without any prospect of improvement. Strip remains at £5; 
hoops, £5 5s.; tank plates, £6 10s, to £7; boiler plates, £7 10s. 
to £8; and best, £9 to £10 per ton. 

The sheet makers are still experiencing an excellent demand, at 
prices which show no abatement upon the recent advances. Pro- 
spects are, too, very . The requirements of the galvanisers 
constitute the bulk of the work at the mills, and the sheets thus 
supplied are galvanised for export chiefly to South America, the 
Colonies, and the West Indies. Buyers maintain their interest in 
the suggested meeting between Belgian and English sheet makers, 
but no definite conference has yet been arranged. Sheets of 
20 w.g. keep at £6 5s., 24 w.g. at £6 10s., and 27 w.g. at £7 7s. 6d. 
to £7 10s. 

The galvanised trade continues to strengthen, and there is a 
probability that prices, which are firm at the recent rise of 10s. per 
ton, will further improve. Makers are now in a position to select 
their work, and reject any orders that do not yield sufficient profit. 
There is still, however, a good deal of underselling among newly 
established firms. The common qualities range from £10 10s. to 
£11 per ton, delivered Liverpool. 

A circular has been issued stating that Messrs. Tupper and Co., 
of the Berkley Galvanised Ironworks, in conjunction with a few 
= friends have registered their business under the ‘Limited 

iability Acts of 1862 to 1883.” No change, however, will be made 
in the ae apeg The new company have laid out more con- 
venient works at Bradley Bridge, near Bilston, where the business 
will in future be carried on. 

‘The Earl of Dudley has received the first order of merit, which 
is the highest award, at the Adelaide Exhibition for his case of 
samples of iron and steel. 

Thin sheets of iron and steel for stamping and working-up pur- 
_ and tin-plates keep in good call. Messrs. John Knight and 

. quote Dibdale singles, £8; K.B.C. singles, £9; crown, 
£10 10s.; plough sheets, £12; C.S.8. charcoal sheets, £14 10s.; 
and Knight's charcoal, £19 10s.; steel sheets are £10 ; Crown bars, 
£7; plough bars, £9; and charcoal bars, £15, Tin-plates the 
firm quotes:—Cookley K. charcoal, 23s. I.C.; C.S.8., charcoal, 
21s.; and Woolverley, 19s. per box, Cokes they quote 19s, for L.C. ; 
large tin sheets, of the Cookley K. charcoal brand, are 24s. 6d. per 
ewt. for singles; C.S.S. charcoal, 22s. 6d.; and Cookley coke, 
21s. 6d. Doubles are 1s, 6d. per cwt. extra ; and lattens, 3s. per 
ewt. extra. 

_ Messrs. Hatton, fen and Co. “me psy ry sheets, ow ve 
ing-up purposes, of single gauge, at to al r ton; charcoal, 
black sheets, £15 to £18 per ton; steel boiler plates, £7 to £8 per 
ton; soft steel sheets, heavy sing es, £9 to £10 for deep stamping 
uw and tinning ; and doubles, 20s, to 30s. extra ; with a yet 
urther 20s, to 30s. per ton for lattens, Soft steel blooms and 
billets the firm quote about £5 15s. to £6. 

Steel blooms, billets, bars, and plates are on order in large 
quantities, and offers are declined in some cases, since makers can- 
not guarantee delivery yet awhile. This remark applies alike to 
imported metal and to native manufacture. The great favour into 
which steel has of late got is proving a grand thing for the steel- 
masters, and the ingeky is so good that increased output is being 
aimed at in every d on. 

The powerful new steel mill at the Brunswick Works of the 
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Patent Shaft and Axletree Company is answering every expecta- 
tion, and is full of work upon large channel sections of steel, for the 
use mainly of the railway carriage and wagon builders, who are 
consigning increased quantities of the metal almost weekly in the 
construction of rolling-stock for South American, Indian, and other 
distant lines. Prices remain strong at recently-named rates, 

The question will now be quickly decided whether the next 
spring meeting of the Iron and Steel Institute shall be held in the 

nited States, according to the invitation received at the last 
meeting. The ballot papers have been issued, and they are to be 
filled up and returned at once. The vote in this part of the 
kingdom is likely to be in a majority in favour of the proposal. 
It is considered that much might be learned from a visit to the 
iron and steel centres uf America, 

The United States iron and steel masters still recognise the 
high value of the services of English engineers, If any 
additional proof of this were are to the recent drafting of two 
of the most skilful steel works’ engineers of the Manchester 
district to the States, it is furnished in the circumstance that a 
young, steel works’ mechanical engineer, a native of this district, 

r. Walker, of Wolverhampton, and who has had a South Wales 
experience in the laying down of steelworks, has within the last 
few days left for Johnstown, Pennsylvania, to superintend the 
erection of a new steel rail mill there. Mr. Walter carries with 
him introductions to some of the leading iron and steelmasters of 
Pittsburgh. 

The native pig iron makers report the acquisition of favourable 
orders, and deliveries they say are so heavy as to meke an early 
increased production probable. The demand runs chiefly on 
medium qualities. Imported Midland pigs are also in very large 
pee ny but consumers are, as a rule, delaying new purchases 
until they can ascertain the course of the northern markets. 
Native all-mines are tame at 50s. for hot-blast sorts ; part-mines 
are 35s. to 42s. 6d.; and common, 29s. to 30s, Impo pig prices 
are unaltered, 

The condition of the iron and steel trades of South Stafford- 
shire is favourably reflected in the Board of Trade returns for 
October. They show that the total quantity of iron and steel 
exported during that month was 342,994 tons, and the value 
£2,097,784, an increase of 7182 tons in quantity and £154,465 in 
value over October of last year. In the ten months the quantity 
was 3,453,785 tons and the value £20,677,629, an increase of 
610,890 tons in quantity and £2,346,081 in value, as compared 
with last year, ere was a very great drop last month in our 
exports of pig and puddled iron amounting to 35,484 tons, or 
25°4 for the month in quantity and £41,619, or 16°6 in value, as 
oars with October, 1886. 

ith Russia alone the decline has been 30,000, or about 91 per 
cent, and with Germany it was just over £12,000, or about 41 per 
cent, There was a slight d "i ting only to £1148, in 
the month’s exports of bar and angle iron. The figures with 
regard to cast and wrought iron show a decline of 3714 tons, or 
8 per cent., in quantity, and £63,810, or 15 per cent., in value. 
Unwrought steel shows a decline of 7068 tons, or 24 per cent., in 
quantity, and £10,338, or 5 per cent., in value. The exports of 
railroad iron have developed to an enormous extent, the month’s 
increase being 33,006 tons in quantity, and £144,127, or 63 per 
cent., in value, The following are the details :— 





Month of October. 

Iron. 1886. 1887. 

£ 
Pig and puddled .. 247,575 205,956 
Bar, angle, &c. .. 126,750 124,602 
Bar: and fe as 229,369 878,496 

“sea 45,051 57, 
Telegraphic ditto 60,467 . 81,475 
Cast and wrought 419,921 356,111 
ror sheets, &c. 233,568 279,550 
EG Vie oe; se 30,062 71,241 
Steel, unwrought .. 183,677 .. 173,239 
Hardware and cutlery 242,420 .. 264,155 
Machinery .. .. - 655,489 .. 792,497 
Steam engines .. oo ce oo S04,908 .. 205,204 


Birmingham engineers are expecting to benefit from the inquiries 
which some of the leading Indian and home railway lines are now 
issuing for supplies of stores during next year. 

The continued rise in the metal market is having an important 
effect upon the prices of certain of the Birmingham hardware 
branches in which copper figures as the raw material. The brass 
and copper wire drawers, sheet rollers, and tube drawers have 
advanced prices in successive amounts amounting in the aggregate 
to fd. per pound, and some firms have withdrawn all quotations. 
Other advances are certain to follow. 

The strike of nailmakers in the Bromsgrove district has been 
brought to an end by the employers conceding the 1879 list, less 
10 per cent. discount. This advance is justified by improved pros- 
pects of the trade resulting from lessened stocks and a stronger 
demand, 

It is expected that a large contract for rifle cartridges for the 
British Government will be given shortly to Kynoch and Co., of the 
Lion Ammunition Works, Birmingham. The order will be suffi- 
cient to keep the works in full operation for several months. 

Messrs, Sadler Brothers, firebrick manufacturers, Oldbury, who 
have for many years successfully competed for the contracts to 
supply the Government departments with fire materials, have 
again proved successful in obtaining a large contract order for 
the great Indian Peninsula Railway. 

The electric light installation at Leamington, which has been 
laid down on plans supplied by Messrs. Chamberlain and Hook- 
ham, Birmingham, was officially set in operation on Tuesday. 
The concession for the _—— of the town has been granted to 
the Midland Electric Light and Power Corporation. The total 

ber of i d t lights ordered up to the present time is 
about 1500, but it is confidently anticipated that 5000, the 
number for which machinery has n laid down, will be wired 
in the course of twelve months. The massive machinery is of 
the most complete type. In order to give the necessary 
solidity it is bolted to a foundation consisting of 500 cubic 
yards of concrete and masonry. Three locomotive - type 
ilers, made entirely of Siemen’s-Martin steel, are used to 
supply the engines, They have a total length of 19ft. 3in., 
with an external diameter of barrel of 5ft. lin., and a 
total heating surface of 740 square feet. There are three pairs 
of large horizontal engines in all, each capable of exerting 200 
effective horse-power, and designed and constructed es ially for 
this installation by Messrs. Robey and Co., of Lincoln. The engines 
include the latest improvements in mechanical science, and form 
undoubtedly the finest and mostsymmetrical display of motive-power 
for permanent electric lighting machinery ever put down in this 
country. They are upon the pound principle, having high- 
pressure cylinders of 15in. and low-pressure cylinders o in. 
diameter respectively, the stroke of both being 2ft. 4in. The 
high-pressure cylinders are fittted with the Proell automatic valve 
gear, controlled by the Richardson electric governor. The elec- 
tricity is generated by six Hookham patent dynamos, each 
capable of supplying 1000 incandescent lamps of 18-candle power 
each. Each dynamo weighs 72 cwt., and occupies a floor space of 
8ft. by 5ft. @ precautions against breakdown have been care- 
fully worked out, 














NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
Manchester.—Except the slight fluctuations in price, which seem 
to be chiefly the result of speculative operations, there is no really 
material c’ to rt in the actual condition of the iron trade 
in this district, Business continues to drag on slowly in much the 
same d fashion that has characterised trade for so long 
past, and there is still no really hopeful outlook in the future. In 
common pig iron makers have to go on seeking after business 





which is only practicable at unremunerative prices. Some of the 
hematite makers are apparently trying to bring about an improve- 
ment by lessening the output, Finished iron makers report a fair 
weight of business offering, but only at the lowest prices that have 
been ruling in the market recently. e@ as regards engineers 
and machinists also continues most unsatisfactory, and if anything 
there is an increasing keenness of competition to secure work which 
is forcing prices down even still lower. 

There was about the usual attendance on the Manchester Iron Ex- 
changeon Tuesday, and the recovery in Glasgow and Middlesbrough 
warrants had, if anything, a tT to steady prices somewhat, 
but so far as pig iron was concerned there was only a very slow 
business doing. For local and district brands prices remained 

ractically unchanged. Lancashire makers still quoted 38s. 6d. for 
orge and 39s, 6d. for foundry, less 2}, delivered equal to Man- 
chester, and for small local sales they hold to prices on the basis of 
these figures, but they would be prepared with some concession to 
meet buyers in a position to take anything like quantities; the 
are, however, doing comparatively little or nothing beyond their 
regular deliveries on running contracts. In some of the district 
brands there has been a small business doing at about 40s., less 25, 
for Derbyshire eure and 36s, 6d. to 37s., less 2}, for forge and 
foundry Lincolnshire delivered equal to Manchester, with sellers in 
some instances prepared to come a little under these figures rather 
than allow orders to pass. Scotch iron has not been offered at 
quite such low prices as last week, but it can still be bought at 
under makers’ quoted rates, and although Middlesbrough is if any- 
thing steadier, 1t is difficult to get more than 40s, 6d., net cash, for 
the best named foundry brands delivered equal to Manchester. 

The recent downward movement in hematite prices is again 
bringing forward the question of restricting the output, which 
has of late considerably overstepped requirements, and in some 
instances the blowing out of furnaces has already been decided 
upon, but trade itself remains without improvement, and buyers 
are not at all disposed to pay any higher prices. Hematite makers 
seem to have got into this position. By the largely increased make 
they have, on the one hand, forced up the value of the raw 
material they have to buy, whilst, on the other hand, by an exces- 
sive production they have depreciated the value of the iron they 
have to sell, which is certainly a very effective way of cutting off 
profits at both ends, and the = practicable escape out of the 
difficulty would seem to be in a reduction of the make, which, by 
a limitation of the demand for hematite ore, might enable them to 
buy their raw material on better terms, whilst the removal of an 
excessive output of hematite iron from the market might enable 
the makers to get better prices than have recently been possible. 
Delivered into the Manchester district the nominal quoted prices 
for good No. 3 foundry qualities are about 52s, to 52s. 6d., less 25, 
and these figures some of the makers seem determined to hold out 
for, but where there has been business of any weight doing 
recently, 50s., less 24, has represented about the full average price 
that has been obtainable, and it is questionable whether much 
above this figure could be got now. ere is, however, so little 
business offering to test prices that they are practically little more 
than nominal. 

There seems to be some considerable business in the market for 
finished iron, and when prices are low enough, I hear that there 
are buyers prepared to give out fairly large orders. Toa consider- 
able extent these are shipping orders, and in this branch of trade 
most of the makers are still being kept fully employed ; but in the 
home trade generally there does not ap) to be any really 
—— improvement, Delivered in the Manchester district 
the average basis of Fase remains at about £4 17s. 6d. for bars, 
£5 5s. for hoops, and £6 7s. 6d. to £6 10s. for sheets. 

The chief incident of general interest in this district during the 
— week has been the close of the Manchester Royal Exhibition. 

if the several Exhibitions which have been held to commemorate 
the Jubilee year of her Majesty's reign, by far among the most 
successful and important has been the one organised in chester, 
and in fact it may perhaps claim in some es a higher position 
than any Exhibition which has been previously held in this country. 
As an exposition on the one hand of the development of British art, 
and onthe other of the industrial enterprise and the progress of inven- 
tion in mechanics and engineering in land during the fifty years 
of her Majesty's reign, the Manchester Exhibition wil rank as one of 
the most important among the many special efforts which have been 
ut forward in celebration of the Jabllee year. The collection of 

ritish art productions has been unique whilst, the area devoted to 
exhibits of machinery has been more than half as much again as the 
combined space which was assigned in the three immediately 
preceding Exhibitions at London, Liverpool and Edinburgh, and even 
then was quite inadequate to meet the applications which were sent 
in by intending exhibitors. From the commencement to the finish, 
the Exhibition has been an unqualified success; for the first time 
in the history of Exhibitions it was in full working order on the day 
of the formal opening, and during the six months that it has since 
been open, ——- has gone on smoothly, and, it may be said, 
generally satisfactorily. The number of admissions, which has 
amounted to very nearly five millions, has only been exceeded 
by the Colonial Exhibition held in London last year, and 
financially the results have been fully satisfactory. Not only 
has the entire cost of the building, amounting to something 
like £80,000, been completely cleared off, but even and above 
all the heavy expenses which have been incurred the executive 
will have a very handsome surplus to dispose of when it 
shall have been decided to what special object this surplus shall be 
devoted. Up to the present no really definite scheme has been put 
forward, either as regards the disposal of the building, or the 
surplus which the executive will have in their hands. Some time 
since, however, the suggestion was thrown out by Mr. Alderman 
Bailey, one of the members of the executive, that at any rate some 
portion of the funds which they would probably have in hand 
might be very properly danced, to the promotion of technical 
education in the district, and this is a suggestion which will 
receive support. As to the building, there is a A ond general 
feeling that some portion of it at least should be retained 
as a permanent structure, but for what purposes it should be 
retained, or how it should be utilised, there has not as yet been 
any really definite proposal. In connection with the Exhibition 
there are one or two special features that I may mention on the 
authority of the general ma: r, and which are interesting. Not- 
withstanding all the crowds which have visited the Exhibition—and 
they have been something phenomenal at times—there has not been 
asingle instance of accidental or malicious injury, which is perhaps 
more than can be said of any other similar Exhibition. There 
has perhaps been no previous Exhibition which has received 
such support from local manufacturers in the direction of having 
things given or lent. All the boilers for generating the steam 
have been lent by Messrs. W. and J. Galloway and Sons, of Man- 
chester, who are also the owners of the fairy fountain, which, it 
may be added, is going to Glasgow. All the engines for supply- 
ing the motive power, and all the belts, pulleys, shafting, and oil, 
have also been provided by the various makers, absolutely without 
charge of any kind, and in many other matters similar assistance 
has been received which has helped considerably in ensuring the 
financial success of the undertaking. The close of the Exhibition 
brings of necessity into [cram the question which is so fre- 

uentl pat, whether Exhibitions really serve the best interests of 
the exhibitors. There is little doubt that the multiplicity during 
recent years of Exhibitions of one sort or another has been a very 
considerable tax on engineers, machinists, and other firms who 
have incurred the heavy expense of exhibiting, and there is 
a very general feeling that, if anything, ‘Ezhibitions have 
of late been rather overdone, @ experience of the 
Manchester Exhibition, although the expenses have been 
exceptionally heavy, would serve to indicate that the general 
results to the exhibitors for the outlay they had incurred, 
have not, at any rate, been unsatisfactory. In the important 
machine-making in the district it has proved a very valuable 
medium for meeting with foreign customers, and has resulted in 





the securing of a very considerable weight of business ; machine 
toolmakers and pump makers, who have also been well represented, 
seem to have secured satisfactory results, and in mee other 
branches of engineering and mechanical industry the Exhibition 
has n the means of stimulating trade either present or pro- 
spective, which cannot fail to be of considerable advantage to the 
district, whilst, through the Exhibition, Manchester itself and the 
surrounding neighbourhood has been brought into special promi- 
nence, which must certainly be of value in furthering the general 
interests of so important a commercial and industrial centre. 

In the coal trade business is quiet ; house fire coals are only 
moving off very moderately for the time of the year, and other sorts 
for ironmaking, steam, and general manufacturing purposes, con- 
tinue bad to sell, plentiful in the market, and excessively low in 
price. At the pit mouth best coal averages 9s.; seconds, 7s. to 
7s. 6d.; common house coal, 5s, 6d. to 6s.; steam and forge coal, 
5s. to 5s. 6d.; burgy, 4s. 6d. to 5s.; and slack, from 2s. 6d. to 
2s. 9d. for common, up to 3s. 6d. to 4s. per ton for some of the 
best sorts, : ss 

The shipping trade is still extremely dull, and ordinary qualities 
of steam coal continue to be offered at about 6s. 6d. per ton 
delivered at the high level, Liverpool, or the Garston Docks, _ 

Barrow.—There is a much better tone in the hematite pig iron 
trade. The demand for hematite pig iron is much greater than it 
has been for weeks, and a good feature is to be found in the fact 
that the business doing by warrant holders is much less in bulk, 
while that doing by makers generally shows a marked improve- 
ment. This is also shown in prices, which this week are quoted a 
trifle higher. No. 3 forge iron is quoted at 43s. 3d. per ton net, 
f.o.b., and Bessemer iron in parcels of Nos. 1, 2, and 3 qualities 
moved at 44s. per ton. The tendency is in the direction of still 
higher values, and it is believed that the late figure of 453. 6d. per 
ton will soon again be touched. One reason for this is the fact that 
the production of pig iron is being restricted. Last week a fur- 
nace was blown out at Workington. This week the Askham Com- 
pany has blown one out. Some of the iron-producing companies 
in the Whitehaven district are about to follow the same example, 
so that probably by the end of the month the production of the 
district will be reduced by from 2000 to 3000 tons, This will doubt- 
less act as a check against any reduction in prices, poo neng so in 
face of the fact that the demand is more brisk than it has been, 
and the known requirements of consumers more considerable. 
Steel remains steady, and the demand is brisk for steel rails, bars, 
and billets, but the business doing in slabs is quiet, while no orders 
are offering for blooms. Sleepers have been fairly ordered, but 
the contracts now open are not considerable. Rails are rather 
cheaper, and are quoted this week for heavy sections at £4 1s. 3d. 
per ton net, f.o.b.; blooms, £3 17s. 6d.; billets and slabs, £4 ; wire 
rods, £5 15s. per ton. Shipbuilders are not better off for orders, 
although some important contracts are still pending. In the engi- 
neering trade there is rather more activity, but the works, gene- 
rally speaking, are very indifferently employed. Iron ore is not so 
firm, and quotations are reduced to from 8s, to 10s. per ton net at 
mines. There is a prospectively good trade in native iron ore, 
however, as the value of Spanish qualities is now 12s. 3d. ex-ship 
in South Wales, and 13s. in Middlesbrough. Coal and coke enjoy 
a good sale, and the winter season is likely to be a good one, so far 
as the bulk of deliveries are concerned, with probably an advance 
in prices, —— has not been so brisk lately, but large cargoes 
of iron and steel have been sold for export. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
Tue Yorkshire miners are now being summoned to hold pit-head 
meetings to appoint delegates to a county conference on the wages 
uestion, at Barnsley. The summons is signed by Mr. Benjamin 
ickard, M.P., Mr. John Frith, and Mr. Wm. Parrott, the leading 
officials of the Miners’ Association. The principal questions upon 
which the delegates will be asked to decide refer to the proposed 
limitation of output, by “playing” one day a week ; and having, 
if necessary, further holidays to keep down stock. It is also pro- 
posed to clear off accumulations by “ playing” a week before the 
plan of campaign in the colliery district is fairly commenced. A 
great conference is to be held at Newcastle, and the restriction of 
output will form the chief subject under consideration there. _ 

A new railway is contemplated in this district. It will begin at 
Beighton, in Derbyshire, and proceed by Woodhouse, Killamarsh, 
Eckington, and Staveley to Chesterfield, thus developing the rich 
and fertile valley of the Rother. It will open up a colliery and 
iron district of great importance, and form a valuable feeder to 
the trunk line of the Manchester, Sheffield, and Lincolnshire 
Company, who are the promoters. Practically it is the route the 
sagacious George Stephenson selected for the old Midland line; 
and that his judgment was not in error is proved by the fact that 
in these later days the Midland has reverted to that route for 
its fastest trains between London and Scotland. The line, which 
will only be some ten miles in length and furnish no engineering 
obstacles, is to join the Midland at Chesterfield. It will develope 
a district in which the yearly output of coal is 2,000,000 tons. 
There is little doubt that the Midland Company means to take up 
the Dore and Chinley project, which was recently dropped for the 
moment by the local rate. Probably the present promoters 
will apply for an Abandonment Bill, and the Midland Company 
will proceed to carry the line to completion. It will open up a 
beautiful district of country, and give Sheffield an alternative 
route to Manchester and Liverpool. 

The information given in the THE ENGINEER last week in regard 
to ivory has been republished by the local a here, and re- 
appears in other journals. Since then it has nm my privilege to 
inspect the ivory cellar of Messrs. Joseph Rod 
the bare oe pe me ee eo = = 
a parcel o' tanley” ivory, being part of the consign- 
ment forwarded by Mr. H. M. Stanley, from the Congo. The 
ivory is of high quality, and there are hopes of a new source of 
supply being available. Several tusks were shown to me which 
had been ‘‘ operated” upon by the natives, who are not novices in 
fraudulent trading. 


rs and Sons, 
now includes 


To increase the weight, quantities of lead, 


varying from 8 Ib, to 12 1b., had been poured into the hollow of the 
The deception could peed rose hen discovered until the 
tusks had through several hands and reached the work- 


man. Then he made the discovery while sawing the ivory, probably 
snapping his saw teeth at the same time. The value of that class 
of ivory is about 12s. per Ib., and the native therefore makes a 
thing out of selling lead at that price. Messrs. Joshua 
gers and Sons consume 25 tons of ivory per annum, including 
Gaboon, Angola, and Niger, East Indian, Cape, and Egyptian. 
The large tusks weigh from 50 Ib. to 100 Ib. each ; middle from 
25 lb. to 50 Ib. each, and small from 3 1b. to10 lb. The average 
weights used by the firm are 35 lb. Twenty-five tons contain 
1 tusks of this average, and as each elephant provides only one 
pair, it follows that at least 800 elephants per annum must fall for 
cutlery hafting and other purposes at Messrs. Joseph Rodgers and 
Sons’ establishment. 

There is again a decrease in the value of hardware and cutlery 
exported during last October, as compared with the corresponding 
month of 1886—the respective values being £264,155 and £242,420, 
The decreasing markets were Germany, France, Spain and Canaries, 
Foreign West Indies, Brazil, British North America, and Austra- 
lasia. The increasing markets were Russia, Holland, the United 
States, Argentine Republic, British Possessions in South Africa and 
East Indies. Steel, unwrought, seems to be on the decline again. 
There was exported last month a value of £173,239, against 
£183,677 for October, 1886. For the first time the United States 
is responsible for the decrease—the value last month being £90,138, 
against £109,144 for October, 1886. France and other countries 


exhibit a slight increase. For the comgies ten months of the 
no! the value to October, 1887, was £1, 
‘or the corresponding period of 1886, 


12, 289, against £1,159,228 
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At the Mill Close Jead mine, near Winster, an explosioa of fire- 
damp took place last Friday. There were twenty-five men in the 
pit at the time, and of these five were killed and one injured. 

undreds of tons of soil were found by the exploring parties to 
have been hurled down in the workings. Dynamite oe 
were used in the mine for aw | eee, and it is stated that 
in future the mine will be light y electricity. The cartridges 
are also to be manipulated by electricity, so as to reduce the 
chances of a repetition of the disaster. About 160 men were tem- 
porarily thrown out of employment, but on the completion of 
the work of restoring the ventilation, they were able to resume 
work this week. The Mill Close is a most prosperous concern, 
being one of the very few Derbyshire lead mines which now show 
a profit. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

THE attendance at the iron market held at Middlesbrough on 
Tuesday last was above the average ; and though the amount of 
business transacted was small, indications were not wanting that 
the fall in prices has received a check. The prices current of 
No. 3 G.M.B. was 31s. 6d. per ton for mpt delivery. This is 
3d. below what was accepted last a the same as was 
quoted on Friday last. Some makers are still willing to accept 
31s. 9d. per ton, but in view of advancing prices at G w, they 
are somewhat wary, and offer only small lots. There is but little 
doubt that Cleveland makers and merchants will both soon raise 
their prices should the advance be maintained in Scotland. Grey 
forge iron is in small request, and has fallen 3d. per ton during the 
week. It is now offered at 30s. 3d. per ton. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 44s. per ton; ‘‘ Ac Yorkshire,” Cleve- 
land, No. 3, 33s. 6d. ; * Acklam Basic,” 35s.; refined iron, 48s. to 
63s., net cash at furnaces. 

Warrants, which were 30s. 10}d. at the beginning of last week, 
= * the end to 30s. 7d. On Tuesday they again advanced to 

s. 4d. 

A decrease of 1911 tons has taken place in the stock of pig iron 
in Connal and Co.’s Middlesbrough store during the past week. 
The quantity held on Monday night was 325,312 tons. The de- 
crease during October was 4349 tons. 

The ironmasters’ statistics for October were issued on the 3rd 
inst. They show that fifty-three furnaces were making Cleveland. 
and forty-two other kinds of pigiron. The output of Cleveland 
was 116,465, and of hematite, spiegel, and basic iron 105,299 tons, 
making a total of 221,764 tons, or 11,731 tons more than in Sep- 
tember, when two more furnaces were at work. The stocks in the 
entire district amounted to 628,214 tons, which represents a de- 
crease of 1314 tons during the month. 

Since steel works first began to supersede ironworks, the work- 
men employed became liable to new kinds of accidents, These 
accidents generally arise either from the upsetting of large 
quantities of molten metal, or from the breakage of cranes, slings, 
chains, or other appliances used in lifting about masses heavier 
than were formerly dealt with. An accident of the latter class has 
just occurred at the Consett Ironworks. A young man, e as 
fireman upon one of the large self-moving steam cranes which serve 
the ingot pits, was engaged in lifting a heavy ingot, when the 
chain broke. In some way, which has not as yet been made clear, 
he was crushed to death between the crane and the bogie, which 
was being loaded. The chain had been in use for five years, and 
was believed to be abundantly strong. At the inquest the jury 
found a verdict of ‘‘Accidental death ;” but at the same time they 
recommended that in future all chains used by the company for 
lifting weights should be periodically i and rabece', wan 
petent persons, and that no workman should have access to any 
chains which had not passed through this ordeal. 

A very pretty little quarrel is going on at the present time 
between the Redcar, Marske, and Saltburn Gas Company and its 
customers. The company obtained parliamentary powers several 
years since for the supply of Redcar and Coaltham. Itc’ 
per 1000 cubic feet, with a rebate of 10 per cent. for cash. At 
the neighbouring town of Middlesbrough, however, gas is sold at 
2s. per 1000ft. net, and with nothing extra for meter hire. Some 
time later the Redcar Com obtained additional powers to 
extend its pipes six miles to ome and Saltburn. The extensions 
took place, and it is said that a great deal more money was spent 
than could possibly prove remunerative. Recently other gas com- 
panies in neighbouring towns have been reducing the price of gas 
to something like the Middlesbrough rate. This has stirred up the 
consumers at the towns on the coast to demand similar reductions 
from the Redcar Company. The latter have conceded to the 
extent of 4s, net, with meter hire extra, but refuse to reduce 
further. The consumers, however, demand a reduction to 3s. 4d. 
per 1000 cubic feet. If they do not get this, they threaten to do 
without gas altogether, and use petroleum. It is stated on good 
authority that the latter mode of lighting, although somewhat more 
troublesome, is really much cheaper than gas. 

At Saltburn the Local have obtained an estimate for 
lighting the streets by electricity. They find that with an outlay 
of between £600 and £700 they will be able to illuminate the whole 
town at as low an average cost as they are now incurring for gas. 
Should the Redcar Company prove refractory, there is therefore 
every probability of their services being dispensed with throughout 
their whole district. 

The North-Eastern Railway Company is continuing its policy of 
gradually renewing all the older and more inconvenient stations 
upon its line. It has just decided on superseding the present 
one at Haverton Hill, on the northern bank of the Tees, about 
two miles from Middlesbrough. Till recently the traffie at this 


point was quite insignificant, but the development of the salt in-- 


dustry in the locality has altered all that. e new station will be 
an ‘‘island” one, a most convenient type, and one which has been 
found relatively cheap, both in construction and in working. The 
alterations are to be commenced forthwith. 

On the 3rd inst. a representative deputation from Stockton 
waited on the directors of the North-Eastern Railway Company at 
York, and endeavoured to impress upon them the necessity for 
rebuilding the present railway station at North Stockton. The 
latter is certainly awkwardly situated, inadequate to the traffic, 
and altogether out of date. After considerable discussion, the 
deputation were informed that the directors would take the matter 
into their serious and favourabie consideration. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

Tue Glasgow pig iron warrant market has been subject to various 
fluctuations in the past week. Prices were down to the lowest 
point last week, but at its close they suddenly recovered 6d. per 
ton. A reaction took place on the issue of the Board of Trade 
returns, which showed a rather serious decline in the shipments 
during October. The prices again firmed up, however, and the 
state of the market is undecided. Were it not for the heavy stocks, 
it is held that prices might well advance materially from the 
present low level. The shipments in the past week were 8804 tons, 
as compared with 9234 in the same week last year. Of this 
quantity 2783 went to the United States, 824 to Italy, 750 to 
Germany, and 735 to Australia, there being no shipments to 
Canada. An additional furnace has been putin blast at the Govan 
Ironworks, and there are eighty-five in operation against sixty-nine 


at this date last year. 

The current values of makers’ pigs are as follows:—Gartsherrie, 
f.o.b. at Glasgow, No. 1, 46s.; No. 3, 42s, 6d.; Coltness, 50s. 6d. 
and 43s.; Langloan, 47s. and 44s.; Summerlee, 48s. 6d. and 42s.; 
Calder, 46s. 6d. and 40s.; Carnbroe, 42s. and 6d.; Clyde, 45s. 
and 40s.; Monkland, 41s. 6d. and 38s.; Govan, at Broomielaw, 





41s. and 38s.; Shotts, at Leith, 46s. 6d. and 44s, 6d.; Carron, at 
Grangemouth, 49s, and 43s.; Glengarnock, at Ardrossan, 46s, 6d. 
ae ai Eglinton, 41s. and 38s.; and Dalmellington, 42s, and 


The arrivals of Middlesbrough pigs in Scotland for the past week 
are 9078 tons, against 9296 in the same week of last year. In these 
imports there is an increase this year to date of 20,233 tons. 

n the malleable iron branch there is more activity, for although 
foreign orders are still comparatively unimportant, the home 
demand has been improvi Merchant bars are quoted at £4 15s, 
per ton, less 5 per cent. Unmarked bars for the Indian market 
are quiet, but a number of orders for this description are still in 
course of execution. For scrap iron the ey is dull, but there 
is a little more appearance of business in the case of old rails, for 
which merchants are asking a little more money. 

The Scotch steel makers are understood to have determined, at 
a private meeting held in Glasgow a few days ago, to resume the 
“ae maga of charging for extras in connection with the rolling of 

iler plates, their object being to restrict the size of the plates 
rather than to increase the cost. 

There was shipped from Glasgow in the course of the past week 
a small steamer, valued at £1471, for Africa ; machinery to the 
value of £10,100; sewing machines, £3695 ; steel £8010; 
and general iron manufactures, £27,000, the latter including iron 
to the value of £12,800 for the harbour works at Batoum. 

Several additional shipbuilding orders have been placed with 
Clyde firms, among them being that of a fast steel screw steamer, 
with triple-expansion engines to be constructed by Messrs. Wi!liam 
Simons and Co., of Renfrew, for passenger service in the Medi- 
terranean. 

The shipping tonnage leaving the ports of Glasgow and 
Greenock in the ten months ending with dctober was 1,399,673, as 
compared with 1,347,297 tons in the same period of last year. In 
the ten months the arrivals were 1,156,699, against 1,081,534 last 


year. 

Owing to the open weather, the household coal trade is limited, 
as compared with what it often is at the present season, but the 
past week’s coal shipments are much larger than in several pre- 
ceding weeks. From Glasgow, 31,181 tons were despatched ; 
Greenock, 1861; Ayr, 9541; Irvine, 1604; Troon, 3902 ; rossan, 
3952; Burntisland, 17,319; Leith, 4780; Grangemouth, 15,885; 
Bo'ness, 4263; and Granton, 2058—the total of 96,346 tons com- 

ring with 57,658 tons in the same week of last week. Free on 

rd at Glasgow, main coals sell at 5s. 3d. to 5s. 6d. per ton ; ell, 
hg 6s. 6d.; splint, 5s. 9d. to 6s. 3d.; and steam coal, 7s, to 
7s. 9d. 








WALES AND ADJOINING COUNTIES. 
(From our own C 

It is proposed to remove Dowlais Steel Works to Cardiff. The 
announcement that Lord Wimborne had concluded arrangements 
with the Marquis of Bute for the necessary land on the East Moors, 
Cardiff, has literally paralysed the district. In Cardiff the excite- 
ment is intense, as it will give them the very industry they want. 
Cardiff having simply a coal industry, is ed as having a limited 
tenure of prosperity. In twenty years hence the Rhondda coal 
output will be very different to what it is now. No field, however 
vast, can stand the drain of 8,000,000 to 9,000,000 tons a year. 
Hence with a gigantic industry like Dowlais Steel Works added to 
Cardiff, other industries for the utilisation of ‘‘ crop ends” of steel 
and waste would follow, and Cardiff become still more firmly based. 
Little is really known yet of the details, but it is well understood 
that Dowlais be been heavily handicapped in the make of steel. 
Mr. Menelaus, on the introduction of the Bessemer scheme, modi- 
fied the plant to suit new requirements, and Dowlais did well in 
the infancy of steel. Cyfarthfa remained inert, but when it did 
make a move the Brothers Crawshay went in for new plant of the 
finest and best type, and the result is, are able to make steel at 
many shillings a ton cheaper than Dowlais can. The reason 
assigned for a move to the seaboard is heavy railway rates on 
Spanish ore and bad watershed. 

In this column it has in former years been frequently questioned 
whether or not the future of the steel make in Wales would not be 
at the seaboard ; but these arguments against it were adduced, 
namely, cheaper rent upon the hills, smaller wages required. 
Dowlais rents are about 3s. a week. Against this it is now urged 
that though house rent is much dearer at Cardiff, yet the class of 
house required has not been built, but can easily The whole 
movement is yet in its infancy, and as it elaborates I shall note the 
leading features. 

The iron and steel works are certainly improving. bows are 
looking up in many quarters, and the re-start at Treforest Works 
and purchase of Mr. Fothergill’s old works are good auguries. 
I hear also of other ‘‘ Siemens works,” but it is not yet developed 
sufficiently for notice. 

The tin-plate trade is still hampered, and block tin at £132 is 
exercising a most pernicious influence. Several mills have been 
closed in addition to those I noted last week, and others are 
expected to follow. The tin-plate makers who have closed 
announce that they do so temporarily, until the price of tin is 
lowered. Quotations have been advanced from 12s. 9d. to 13s. 3d. 
and 13s. 6d. ordinary cokes, and other kinds in proportion, yet 
this does not meet the case or cover the proportionate cost. It is 
cheaper for makers to close than make—those who can afford to 
close. It is not likely that this ‘‘ cornering” will have a long life, 
and the end to the speculators may be disastrous. 

Trade at Swansea and in Monmouthshire is much affected this 
week. It has just been announced that two mills are closing in 
Pontardulais. Anything like a general suspension of work would 
settle the difficulty. Makers are debating which of the two evils is 
the lesser. 

The ma ment at Cyfarthfa was fined this week for an infringe- 
ment of the Factory Act. The case seems to have been that cer- 
tain directions for the protection of machinery have not been 
carried out. 

A new safety lamp by Mr. Sandbrook, of Ebbw Vale, has been 
brought out, which is said to meet all needs. It is to be hoped 
that now the ‘‘ Davy and Claney” are under a cloud, a good lamp 
giving safety and an effective light will be brought to the front. 

Movements in the proper course are being initiated, and this 
week the electric light was tried in firing a charge in the Standard, 
one of the Rhondda collieries. 

At a meeting of the Sliding Scale on Monday, Sir W. T. Lewis 
in the chair, it was decided to continue the sliding scale unaltered 
for the present. 

Work is being cut out for parliamen committees, and three 
Bills may be named as very promising to the industries of Wales— 
first, the Cardiff and Monmouthshire line will again be brought 
forward ; then a railway from Cwmdare to Hirwain by the Taff 
Vale, and the same com bet another—a junction with their 
new line near Pontypridd, the Clydach. 

Various rumours with regard to the management of the Bute 
Docks by the Taff are in circulation, but I am unable to trace 
them to any trustworthy source, and may well be discarded until 
official information is given. 

Coalowners are hopeful that with the improvement in iron and 
steel the much-needed change for the better in general industries 
will follow, and coal, as usual, benefit. It is still somewhat 
depressed. Some of this is due to the storms which have had a 

effect on the tonnage coming in at all the ports. Later on in 
the week, with improved weather, things have begun to look 
better, though prices remain unaltered. Steam coal is selling at 
8s. to 8s. 6d. at Cardiff, 6s., 6s. 3d., to 6s. 6d. at pit’s mouth, 
Rhondda coal is tolerably firm at 8s. 3d. Coke remains the same— 
14s. ordinary thirds. Pitwood is not so firm. 

At the Ex Swansea, on Tuesday, sales of tin-plate were 

rted at even 1s, and in some cases ls, 6d. per box advance. 

e trade done was necessarily limited. 

In rails nothing was offered under £4 5s., and light colliery 





Hp £5; Bessemer blooms, £4 5s.; bars, £4 15s.; Siemens bars, 
Latest offers of tin-plates ordinary, 13s. 9d.; latest oe block 
tin, £132. Stock of tin-plate on hand in Swansea, 68,000 boxes, 
of coal were sold this week at Cardiff, in the hulks of 
wrecked vessels, for 3s, 6d. and even more per ton, This is 
promidiag. 
The Mountain Ash colliers have finally decided to establish 
reading-rooms, 








NOTES FROM GERMANY. 


(From our own Correspondent.) 

THE an of the iron markets continues good, and the final 
establishment of the wrought iron convention, to which the S.W. 
group of rolling mills has now given in its adhesion, has had the 
effect of not alone improving the position of those works directly 
participating in its benefits, but has been favourably received by 
the crude iron market as well, as, for instance, in Silesia, where 
the raw iron market evinces a very firm tendency, where the sales 
continue satisfactory, the rolling mills and forges well employed, 
and wire rods in particular are tending strongly upwards. ‘This is 
satisfactory in face of a review of all the other iron markets, 
where, with the single exception of Belgium, the conditions are 
less favourable than they were. In France the old war continues 
to wage unweakened between buyers and | ta which entirely 
we a healthy development of the trade, 

n Rheinland-Westphalia iron ores are slightly weaker in price, 
not from slackened demand, but because of a superabundant out- 
put, which usually occurs in the winter months. In Luxemburg, 
on the other hand, a slight rise in red minette from M. 1°80 to 
2°00 has taken place within the fortnight, and the other sorts are 
firm at former quotations, If Westphalia is to successfully com- 
pete on the international market, it appears to be a sine gud non 
that the works should be able to procure these cheap oolite ores 
for their mixtures in the blast furnaces, so, as usual, the State is 
being bombarded to institute lower railway rates, in order the 
better to accomplish this. 

The trade in pig iron is firm, if in some sorts a little quieter. 
The State has introduced lower rates for the carriage of raw iron 
from the Siegerland when for export, and the Dutch railways have 
done the same, all of which should benefit foreign buyers of spiegel- 
eisen, which is still in good demand for home use, but not in quite 
such good request for abroad. The prices remain firm and un 
altered from last quotations. 

Puddling pig continues in steady request at former prices, and 
contracts for next quarter are being entered into, There isa little 
better demand for foundry iron, and stocks are being reduced 
faster than a short time back. In Bessemer and basic pig the con- 
dition is unchanged, and it has been possible to sustain prices 
during the week, as last quoted. 

The forges and rolling mills are still satisfactorily engaged. A 
polemic has already begun in the trade journals between the 
dealers and producers regarding the great wrought iron conven- 
tion, which is rather entertaining. At any rate, it is too soon to 
form a just opinion; it must be allowed time to show what it 
can do, and more especially in times when the trade is less 
buoyant than just now; so far all has gone on well, and with 
the new year it sees its way to declare arise in bars of M. 5 
from 115 to 120 p.t. as base price. The main idea is to adapt pro- 
duction to consumption, and the price to that of the raw materials, 
and if this can be effectually carried out in all circumstances there 
is no reason to doubt that it will be beneficial to all concerned and 
succeed. Plates remain in steady, if not large, request, but sheets 
are, as ever, in the fullest demand and prices very firm ; indeed, 
they have been raised M. 5 p.t. since the Rhine, Ruhr, and 
Siegerland works on the 2nd inst. signed their new convention 
statutes. Hoops are quieter, and the late prices could not be 
well sustained. There is no change to note in the wire rod branch, 
either in price or demand ; an improvement, however, is looked for- 
ward to when the wire nail convention becomes a fait accompli, In 
railway material M. 115 was the lowest tender at Berlin for 2430 t. 
of rails and M. 1174 for 900 t.; for sleepers, M. 122, and for fish 
plates, 97°90, and under plates 102 per ton. At the Bromberg 
tendering, mentioned last week, it turns out that a second English 
firm-—the Darlington Iron and Steel Works—did make an offer at 
M. 119°50, free at Neufuhrwasser, but whether this will be the 
lowest tender depends on which railway station the rails are ulti- 
mately to be delivered at, most probably, however, the native works 
will receive the order. At Breslau, 8500 t. were tendered for at 
M. 122 per ton; sleepers at Erfurt at 125; fish plates at 103°50; 
and we lates at 113°50 per ton. Wheels and axles, the set at 
308 and 310. The wagon works are thirsting for orders, but some 
of them will now have employment, for Berlin gave out on the 3rd 
345, and Cologne, on the 7th, 690 of different sorts, and more are in 

t. In consequence of the rise in raw materials the prices of 
the wagons have also advanced a little—for instance, from M. 7200 
7500, at Magdeburg, to 8800 at Bromberg, as lowest offers for the 
same kind of wagons. It is the stereotype report as regards the 
machine, boiler shops, and constructive ironworks in goneral 
satisfactory employment, but at low — by far in comparison 
to wages and raw materials, e brass founders were 
dingly well engaged during October, and in the latter 
half of the month prices became a little more remunerative. 
Orders are in hand for the next two to three months. There 
is now no export trade to Russia an account of the high duties, but 
France and Belgium are new giving employment to the German 
brass foundries, 

It was mentioned in this place three months back that the first 
chain cable factory had been set to work. The results have ex- 
ceeded expectations, and six new fires have lately been added to 
the twelve already at work, and ten more are ante | to be started. 
Whether the long strike in Staffordshire had anything to do with 
the conception of this new branch of industry here is not easy to 
determine ; but one thing is clear, that if such strikes should often 
occur again, England cannot expect to continue to have the mono- 

ly of the heavy chain trade abroad which it has had much 
onger, in the face of the establishment of more such new works 
on the Continent, 

The new plan for improving the present depressed condition of 
the Westphalian coke and coking-coal trade is the formation of a 
limited company of the mines and works concerned, with its seat 
at Bochum and a capital of 1} million, to be raised if need be to 
24 million of marks, in M. 1000 shares, Its duration is fixed at five 

ears, to be prolonged from five years to five years if further agreed. 

rom January Ist, 1888, the output of the mines and ovens will 
be.regulated and sold by the company, and from that date the 

ices have been fixed as follows :—Coking-coal, sieved and in a 

condition, M. 4 p.t.; washed ditto, 4°40; blast furnace coke, 
730; foundry, 8°50 ; patent ditto in lumps or machine broken for 
founders’ use, 9°00 ; sieved coke, 20mm. cube, 6°00; pearl coke, 
10 mm. to 20mm. cube, 3°00. The dry coking-coal above 6mm. 
cube is not to contain more than 9 p.c. of ashes ; washed ditto at 
most 6 p.c. ashes and 10 p.c. of water ; coke is not to contain more 
than 12 p.c. ashes and water. 

The news from Bilbao is that for some weeks past the ore market 
has been animated. Particularly from the iron centres in England 
have the inquiries been brisk for best qualities, but that the mine- 
owners do not seem disposed to contract for next year at 6s. 9d. 

t. In comparison to last year the shipments this autumn have 
Loe very lively, and last week not less than 70,000 t. were ex- 
ported, and it appears the competition of English capitalists is 
causing alarm in some q as it is known that some are 
making every endeavour to acquire the right of exploiting some of 
the best Swedish mines. The present price of Cam il ore is 

uoted 7s, to 7s. 3d., and best red ore at 6s, 7d. to 6s, 10d. p.t. 
From January 1st to October 22nd, 3,546,227 t. have been shipped, 
against 2,577,173 for the corresponding period of last year. 
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AMERICAN NOTES. 
(From our own Correspondent.) 
New York, Nov. 5th. 

THE American tin market has been excited all 
the week, owing to London cables, ices have 
slightly aidvanced, and the jobbing trade has been 
checked, t stocks at coast ports and afloat 
foot up tons. The consumption this year, 
so far, has been 10,150 tons, against 9700 tons for 
the same time last year. ‘Tin-plates are rather 
dull. The heavy purchases made at this season 
of the year are postponed. Importers and dealers 
are quite confident that prices will fall, and 
that a full demand will be presented before the 
middle of November. Copper is stronger than a 
week ago, and is quoted at 10°35 dols, The ex- 
yort since January Ist is 9,811,469 lb., as against 

4,693,433 lb, for the same time last’ year. The 
lead market is quoted at 4°30; sales for the week, 
1000 tons. 

The American iron market is weak, with prices 
at 21 dols. for No. 1 foundry, 19 dols, for No, 2, 
and 17 dols. for grey forge. Blooms are 30°50 dols. ; 
spiegeleisen, 27dols. for 20 } -w cent. English, 
Steel rails are 35dols. to 36 dols.; old rails, 
22 dols. to 22°50 dols.; foreign Bessemer, 20 dols. ; 
American, 19dols.; merchant iron, 2c. per lb.; 
tank iron, 2°50; fire-box, 4c. There is a heavy 
distribution of iron and steel products through- 
out the country, owing to the usual preparations 
made at this season for the winter’s consumption. 
An immense amount of bridge building has been 
prepared for. House, shop, and mill building 
will be prosecuted with a good deal of activity 
this winter. The money markets are easy, but 
there is a protability of stringency farther along, 
and shrewd financiers are adjusting their affairs 
for it. Railroad earnings are satisfactory ; while 
shipments from Chicago to New York have fallen 
off, local traffic has made up for it. The anthra- 
cite coal strike, involving 20,000 men, continues, 

The heavy importation of foreign material is 
causing American iron manufacturers a good deal 
of concern, The imports for September were 

120,085 tons. Of this, 44,590 were pig iron, 
22,790 tons were steel rails, and 24,495 tons were 
tin- plates; total importation for the nine months 
was 1,041,750 tons, The conditions of the iron 
and steel markets of this country are not satisfac- 
tory to all parties concerned. It is more difficult 
now to obtain money for railroad building than 
six months ago. The impression prevails that we 
are overdoing in this direction. In other channels 
activity is increasing. There is a heavy demand 
for nearly all kinds of merchant steel. Tool and 
implement works are quite busy. Bridge works 
are overcrowded with orders, Car works are un- 
able to meet all demands. At the same time, the 
iron trade of this country is not threatened by an 
immediate depression. The legitimate require- 
ments for the next twelve months will be heavy. 
The financiers of the country are strong. Failures 
are few. The business interests are comparatively 
free from debt, and the population is expanding 
throughout the West and uth, thus establishing 
new markets. Foreign material is under active 
a Bessemer pig is worth from 20dols, to 

21 dols.; manufactured iron, 2c, to 2°10c. for re- 
fined. "All kinds of crude iron are selling well, and 
the full production is being promptly marketed. 
Stocks are lower than for two years, 

A great deal of furnace capacity will be ready 
for blowing early in the Rae Southern fur- 
haces are doing quite well, finding active local 
markets for their products. Foundries, machine 
shops and other industrial iron-consuming esta- 
blishments are springing up in the South. So 
far this year 2600 new industrial establishments 
of all kinds have been erected in the fourteen 
Southern States. This is phenomenal activity, 
and there are no indications of an early subsi- 
dence, consequently Northern machine shops and 
foundries, which are contributing material, are 
confident of twelve months’ additional activity. 
Steel rails are 34 dols. at mill. Old rails 22 dols. 
at tide water. The entire iron outlook of the 
United States is more favourable than for many 
months. The anthracite coal strike still continues, 
and 20,000 men are idle. Prices have been 
advanced three times and consumers are very 
urgent for winter —- The Connellsville 
coke output is about 95,000 tons per week. Cars 
are scarce and consignees are complaining about 
slow deliveries. 








NEW COMPANIES. 
Ph following companies have just been regis- 


pa ell and Yorkshire Patent Hydraulic Free- 
stone Company, Limit 

This eer proposes to manufacture free- 

stone, under letters patent No. 4927, dated 

November 10th, 1881. It was registered on the 

27th ult., with a capital of £20,000, in £5 shares, 
The subscribers are :— 

Shares. 


Wm. Hill, Urmston, merchant... .. .. .. .. 

J, Clarke, Bebington, architect <. 1. 1. 

F. N. Railton, Alderley Edge ee es 

W. H. Hayes, Urmston 

Hugo Shaw, Lees, near Oldham, “earthenware 
manufacturer ced Wien Lied cae 

E. Moody, Old Com “Exch ge, Manchester, 
srbart Bish, Cans 

Herbert Birch hapel-en- le-Frith, agent 


Registered without special articles, 





re ee 





Armstrong's Electric Light and Power Company, 
Limited. 


This company was registered on the 2nd inst., 
with a capital of £20,000, in £1 shares, to acquire 
the business of electrical engineers carried on by 
James Tarbottom Armstrong. The subscribers 
are :— 


8 
J. te Jemetong, 145, Raienaeinny street, elec- 


*C. Sine, emeant Mansions, engineor |. 


*Captain C D. Inglis, R.N., 101, arwick-road, 
Earl's Court .. ae 

*R. J. ay 31, , Aldermanbury, merchant 

*F, R. Pike, 20, 


, Earl's —_ 
*W. Bellingham, 13, Streatham. "See 
J. 8. Blease, 39, , Cathcart-road, 8.W. 


The number of directors is not to be leew than 


ee eet 





two, nor more than seven, the first being the sub- 
scribers denoted by an asterisk; Ly ification, 
£250 in shares; remuneration, such sum, not 
being less than £500 per annum, as the company 
in general meeting shall determine. 





Clamond Socaniieoges Gas Light Company, 


Registered on the 29th ult., with a capital of 
£200,000, in £1 shares, to acquire the patent 
rights and interest of Robt. Tyndale Haws and 

. Thompson, in an invention for Lene ee 
lights, known as the ‘Cl 
Burner.” ‘The subscribers are :— 


z T. Read, 80, Lombard-street _.. ne 1 
E. P. Rogers, 87, Walbrook, commision agent oe 1 
E. H. Chandler, Watford -. «se 1 
R. T. Haws, Kenle 0 a ee 1 
1 

1 

1 





Shares, 





W. A. Turner, 76, leman street, tant 
W. Sco’ , Richmond... oe eee 
R. A. Hoffman, 14, H tock-street, Islingt 
accountant .. .. .. ee 
The number of prear vece is sai to i pe than 
three, nor more than seven; the subscribers are 
to appoint the first; qualification, £200 in shares ; 
remuneration, £200 per annum each, with an 
additional £100 y canoe for the chairman, and 
one-tenth of all profits available for dividend 
after 10 per cent. has been paid. 








Engine Company, Limited. 

This company proposes to acquire several 
letters patent granted to Henry Hermann 
Westinghouse, Arthur George Brown, Harris 
Tabor, and Stephen Alley, in connection with 
engines, together with all the bag, gg ny 
engines in course of manufacture = Messrs. 
Alley and MacLellan in the Sentinel Works, Pol- 
madie, Glasgow, and all plant and machinery 
provided for the manufacture of the said engines, 
and the rights of the said firm as to manufac- 
turing and selling the Westinghouse engine. 
The company was registered on the 2nd inst., 
with a capital of £100,000, in £10 shares. The 
purchase consideration’ is £35,000, payable — 
£10,000 in cash and the balance in fully-paid 
shares, The subscribers are :— 

Shares. 


J. M. MacLellan, Polmadie, Glasgow, engineer .. 1 
*Sir J. H. Mackenzie, Bart., 62, Redcliffe-square 1 
*J. M. Stobart, Spring Vale, Ryde 1 
“_ Rootes Bruce, 8 hemplen Park, Denmark- 

ni 1 
ae z. = ‘James, 9, Victoria-chambers, West. 

1 
so) D “Gibbs 18, Warwick- street, Regent. -street.. 1 
8. Alley, Polmadie, Glasgow, engineer .. . 

The number of directors is not to be less than 
three, nor more than seven; qualification, £250 
in shares or stock; the first are the subscribers 
denoted by an asterisk, and Mr. H. W. Westing- 
house ; remuneration, £800 per annum. 





Gelatinous Cartridge _ An a Lamp Company, 
Limit 
Upon terms of an agreement of the 20th ult., 

this company proposes to purchase the letters 
patent No, 2123, dated February 13th, 1886, for 
an improved lamp for blasting and shot- -firing in 
mines; and also the letters patent No. 5222, 
dated ” April 14th, 1886 for an improvement in 
blasting cartridges—both of which were granted 
to John Heath and Wm. Frost. The company 
will also acquire all foreign and colonial patents 
granted for the said inventions, and for any im- 
provements thereon. It was registered on the 
27th ult., with a capital of £25,000, in £10 
shares. The purchase consideration is £1500, of 
which £500 is payable in fully-paid shares. The 
subscribers are :— 


Shares. 
*Wm. Woodall, M.P., Burslem . 
*R. Heath, jun., Greenway Bank, Staffordshire, 
ironmaster ° . 
*W. Heath, Burslem, colliery proprietor, 
*J. Lovatt, Newcastle, Stafford, army lothing 
coutractor oe ° 15 
D. Munro, M.E., Newcastle Stafford eh se cd ae 
Robt. Lucas, M. E. , Hanley, Stafford .. a 
H. A. Fellwright, Burslem, colliery proprietor a 


The subscribers denoted by an asterisk are the 
first directors; qualification, fifteen shares; re- 
muneration, £50 per quarter. 





Oppermann Electric Lighting and Manufacturing 
Company, Limited. 

This is the conversion to a company of the elec- 
trical business carried on by Mr. T. J. Opper- 
mann, trading as Lawrence Oppermann, at the 
Crown Works, Amherst-road, Hackney. It was 
registered on the Ist inst., with a capital of 
£20,000, in £5 shares, with the following as first 
subscribers :— 


Shares. 
*Lord Edward esrund Churchill, Moreton-in- 


Marsh 1 
*Alex. Wm. “Hail, M. P., ‘st. Thomas, Oxford” ae 1 
— Ba Barter, Shipton- under-Wychwood, 

1 
cae Barter, Shipton: ~under- Wychwood, Oxon, 

electrical engineer . ‘ 1 
H. Montague Spence, Moreton- in-Marsh’ 1 
- = Warburton, Winchester, electrical. engi- 

1 
Cc. "T. et Oppermann, Crown Works, Hackney, 
electrical engineer .. .. les 1 


The number of dinciiont is on to es en thar 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk ; qualification, 
£25 in shares; remuneration, £100 per annum. 





South Wales septation Company, Limited. 


This company was registered on the 31st ult., 
with a capital of £50,000, in £10 shares, 
trade in explosives of all kinds, and also in che- 
mical and general mining and quarrying appli- 
ances, An unregistered agreement of August 
31st, between James Thornes, Ed. Kraftmier, and 
Thos. Johnston of one part, and F. C. Bourne of 
the other part, will be adopted. The subscribers 
are:— 

Shares, 
J. C. Taylor, Kingston Hill, broker He 
J. R. Pedler, Wood Bank, Dulwich . 
J. Wilson, 9, Edenbridge-road, South Hackney .. 
Cc. M. Westfield, Xe od Clapton 
C, R. Graham, 70, an Kensington 
R. W. a Southend, Esse: os ae 
A. Hille, 93, , Leconfield-road, Canonbury oe ies 


The ‘enatink of directors is not to be less than 
three, nor more than five; the subscribers are to 
appoint the first, 


et et et et et 





THE PATENT JOURNAL. 
Condensed from i at of the Commissioners of 


Application for Letters Patent. 
*.* When pe ge oe have been “communicated” the 
“name and address of the communicating party are 
printed in italics. 


lst November, 1887. 
14,839. Foorpatis, F. H. Ayres and A. Foster, 
Lond 


on. 

14,840. Se.r-actinc BituiaRpD BALL Messencer, T. 
Ritchie, Newtown. 

14,841. Dossy Horses, J. Broxup, London. 

14, 842. Horse Bit, F. E. Jones, Birmingham, 

14, $43. WasHine, &c., D. Stewart and R. Walker, 


ndon. 
14, 844. WATERPROOF Baas, J. A. and C. Stewart, 
Glasgow. 
14,845, SELVEDGE Motion, T. Blezard and W. Nelson, 
Padiham 


14,846. BEARINGS for Suartinc, J. R. Lucas, Bir- 
ming! 

14,847. PREVENTING DRAUGHTS UNDEK Doors, B, and 
C. H. Townend, Halifax. 

14,848, Topacco Pipes, H. N. Boyd, Manchester. 

14, nl Wire Srrainine, J. McLeish, Knock, Co., 


14,850. peearuer of Worstep Tops, &c., J. Lodge, 
Huddersfield. 

14,851. Stone Dressinc Macuinery, J. Coulter, 
Halifax. 

14,852, FLexrBLe and Mera.vic Stamps, J. Jackson, 
Birmingham. 

14,858. GRaIn Savina Devices, A. J. Boult.—(The 
Milcaukee Harvester Company, United <2" 

14,854. Covers for Sxips’ Boats, &c., W. J. Gell, 
Liverpool. 

14,855. Presses for Hors, W. Davis and W. Winter- 
bottom, Manchester. 

14,856. Warerproor Coats, E. E. Williams, London. 

14,857. Furnace for BuRNING OFFENSIVE SUBSTANCES, 
A. Engle, London. 

14,858. Fasrener for Corsets, &c., F. Beauchamp, 


London. 
14,859. PortaBLe Camera Stanp Top, W. Rowland, 


ndon, 

14,860. Type Writrnc Macurines, W. R. Lake.—(A. W. 
Cash, United States.) 

14,861. CLornes Pees, H. Buttermilch, Liverpool. 

14,862. Steam Enornes, J. J. Cam el, Liverpool. 

14,868. Broncuiat Kettves, H. Mason, London. 

14,864. DisInFEcTANT SUBSTANCES, W. B. Giles and 
A. Shearer, London. 

14,865. STRANGLE Jornt, A. Hall, London. 

14,866. RecuLatine Gas Burners, J. G. Hawkins and 
J. Barton, London. 

Se Pepats to VeLocipepes, J. Keen, 

mdon. 

14,868. Mirrorscope Reriecror Licnt, W. H. W. 
Foster, London. 

14,869. Rartway WHEE :s, J. Y. Johnson.—({ W. Sellers, 
United States.) 

14,870. Castinc Stee: WHEELS, J. Y. Johnson.—(W. 
‘Sellers, United States.) 

14,871. INTERNALLY HeaTED STEAM GENERATORS, J. Y. 
Johnson.—(G. H. Sellers and W. Malam, United 
States. 

14,872. Conpensers, F. J. Burrell, London. 

14,873. Bustie, 8. Sharp, H. 8. and R, N. Perrin.— 
(F. J. P. Tommins, United States.) 

14,874. Emprorperinc Frames, &c., R. Voigtliinder, 

mdou. 

14,875. Crusaine Cray, P. 8. Larsen, London. 

14,876. Steam Borvers, J. Lepper, London. 

14 . Conpensinc Stream, O. P. and W. Gray, 

mdon. 

14,878. Pvzz_e-purse or Poucn, R. Kingston, London, 

14,879. TRaNsmiTTinG Motion by Bett or Banp, A. T. 
Booth, London. 

14,880. Lupricators, F. Buschmann, London. 

14,881. Temporary Structures suitable for CorraGEs, 
&c., D. Nicoll, London. 

14,882. Securtne Harrs, &c., upon Founpations, G. 
Lightenfield, London. 

14,883. Treatment of Saccuarine, A. and L. Q. Brin, 


ion. 

14.884. TREATMENT of SaccHaRine, A. and L. Q Brin, 
London. 

14,885. MaGazine or REpeatTING RiFies, W. R. Lake.— 
(The Colts Fire-arms Manufacturing Co. (Incorporated), 
United States.) 

14,886. Macuines for Curtina Paper into Srrips, 8. 
Wheeler, London. 

14,887. Sarps’ Yarps, D. Campbell, London. 

14,888. Botrte and Lapet Protector, A. Grisi, 
London. 

14,889. HypRavLic Hotstinc Macuinery, J. Stannah, 
London. 

14,890. Se_r-cLostna Vatves, 8. Malo y Valdivielso, 


ndon. 
14,891. Pens for Writina Purposes without OrpINARY 
Ink, 8. Malo y Valdivielso, London. 
14,892. Lupricators for StEaAM Enoaines, W. R. Lake. 
—(N. Seibert, United States.) 
ay ve Generation of Evectricity, L. G. Woolley, 
mdon. 
14,894. en J. M. V. Money-Kent and 8S. 


Ss rp, London. 

14,895. Pipes for Smoxine Topacco, O, Grappin-Dalloz, 
London. 

14,896. Printers’ Gauteys, E. Lloyd, London. 

14,897. ARTIFICIAL GRaNiTE, P. von Krystoffovitch, 
London. 

14,898. ConverTIBLE Ripina Sappie, W. H. Page- 
Nash, London. 


2nd November, 1887. 
14, poet ca Last for Wrxpow Boots, A. Savage, 


14,900. Fatt Doors for Stove Grates, D. G. Davy, 
Rotherham. 

14,901. Evecrric Batrertes, C. R. Goodwin, Paris. 

14; 902, AuToMaTIC WATER LEVEL INDICATORS, J. Barr 
and W. MeWhirter, Glasgow. 

14,908. Domestic On Lamps, W. Devoll, Erdington, 

14,904, DistripuTIne GoLp and other Ores, C. W. 
Kitto, London. 

14,905, Box for Cuttina Piates of Rag Enornes, J. 
Teather, Sheffield. 

— Propuction for PRosPHORUS TRICHLORIDE, C, 


mdon. 
14,907. Preventina Racixe in Marixx Enaines, B. 
Dadiey, Lo: London. 


14,908, NEEDLE THREADER, J. Handley, Manchester. 

14, 909. Sprinos for Bopsrns, C. ve Nottingham. 

14, 910. Curtain Hotpers, &c, G. W. Herbert, Bir- 
mingham. 

14,911. Gas Economiserr, J. M. Wilkinson, Newport. 

14, oe. SELF-ADJUSTING ‘SPANNER, Ww. Dampier, Flint- 

re. 

14,913, CarriaGce Sprinos, L. Peets, Manchester. 

14, 914. Hor Air Dryina’ System "incorporated into 
CHaMBer Kiiys, F. H Jung, Parkstone. 

14, ~ a APPLIANCES or Orpnance, J. O'Kelly, 


14, 6 Downey Canraibor Case and Extractor, J. 
ndo: 
Mot". Hi Hiiatixo Give, &c., W. E. and J. H. Weston, 


14 918, es Boxes, I. B. Harris, Glasgow. 

14,919, Sarety SHape Lamp, G. J. Preston, Antrim. 

l4, ee -apageamaeme Sunsuapes, T. F. Harris, 

ey ee Macic Lanterns, J. Battersby, 

ve 

14,922, Curtina-orF Steam for SLASHING Macuings, J. 
Taylor, Blackburn. 

14,923. Coat Wacons for Raitways, G. Taylor, 
P , near Glasgow 





14,924. Recorpina Speep of Enarixes, E. E. Wigzell, 
London. 

14,925. Biocks of Ice, G, F. Fawcett and M. C. 
Bannister, “ae a 

14,926. Looms, W. Thompson.—({F. Belluschi, Italy.) 

14,997. OBTAINING a CoNTINUOUS Quantity of CarR- 
— Acip or other Gas, L. and C, Guéret, Liver- 


poo! 

14,928. PLummets, G. Green, London. 

14,929. APPLYING an AUTOMATIC WORKING-MODEL to 
CHARITABLE ContrisuTion Boxes, J. L. Feather- 
stone and R. Milbourne, Chingford. 

14,930. GaS-PRESSURE Recutators, I. Botibol, J. 
Mangnall, a and E. Stargardt, Manchester. 

14,931. Arr-TIGHT FurNAcE and Retort Doors, J. J. 
Mill er, G. J. Tupp, and H. G. A. Rouse, London. 

14, ~ An ma FasTeneR or BvuckKLe, W. HL Hall, 


14 933. ‘Reconprso the Sate of Parcets of GRoceRtigs, 
H. Kershaw, London, 
14,934. Opratxina Motive Power, J. Thompson, 


London. 

14,935. SELF-REGISTERING THERMOMETER, P. Tufnail, 
London. 

14,936. Compinep Botrte and Driyxina VesseL, D. 
Jones, London. 

14,937. Measurine Instrument, G. A. Hansson, 


ndon. 
14,938. Comeinep Teapot and Cappy, H. M. Barron, 
. Nash, and J. C. Kent, London. 

14, 939. Gas Cock, ‘I. Foster, Manchester. 

14,940. Fire ALARMS, F. G. Wright, London. 

14, "941. OPENING Botr_es, H. Barrett and J. J. Varley, 
London. 

14,942. Mountine Centre Boarps for SalLine VESSELS, 
G. G. M. Hardingham. London. 

14,9438. RecuLatinG the Action of HEATING APPLIANCES, 
P. J. Grouvelle, London. 

14,944, CLosinc CapsuLes of Sorr Metat, W. Pittner, 

mdon. 

14,945. Foop for Antma.s, N. P. M. Tronson, London, 

14,946. Extincuisners for On Lamps, F. W. Durham, 
London. 

14,947. Sounp-Ppropucine Horn, 8. M. y Valdivielso 
London. 

14,948. FLoatine Lamp, 8. M. y Valdiviclso, dont 

14,949. Vessev for PRESERVING Foop, 8. M. y Valdi- 
vielso, London. 

14,950. MILLSTONES, C. J. Potter, London. 

14,951. PRINTING upon ae Minton, H. Minton- 

; . Clegg, and J. Lea, 


Londor 
14,952. Gas Enaines, A. Schmid and J. C. Beckfeld, 
London. 
14,953. BILLIARD Tas.es, J. Warby, London. 
14,954. Deposition of Meta.s, W. Terrill, London. 
14,955. SypHon FLusHine CisTerNs, D. T. Bostel, 
London. 
14,956. Urtnas, D. T. Bostel, London. 
14,957. Apparatus for RecreaTIVe Purposes, C. Noble, 
London. 
14,958. Vent Peo, C. Windust, London. 
14,959. Inkina Pap for Hanp Stamps, E. M. Richford, 
London. 





8rd November, 1887. 


14, pedis Dupticate Driving Banp, F. J. B. Duff 
ndaon, 

14,961. Recepracies for ConTarnixa Inks, &c., H. J 
Harman, London. 

14,962. WHEE Tires, C. E. Stretton, Leicester. 

14,963. ArracHMENT for CaRRYING PaRcELs, &c., H. A. 
Done, Sutton Coldfield. 

14,964. ParaFFine Oit Sarety Lamps, G. T. Tugwell, 
Burgess Hill. 

14,965, Axes, &c., J. Guest, Birmingham. 

14,966, senate and E. Ford, and W J. Cox, Bir- 
ming 

14,967. Guneins Enornes, T. 8. Whitworth, Man- 
chester. 

14,968. Frre-Brick and Burner, A. F. Emery, Bir- 
mingham. 

14,969. INDIA-RUBBER SoLes for Boots and Suogs, H. 
Markus, Manchester. 

14,970. FiLock-makinac Macuines, J. Illingworth, 


ax. 
14,971. Braces or Suspenpers, J. W. Seddon, Man- 
chester. 
14,972. Apparatus for ATTACHING to Street Cars, J 
R odes, Birming! 
14,973. VENTILATING BurLpixas, P. M. Justice.—(4. 
Kesselring, Italy.) 
14,974. WeaRInc ApPaREL, R. Brough, Birmingham. 
— Freep Ro.vers, E. Gaunt and W. Firth, Brad- 
ord. 
14,976. Stoves or Grates, R. H. Quine, Manchester. 
14,977. Bae, &c., FasTenincs, A. Gardner and C. 
Simon, Manchester. ° 
14,978. ExtincuIsHING Apparatus for Lamps, F. R, 
Baker, Birmingham. 
14,979. Bato Cuair, G. R. Davies, Leamington 8 
14,980. WorkinG MovaBLE ADVERTISEMENTS, G. E. 
Skliros, London. 
14,981. Sprine and Lever CiutcH and Sarety Bott, 
C. M. Davis, Kimberley, Cape of Good Hope. 
14,982. Treatine Sewace, F. A. Hillé, London. 
14,988. BLow-prpes, T. Gare, Stockport. 
14,984. Bearinos for Suarts, T. Gare, Stockport. 
14,985. FLExiBLe Suarts, T. Gare, Stockport. 
14,986. Mixina Ecos, &c., A. Buckley and J. E. 
Bickerton, London. 
sy oo Governors for Enorves, W. J. H. Fresen, 
mdon. 
14,988. Vent Peo, E. P. Yates, London. 
14,989. Disencaaina Hook, H. Stanning, London. 
14,990. MetaLuic Coverino, J. Knight, London. 
14,991. Raitway Station Inpicators, D. T. Powell, 
London. 
14,992. Propuctna ArticLes from Fiuip MeTALLic 
Metat, W. P. Simpson, London. 
14,993. FouR-WHEELED CarriacEs, H. Smith, London, 
14,994. Po.teys, A. E, H. Field, London. 
14,995. Locomotive Toys, F. H. Ayres and E. Grims- 
dell, London. 
14,996. Geag for E.tectric Motors, E. Hopkinson, 


ndaon, 
14,997. Treatment of ALKati Waste, J. Hanson, 
mdon. 
14,998. Grinpine CutTtTine Toots, A. Gray, London. 
a oe Purirication of Air, A. Angell and F. Candy, 
ndon. 
15,000. TeLEscopic Hypravutic Lirts, D. Thomas, 
London. 
15,001. FasreneR for Gioves, J. D. Hickman, London. 
15,002. VentTILaTinG CLosets, H. Reinicke, London. 
15,003. Gas Retort Lips, J. G. Hawkins and J. 
Barton, London. 
15,004. Switcn-Back RarLways, R. H.. Bishop and J. 
F Phillips, London. 
15,005. ManHoLe Covers, P. Mitchell, London. 
15, i006. Evecrnic Swiicn, R. Butcher and E. Rousseau, 
ndon. 
15, pear Horsesuoes, &c., N. B. Blaize and L. Arbez, 
ndon. 
15,008, FirE-exTincuIsHina, W. Brandt, London. 
5,009. Gas-Re"oRT Furnaces, H. W. P. Nugent, 


mdon. 
15,01¢. Ientr1ion Apparatus, F. W. Crossley and F. H. 
Andeison, London. 
15,011. Pressing Hay, &c., J. E. Sharman, London. 
15,012. Sounpine Apraratus, F. R. Lucas, London. 
15,013. Smvapism, J. J., F. E., J., and R. J. Colman, 
London. 


4th November, 1887. 
15,014. Sureicat Spuints, J. Mayer, London. 
15,015. SzaLina Enve copes, 8. T. Brookes, Londor, 
15,016. Stays, W. Connell, Dublin. 
15,017. Om and Spirit Lamps, J. H. Malin, Birming- 


15,018, Cuorine, G. E. Davis, Manches' 
15,019. MACHINE "for Benpine Piates, . "Rust: forth, 
Hartl epool, 
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15,920. Cainer and other Baras, D. J. F. Macleod 
Shrewsbury. 

15,021. Currine Macuine for Garments, 8. A. Cooke, 
G 


3 ow. 

15,022. Dverwve Worstep Stivers of Fisres, J. Lodge, 
Huddersfield. 

15,023. Typr Warirers, L. S. Crandall, Glasgow. 

15,024. Serratine or Toornine Epoes, C. Shaw, 
London. 

15,025. Surrinc Tea and other Supstances, E. Burke, 


Dublin. 
15,026. Savina Lire in case of Fire, H. B. Manly, 
jon. 
15,027. Paper Fries for Recervine Wires, A. Schapiro, 
Berlin. 
15,028. Arrtiricia, Strong for Fioorine, J. Lauder, 
G a 


iw. 
15,029. Iscor Mou.ps, J. G. Beckton, Middlesbrough- 
on-Tees, 
15,080. Heatine a “Copper,” E. T. Barker and 8. R. 
Swallow, Leeds. 
i. Fespinc-Borrtes, F. Hall and J. Titley, 


ton. 
15,032. Boots, W. H. Stevens, Leicester. 
15,033. Jomrine Tuses, T. D. Shield and 8S. R. Low- 
inghan 


cock, Birmingham. 

15,084. Steerinc Gear Connections, C. F. Amos and 
H, W. R. Smith, Hull. 

15,035. Screws for Operative Fauiers, D. and H. 
Smith, Bradford. 

15,036. Ispicatine the Deprs of Liquip in VessExs, F. 
C. Clare, Stechfo: 

15,087. Grixpine PLane Irons, &c., T. and R. Lees, 
Hollinwood. 

15,088. RerriceraTinc Apparatus, E. H. Tompkins, 
Great Grimsby. 

15,039. Sroprers for Borries, C. E. H. Cheswright, 
London. 

15,040. Urriisation of WaTER-PowER, J. Rettie, F. W. 
E. Gruggen, and H. J. Peachy, London. 

15,041. Currine Wire of Cuampacye Corks, W. Boyle, 
London. 

15 042. Coverine for Borroms of Furnacss, J. Tibbs, 

on. 


mdon. 
15,048. BrREECH-LOADING FrrE-aRmMs, A. Lindner, 
Lond 


ion. 

15,044. BREECH-LOaADING FirE-arMs, A. Lindner, 
London. 

—, Tanpem Sarery, &c., Bicycies, W. Hillman, 


on. 
—, Cusnion for the Leas of Cuarrs, A. Darmer, 


mdon. 

15,047. Presses, W. Kennedy, London. 

15,048. Curtise Out Lapres’ Garments, T. Wilde, 
London. 

15,049. Extinecrisuine Fire, W. Mayall and T. Thomas- 
son, London. 

15,050. Locks, R. D. Jaques, London. 

15,051. AuromaTicaLLy Discuaroine Hot-water, W. 
D. 8. Moncrieff, London. 

15,052. Hee.s of Boots, H. A. Oldershaw, London. 

— Pressinc CuP-SHAPED ARTIC.ES, W. R. Comings, 

mdon. 

15,054. Lupricatine Ortsand Greases, M. J. Hartung 
and W. her, London. 

15,055. Screw Prope.yers, A. Vogelsang, London. 

15,056. Muttipte Evecrric CABLE, A. Betts, 
London. 

15,057. Secr-PRoPELLING Car, W. Durant and H. W. 
Hennes, London. 

15,058. Startinc WHEELED Veuictes, J. J. Hooker, H. 
Lescher, and R. G. Schwarz, London. 

15,059. Empryinc Parnters’ and Artists’ CoLouR 
Capsu.es, A. E. Webb, London. 

15,060. Rapmp Suipment of Coats, 8. W. Allen, 


ndon. 

15,061. Macuive for Wraprinc Journna.s, G. M. Borns, 
London. 

15,062. ConTROLLING PENDENT ROLLER BLtnps, W. L. 
Turner, London. 

15,063. GaLvanic Batrerigs, D. Skrivanow, London. 

15,064. Cootinc and REFRIGERATING Macuines, E. L. 
Pontifex, London. 

15,065. Cement, F. Ransome, London. 

15,066. Coottne and REFRIGERATING APFARATUS, E. L. 
Pontifex, London. 

15,067. CLEANING or SEPARATING TaR from AMMONIACAL 
Liqvor, J. C. Kriiyenbtihl, H. C. Petersen, and C. C. 
Burmeister, London. 

15,068. Tricycies, F. H. Gibbs, London. 

15,069. Bockie Fastentnes, A. Boccardo, London.— 
{Received 4th November, 1887. Antedated 14th 
September, a.D. 1887. Under International Conven- 
tion.] 


5th November, 1887. 
15,070. Merauiic Bepsteaps, &c., F. Hoskins, Bir- 
mingham. 


g! % 
15,071. Cammey Tor, J. Wright, Manchester. 
15,072. Macazine Fire-arms, C. P. N. Weatherby, 


London. 

15,073. AppLiances for Fiat Kyirtisc Macuiyes, C. 

illson and G. Roberts, Grimsby. 

15,074. Lock-up Frame for Borties, P. R. Matthews, 
London. 

15,075. Cueckinc Moneys, G. H. Gledhill, Halifax. 

15,076. Horsr-co.iars, H. Frost and 8. Salkeld, Man- 
chester. 

15,077. Lire-soats, R. Chambers and W. Liddell, 


Glasgow. 

= once Enotnes, J. Hargreaves, 

ive . 

15,079. Inxs, W. Hackney, Swansea. 

— Rotary Compinc Macuiyes, B. Berry, Brad- 
ore. 

15,081. Ramtway Cnarr, J. Hanson, Sheffield. 

15,082. Utitisinc Waste Heat, A. Denoon, R. Jare- 
son, and A. Reid, Newcastle-on-Tyne. 

15,083. Cizaninc Kyives, &c., M. A. Boyde and I. M. 
Lamb, Manchester. 

15,084. Takinc Up the Stack in Exvecrric Wires, 
W. H. Sturge, Birmingham. 

15,085. Hogs, &c., D. Smith, jun., Wolverhampton. 

15,086. Pipe Mounts, C. Jackson, Nottingham 

15,087. Empossina, &c., Metaic Strips, H. Theaker 
and J. Willis, Sheffield. 

15,088. Wixp-proor Cowt, R. E. Payne, London. 

15,089. Disrriputine Fertitisers, W. P. Thompson.— 
(G. W. Kirkpatrick, United States.) 

15,090, Lupricators, M. , Liverpool. 

15,091. Stream Tap, J. Eccles, Blackburn. 

15.092. Cakes or Buns, A. Reid, Glasgow. 

15,093. Topacco Pipes, T. W. L. Stansfeld, London. 

15,094. Pumps, H. M. Thomas, London. 

15,095. Execrro-pysamic Apparatus, 8. Evershed 
and W. T. Goolden, London. 

15,096. Fire-pLaces of Kins or Ovens, 8. Fenn and 
A. Fenn, Birmingham. : 

See &c., Yarns, W. A. L. Hammersley, 


mn. 
15,098. Pipes, G. H. and A. L. Lloyd and H. Bewlay, 
London. 


Typr-writinc TeLecrapns, A. Le N. Foster and W. 
8. Steljes, London. 

15,100. Spirrrinc Woop, W. H. Munns.—(D. E. Blacke, 
New South Wales.) 

15,101. Vevocirepes, G. Singer, London. 

15,102. VeLocipepes, I. W. Boothroyd and P. L. C. F. 
Renouf, London. 

15,103. Crrcutar Boxes with RemovaB.e Lips, W. 
White, on. 

15,104. Castors for Furniture, K. R. McD. Wilson.— 
(A. Riz, California.) 

15,105. Botriinc AERATED Waters, E. Rowlands, 
London. 

15,106. Fire-Enoine, R. Morrell, London. 

15,107. Ancanp Burner, W. W. Horn.+{S. J. Dodd, 
United States.) 

15,108. Automatic Fan for Rockinc Cuairs, E. 

wards.—(A. Hertz, Germany.) 
—_, Pickiine the Surrace of Iron, A. Gutensohn, 
mdon. 


15,099. TrRansmiITTING and Receivinc APPaRaTus of 





15,110. Burrons for Garments, A. C. Hempel, London, 

15,111. Pipss for Smoxine, D. Griinfeld and W. B. 
i London. 

15,112. Cases for Pittows, M. Barker, London. 

15,118. Fire Atarm, W. A. Nippoldt, London. 

15,114. Pick Drivers, G. Sonnenthal.—(&. Sornenthal, 


Berlin.) 
15,115. Lever Presses, W. J. and C. T. Burgess, 
London. 
15,116. Waeets of Venictes for ADVERTISING, E. O. 
ton, on. 
15,117. ELecrric Motor, J. M. V. Money-Kent and 8, 


, London. 
15,118, IncanpEscent Lamps, W. Clarke and C. A, 
8, London. 
15,119. SiqnaLuinc on Ramways, &c., A. Duffin, 
London. 


{th November, 1887. 
15,120. Rotiers for Corron Spinnino, &c., G. Batten, 
Boiton 


15,121. Pans, T. Bowler, Keighley. 

15,122. Weavtne the Borpers of TowEts, F. Morrison 
and E. Beveridge, Dunfermline. 

1 DispLayinc Fieures on Guass, G. A. J. Schott, 


ford. 

15,124. Ecevators, W. Goodwin, Siongen, 

15,125. Recepractes for Inxs, &c., H. J. Harman, 
London. 

15,126. Srarrus, G. Taylor, Penarth. 

15,127. Stoprerine, &c., Botries, H. Cochran, Dublin. 

15,128. Oir Lamps, J. D. Dobson, Bradford. 

15,129. Raitway SicNauine, E. C. Warburton, Man- 
chester. 

15,180. Uservi Comprination Stanps, A. McCleverty, 


mdon. 

15,131. Preventine Rouvep [Ron from Buck ina, &c., 
F. Pilkington, London. 

15,182. Feep Water Heaters, J. Smith, Glasgow. 

15,183. Roap Net, H. G. Powell, London. 

15,134. Presses for Extractine O11 from Luyseep, F., 

, and A. Workman, London. 

15,135. Exastic Metat Casinos, H. C. Carver, London. 

15,186. Execrric Torcu for Licutine Fires, &c., 8. 8. 
Bromhead, London. 

yee Strarrus for Sarpment of Coats, 8. Butler, 


on. 

15,188. Heatinc Water Pipes, &c., H. J. Allison.— 
(W. M. Brown and 8. W. Whitmore, United States.) 

15,139. ArTiriciaL Leas, C. A. , London. 

15,140. Rotary Expansive Steam Enoine, &c., W. T. 
Sturgess and E. Towlson, Norwich. 

15,141. Gatvanic Batteries, A. F, St. George and C, 
R. Bonne, London. 

15,142. Carriers for Optica, Lanterns, W. H. Hum- 
phries, London. 

ee ee Lerrer-Box from Rospery, E. Bassett, 

ndon. 
15,144. Sewinc Macuiyes, E. Frankenburg, London. 
ro Oh cara Doors of Taeatres, G. Denys, 
mdon. 

15,146 Removinc Snow from Roaps, J. G. L. Bryan 
and J. S. Hough, London. 

15,147. Lupricatisc Raitway Axes, &c., T. F. N. 
Finch, London. 

15,148. Botts for Saorp Wixpow Sutter Bars, J. 
Cardwell and J. Chandler, London. 

15,149. Pror for Hansom Cans, H. English, London. 

15,150, PLoveus, A. C. Henderson.—(P. Feat, France.) 

15,151. Fotpixe Corts or Bepsreaps, F. Parker, 


mdon. 

15,152. Construction of PortaBLe Fountary, J. 0. 
Spong, London. 

15,153. Apsustinec the Front Stipes of PaorocRaPHic 
Cameras, R. Overton, London. 

15,154. Propucinc Yetiow, &c., Covertnc from 
TETRAZO-DIPHENYLE and TeTRAzO-DITOLYLE, C. D. 
Abel.-(G. C. Zimmer, Germany.) 

15,155. Warer Pressure Enoines, J. T. Short and C. 
C. Lewis, London. 

15,156. Wasuina, J. , London. 

15,157. Tipprsa Wacons, D. Greig, R. H. Shaw, and 
H. C. Duburguet, London. 

15,158. Etectric Sarety Lamps, J. Sinclair and J. P. 
Rees, London. 

15,159. Groove and Toneve Cuttine Macuryg, J. Lee, 


ndon. 

15,160. Brarines for VeLocipepes, W. Bown and J. 
. Hughes, London. 

15,161. Coin-FREED ELectricaL Apparatus, P. Everitt, 
mdon. 

15,162. Postage Wrappers for Sampces, L. P. Leclercq, 
ndon 

15,163. LeaTHER Scarrinc Macuives, H. Brehmer, 
mdon. 

15,164. Propuction of Cyanogen Compounps from 

Gas, O. Knublauch, London. 

15,165. Curonometers, F. D. Dencker, London. 

——— Woop into Cups, &c., O. A. Winter, 
mdon. 

15,167. Stoves for Heatinc APARTMENTS, W. Jackson, 


mdon. 
15,168 Separation of Zisc HypRATE as a CRYSTALLINE 
Bopy, H. Senier, London, 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 


368,817. MecHayism For Propucine INcors, Bars, 
&c , From Fiurp Metat, F. H. Daniels, Worcester, 
Mass.—Filed April 27th, 1887. 

Claim.—(1) In a mechanism for forming ingots or 
bars from fiuid metal by a continuous , the com- 
bination of the revoluble carrier wheel and a series of 
removable segmental mould sections, the ends of 





body of the carrier into said cavity of the mould, sub- 
stantially as and for the purpose set forth. 


990. WATER-FEEDER FOR Borers, J. Austin, near 
Bast Liberty, Ohio.—Filed April 20th, 1886. 
Claim.—In a boiler feeder, the combination, with 
standard B and ~— frame C, of the chambers 
F F', pipes H H! IT), ports T T!, and the dia; 8 8, 
placed ob uely across the pipes and so arranged that 
e water shall be admitted to and emptied from the 
chambers at the bottom, while steam is alternately 








admitted to the chambers through the top, as and for 
i oe oe — , _ a with 
8 , ports , and diaphragm 8, placed 
obliquely across the pipe, of the flexible tubes GG! 
and chambers F F!, as and for the purpose set forth. 


368 999. ReversisLe Saw-roots, J. B. Emerson, Beaver 
Falls, Pa.—Filed May 4th, 1887. 

Claim.—(1) A reversible saw tooth having a circular 
body provided with an aperture near its centre and 
ing portions or teeth of different thicknesses at 
s, both of the teeth being thicker than the body 
portion, substantially as described. (2) A reversible 
saw tooth having a circular body and cutting portion 
or teeth at its ends, in combination with a saw plate 
having lar recesses to receive said tooth, a detach- 
able yoke, and clearance spaces at the ends of the 
yoke, substantially as and for the purpose set forth. 
(3) A reversible saw tooth having a circular body, 
cutting portions or teeth at its ends, and rabbets 
adjacent to the teeth, in combination with a saw plate 
having circular recesses and provided with a projection 











or shoulder to en; with one of the rabbets on the 
tooth, a detachable yoke, and clearance spaces at the 
ends of the yoke, substantially as described. (4) 
Reversible saw teeth having a circular body, cutting 
portions or teeth at their ends, a cylindri: a 
and a slot, in combination with a saw plate having 
circular recesses and cylindrical recesses and slots, 
and yokes conforming to the apertures and slots in 
the teeth and the saw plates, the cylindrical portions 
of the yokes being slightly smaller than said apertures 
and affording eeeregere at the ends of the yokes, 
substantially as described. 


369,002. Screw Prate, N. Harris, Vincennes, Ind.— 
Filed November 30th, 1886. 
Claam.—(1) In a device to cut screw threads, the 





which abut and match against each other, said secti 

together forming a complete circular matrix and 
adapted for interchanging for different sizes of matrix 
and for renewal in case of wear, substantially as set 
forth. (2) The mould section C, for ingot forming 
mills, formed as a circular segment having the matrix 
groove Cl along its upper side and a cavity or water 
S| ec, formed therein along its under side, substan- 
tially as set forth. (3) The combination, with a sup- 
porting er, of removable mould sections composing 
the continuous matrix and ~~ | a water space 
formed therein, substantially as for the purpose 





set forth. (4) The combination, with the revoluble 
carrier wheel A, having the seating surface a, of the 
continuous annular mould composed of a series of 

g aoe coil ,and attaching devices adapted 
for confi the mould sections upon the carrier 
wheel and for separately adjusting said sections to 
proper ment with each other, in the manner 
ly as hereinbefore set forth. (5) The com- 
bination, with the revoluble carrier wheel A, having 
the seating surface a, of the upwardly bevelled seg- 
mental mould sections supported , the fasten- 
ing studs E, having an outwardly inclined side, and 
the fastening studs D, having an inwardly inclined 
side, fitted in the rim of the carrier wheel, and said 
studs oppositely embracing the bevelled sides of said 
mould sections, and means for adjusting or drawing 
down said studs within the rim toa greater or less 
extent, substantially as and for the purpose set forth. 
(6) In mechanism for forming ingots, bars, or rods 
from fluid metal, the combination of the detachable 
mould sections having a water space or cavity, as set 
forth, and the mould sup; carrier provided with 
passages disposed to deliver water through the 








of the end parts or pieces C D, constructed 











substantially as described, the fixed central die bar 
having die notches on each edge, and the adjustable 
die bars on each side of the same, provided with the 
die notches on their inner edges, registering with 





similar die notches in the adjacent edges of the fixed 


die bar, substantially as specified. (2) In a device to 
cut screw threads, the combination of the end parts 
or pieces C and D, the fixed central longitu die 
bar B, connecting said end pieces, the adjustable die 
bars A Al, having their ends rabbetted or tenoned to 
move in grooves on the inner edges of said end pieces, 
the brace or clamp frame E, having the opening ¢l 
and slot ¢2, and the set screw J, to hold said brace 
frame on the die bars A Al, substantially as specified, 
(8) The combination, with the end pieces C D, and die 
bars A Al, and B, all constructed substantially as 
described, of the cutting blocks F F!, provided with 
rabbetted or tenoned ends to move in corresponding 
grooves in the longitudinal bars of the opening d of the 
ote D, the block or bar G, and the set screw H, pass- 
ng th © aoe r 








ug P g in the end bar of the 

P g d and impinging upon the block or bar G, 
substantially as yer (4) The combination, with 
the end C Dand die bars A A! B, all constructed 
substantially as described, of the cutting tools I 1, 


having their ends rabbetted or tenoned to move in cor- 
responding grooves in the piece D, the block or bar G, 
and the set screw H, substantially as specified. 


369,088. Sream Enorne, W. Schmidt, Brunswick, 
Germany.—Filed January 12th, 1887. 

Claim.—The method of utilising exhaust steam by 

conducting the steam under the slide valve after having 


\) 








previously applied a steam injector, rl, so that the 
steam operates at one side of the piston before entering 
the slide-box, and so that the exhaust steam is sucked 
up in part out of the slide-box by the steam injector, 
while the remainder of the steam is working further 
by expansion on a steam piston, substantially as 
described. 


369,097. Inxsecror, F. Brunbaver, Vienna,—Filed 
March 29th, 1887. 

Claim.—(1) In an injector with two concentric steam 
tubes, the inner one of these two tubes being endwise 
movable, forming between them a steamway of ring- 
shaped section, and adapted to operate a fixed cut-off 
valve by the movement of the inner tube, the combi- 
nation, with said tubes, of a fixed conical valve for the 
inner tube, a valve seat on the movable inner tube 
adapted to act in correspondence with said fixed 
conical valve, and means for the adjustment of the 
tube, substantially as and for the purpose set forth. 
(2) In an injector with two concentric steam tubes, 
the inner one of these tubes being endwise movable, 
forming between them a steamway of ring-shaped rec- 
tion, and adapted to operate a fixed cut-off valve by 








the movement of the inner tube, the conibination, 
with said tubes 6 and ¢, of a fixed conical valve & for 
the inner tube c, a valve seat on the movable inner 
tube c, adapted to act in correspondence with said 
fixed conical valve 4, and pin é!, for the pu’ of 
shifting the tube c by steam pressure, substantially as 
described. (3) In an injector with two concentric 
steam tubes, the inner one of these tubes being end- 
wise movable, forming between them a steamway of 
ring-shaped section, and adapted to operate a fixed 
cut-off valve by the movement of the inner tube, the 
combination, with said tubes, of a fixed conical valve 
for the inner tube, a valve seat on the movable inner 
tube adapted to act in correspondence with said fixed 
conical valve, means for the adjustment of the tube, 
and a starting valve for double water escape, contain- 
ing a valve for closing the outlet from the overflow 
chamber, and a second valve for closing the exit from 
the discharge chamber, al ted and ting 
substantially as described. 


369,121. Mernop or Makina IMPERViOUS THE JoINTS 
oF THE LEAD Pipe or Exvecrric Canres, W. 2. 
Patterson, Chicago, Ill.—Filed September 7th, 1885. 

Claim.—The method of making tight and impervious 
the joints of the lead pipe of a telegraph cable, which 


prooervrryrrrrrnee rt ttt ttn) 222 02 220 
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consists in applying a compound to the-outside of the 
joint and exhausting the air within the pipe, and 
thereby drawing the compound into the openings in 
, Substan- 





the joint, whereby the openings are 
tially as and for the purpose specified. 
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STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S NEWCASTLE SHOW. 


No. I. 


Tux Journal of the Royal Agricultural Society’s Show, 
which has just been issued, contains elaborate reports on 
the performance of the competitive steam engines tried 
at the Newcastle-on-Tyne Show last July. These reports 
are three iu number. The first is by Mr. Herbert Little, 
as senior steward of implements; the second is by Mr. 
Daniel Pidgeon, Associate Mem. Inst. C.E., as paporting 
judge ; and the third is by Sir F. Bramwell and Mr. 
ye thon as consulting engineers to the Society. The 
first of these deals briefly with all the implements tested 
steam engines, weighing machines, potato planters and 
raisers, and cream a ep It is well written and 
satisfactory, but it calls for no special treatment. The 
second deals very fully with the construction of 
the engines tested. It describes the engines, and the 
whole process of testing. Mr. Pidgeon commences with 
a brief résumé of the progress made in the construction 
of steam machinery since the Cardiff trials of 1872. 
He refers to Mr. Anderson’s arguments in favour of 
the Society instituting another competition, and after 
explaining that the Council of the Society at last deter- 
mined to hold a competition, and ainounced their 
determination in November, 1886, he goes on to say :— 
“Tt isa matter of great regret that the determination in 
question was found displeasing to a number of the chief 
agricultural engine makers in the country. These gentle- 
men met in the following month, and, after consultation, 
agreed to abstain from competing at Newcastle, chiefly on 
the ground that ‘a great deal more time should have 
been given between the announcement of such prizes and 
the date of the trials.’ After duly considering the objec- 
tions raised to their proposals by this important body of 
engine makers, the te | determined to go forward 
with the trials, and events have proved that their judg- 
ment was correct. It is now known that two at least of 
the best engines competing at Newcastle, and these by 
different makers, were not commenced three months 
before the trials took place, while not ouly did both these 
‘improvised’ engines beat all previous performances of 
portable engines, but one of them about equalled in 
economy of fuel anything hitherto accomplished by the 
most economical condensing compound engines in exist- 
ence. It is scarcely invidious, under the circumstances, 
to say that the plea of ‘want of time’ conveys an impres- 
sion either of unwillingness or of unreadiness to enter 
upon a contest which has not only been won, but well 
won, without other preparation than that afforded by 
past experience, and an already acquired knowledge of 
the theory of steam.” 

We have already fully criticised the action of the 
principal makers in this matter. We believe several 
firms signed the now celebrated letter with reluctance; 
and we have reason to know that more than one firm 
have since regretted that they did not compete. We may 
repeat bere what we have already said, namely, that the 
issue of the circular-letter was a blunder. There was no 
pressure brought to bear. There was nothing done to 
compel or induce firms to send engines for trial. The 
proper and dignified course would have been simply not 
to compete, without giving any reason for not competing. 
Instead of this, the signatories to the circular-letter con- 

demned themselves out of their own mouths, asserting in 
effect that they really did not know how to build an 
engine worth trying, and that it would take them two 
years to find out how it was tobedone. We need scarcely 
say that such an assertion was received with smiles of in- 
credulity by those who know the skill, talent, and industry 
of the very firms who thus gratuitously libelled themselves 
and each other. No one believes that the true reason 
for not competing was fully stated. As we have said, 
the thing was a blunder from beginning to end, and it is 
not likely to be repeated. 

Mr. Pidgeon deals at some length with the reasons why 
the compound engine is more economical than the simple 
engine. He shows that “a pound of pure carbon is 
capable of liberating, by its perfect combustion, 14,500 
(British) heat units, equivalent to (14,500 x 772 =) 
11,194,000 foot-pounds of work; or, if burned in one hour, 
equal to 5°6-horse power. In other words, if it were 
possible perfectly to utilise all the heat-energy contained 
in a pound of carbon, only one-sixth of that pound would 
be required for the production of mechanical energy equal 
to one horse-power for one hour. But the best coal is not 
all carbon, and is usually rated as yielding ten millions of 
foot-pounds of work per pound of coal consumed ; while, 
again, coal burnt in a steam boiler is not all utilised— 
more than a fourth of it being lost, even in the best 
boilers, so that the amount of work which a pound of 
coal is capable of doing in the furnace of a boiler becomes 
reduced to 74 million foot-pounds; roughly equalling, if 
the coal were burnt in an hour, four horse-power, or a 
quarter of a pound of coal per horse-power per hour.” 

He then goes on to deal with the sources of waste— 
the reasons why we do not get more thau about one- 
seventh of a proper return; and he explains the superior 
efficiency of the compound engine in the following words: 
—“Some device is wanted capable of diminishing the 
range of temperature in the cylinder. The compound 
engine is such a device. Steam at the boiler pressure is 
first led into a small cylinder, whence, after a moderate 
expansion, it exhausts into a large cylinder, to be finally 
rejected into theair. At the psc working pressure of 
100 Ib., therefore, and with a cut-off at half stroke, steam, 
entering the small cylinder at 328 deg., would leave it, in 
accordance with Marriotte’s law, at a pressure of 50 lb., 
and a corresponding temperature of 280 deg.—the total 
drop of temperature in the high-pressure cylinder, where, 
as will presently appear, the losses due to cooling are 
greatest, being only 48 deg. Similarly, steam entering 
the large cylinder at 501b. pressure, and 280 deg. tem- 
perature, is rejected into the air at a pressure of 15 |b., 
and a temperature of 212 deg., representing a drop of 

68 deg. e total range of temperature is, indeed, the 





same in both these instances, viz., 116 deg., but the cylin- 
ders of the compound engine have each a mean tempera- 
ture much nearer that of the steam employed in them 
than is the case with the cylinder of the simple engine. 
It is obvious from these considerations that a further 
advantage might be expected from leading the steam 
through a succession of cylinders for the purpose of mini- 
mising the fall of temperature in each. A step has 
already been taken in this direction by the construction 
of triple-cylinder compound engines, and it is probable 
that a still larger number of cylinders might be advan- 
tageously used in large steam engines.” 

This is simply the old, well-worn heat-trap theory. 
We regret that Mr. Pidgeon has adopted it, and has 
missed the true reason why the compound engine is more 
economical than the simple engine. Jf it could be shown 
that the initial condensation was really less in the com- 
penne than the simple engine, all would be well; but this 
as never yet been proved. If the theory were true, 
then the initial condensation in triple-expansion engines 
would be very small. As a matter of fact, it is known 
to be enormous. Why, has yet to be satisfactorily ex- 
plained ; but the fact remains the same. The true reason 
why the compound engine is economical is not that con- 
densation and re-evaporation do not take place, but that 
the steam resulting from re-evaporation is in the simple 
engine nearly all wasted into the condenser without doing 
any work, while in the compound engine it is not only 
made to work, but to work expansively. Let us take, for 
example, a siniple engine using 24]b. of water per horse 
per hour. One-fourth of this, or 6lb., will be condensed 
during the time the admission port is open. As expan- 
sion goes on, and the pressure falls, about 11b. will be 
re-evaporated, a little more or a little less, according to 
the working conditions. The remainder will be re- 
evaporated as soon as the exhaust. port opens, and will 
go straight to the condenser. Each pound of the 5\b. 
wasted was made into steam twice, once in the boiler, 
once in the cylinder. In the compound engine the con- 
densation may easily amount to 25 per cent. in the high- 
pressure cylinder. Water will be re-evaporated during the 
exhaust stroke of the high-pressure piston and the steam 
stroke of the low-pressure piston, and it will then do work 
on the latter, and in the end there may be no steam which 
has not done work discharged into the condenser. It is 
well known that the low-pressure cylinder of properly 
designed triple expansion engines works perfectly dry, the 
steam issuing from the indicator cocks without a trace of 
moisture. We do not wish it to be understood that we 
blame Mr. Pidgeon ; he has accepted what was at one 
time the popular view of the matter, and error dies hard. 

Mr. Pidgeon draws an interesting comparison between 
the relative economical efficiency of the compound and 
simple portable engine, taking the engines which went 
to the brake as examples. He shows that the Paxman 
compound beat the Paxman simple engine by 28°9 per 
ceut. ; the Foden compound beat the Foden simple by 
29°7 per cent.; while the McLaren compound beat the 
McLaren simple by 186 per cent. Concerning his 
description of the trials and of the engines, it must be 
enough to say that he has written lucidly and to the 

int. Nothing, indeed, can be better in its way. As, 

owever, we ourselves fully described the trials and the 
engines at the time, we must pass on to the third report 
by the consulting engineers. 

This constitutes, we hold, one of the most valuable 
treatises on the steam engine ever written. Its value 
lies essentially in the fact that it is an analysis of the 
performance of actual steam engines, that it deals with a 
vast mass of practical data, and that it applies theory to the 
elucidation of the information acquired. It would of 
course be quite out of the question to follow Sir F. Bram- 
well and Mr. Anderson in minute detail. That would be 
simply to se ig their report. We must content our- 
selves therefore with indicating the line taken, and saying 
something of the facts, and of the deductions drawn from 
the facts. 

The authors begin by explaining that “the object of 
our work is to exhibit and consider some of the leading 
facts connected with economy in fuel and in water, point- 
ing out the relations between the results actually ob- 
tained, and the results theoretically obtainable; distin- 
guishing between those cases where there is some room 
or practical improvement, and those other cases where, 
until new metals or materials are met with competent to 
stand the needed temperatures that must prevail in a theo- 
retically perfect engine, the engineer must be content with 
the production of work still far removed from ideal perfec- 
tion.” They begin by considering the duty of the boiler. The 
report 1s written so that it may be understood by persons 
of small engineering knowledge, and goes therefore into 
explanations of what are familiar matters to most of our 
readers. 
that this method of treatment renders the report simply 
invaluable to the student. As an example, we may take 
the following passages concerning the performance of the 
boiler of Mr. Foden’s simple traction engine :—‘ During 
the trial run, which lasted 263 minutes, 138} 1b. of coal 
were consumed, and a total of 1413 lb. of water at 63 deg. 
were supplied to the engine. The condensed exhaust 
steam raised the temperature of this water from 63 deg. 
to an average of 83°6 deg., or 20°6deg. We may assume 
that the exhaust steam in the heater was about 1 lb. per 
square inch above the atmospheric pressure, and under 
such circumstances the total heat above the freezing- 
point per 1 lb. weight of steam condensed would be 1147°2 
units. The steam was condensed at 83°6 deg., or 51°6 deg. 
above the freezing point; hence the number of units 
imparted to the water supplied per 1 lb. weight of steam 
condensed would be 1147°2 — 51°6 = 1095°6 deg. units. The 
temperature of the 1413]b. of fresh water supplied rose 
20°6 deg., which represented the absorption of 29,107°8 
units, and therefore dividing by 1095°6 units, we get 
26°57 lb. of steam condensed in heating the feed-water, 
and consequently the total quantity pumped into the 
boiler was 1413 lb, + 26°57 Ib. = 1439°57 lb.” 

The report then goes on to explain that in comparing 


But we may say here, by way of parenthesis, | 





the performances of boilers it is essential to reduce them 
to a common standard :—“ In the case under considera: 
tion, the water was pumped in at 83°6 deg., or 128°4 deg. 
below 212deg.; hence 128°4 units of heat have to be 
added to 966°6, making 1095 units in all, and the quantity 
of water which would have been evaporated, had it been 
supplied at 212 deg., would be increased in the proportion 
of 1095 to 966°6, that is 149 sil 1095 _ 1630°8 Ib. 
JOD 
Dividing this quantity by the 138-25 lb. of coal used, we 
have, omitting for the moment the jacket question, the 
evaporative power of the boiler represented by 11°79 lb. of 
water from and at 212 deg. per 1 lb. of coal. With respect 
to the jacket question, the indicated horse-power developed 
was 13°88, consequently the units of heat converted into 
13°88-H.P. x 33,000 foot-pounds 
7723 
= 593°3 units. The steam in the boiler and jackets was 
at 120lb. pressure per square inch, and therefore at 
350 deg. temperature above zero Fab., and the number 
of units of heat per 1 lb. of steam condensed at the same 
temperature would be 8709. The run lasted 2634 
minutes, hence the total quantity of steam condensed in the 
593°3 units x 263°5 minutes j-o. 
waa ar rn ee == 179°5 Ib. 
870°9 units 
But this quantity must also be reduced to the standard 
temperature and pressure; and since it requires only 
870°9 units to convert water at 350deg. into steam at 
120 lb. pressure, while it needs 966°6 units to evaporate 
from and at 212deg., it follows that 1795 1b. must be 
reduced in the ratio of 870°9 to 966°6, which makes it 
161‘7]1b. The utmost that the boiler evaporated there- 
fore was 1630°8 lb. + 161°7]b., or 1792°51b. from and at 
212 deg. by the combustion of 138°25 lb. of coal, being at 
the rate of 12°96 lb. of water to 1 lb. of coal.” 

Here it is necessary to explain that it was unfortu- 
nately impossible to measure directly the water formed 
in the jackets, because these jackets drained directly back 
into the boilers. Mr. Anderson therefore has adopted 
his well-known theory that the condensation in a jacket 
is, as a rule, approximately the same as that which 
would otherwise take place in the cylinder as a result of 
the conversion of a portion of the heat of the steam into 
water. There is no physical connection between the two 
things. The law is purely empirical, and based on a 
certain number of observations of various engines. It is 
quite possible that it is fairly correct under the given 
conditions, but it would not be right to assume that it is 
right under all conditions. In the same way the curve of 
an indicator diagram usually approximates very closely 
to a hyperbola, which is simply a coincidence, and not in 
any way proof that saturated steam doing work in a 
cylinder is expanding strictly in accordance with Marriotte’s 
law. This circumstance introduces a certain amount of 
uncertainty, but there can be little doubt but that the 
boiler in question evaporated practically 13 lb. of water 
per pound of coal from and at 212 deg. ‘This is a splendid 
performance. Let us see what tne boiler was like. 

An elaborate table of particulars of the boilers is given 
in the report. Turning to it we find the following :— 


work per minute were = 


jackets was = 


General description of boiler Locomotive. 
Area of grate at trial ... 2°63 sq. ft. 
Width of bar... re gin. 
Width of air space in. 
Area ofairspaces ... ... ... “77 sq. ft. 
Height of fire-box crown above bars... 30fin. 
Length from out to out of tube plates ... 72in. 
Wemater OF Gibeee 76 
MRO ase scans ~ 58s Steel, 
Outside diameter of tubes... 12in. 
Inside diameter of tubes ... gin. 
Heating surface of fire-box .. 20°45 sq. ft. 
Heating surface of tubes ... ... .. 188°5 sq. ft. 
Heating surface of smoke-box ... one -2O Bq. ft. 
Heating surface, total ace .. 211° sq. ft. 
Area of chimney ... “49 sq: ft. 
Area of blast nozdle ... 3... 3°7 sq. in. 
Calorimeter or area through tubes ... ... ... 134 sq. in. 
Ratio of grate area to calorimeter ... ... ...  2°828 tol. 
Ratio of calorimeter to air spaces in grate 1-207 


The last three figures in the table we have calculated 
ourselves, for, curiously enough, the report only gives the 
ratios for the normal grate which was not used during 
the trial, being partly bricked up. It‘ will be seen that 
the total heating surface amounted to no less than 80°4 
square feet per foot of grate, an enormous proportion. 
The coal consumed per hour was 31°48 lb. It was burned 
at the rate of very nearly 12 lb. per square foot of grate 
per hour, which is very low. The total water evapo- 
rated per hour was approximately 363 lb., so that the 
rate of evaporation was only 1°72 Ib. per square foot of 
heating surface per hour, which is extremely low. The 
firing was so admirably managed that the quantity of air 
admitted tothe grate only exceeded that theoretically neces- 
sary by 9°1 per cent. The water consumed horse- 
power per hour amounted to 26'1 Ib., and the total heating 
surface per indicated horse-power was not less than 15°23 
square feet. None of these latter figures are given in the 
report. They are so instructive that we are somewhat 
surprised they have not been recorded. They show that 
judged by ordinary standards the boiler was enormously 
arge for its work. It has as much heating surface, 
indeed, as is usually allowed in a ploughing engine com- 
petent to indicate 60-H.P. In a succeeding impression 
we shall deal with other boilers on the same basis. It 
would unduly extend this article toattempt to do so now. 








Ar the last meeting of the Chemical Society, a “ Note 
on the Atomic Weight of Gold” wasread by T. E. Thorpe, F.R.S., 
and A. P. Laurie. In a former paper—‘‘Trans.,” 1887, 565—the 
authors give as their final result of twenty-five determinations of 
the atomic weight of gold the number 196°85, which differs by 0°21 
from the value determined by Kriiss. Kriiss has sought to show, 
however, that this difference is probably due to the presence of 
free gold in the bromoaurate of potassium employed by the authors 
—Berichte, 1887, 2365. The authors reply that they were unable 


to detect any free gold in the salt used by them, and that they 
therefore altogether dissent from Kriiss’s conclusion that the lower 
value of 196-64 is to be preferree, 
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THE DRAINAGE OF FENS AND LOW LANDS 
BY STEAM POWER. 
By W. H. WHEELER, M. Inst. C.E. 
No. XIV. 
[ConcLUDED. ] 

To compensate the district of Rhinland for the loss of the 
large area of polders taken from it by the drainage of 
Lake Haarlem, and to effect the maintenance of the water 
in the Ringvart or surrounding canal at a uniform level, 
pumping stations were erected at Halfweg, half-way 
between Haarlem and Amsterdam, to lift the water into 
the Y, when it rose above the height at which it would 
flow away by gravitation; at Spaarndam, near Amster- 
dam, to lift it into the Spaarn; and at Katwig, to lift 
into the North Sea. A pumping station was also erected 
at-Gouda, to regulate the water in the Gouda Canal and 
to discharge the flood water into the Issel. The following 
table gives the principal dimensions and particulars of 
the engines and wheels :— 








Halfweg. Katwijk. Spaarndam. Gouda. 
Date of erection... .. ..| 1852 1880 1845 1857 
Number of wheels .. .. 6 6 10 6 
Dia. of wheels in feet ~ 21°64 29°50 17°05 26°00 
Width in feet > ae ee 6°56 8°00 — 5°75 
Total width .. .. .. «. 39°36 48°00 6S" 42 34°50 
Number of scoops .. .. 24 — -- ; 12 
Internal diameter, feet .. 11°34 -- _- — 
Dia. of circle to which } = " ae ae 
scoopsare tangentsin ft. / o7 10°50 11°16 
a of revs. per min... 4} 44 8 | 4 
relocity of periphery in ze aT am ° 
feet persecond.. .. 5-0 6-16 544 
Weight of each wheelin tons! 15 43 — — 
Average dip of wheels in ft. 4°60 5°66 _ | 4°16 
Liftinfeet .. .. .. ..|I'64 to 262) 0 to7-00 —  |40to6-0 
Total discharge in tons - P | 
oan’ oo 1037 2000 1889 1053 


\ Single cyl-| Twocom- 2-cylinder /horizon- 
Description of engine. . inder hor. pound hori. horizontal | tal con- 
J densi densing. condensing \densing 





gc 
W.H.P. | 123 370 


ere arey aw Acs | 240 
Ratio of speed of engine \,)13-5 to6-00| 36 to 4 3tol | 4tol 
Sais 
Ratio of W.H.P. tor 33 to 70, a 81-97 
LH.P. percent. .. ff}. mean 50 igo 
Days of 24 hours work” \ 50, mie ag 60 
ing l year .. os acae Se i eH 
Pressure of steam in Ibs. ; 45 80 oi = 
per square inch os sf = 
Cylinder dia. in feet .. .. 3°36 =. 2°00 and 3 00 3°02 3°00 
Length of stroke ob) 08 8-00 4°25 5°16 5°25 
Number of boilers 3 $ 3 


o- 3 38 4 
Size of boilers in feet - 28°0 x 5°50 32°66 x 7°3137°72 x 5°40 — 
Coal used in Ibs. per) 


W.H.P. perhour .. § 5°50 oak 11°00 ay 
Cost of machinery in£ .. 4845 4,2 —_ _- 
i.) 6h lCUeae 39°39 23°66 _ - 
Do. buildingsin£ .. .. 7896 15,100 — _ 
PEE on en x: we 64°20 25°16 _ 

Do. total do. cm Siem a 103-59 48°82 _ — 


At Halfweg the six scoop wheels are ranged in two sets 
of three each on either side of the engine-house. The 
wheels have a combined width of 39°36ft. Each set of 
these wheels is fixed on a cast iron axle, but is so 
arranged that the couplings can be disconnected and only 
part of the wheels worked when the lift is high. The 
framing for each of the wheels consists of three heavy 
rings of cast iron, with spokes connecting the rings to a 
heavy iron nave. These rings are cast in two segments 
and bolted together, and to them areattached castiron start 
posts, and on these twenty-four flat wooden scoops are 
attached. The consumption of coals has been found to 
vary very considerably as the lift is altered, owing to the 
large proportional absorption of power at the low lifts 
required simply to move the machines, the following being 
given as the result of trials :— 

Consumption of coals per 


Lift in feet. horse-power per hour 
in water lifted in Ibs. 
sa., act 


bg; « A OR TI 
ee, Se EAI 
Lo, See 
2°00 to 2°28 ee 


The discharge of these wheels varies from 154 tons per re- 
volution when the water is lowin the canal, to230tons when 
it is at its highest. These wheels ran3623hours during the 
emptying of Lake Haarlem, the average lift being 20in. The 
average power exerted in water lifted was 92-horse power, 
and consumption of coal at the rate of 9lb. per horse- 
power per hour. The total quantity of water raised was 
202,765,406 tons. The time the engines ran for the three 
years after the lake was dried— May Ist, 1853, to July Ist, 
1856—-was 3675 hours, equal to an average of fifty-one 
days a year. 

Katwig.—The combined machinery at Katwig is the 
largest instalment of pumping machinery erected in 
Holland or England. The arrangement and construction 
of the wheels is similar to that at Halfweg. The wheels 
are capable of lifting 2000 tons per minute to a height of 
4ft., or 1200 tons to a height of 7ft. On the discharge 
side the floor of the raceway immediately in front of the 
wheel is made movable and hinged at the outer end, so 
that it rises and falls automatically according to the 
height of the water, and so makes a movable breast and 
prevents the back current on to the wheel when it is 
working. The height to which the wheels have to lift the 
water varies daily with the tidal condition of the sea from 
a few inches to seven feet. The variation on the inside 
is small, never en on more than about 18in. The 
average time of working is about sixty days of twenty- 
four hours in the year. 

Ganda.—The six wheels are all ranged in two sets on 
one axle. When the station was first erected the wheels 
had flat scoops, and were driven by a high-pressure 
condensing horizontal engine, having an_ effective 
power of 111 W.H.P., made by the Atlas Company at 
Amsterdam. The wheels were each 5°75ft. wide and 
24-27ft. in diameter. The consumption of coals with 
this machinery was at the rate of about 6lb. per 
W.H.P. per hour. The cost was £7863 for buildings 
and £10,666 for machinery, equal to about £70°84 for the 
former and £96 for the latter, or a total of £166°84 per 
horse-power of water lifted. In 1872 these wheels were 
changed for wheel pumps—Pompraden—having a width 
of 5°25ft. and diameter 25°84ft. The drum was 19°41ft 





in diameter. These wheels made from 3°63 to 4°30 revo- 
lutions a minute. The number of buckets was originally 
six, this number being subsequently increased to twelve. 
At one time buckets were tried, having a curved form 
with the concavity towards the inner water, and others 
with the concavity towards the outer water. There was 
not found in working to be much difference in the result 
between the two systems, but, if anything, the latter gave 
the best results. The loss by slipping and imperfect 
filling of the pump wheels was found to amount to as 
much as 22 per cent. of the theoretical discharge. These 
pump wheels were last year altered to hae Kiet flat 
scoops, and new engines of the horizontal condensing type 
have been put up by Friedrichs Wilhelm Hutte, of 
Mulheim. These engines have a stroke of 5°25ft.; 
cylinder, diameter, 3°00ft.; I.H.P., 147 each. Steam is 
used at a pressure of 601b., and is cut off at half the 
stroke. The engines make 16 revolutions per minute to 
4 of the wheel. With four wheels at work the discharge 
is 152°8 tons, lifted to a height of 6ft., equal to 240 W.H.P. 
The indicated horse-power of the two engines being 294, 
this gives an efficiency of 81°97 per cent. The scoops are 
tangents toa circle having a diameter of 11°16ft. The 
outer diameter of the wheel is 26ft.; the inner diameter 
and length of scoops, 4°23ft. The scoops are twelve in 
number, made of wood, the framing of the wheel being 
iron. With the scoop fully immersed, the discharge at 
each wheel is 43°88 tons per revolution, or 175°52 tons 
per minute, and for the six wheels 1053°12 tons. With 
an immersion of 3ft. the discharge is reduced to 33°22 
tons per revolution. The two engines use at the rate of 
half a ton of coal per hour, which, with an effective power 
of 240 W.H.P., is equal to 4°67 lb. per hour. 

Zuidplas Polder, near Modericht, Holland.—This is a 
very low polder, the peat having been used largely for 
fuel. The lift from the surface of the water to the mean 
level of the river Issel, into which the water is discharged, 
is about 22ft. The area of the polder is 11,050 acres, of 
which 682 acres are occupied by the Ringdyke, leaving 
10,368 acres. At the beginning of the present century 
windmills driving scoop-wheels were erected to keep 
down the level of the water. In 1825 the Dutch Govern- 
ment determined to thoroughly drain the Lake. For 
this purpose it was divided into two parts, the lower 
level being separated from the upper by a surrounding 
canal or Ringvart, into which the water from the lowest 
part was lifted, and from which it was raised with the 
drainage of the rest of the polder into a collecting basin, 
which discharged into the river Issel by sluices. The 
lower level was drained by fifteen viaiuille, eight driving 
Archimedean screws, and seven scoop-wheels. For the 
lift from the upper level there were fifteen windmills, 
ten of which drove screws and five wheels. There were 
also erected in 1838 two steam engines driving screws. 
The windmills were in operation until 1873, the annual 
cost of maintaining them being at the rate of £60 each. 
The Archimedean screws, erected in 1838, were 5°83ft. in 
diameter, the axle being 1°70ft., and the blades 0°12ft. 
thick. The axle was laid at an inclination of 30 deg. 
The screws made 47 revolutions a minute and the engines 
19°86. The engines were direct double action, with 
cylinders 1°66ft. diameter, and having 7ft. stroke. The 
spur wheel fixed on the crank shaft, geared into a bevel 
wheel on the axle of the screws. With a lift of 6°16ft., 
the discharge was 1°17 tons per revolution, equal to 57°46 
tons per minute. The horse-power of the engine in 
water lifted was 24 W.H.P. The consumption of coals 
was at the rate of 21°34 lb. per W.H.P. per hour. There 
are now two pairs of pumping stations, each having instal- 
lations consisting of scoop wheels and centrifugal pumps. 
The scoop-wheels at present in use are the largest in 
diameter in use in Holland, one being for the lower lift 
and the other for raising the water from the Ringvart to 
the collecting basin. e wheels are 32°80ft. in diameter 
and 4ft. wide. The lift is 11°80ft. for the lower, and 
8°20ft. for the upper wheel. They have thirty-two curved 
iron scoops, the curve being concave to the internal water, 
and make 4} revolutions a minute. The velocity at the 
periphery is 7°22ft. per second; the weight of one wheel 
with its axle is21 tons. The author has seen these wheels 
at work, his impression being that their performance is 
not satisfactory, the — not entering or leaving quietly, 
or with the best effect, the water being too much dashed 
about. The wheels are not provided with shuttles to 
regulate the supply of water to the scoops. These wheels 
work in an uncovered masonry raceway outside the engine- 
house, and are driven by single-cylinder condensing 
horizontal engines. The wheels discharge 110°5 tons per 
minute to a height of 11°75ft. ; the horse-power of the 
engines in water lifted is eighty-nine, and the consump- 
tion of coals at the rate of 7lb. per W.H.P. per hour. 
The two steam engines and wheels cost £5000, or at the 
rate of £28°03 per W.H.P. The centrifugal pumps were 
erected in 1876, by Messrs. Gwynne and Co., London. 
They are of the direct-acting type, having horizontal 
spindles, and are fixed in pairs in the two engine houses, 
one for the lower and the other for the upper levels. 
The suction and delivery-pipes are 3ft. in diameter, 
and the latter is carried by a bend below the lowest 
water-level in the basin into which they discharge. 
Each station has two pumps driven by separate non- 
compound direct-acting engines, fitted with variable 
expansion gear, and having steam-jacketted cylinders, 
24in. diameter, with 20in. stroke ; the engine and pump 
making 100 strokes per minute at the full lift of 13ft. 
A separate air-pump is provided for charging the pumps 
at starting. Each pump is capable of raising 71 tons per 
minute. e diameter of the pump disc is 6ft., and the 
width 3ft. Steam is supplied by four Lancashire boilers, 
with 24 Galloway tubes 25ft. long by 6°5ft. wide at the 
lower station and three boilers at the upper. The working 

ressure of steam is 75 lb. The lift varies from 5ft.to 13ft. 
ese machines give off in water lifted from 40 to 50 per 
cent. of the indicated power, the average being 40. The 
consumption of coal is at the rate of 7°67 lb. per W.H.P. 
per hour. The four centrifugal pumps, with the engines 
and boilers, cost £11,833. Taking the power in water 





lifted as 62°64, this is at the rate of £47:°22 per W.H.P. 
The pumps work under some disadvantage as compared 
with the wheels, the work of the latter being more regular 
and constant, while that of the pumps frequently varies 
both with regard to the lift and time of working. At a 
trial of one of these pumps made in 1877, the consumption 
of coal was found to be at the rate of 5°95 lb.—2°7. kilog. 
—per horse-power of water lifted. The average lift was 
12°73ft., the number of revolutions 105 ; discharge 87°17 
tons per minute. 

Waterland.—This polder is situated near Amsterdam, 
and contains 25,000 acres. There are three pumping 
stations, provided with engines driving scoop-wheels, 
The Buiksluit station has two curved scoops, with the 
concave side of the curve towards the internal water. The 
curve is struck to a large radius, and, although this form 
is advantageous in entering the water, is not well adapted 
for parting with it. The wheels are 20°66ft. in diameter 
by 3°70ft. wide, and have sixteen curved iron scoops. The 
wheel makes 5} revolutions a minute to sixty of the 
engine, the s at the periphery being 5°66ft. per second. 
The dip is about 4ft., and the lift from 2°60ft. to 4°25ft., 
the mean being 3°60; each wheel can discharge 105 tons 
a minute. The wheels are driven by two single-cylinder 
condensing horizontal engines of 30 actual horse-power. 
The cylinders are 1'37ft. in diameter, with 2°16ft. stroke. 
Steam is generated in two double-flued Lancashire 
boiler, each 6°87ft. by 28ft. long, having twelve Galloway 
tubes. The safety valve is weighted to blow off at 901b. 
The machinery was erected by the Prins Van Orange 
Company, in 1875. The wheels work on an average 120 
days, of fifteen hours, in the year. 








MODERN MILLING.—ITS BIRTH AND DEVELOP- 
MENT. 


By GILBERT LITTLE. 
ILl.—TRIBUTARY DEVELOPMENT. 

Ir is a remarkable fact that the origin of some of the 
most important branches of engineering is obscure. 
Dates are at best only approximate, and their sources are 
like some of our largest rivers, which are the exuberant 
oozings of some marsh, of which it is impossible to say 
when the reedy slime ends and when begins the river. 
The beginning of modern British milling engineering is, 
however, a marked exception, as it almost instantly shaped 
itself into a stately stream. As described in our last 
article, the City Mill, Manchester, was the fountain-head 
of complete xn Mon milling; there the source of the gradual 
reduction system is at once clear and defined, but as some 
rivers at their source are insignificant little streams with- 
out force or body, and in their course are fed by tributaries 
which give to them all the serviceable qualities they 
possess, in like manner the roller system of milling has 
gathered all that is best in it. 

In the march of improvement in general engineering 
posthumous fame has in some prominent instances been 
very much a matter of luck, while many of the most 
original minds of their day drew a blank. _ It is difficult 
to see how it could be otherwise, as it is those who dis- 
play sagacity and practical wisdom in putting in motion 
what their brains or the brains of others conceive, who 
must rise to the surface of success, while the mere origi- 
nator must not be disappointed if he commercially does 
not float. The recent history of improvement and 
change in milling could furnish not a few instances in 
support of this point. It is true that the roller system 
has been focussed in the name of some half-dozen persons, 
and their family denominator has been made a synonym 
for modern milling; but a writer surely fails in the first 
essential if his work takesany colourfrom the “Idid it” feel- 
ing of the inner circle, which has prevented one or two men 
from seeing that at best they were only visible fractions, 
and not as they suppose, integers in the rapid working 
out of the great change. The illusion or aberration that 
allows men, otherwise clear-sighted, to drop into this 
state of feeling rarely provokes among their compeers 
any harsher emotion than one of smiling pity. All the 
roller systems, as now in operation, are carried out on the 
same broad lines, and differ only in the smallest details ; 
and modern milling may be said to have been reduced to an 
exact science. It is impossible to mention here a fraction 
of the namesofthemen who have contributed to this result, 
and richly deserve to be designated tributary streams ; 
neither can we turn aside to refer to the few men of 
admitted milling genius, whose technical and business 
individuality or have been absorbed in the names of one 
or other of the few individuals, who have so naively 
embodied everything in modern milling under their 
family surname. We can only refer to the recognised 
systems, and the first that suggests itself, as a chief 
tributary stream, is that known under the name of Mr. 
Harrison Carter. Mr. John Mooney, who placed the 
order for the first “Carter” roller plant, in sending the 
“ flow-sheet,” which we reproduce, refers to what he calls 
“the glorious ignorance of milling engineers and millers 
in those days.” “Those days,” our readers will notice, 
were of the year 1880, and this fact, more than any other, 
brings out the suddenness and completeness of the change 
from the millstone to the roller system. His first plant 
was started on what is now called the “short ” system, 
as there were only four “breaks;’ while six or seven 
is the number now usually adopted. While it is shorter in 
the “ break ” process than the first “Simon” mill, it is 
longer and more elaborate in the “reducing” part. This 

rt had, however, been attended to by Mr. Simon 
in a number of mills he had erected subsequent 
to his little experimenting plant at Manchester, 
and prior to the erection of his first “Carter” 
plant. The “Carter” system has been among the most 
successful, and taking the number of mills equipped as 
the indication of popularity, it ranks next to the 
“Simon,” though it is only fair to Messrs. Thomas 
Robinson and Sons, Rochdale, to mention that while they 
were late in entering the field, they have secured a very 
large share of the more recent orders, and are now next 
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o the first in the race. The recent correspondence in 
Tue Enaiverr on “Automatic Milling” brought out the 
fact that from his advent among the experts Mr. Har- 
rison Carter persistently endeavoured to impress on the 
millers the advantages of self-regulating—or, as he 
termed it, controllable—mills. The author is aware that 
there have not been wanting attempts to make this 
detail rank as the all-in-all of milling, while the fact is, 
many of the old-fashioned and combination mills were 
automatic, and the adding of a few elevators more or 
less and some additional conveyors is not “the immor- 
tality conferring” attainment of improved milling. 
Referring to the “flow sheet,” it will be seen that this 


any manual labour from the time the wheat enters the 
first set of rolls till it is sacked off in the finished state 
as flour, thirds, pollard, and bran. It will be seen that 


Fir roll 





the clean wheat is spouted to two sets of “fir” break 
rolls, and in the usual way is subjected to four different 


“breaks” and four different “ scalpings.” The out- | 


siftings of the four scalpers is then collected in a 
conveyor and sent to the dusting centrifugals, where the 
flour made in the break process is dusted out, and 
the semolina and middlings pass over the tail of the 
centrifugals to be sized, the semolina being sent to the 
gravity purifiers and the fine middlings to the Helvetic 
purifiers. The semolina is again sized by an air current 
in the gravity or aspirating purifiers. As described 
in connection with Mr. Thomas Muir’s patent system 





the air current passed through both the pneumatic sifter 
and centrifugal pulveriser, the fan exhausting at the tail 
end of the pneumatic separator, and blowing in at the 
hopper of the grinder; and thus a continually circulating air 
current was kept in both machines. In ales milling the 
air current is utilised to grade the semolina. An exhaust 
trunk is coupled up to the division chambers, and the air 
suction divides the particles, the heavy semolina falling 
into the first division, the branny semolina into the 
second, and the fibrous semolina into the back spouts— 
see illustration of Parr’s machine on page 480 of THE 
EnointEr, December 17th, 1886. The fine middlings, it 


| will be seen, are treated on the “Helvetic” sieve puri- 
mill is automatic, the material not being subjected to | 


fiers. All the best middlings purifiers at that time were 
of foreign design and manufacture. In fact, the same 


| may be said of nearly all the other machines used in the 


roller system. Nothing could be more simple than a good 


ros 
FIRST FLOW SHEET OF MR. HARRISON CARTER’S SYSTEM. 


middlings purifier. It is simply an ordinary shaking 
dickey sieve, covered with silk, with an exhaust fan 
drawing a current of air through it, and carrying off the 


| light browny parts from the pure parts which pass 


through the silk. Machines of this simple description 
were largely imported from Germany and America, and 
sold at £140 to £200 each, and we are not divulging any 
secrets of the trade in stating that machines of superior 
construction could have been made by British agricultural 


_ engineers, and sold at a good profit for £60 to £70, They 
| are doing it now when there is little demand for milling 


machinery. The purified semolina and middlings were 


Scale } inch = 1 foot, 
THE CARTER-TURNER THREE-HIGH ROLLER MILL. 


of extracting the germs, the semolinas are composed 
of the best part of the kernel, but are also largely made 
up of the most deleterious parts, in the form of fibrous, 
shreddy portions of the husk, as rasped off in ribbon-like 


strips by the grooves of the break rolls. In practice it | 


was found impossible to separate the large white semo- 


lina from the fibrous particles by the ordinary system of | 


dressing, as the pieces were of about equal size, and the 
method of sizing by gravity was resorted to with success. 
The machine employed for this purpose was invented as 
far back as 1790, and exactly similar machines were used 


reduced on the Turner and Carter patent three-high 
roller mills. This little middlings mill was one of the 
first of the modern milling machines of English manu- 
facture put on the market, and it is still one of the best. 
Its success has been quite unique, and its record of dura- 
bility we believe unsurpassed. As it was the parent of 
all the English roller mills, and has only been improved 
in a few details, it will be interesting if we give illustra- 
tions here. 

In this mill the rolls are three in number, } b b, made 


| of chilled iron. The spindles are of steel, and run in 
| bearings, 


having a length of about four times their dia- 


to sift the materials in the earliest days of the pottery | 
industry. Quite a bevy of patents have been taken out | meter, of phosphor bronze, with a very efficient self-acting 
within the last six years for methods of sifting and sizing | lubricating arrangement, by means of which the oil is 
grain and ground minerals by means of exhaust draughts | kept flowing continuously from end to end of the bearings, 
and circulating air currents; but we find that all such | but without means of escape. The centre roll bearings 
appliances have been anticipated by the “artiticers in | are fixed to the frame. Those of the upper and lower 
art” in the pottery districts, and more, as we have rolls, it will be seen, have projecting arms ¢ c, by one of 
recently seen the drawings of an old flint grinder in which which they are hinged to the frame, and by the other 








are coupled to the connecting bow springs d. Each of 
these springs is grasped at its centre by a clip ¢, the stem 
of which passes through and is supported in the frame, 
terminating in’ an excentric ring f formed in the short 
bent levers h on the outside of the frame, and by means 
of these levers and the adjusting screws 41, which they 
carry at their upper ends, the relative positions of the 
rolls to each other are regulated with mathematical correct- 
ness. The pressure is applied by the hand lever 7! acting 
on the excentric axis 7, and if this handle is lowered the 
rolls are brought into contact with a pressure due to a 
multiplication by nearly 100 of the force applied, and by 
raising the handle the rolls are again thrown apart. The 
gear wheels w ww have a relative speed of 5 to 4 to the 
rolls, and run in an oil-tight case. The success of this 
has been marvellous, as only three sets of gears have 
been renewed after eight years’ working, and it is not 
surprising that all the rb en milling engineers have 
adopted this plan. 

It may be added that all the theorising about three-high 
roller mills not being suitable for “ break” machines has 
in practice been found wide of the predictions of the 
four-roller mill advocates, From the outset Mr. Simon 
was a consistent advocate of the three-high mill for both 
“breaks” and “reductions,” and the past seven years’ 
experience has fully justified his faith and utterly 
demolished the theories of the four-roll mill makers. 
Their contention was that the middle roll, having to per- 
form double work—so they asserted—of the top and 
bottom rolls, it would wear out doubly fast. Experience, 
however, that unerring guide, has clearly demonstrated 
that the flutes of the upper and bottom rolls, actually 
wear out as fast again as the flutes of the middle one, 
and a large extra expense of four-roll mills may be looked 
on as unremunerative capital. As Mr.Simon maintained 
—and on this point he almost stood alone—the upper and 
bottom rolls being the fast running, or working, in theory 
they should, and in practice they have worn out sooner 
than the slow-going or middle roll; and it is an indis- 
putable fact, strange as it may seem, that the middle roll 
lasts about two sets of top and bottom rolls. 

Our flow sheet shows the sequence of operations in the 
first Carter plant, and it may be also said to explain the 
modus operandi of the most recent, as the Carter firm 
advertise that their gradual reduction method has only 
been altered in a few trifling details since the erection of 
the one we illustrate. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPOR 


Argentine Republic—Trade in 1886.—The United States 
consul at Buenos Ayres reports:—The general trade of the 
Argentine Republic during 1886 has not been profitable or 
satisfactory. The violent fluctuations of gold have rendered it 
impossible for importing houses to be sure what they are doing 
with regard to their time sales. Transactions promising a fair 
return ended in loss. The tendency to over trading continued 
to an extent which must still further demoralise the financial 
status of the country. A foreign trade which year after year 
continues to show an increasing balance of trade against the 
country, a very large proportion of the imports not being for 
reproductive industries, must tell upon its financial condition, 
and bring on commercial depression, if not convulsion. Great 
Britain has regained the first place in the total trade of the 
Argentine Republic, especially in imports—near 40 per cent. 
The vitality of British trade is seen by the imports having 
quadrupled since 1876 and trebled since 1886. The significance 
of this will be understood when it is considered that the entire 
trade of the Argentine Republic has only doubled within the 
last ten years, and has had no such development with any other 
country. Nearly all the business done by Great Britain in the 
River Plate is carried on through English agents or houses of 
manufacturers having their establishments here, and who, with 
the facilities afforded by their banks and steamship lines, must 
continue to have a monopoly of the import trade. Of British 
imports, coal, coke, iron manufactures, machinery, and railway 
materials constitute fully two-fifths. The immigration from 
Europe, especially from Italy, in great part agriculturists, 
goes on increasing every year. The Government make a great 
mistake with regard to their public land, by not dividing it 
into small parcels for the benefit and within the reach of those of 
small means. Instead of this the national lands are put up to 
auction at a given base vf so much per league, and thus are out 
of the reach of immigrants. A large portion of the public 
domain has, through this system, passed into the hands of 
speculators, prices ranging from 24d. per acre in Paraguay to 
an average of 18s. in Buenos Ayres, where there is also an 
extreme range of prices according to distance from the city. 
The work of railway construction has been prosecuted with 
more than usual activity. The Central Northern road has been 
completed 168 miles beyond Tucuman, and most of the work 
made ready for laying the rails as far as Salta. Sixty-two miles of 
road have been completed, between Metanand Rosariode Frontera. 
The works of the Chilcas and Rio Pasagé are in progress, and the 
whole line will be pushed during the present year, also the 
branch from Dean Fures to Chilceto, a distance of 258 miles. 
All the necessary works of the branches of the Northern Central 
to Santiago del Estere and Chumbicha have been opened for 
public service. The road from Buenos Ayres to Rosario has been 
running regularly, reducing the time between the two places by 
seven hours; and is now being extended—and will soon be com- 
pleted—to Sunehales, a distance of twenty-eight miles. <A 
line, projected in the interest of the Buenos Ayres and 
Pacific Railway is being constructed from here to Mercedes, 
in San Luis, there to join the preceding line, which is 
being pushed on to Orellanos, a distance of 220 miles, and 
will in a few months be completed. From Mendoza north- 
wards the last link in the Andrea line is being con- 
structed. Various other lines have been projected, and for 
some of them concessions have been obtained. Among these is 
a line to Bahia Blanca, directly across the Andes by a new pass 
to Chili; and another from Buenos Ayres to Chili across the 
Andes by a southern pass. Of the Argentine railways, 514 per 
cent. belong to private companies, 30 per cent. to the nation, 
and 18} per cent. to the provincial Governments. The British 
Consul at Buenos Ayres reports :—“ The battle of the gauges is 
being fought here. The railways of 5ft. 6in. gauge form the 
greater part, and are 3196 miles long. The narrow gauge rail- 
ways of 3ft. 34in., forming a general network of narrow gauge 
lines throughout the Republic, will, when complete, be the next 
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iu importance ; their length will be 2870 miles. The railways 
in the province of Entré Rios are of 4ft. 34in. gauge and 895 
miles long, but, being cut off by the river Parana, cannot be 
connected with the other provinces.” First-class coal has been 
discovered at two different places, one about 120 and the other 
about 150 miles south of San Rafael, in the province of Men- 
doza. It is announced that on the estate of St. Igarzabal, near 
Paganso, in the province of Rioja, and only nineteen miles from 
the Colorados station on the Chilceto and Dean Fures Railway, 
coal is both abundant and rich. The Government is engaged in 
building ports at several important points. The Argentine Con- 

has made provision for the erection of extensive docks 
and port works in front of the city of Buenos Ayres, and appro- 
priated £2,060,000 for the purpose. The necessary surveys 
have been completed, and approved by the Government, and a 
contract for the work entered into with Senor E. Madero. The 
importance of this port to the commerce of Buenos Ayres 
cannot be over-estimated.! The deepening of the Riachuelo 
Canal to the south of the city has been persistently carried on 
during the last year, and that port will continue to be a com- 
plementary harbour to the city of Buenos Ayres. With that 
view the Government has contracted with both the Southern 
and Western Railways for the erection of extensive moles and 
warehouses on the Riachuelo, to be under Government control. 
There has been constructed a very extensive mole at Bahia 
Blanea by the Southern Railway, also one at Alalaya, and others 
are being constructed at Conception del Uruguay, Corrientes, 
Gualeguachu, Rozario, Santa Fé, and Zorate, at the cost to the 
Government of over £125,000. The construction of these ports 
will greatly assist the river commerce of the Republic, which is 
every year assuming larger proportions. 

Russia—Fiscal policy.—The mercantile body attending the fair 
of Nijni Novgorod presented to the Minister of Finance on his 
recent visit a memorial pvinting out the requirements of in- 
dustry and trade, urgently demanding immediate attention and 
satisfaction. The first part is devoted to the question of the 
parasitical foreign industry established within the western 
borders, which atfects the development of national industrial 
efforts very unfavourably, and is encouraged by the incongruity 
of the railway tariffs. The second most important question 
occupying the attention of the Russian industrial world is that 
of markets for disposal of their produce, such as those of Cen- 
tral Asia, the distant East, Persia, &c. The Russian mercantile 
body ask for the adoption of all possible measures for the pro- 
tection of Russian trade in these markets against foreign com- 
petition. In view of the impending revision of the Russian 
customs tariff, a request is made that the tariff should be 
revised with the active co-operation of persons interested in it 
and intimately acquainted with the question of Russian produc- 
tion ; and that these persons should not be accidentally selected, 
but true exponents of the opinions of Russian producers. 
Attention is drawn to the inequality of the incidence of taxa- 
tion on various commercial and industrial establishments. The 
question of factory inspection is dwelt on, and the imperfec- 
tions of the new law and the shortcomings of those enforcing it 
pointed out. To all these demands the Minister, speaking as 
Minister of Finance and as the bearer of a message from the 
Emperor, has given the clearest and most favourable replies, 
excluding the possibility of any doubts. With regard to the 
complaints of the semi-foreign and parasitical industry esta- 
blished in the western provinces, the Minister said that “the 
Government have decided upon the adoption of measures for 
placing upon an equality the competition between the Loda 
and the central manufacturing districts of the empire, and will 
not confine themselves to what has been done in this direction. 
He also observed that the decision of the council of the Empire 
in July last, subjecting the railway tariffs to Government con- 
trol, will enable the Crown gradually to introduce a tariff system 
fully meeting the requirements of the country. As regards the 
participation of manufacturers in the general revision of the 
Customs tariff; he was convinced that by this means alone a 
satisfactory Customs tariff could be elaborated. The Moscow 
Gazette says that the memorial omitted all mention of the 
revision of the trade conventions and treaties of commerce 
between Russia and foreign countries. The greater part of 
these have lost all practical import, having been concluded under 
economic conditions different to those now existing in Russia ; 
they are, on the one hand, an impediment to the development of 
our foreign trade, and on the other, a prolific source of abuses. 
Those concluded during the predominance of free trade doctrines 
are unprofitable to the country, undermine its commercial 
marine, and so impede the development of the export trade. 
Thus our treaty with Great Britain in 1858, while placing on 
the same footing in Russian harbours the shipping of both 
countries, empowers the British Government to refuse Russian 
vessels the same privilege. 

Russia—Trade in 1887.—During the first six months of 1887 
Russian exports increased £6,097,000, or 395 per cent., over 
the corresponding period of 1886, while imports decreased 
£1,899,454, or 14} percent. These figures show a revival in 
the Russian export trade, which, with the import trade, had 
steadily declined since 1884. The railway returns for the first 
five months of the year show considerable animation among the 
native industries. The total receipts of all Russian railways 
show an increase over a similar period in 1886 of £1,024,554, or 
14 }er cent., not attributable to accidental or temporary causes, 
such as the opening of new lines, the quantity opened during 
the last twelve months being 146 miles. The increased returns 
are due to a steady increase of traffic, there having been carried 
2,603,174 tons more of merchandise and 592,000 more passengers 
— increases of 18 and 5 percent. The lines principally affected 
by this increase are those running to the Baltic and Black Sea 
ports. The increase on the Dunabourg-Riga, Dunabourg- 
Vitebsk, and Orel-Vitebsk was from 31 to 50 per cent.; and in 
the Lozow-Sevastopol line 64 per cent., mainly due to the 
increased export of flax, hemp, and maize. Kussian trade with 
Persia has made considerable strides in the last ten years, 
having risen from a value of £636,364 in 1875 to over 
£1,181,820 in 1885. This increase would have been far larger 
if the means of communication had been easier and less expen- 
sive, in which case Russian goods might have competed with 
those of Great Britain, who could place her merchandise in the 
Persian market at smaller cost. In spite of this drawback, 
the export of Russian goods to Persia has increased during the 
last ten years nearly 100 per cent., because English goods though 
cheap are mostly inferior to Russian in «quality, and this has 
caused the latter to steadily gain favour. Up to the present 
there are but two ways of transporting Russian goods to Persia, 
either by Batoum and the Trans-Caucasian Railway to Baku, or 
down the Volga to Astrakhan, and then by sea to Baku, from 
whence the goods are conveyed over the frontier. The Volga is 
available only in the summer, and then is but an uncertain 
mode of transit, owing to the constant silting of sand and 
changes in the river channel, which render i:opossible any large 
amount of traffic. The route by Batoum is preferable, though 
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the distance of Batoum from the interior and the expenses of 
trans-shipment there are disadvantageous. Very large reductions 
in the cost of transport must be made before the route to 
Persia can be largely utilised. An alternative route has been 
suggested by constructing a railway along the shores of the 
Caspian Sea, connecting the various manufacturing centres in 
the interior of Russia with the ports on the Caspian, a line from 
Tsaritzin or its neighbourhood to Baku. Should the Persian 
Government ever carry out the projected railway from the 
Caspian to the Persian Gulf, it would, in connection with the 
preceding proposed railway, give Russia direct access in a 
southerly direction to the Indian Ocean ; and, in connection with 
the Trans-Caspian Railway, to the heart of Central Asia. The 
importance of such a direct and relatively cheap mode of 
transit cannot be exaggerated. The advocates of this scheme 
consider that the certain opposition to it of tne Trans-Caspian 
Railway might be averted by opening that line to foreign mer- 
chandise, by means of which it could recoup itself for any loss 
sustained by the establishment of a cheaper and more direct 
line between the centres of Russian industry and the Persian 
market. 

Sweden—Lrdea Ofolen Railway.—In the former report on the 
above? the length of rails laid from the port of Lulea was given 
at thirty-five miles. During the past summer several thousand 
men have been employed and the works pushed on at a great 
speed, and the rails have been laid for a further distance of 
sixty-two miles. If the weather prove favourable it is expected 
that Gellivaara, twenty-seven miles distant, will be reached 
before the end of November. On leaving Lulea the line passes 
through the fertile valley of the Lulea river to the village of 
Boden, a distance of 21} miles. The boundaries of Lapland 
are crossed at 694 miles, and the Arctic circle at about 77} 
miles. Operations along the line are greatly facilitated by the 
abundance of gravel and sand for ballast, and timber, close at 
hand. The iron bridges at Gellivaara and Nattavaara, and 
those for smaller water-courses, are of English manufacture. 
The engines intended for the heavy mineral traftic, built in Man- 
chester, are of unusually large dimensions, and capable of hauling 
2000 tons on the level. Two of them are at work for ballasting 
purposes ; large numbers of ore wagons made in Birmingham to 
carry 24 tons each will be delivered before the close of the 
shipping season. The quay of the Swedish and Norwegian Rail- 
way Company is on the eastern side of the spacious harbour of 
Lulea, and is constructed both on the frame and spink systems 
so much adopted in the north of Sweden. A 25-ton crane for 
landing heavy machinery is being erected. There is a drawback 
tothe harbour, in the narrow and tortuous entrance between 
the island of Tjufsundet and the mainland, but this 
will soon be remedied, arrangements having been signed between 
the municipality of Lulea and the Swedish and Norwegian Rail- 
way Company, whereby the latter undertakes to cut a conve- 
nient channel for vessels through the entrance. According to 
the charts and measurements of the Swedish Geological Survey 
Commission, the area of the iron ore lodes is about 161 acres, of 
which 40 are free from impurity. These are situate in 
the veins running from the summits called Valkommen to that 
of Kungsryggav, and on the heights of Koskullskulle and 
Kapten’s Hojden The latter lodes are about fifteen acres in 
extent, and will be the first mines opened up by the railway. 
Most of the Gellivaara ores lie near the surface, and will only 
require quarrying. In parts of Kunsryggan and Valkommen there 
are massive boulders of metallic ore rising many feet above the 
earth. The Gellivaara ores have been analysed by Messrs. John- 
son, Matthey, and Co., and at M. Fried. Krupp’s works. The 
percentage of metallic ore in the former analysis was 70, in the 
latter 69°9. Several tons of the metal were sent to England, 
and smelted by the Chatterley Iron Company, Tunstall, Stafford- 
shire, who report :—“The yield of metallic iron from the ore 
averages 70°55 per cent, Messrs. Pease’s Bowden Close Durham 
coke was used in the smelting, one ton of which is required to 
produce one ton of pig iron. About 8°65 per cent. of limestone 
was used as a flux, and the ore melted most freely. The pig 
iron produced by the smelting is of a most extravrdinary 
quality, very close grained, tough, and appears to be 
very suitable for producing the finest quality of forge iron, 
apparently equal to Swedish bar iron, and for steel making by 
the Bessemer process. A quantity of the pigs were made into 
lin. round bars by Messrs. R. Heath and Sons, Ravensdale 
Works. The bars were of first-class quality, not to say un- 
equalled. The fuel used was 35 ewt. of coal to one ton of pig 
iron. The weight of pig iron put into the puddling furnace 
was 6 tons, the quantity of lin. round bars turned out was 
4 tons 11 ewt., giving a loss of 1ton 9cwt., or 24°166 per cent. 
The yield of the pig was very good class, hard, and would not 
take up the fettling, &. The yield would have been better had 
the pig been greyer, which can be done to any extent in the 
biast furnace. The quality of the finished iron is very satis- 
factory, being equal, if not superior, to treble-heat iron made in 
this district.” With regard to the climate of Gellivaara, at 
times during the colder days of the year the mercury falls to 
30 deg. and even 40 deg. below freezing point, but not for long, 
the temperature in winter usually varying from 5 deg. to 14 deg. 
Fah. Except the highway from Gallivaara to the coast there 
are no roads in Lapland, and the swampy nature of the soil 
throughout the country renders traffic on wheels impossible. 








AN IRISH COUNTY SURVEYORSHIP EXAMINA- 
TION. 


Tue following are copies of examination papers recently set 
at an examination for two county surveyors, Ireland. Besides 
this practical portion there was an examination in theoretical 
subjects, mathematics, mechanical philosophy, experimental 
physics and geology ; there were twelve candidates, the success- 
ful competitors were Mr. E. A. Hacket, M.E., and Mr. Singleton 
Goodwin, Assoc. M. Inst. C.E. 


PROPERTIES OF MATERIALS—MATERIALS. 


1. What timber would you use for the following purposes :— 
Piles in sand, piles in fresh water, piles for salt water, seats in a 
church, church roof, floors; where are these grown and what are 
their market forms ! 

2. To what timber does the following description apply, where 
is grown and what are its uses: no visible medullary rasp, sap- 
wood yellowish or brownish white, with pores inclined to red, 
grain twisted and porous? 

3. What gives dolomite its durable qualities—where are to be 
found its representatives in England ? 

4. What is the least weight which placed on a pillar 6in. 
diameter and length 3ft. would crush it when made of the 
following kinds of stone: greenstone, limestone, sandstone ? 
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5. Write a specification for rails ; traffic quick passenger and 
heavy goods, 
6. What is the effect of temperature on cast iron? 


PROPERTIES OF MATERIALS—STRAINS. 


1, Find the strain on the members of the accompanying roof 
truss when loaded as shown 
in sketch. What effect would 


. a 2TONS 
it have on strains for a load 
of 2 tons to be suspended at 270NS 2TINS 
: : 
2. Show that in an ordinary /70” Shad 


flanged girder with continu- 

ous web, show that the flanges c 
of the girder are helped by 

the web as if § of the web were placed in the flanges. 

3. Give Gordon’s rule for the strength of pillars. What is 
the safe load on a wrought iron pillar circular in section, 6in. 
diameter and 15ft. long ¢ 

4, Find by construction the bending moment of a girder with 
detached loading unequally distributed. Find by construction 
the centre of gravity of the loads, 

5. Explain what is meant by the coefficient of transverse 
rupture. 

6. Calculate the thickness of a wall to support an 8ft. bank o 
earthwork with specified slopes, &c. 

7. Explain what is meant by the coefficient of elasticity. 
Suppose 10 tons suspended from a bar of wrought iron, by how 
much shall it be extended? Bar is 6in. square and coefficient of 
elasticity for wrought iron given. 





RAILWAY ENGINEERING. 

1. Describe Annet’s point lock as used at outlying railway 
stations. 

2. Give a drawing for an Irish public road over bridge, with 
masonry abutments and cast iron girders. 

3. Give a design for a wrought iron railway bridge, 30ft. span, 
heaviest engine has 16 tons on one pair wheels and girders to 
be placed under rails. 

4. Describe a “bogie” and the difficulties it is meant to 
surmount. 

5. What is the “ creep’ 
vented ! 

6. Describe the means adopted for supplying water to locomo- 
tives rapidly, 

7. Give prices suitable for South of Ireland for 3ft., 5ft., and 
10ft. culverts per lineal yard, earthwork and rubble masonry per 
cubic yard, 

8. Write a specification for the construction of a railway 
through a bog. 


of rails, and describe how it is pre- 


CANALS. 


1. Define irrigation, inundation, ship canal, inland navigation; 
in what country is each used respectively ! 

2. Describe how you would arrange « canal which is to cross a 
valley ; give one instance of such a canal. 

3. Describe how you would arrange a canal which is to cross a 
watershed, and give one instance of such a canal. 

4. Give a dimensional sketch of a dock gate for tail bay, rive 
of water 8ft., width lock 12ft. 

5. Describe one kind of river with movable sluice, and give an 
instance of its use. 

6. What is the cause of the deterioration of the Suez Canal, 
and what means have been proposed for its improvement ¢ 

7. Describe one means, other than a lock, of getting up a 
height. 

8. What is the meaning of canalising a river; give one 
instance. 

HYDRAULIC ENGINEERING WATERWORKS. 


1. What is the mean annual rainfall in Ireland ? 

2. What are the points of consideration regarding the avail- 
able supply of water from a drainage area ! 

3. How is lead affected by hard and soft waters respectively ; 
and what considerations arise from these effects ! 

4, Where, geologically speaking, do the best waters come 
from? 

5. Give a design and estimate for a filter bed for 10,000 
inhabitants. 

6. Calculate the number of gallons per hour which would be 
delivered by a newly-cut channel, 20ft. wide at bottom, 3ft. 
deep, slopes 2 to 1, and fall 6in. in the mile. 

7. How is the formula for the discharge of pipes obtained ? 


SEWERAGE AND IRRIGATION. 


1. Give a specification and estimate for a sewer of 12in. 
stoneware pipe in a cutting of gravel 9ft. deep. 

2. Draw the best form of sewer, 2ft. in diameter, to discharge 
a fluctuating flow of sewage. 

3. Sketch arrangement of soil pipe from a house; show main 
sewer, w.c., kitchen sink, and veritilating connections, 

4, What rates of flow are necessary in 6iu., 9in., 12in., 18in. 
pipes respectively, and what inclinations give these? 

5. What is the relation ordinarily assumed to exist between 
the area irrigated and discharge of canal? 

6. What is the minimum velocity which prevents silting in a 
canal—irrigation—on a sandy bottom ; and what velocity would 
you give on a sandy bottom and on a stony bottom respectively! 


Marine EnGIneertnc.—Part I. 


1, Describe the works which have been carried out for the 
improvement of Dublin Harbour, and state the results. 

2. Describe the harbours at the Seine, Ostend, and Dunkirk. 

3. Describe the improvement works which have been carried 
out at the Clyde, and what the effect of them has been. 

4. Describe the process usually adopted for creosoting large 
balks of timber. 

5. Describe succinctly the manufacture of Portland cement.” 

6. Compare the effects of longitudinal groynes and transverse 
dykes on a river estuary. 
7. Give a cross-section of a reclamation bank, rise of tide 
4ft., centre line of bank at low water, foreshore slopes 1 in 40, 
moderate exposure. Give an estimate of cost, materials sup- 
posed to he 4 mile average distance, and length of bank 4 mile. 


Part TI. 

1, Deseribe, with regard to cost aud convenience for trafic, 
wet dock, basin, quay wall. If called on to report ou a place 
where suitable sites for each existed, state fully which you would 
select and give reasons. 

2. Write a specification for concrete, describe the process for 
preparing each constituent. 

3. Is there any reliable formula for the thickness of retaining 
walls. Calculate the thickness of a retaining wall 18ft. high, 
and specify slope and weights of materials used. 

4. Give a description of Wicklow Harbour, and give the 
method of putting in concrete used there. 

5. Give a design for a quay wall, To be founded 16ft. below 
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present bottom of harbour, which depth is to be got by dredging. 
High water, 18ft. above bottom of harbour ; rise of spring tide, 
2ft. Estimate its cost for a length of 1000ft., and describe the 
means you would adopt for getting in the foundations, 


County Work—Roaps, 


1. State what information, plans, &c., are necessary when 
going to make a road between two towns across a bog. The 
upland is gently undulating, and there is a river to cross. 

2, Give a cross section of road where in upland. 

3. Give a cross section of road where in bog. 

4, Give an estimate per perch for question No, 2. 

5, Give an estimate per perch for question No. 3. 

6. Makea drawing of a bridge over the river ; there is a good 

vel foundation at the bed of the river. The ordinary water 
is ft. above the bottom; flood water 7ft. above bottom, and the 
adjacent bog 9ft. above the bottom. 

7, Give a specification to maintain a road (1) through a bog, 
(2) through upland. 

RIVERS, 

1. A river is improved by longitudinal embankments alone. 
State what shall ordinarily be the effect on river bed after some 
years. 

“ 9, Describe one method of making a longitudinal bank, and 
give one instance. 

3. What is usually the course of a river in flat ground, the 
soil being soft and loamy ? Where shall be the deepest channel? 

4. Describe one method of protecting a soft river bank. 

5. Is a tide an improvement or otherwise to the navigation of 
a river estuary ? Give an instance and describe fully the method 
of improving estuary. 

6. Describe one method commonly used for draining low- 
lying land. 

7. Describe how you would drain a few acres of land alongside 
a stream, and with a gentle slope. 

8. Give one method of computing the discharge of drainage 
pipes. Does the material of the pipe affect the flow? 


County Work.—ARCHITECTURE. 


1, Mention the different kinds of masonry used in building 
construction, and illustrate them by sketches. What means 
have been taken for the prevention of damp in walls ? 

2. What is the seasoning of timber? What is its use? Write 
a specification for a carpenter. Fora joiner. The work to be 
done in an ordinary villa, 

3. Give a working drawing of a fireplace in the top storey of 
a house, in an outer brick wall. Show flooring joists, ceiling 
joists, &c., and junction of chimney with roof, and give names 
and dimensions of each part. 

4. Give an estimate in detail of the cost per cubic yard of 
concrete, masonry, and excavation for an 18in, rubble wall in a 
trench 3ft. deep on concrete 3ft. by 2ft. 

5, Give particulars of the leading characteristics of architec- 
ture, from the Norman invasion to the middle of the sixteenth 
century. 

6. A 14 brick wall, 40ft. high and 12ft. long, shows signs of 
coming forward ; a timber shore is put against it 30ft. long, the 
bottom end of shore is 3ft. from face of wall. Show what is the 
maximum horizontal pressure liable to come against strut, and 
total maximum thrust and size of strut. 

7. Give a working drawing of a doorway for a country 
mansion. The door is 4ft. by 8ft., the upper panels are glazed, 
lower panel moulded on outside, and bead butt on inside. Show 
trimmings, &c. 








LONDON AND SOUTH-WESTERN RAILWAY 
LOCOMOTIVE. 


(Continued from page 385.) 


Rist the inside of the dome is to be placed a cast iron 
regulator in two parts, with flanged joints, to have two valves, one 
of brass and the other of cast iron, and to be worked from the 
back of the fire-box. The steam pipe leading from the regulator 
to the smoke-box is to be of copper, No. 7 B.W.G., 44in. inside 
diameter, and is to have a brass flange brazed on where it fits into 
the tube plate ; the other end of the pipe to have a brass collar 
ae on, and is to be secured to the stand regulator pipe as 
shown, 

Water space.—The water space between the fire-box and shell is 
to be 2hin. wide at the foundation ring, and is to be enlarged 
upwards to the dimensions shown on drawing. 

Foundation ring.—The foundation ring is to be Yorkshire iron, 
2hin. wide by “i deep, and rivetted to the inside and outside 
fire-boxes with gin rivets, snap-headed 2in. pitch, the side being of 
the section shown on drawing. 

_Ashpan.—The ashpan is to be placed below the fire-box casing, 
with movable doors and perforated dampers at the back and front, 
so arranged as to be worked from the back of the fire-box. The 
handles for working the doors are to be placed at a convenient 
height on the foot-plate. The sides are to be of jin. plates, and 
the bottom of gin. plates, of good Staffordshire iron ; angle irons, 
2hin. by 2hin. by gin. thick, are to be rivetted to the sides and 
bottom with gin. rivets, The ashpan is to be of the form shown 
on drawing, and is to be secured to the lugs forged on the founda- 
tion ring as shown, 

Fire-bars and carriers.—The fire-bars are to be of cast iron, of 
the form and dimensions shown, and the carriers of wrought iron, 
secured to the foundation ring in the manner shown on drawing. 

Smoke-box.—The smoke-box is to be of the form and dimensions 
shown on drawing. The sides and crown are to be fyin. thick, 
rivetted to the flange of the smoke-box tube plate. e front 
ag is to be in one, and gin. thick. An angle iron 2hin. by 2hin. 

y in. thick is to be rivetted to the front and side plates. ‘A hole 
for the door is to be cut in the front plate 3ft. 10in. diameter. The 
door is to be of best Staffordshire iron - thick, protected on the 
inside with a shield, placed 1}in. from door, and is to bed on to a 
wrought iron ring which is to be rivetted to the outside of the front 
plate. Great care must be taken that the door and the wrought 
iron ring are properly faced, so that when the door is closed a per- 
fectly air-tight joint is made. ‘The cross bar is to be made to lift 
out of malleable cast iron sockets, which are to be rivetted to the 
inside of the sides of the smoke-box. Two handles and a gripping 
screw are to be provided, also a handle for opening the door. All 
the plates are to be clean and smooth and well ground over, All 
rivets are to be gin. diameter, 2hin. pitch, and are to be counter- 
sunk and filed off flush. The outside handles are to be finished 
bright. All lamp iron brackets are to be fixed as shown. 
last pipe—To be fitted with Adams’ patent vortex pipe.—An 
pens for drawing off the ashes from the smoke-box is to be 
provided. 

Chimney.—The barrel of the chimney is to be of good smooth 
best best Staffordshire iron jin. thick, to have a butt joint, and is 
to be rivetted together with countersunk rivets down the back, 
having a hoop of half-round iron at the top; the bottom is to be of 
best Yorkshire iron gin, thick, perfectly free from hammer marks, 
and accurately fitted to the smoke-box. The height of the top of 
the chimney from rails is to be 13ft. 2¥in. 

Frames. —The frames are to be of the form and dimensions shown 
on drawing, éach frame being ralled in one piece—or if welded , the 


axle. The frame plates are to be planed over the entire surface, both 
inside and outside, and finished ]}in. thick. The plates are to be of 
good tough fibrous Yorkshire iron of frame-plate quality of approved 
make, and to bear the brand of the maker in a legible manner. 
All the plates are to be perfectly level and straight throughout, 
and marked from one template. All holes are to be drilled and 
rimered out to the exact sizes given, and each bolt and rivet 
must be turned to gauge, and fitted into its place a good driving 
fit. When the frames and cylinders, &c., are bolted together, and 
before the boiler, wheels, and axles are Pe in their places, the 
accuracy of all work must be tested by diagonal, transverse, and 
longitudinal measurement. The frames are to be placed at a dis- 
tance of 3ft. 11din. apart, and are to be stayed at the leading end, 
in front of the driving wheels, and in front of the fire-box by 
flanged plates as shown, also at trailing end with a cast steel 
transverse stay, and a cast iron foot-plate. The flanged stay 
plates are to be planed to the exact length required, and are to be 
double rivetted to the frames, the rivets being placed zig-zag. At | 
the leading end a wrought iron plate 1gin. thick is to be rivetted 
to the bottom of the cross flanged plates with rivets fin. diameter, 
placed zig-zag; this plate must be perfectly square with the 
frames, and be planed on the top surface where it takes the cast 
iron bogie pin, and algo on the bottom surface where it beds on to 
the cast iron cross slide of the bogie. The cast iron bogie pin 
is to be accurately turned, and is to be firmly secured to the 
bottom plate with six bolts ljin. diameter countersunk heads, 
turned, and fitted into their places a good driving fit. The 
driving wheels are to be placed lft. 5in. in front of the fire- 
box. e driving and trailing axle-box guides with their wedges 
are to be of Vickers, Sons, and Co.’s cast steel, the top and sides 
are to be in one piece, to be free from honeycomb and all other 
defects, the flanges are to be planed all over and fitted tc template. 
They are to be fastened to the frame with bolts lin, diameter, 
turned and driven tight in the holes. The horn stays are each to 
consist of two bolts, 1gin. diameter, with a cast iron distance piece 
accurately fitted between the horns. The frames must be finished 
with a good smooth surface, and the horn plates must be free from 
cross-winding and square with the engine in all directions, 
Bogie.—The bogie is to be made of the form and to the dimen- 
sions shown on drawing. The wheels are to be placed 7ft. apart, 
centre to centre. The frame plates are to be planed inside and 
outside, and are to be of the same quality as those specified for the 
main frames, lfin. thick, and placed 2ft. 7jin. apart. The axle- 
box guides to be of Vickers, Sons, and Co.’s cast steel, bolted to 
the frames with jin. turned bolts, and driven tight into the holes. 
The frames are to be firmly secured to the wrought iron box girder 
with fin. rivets. Great care must be taken that the frames when 
put together are perfectly parallel and at right angles with the box 
girder. Flanged plates {in. thick to receive the cross slide are to 
be secured to the top of the girder with jin. rivets. These plates 
when planed and fixed in their places must be perfectly parallel 
to pont other, and at right angles with the side frames. e cast 
iron cross slide is to be planed on its bedding surface and bored out 
to receive the bogie pin. Each side controlling spring is to be 
laminated, and is to consist of sixteen plates, 24in. wide and in. 
thick. They are to be made from the best spring steel manufac- 
tured by Thomas Turton and Sons, Cammell and Co., John Brown 
and Co., Brown, Bayley, and Dixon, or John Spencer and Sons. 
Each spring must be thoroughly tested before being put into its 
place by being weighted with two tons, and on the removal of 
this weight it must resume its original form. The top plate of 
each spring must bear the brand of the maker of the steel and the 
date. The plates are to be properly fitted and tempered, and are 
to be prevented from shifting side or endways by nibs stamped 
upon them. The buckles are to be sound forgings, and are to fit 
the springs accurately, and are to be well secured to them. Through 
the centre of the casting forming the bogie pin, a wrought iron pin 
3in. in diameter is to pass, fitted at the bottom end with a counter- 
sunk head and washer, and at the top with a nut and cottar; the 
hole in the bottom plate of the box girder is to be elongated to 
allow for the lateral motion of the cross slide, Each spring cradle 
is to be made of two Yorkshire iron plates 6in. deep, 1jin. thick, 
with cast iron distance pieces rivetted between them at each end; 
these cast iron pieces are to be provided with means of lubrication, 
and are to be mee to rest on the saddles formed on the top of 
the axle-boxes. e springs are to be coupled to the beams by 
hooks as shown; the pins through the hooks are to be of steel, and 
the eyes of the hooks are to be case-hardened. The brackets hold- 
ing the springs are to be of Yorkshire iron, and are to be bolted to 
the frames with lin. turned bolts driven in a tight fit. The 
whole of the work is to be of the best description, and the bogie 
when finished must be perfectly square and free from cross 
windings. 

Footsteps and handrails,—Footsteps and handrails are to be fixed 
on each side of the engine as shown. The handrails are to be of 
l4in. outside diameter on both sides of the engine and in front of 
the smoke-box. The footsteps are to be roughed; the handrails 
are to be finished bright. 

Platform and splashers.—The platforms are to be of plate iron 

in. thick, and are to be secured to the frame as shown on drawing. 

he splashers are to be of plate iron to the dimensions shown on 
drawing ; the rivets are to be countersunk flush outside ; the angle 
irons are to be l}in. by l}in. by fin. thick. 

Sand boxes.—Each engine is to be provided with two dry sand 
boxes, one cast iron box in front of each driving wheel ; they are 
to be so arranged that the valves can be worked together by suitable 
gearing from the foot plate ; the valves are to be circular. Sand 
pipes are also to be fixed as shown, the sand to be led within 2in. 
of the rails by wrought iron pipes Ijin. inside diameter. The 

neral arrangement of sand boxes and gear is shown on the 

rawing. 

Buffer plates.—The buffer plates are to be of wrought iron, same 

uality as specified for frames, 8ft. long, lft. 7gin. deep, and lin. 
thick, and are to be rivetted to the stays on inside and outside of 
frames as shown on drawing. 

Buffers.—The buffers at the front of the engine are to be of the 
London and South-Western Railway pattern, of wrought iron, and 
to the dimensions shown on drawing. The buffer springs are to 
consist of two No, 3 india-rubber cylinders, which are to be obtained 
from Messrs. G. Spencer and Co., 77, Cannon-street, London, E.C. 
The buffers are to be placed at a distance of 5ft. 9in. apart, centre 
to centre, and at a height of 3ft. 5in. from the rail level. 

Draghooks, screw couplings, and side chains.—The drag hook at 
the front of the engine is to be furnished with an india-rubber 
cylinder No. 6, which is to be obtained from Messrs. G. Spencer 
and Co., 77, Cannon-street, Londou, E.C, The hooks, screw 
couplings, and side chains are to be made of best iron chain cable 
quality, and to drawing. 

Wheels. —The wheels are to be of wrought iron, and of the best 
description and workmanship. The driving and trailing wheels are to 
be 6ft. 7in. diameter, the bogie wheels 3ft. 4in. diameter over the 
tread of the tires, Great care must be taken that the bosses and 
the junction of the ring and arms are all perfectly sound; the top 
or outer part of the spoke must be feugait anil with the rims and 
not welded; the ends of the spokes must be welded together at 
the boss before the washers are welded on. The driving and trail- 
ing wheels must be bored and turned, and have keyways cut strictly 
to template, so that they shall be exactly alike; and each wheel 
must be put on the axle by hydraulic pressure of not less than 
100 tons. The rims must be correctly turned to gauge to receive 
the tires, and the whole wheel trimmed up, so that the surfaces 
and lines are all fair and true. The skeleton is to be turned to a 
diameter of 6ft. lin., the rims are to be 4fin. broad, 1fin. thick at 
centre; to have twenty-two spokes 1}in. thick at the boss and 4in, 
wide, and at the rim ljin. thick and 3}in. wide. The bosses are to 
be bored out parallel to a diameter of 84in., and are to be lft. 5in. 
diameter. The cranks for the coupling rods are to be forged solid 
with the bosses 12in. centres, re bored out to fit the coupling 
rod-pins, and are to be éénnectdd with the rim by three arms 





joint is to be not less than 2ft. 6in, behind the centre of the driving 


forged in one piece, The crank pin holes ate to be quartéréd, 


The bogie wheels, for which the method of manufacture is to be 
the same as before specified, must be turned and bored strictly to 
template, so that they shall be exactly alike, and each wheel must 
be put on the axle without keys by hydraulic pressure of not less 
than 50 tons. The rims are to be 4gin. wide, ljin. thick at the 
centre, to have ten spokes l4in. thick at the boss, and 34in. wide, 
at the rim l}in. thick, 3in. wide. The bosses are to be bored out 
parallel to a diameter of 7in., and are to be 13%in. diameter. The 
whole of the whee! are to be in all respectsasshown. The balance 
weights in the driving and trailing wheels are to be forged solid 
with the spokes. 

Tires.-—All the tires are to be 3in. thick and of best crucible 
cast steel, manufactured by Vickers, Sons, and Co., Krupp, or 
Cammell and Co., and are to be stomped with the name of the 
maker. The tires are to be secured to the wheels in the manner 
shown with a square lipand tap bolts ljin. diameter and 11 threads 
per inch. Each tire is to be bored out to template before being 
shrunk on the wheels, and is to be accurately turned, so that the 
diameters and thickness of the tires of each class shall be exactly 
similar. Each tire is to be guaranteed to stand without fracture 
the test of being pressed cold into an oval shape by hydraulic 
power to the extent of 2in. compression for each foot of external 
diameter. 

Azles.—All the axles are to be of the best crucible cast steel, 
manufactured by Vickers, Sons, and Co., Krupp, or Cammell and 
Co., and are to be stamped with the name of the maker. All the 
axles are to be the dimensions shown on drawing. The bearings 
of the driving and trailing axles are to be Yin. long, 7}in. diameter. 
The bearings of the bogie axles are to be 10in. long and 5}in. 
diameter : all the turned parts of each class of axle are to be made 
to gauges and duplicates of each other. 

Axle boxes.—All the axle boxes are to be of best gun-metal, and 
to have bearing surfaces of white metal, the mixture to be as 
specified. The keeps are to be of cast iron. All the axle boxes 
are to have lubricating pads as shown. The axle box of each class 
must be made to gauges and duplicates. There is to be only one 
groove in the crown of the axle boxes, with the lubricating holes 
leading into it. 

Springs.—The springs are to be made of the best Swedish spring 
steel, manufactured by Thomas Turton and Sons, Cammell and Co., 
Jobn Brown and Co., Brown, Bayley, and Dixon, or John Spencer 
and Sons. Each spring must be thoroughly tested before being 
put into its place by being weighted with 6 tons, and on the 
removal of this weight each spring must resume its original form. 
Each driving and trailing spring is to be 4ft. centre to centre of 
eyes when loaded, and is to consist of 11 plates }in. thick and 5in. 
wide, the bogie axle-box spring is to be 4ft. centre to centre of 
eyes, and is to consist of 13 plates }in. thick and Sin. wide. The 
top plate of each spring must bear the brand of the maker of the 
steel and the date. The plates are to be properly fitted and tem- 
pered, and are to be prevented from shifting side or end ways by 
nibs stamped upon them. The buckles are to be sound forgings, 
and are to fit the springs accurately, and are to be well-secured to 
them. The shank on the bogie spring buckle is to be forged solid 
with the plate which is to be shut up at the crown of the buckle. 
The driving and trailing springs are to have adjustable hangers 
at each end as shown. The bogie springs to have adjustment at 
the buckle. All the springs are to be so adjusted that when the 
engine is road-worthy the height from rail-level to the centre of 
the buffers shall be 3ft. 5in. 

Compensating lever and carriers.—Each lever is to be placed 
between the driving and trailing wheels, and is to be connected by 
a cross-shaft as shown ; each carrier is to be secured to the frames 
with lin. diameter studs as shown. The compensating lever is to 
be fitted at the centre with a phosphor-bronze bush, accurately 
fitted and pressed into its place by hydraulic power. 

Cylinders.—The cylinders are to be 18in. diameter when finished, 
with a stroke of 24in. They are to be made of best, close-grained, 
hard, and strong cold-blast cast iron; they must be as hard as they 
can be made, to allow of their being properly fitted and finished, 
and must be perfectly free from honey-comb or any other defect of 
material or workmanship; they must be truly bored out, the ends 
being bell-mouthed. All the joints, covers, and surfaces are to be 
planed or turned, and scraped to a true surface so that a perfect 
joint can be obtained. All studs are to be tightly screwed. The 
cylinders are to be made with loose covers at both ends, provision 
being made on the back cover for carrying the slide bars. The 
cylinders are to be set in a horizontal line, placed at a distance 
apart of 6ft. 14in. from centre to centre, with steam-chest on side 
as shown on drawing. The steam ports are to be l4in. long and 
1gZin. wide. The exhaust port is to be l4in. long and 3in. wide. 
The holes in the frames and flanges of the cylinders are to be care- 
fully rimered. When the cylinders are correctly set to their places 
they are to be firmly secured to the frames by turned bolts ljin. 
diameter, driven home a tight fit. 

Piston and piston-rods.—The pistons are to be made of good tough 
cast iron of the form and dimensions shown, and are to be fitted 
accurately to the cone of the rods, and secured thereon by gun- 
metal nuts formed with collars, and taper steel pins through the 
nut. The piston head is to be an easy fit in the cylinder ; the 
packing rings are to be two in number, of cast iron #in. wide, in. 
thick, and turned all over. The rings are to be turned larger than 
the diameter of the cylinders, then to be cut and sprung in to fit 
the bore in th. *ylinders ; they are to be prevented from turning 
round in the pistons by dowel pins fixed in the piston. When 
finished the whole must be an easy and accurate tit, so that the 
finished rod and piston can be moved readily backwards and for- 
wards in the cylinder. The piston-rods are to be 34in. diameter, 
and are to be made of the very best cast steel by the makers 
before specified ; they are to be truly fitted to the heads, and are 
to be tapered where they enter the crosshead, and to which they 
are to be secured by cottars of mild Swedish steel. 

Valve spindles.—The valve spindles and buckles are to be of best 
Yorkshire iron. The spindles are to be guided by gun-metal glands 
and bushes through the steam chest, the valve spindle is to be 
tapered where it enters the valve rod, and is to be secured by a 
cottar of mild Swedish steel. 

Slide bars.—The slide bars are to be of the very best mild cruci- 
ble cast steel, 6in. by 3in., manufactured by Vickers, Sons, and 
Co., or other approved makers ; they are to be attached with ljin. 
bolts to the back cylinder covers, which must be accurately fitted 
to receive them, and at the back ends they are to be attached 
with bolts ljin. diameter to the motion plate, a brass liner jin. 
thick is to be placed at each end between the bar and carriers. 
Each bar is to have 15 lubricating recesses placed zig-zag 2in. 
diameter on the top, with a Zin. hole in the recess leading to the 
bottom of the bar. 

Crossheads.—The sleeves are to be of cast iron of the same metal 
as the cylinders, and are to be well provided with means of lubri- 
cation. The crossheads are to be of best Yorkshire iron case- 
hardened. The gudgeon pins are to be of wrought iron case- 
hardened, and are to be prevented from turning round in the 
cross-head by means of a key fitted in the outer jaw. The sleeve 
is to be securely fixed to the cross-head with jin. diameter turnec 
bolts well fitted into the holes, Great care must be taken that the 
sleeve works freely on the bar. 


(To be continued. ) 








A FRrencu 1. gem proposes another scheme for the 
invasion of England, namely, a system of postal tubes, to be sup- 
orted upon iron pillars. The American Manufacturer tries to be 
‘unny on this topic and says :—‘‘It is designed that each tube— 
one metre in diameter—shall carry small trains of cars, the pro- 
pelling force to be compressed air. We imagine that our English 





cousins will op, this scheme unless it is agreed beforehand to 
use English air. No othér air would gd the work right, as ng 
other watet except English will temper steel propérly.” 
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Fig 1. Curve of moments of flexure 
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PUMPING ENGINES, WHAMPOA DOCKS. 


MESSRS. W, H, ALLEN AND CO., LONDON, ENGINEERS. 
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PUMPING ENGINES, WHAMPOA DOCKS. 





Ws illustrate above a fine set of centrifugal pumping ma- 
chinery, manufactured by Messrs. W. H. Allen and Co., of York- 
street Works, Lambeth, for the Whampoa Docks, Hong Kong, to 
the order of Mr. Gillies, the engineer there. These pumping 
engines are constructed with pipes 36in. internal diameter, and 
are capable of delivering 160 tons of water per minute. The 
engines are of the vertical form, with 22in. cylinders, and are 
arranged to run at 180 revolutions per minute. They are | 
designed so that either engine may work either pump. The | 
arrangement of these large pumps is exceedingly compact, and | 
admits of the engines being entirely under control. The dock 
for which these pumps are made is one of the largest in the 
East. The company is not only able to do its own repairs, | 
but has a large shipbuilding industry of its own, the whole 
of the workshops being fitted up with all the latest improve- 
ments, showing the great strides that have been made in this 
locality of late years. 











THE SHIP CANAL COMMENCED. 





THE actual work of constructing the Manchester Ship Canal | 
was commenced a week ago in a strangely modest and unassum- | 
ing manner, considering the magnitude and importance of the | 
undertaking. Instead of having an elaborate ceremony with a | 
public personage as the leading figure, as is customary in such 
cases, the directors went quietly up the Mersey to Eastham, | 
on the Cheshire shore, and each cut a sod. Nothing could be 
more unpretentious than that method of inaugurating what is 
likely to prove arevolutionary enterprise, commercially speaking ; 
but it must be observed that Eastham is not the most convenient 
or most accessible spot for an elaborate public ceremony, and 
this may have influenced the directors in dispensing with 
formalities. An ordinary navvy’s spade being handed to Lord 
Egerton, the chairman of the company, his lordship cut the | 
first sod, amid ringing cheers from the assembled spectators. 
Hey, § him, Sir J. C. Lee, deputy chairman, Mr. Alderman 
Bailey, Mr. Henry Boddington, Mr. J. K. Bythell, Mr. W. J. 
Crossley, Mr. C. J. Galloway, the Mayor of Stockport (Mr. J. 
Leigh), and the Mayor of Oldham (Mr. S. R. Platt), each cut a 
sod, they being directors. Mr Leader Williams, C.E., chief 
engineer to the company, next filled a wheelbarrow with earth 
and tipped it near by, thus really beginning the work of excava- 
tion, and subsequently Mr. Boulton, of Ashton-under-Lyne, cut 
a sod on behalf of himself and other shareholders. Later on 
the directors examined the plant which the contractor, Mr. 
Walker, has collected, which, at Eastham and Ellesmere Port, 
embraces fifteen locomotives, numerous steam navvies, or 
excavators of the latest and most improved type, massive 
cranes, and a vast quantity of timber and steel rails. It is 
expected that rapid progress will be made with this, the lower 
part of the canal, notwithstanding the advent of wintry 
weather, and the upper part will be proceeded with. A suffi- 
cient number of trucks have been provided by the Ashbury 
Railway Carriage Company, which has contracted to supply 100 
wagons each week up to next May. Already within a week a 
good deal has been done. The steam excavators have been put 
in position, railways are being laid down for carrying away the 
excavated matter, and smiths’ and joiners’ workshops and store 
sheds have been erected. Naturally, the prospect of work has 
drawn many hundreds of unemployed men to the scene of 
operations; but as only one section of the canal is at present 
being proceeded with, only a small number of men has been 
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| taken on yet. Only ‘some three jor four hundred are so far 
| employed, but there is afgood pros 


workmen, for this section alone will probably require at least 
two thousand men, and when the whole work is in progress 
the number of men employed will be between twenty and thirty 
thousand. 








 eewoi THE “BLAKEY-EMMOTT’ DYNAMO. 


WE ‘illustrate below a new pattern dynamo, made by Messrs, 
Blakey,-Emmott, and Co., of the Northern Telegraph Works, 
Halifax. It is of the single magnet type, with the poles at the 
top. The whole magnet is in one U-shaped forging, thus avoid- 


BLAKEY EMMOTT 
ACOLTP 


SINGLE FORGING DYNAMO. 





t for genuine and‘capable | 
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machine is put together on a strong cast iron base, which makes 
a very rigid foundation. The machine under notice, which is 
compound wound for constant potential, is intended for an out- 


| put of 60 ampéres and 100 volts ; the speed being 1100 revolu- 


tions per minute. The cross-sectional area of the magnet bars 
is 30 square inches. The total cross-sectional area of actual iron 
in the armature is 20 square inches. The total excitation of the 
field magnets at full load is 12,130 ampére turns. The total 
strength of the useful field is 378 lines—English measure. The 
density in the magnet cores is 12°6 lines per square inch, and in 
armature core 18°9 lines per square inch. The length of wire 
on the armature is 360ft., which is at the rate of 43'2 inches per 
volt, or at a periphral speed of 3000ft. per minute, at the rate 
of 37°3 inches per volt. The total weight of copper in the 
machine is 95 1b., and in the armature 
alone, 131b. This gives an output of 63 
watts per lb. of copper in the whole ma- 
chine, and 461 watts per lb. of copper in 
the armature only. The electrical effi- 
ciency at full load is said to be over 92 
per cent. The machine keeps cool after 
long runs, and there is a total absence 
of sparking at the brushes. This type of 
machine is now being constructed by 
Messrs. Blakey, Emmott, and Co., in 
different sizes, intended for outputs vary- 
ing from 10 to 1000 lamps. We may 
add that the machines are mechanically 
well finished, and the electrica! efficiency 
of the larger machines is still higher, an 
eighteen unit machine, giving, it is said, 
over 95 per cent. electrical efficiency. 








A COMPLICATED WATER 
SUPPLY CASE. 


In common with almost every large 
town in the kingdom, Bradford has been 
for some time past much exercised respect- 
ing its water supply, and the necessity for 
new and ampler sources. To this need the 
excessive drought of a few months ago 
gave powerful emphasis, and the Corpora- 
tion have been striving energetically and 
with laudable zeal, on behalf of the popula- 
tion, to meet the demand. A scheme being 
eventually formulated, the next step was 
to pre a Billto be submitted to Parlia- 
ment, and to this the Council were looking 
forward when they discovered that a very 
potent factor which had been overlooked 


ing in the magnetic circuit both the resistance of joints and the | would have to be reckoned with. From the sister town, Leeds, 
use of cast iron. The armature is of the modified Gramme type, | came a caveat emptor which caused them to halt, and which 
and is built up of thin insulated discs of annealed irc, the whole | subsequently led to a complete change in their programme. 


being securely mounted on a gun-metal spider, which is keyed 
to the shaft, thus ensuring positive mechanical driving. The 


| 


armature is wound with only one layer of wire. The commutator | 


consists of forty sections of specially hard-drawn copper, insu- 
lated with mica. There are two brushes on each side, each 
separately adjustable, and fitted with hold-off catches. The 


shaft is of steel, the bearings are of gun-metal and are of ample | 
length. Sight-feed lubricators are used, by means of which the | 
quantity of oil delivered can be readily seen and adjusted. The | 


pulley is wide, thus favouring steady driving. 


The whole | 


For a time there was a deadlock, followed by a contest between 
the two towns, and numerous conferences. This contest, how- 
ever, was thoroughly and sincerely friendly throughout, and the 
manner in which it was conducted to the conclusion now 
attained was in the highest sense creditable to the two boroughs. 
The principle of “ give-and-take ” regulated the proceedings, and 
apparently all parties are now satisfied ; but the result means 
the loss of at least a year, and the circumstances were so 
unusual and so complicated that they are well worth describing. 

After weighing the merits of a number of proposals for in- 
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creasing their water supply, the Corporation of Bradford decided 
to apply to Parliament for authority to take water from the 
river Burn, a tributary of the Ure, at Masham. But when the 
Leeds Corporation ascertained what Bradford was contemplating, 
they put in an objection—which, of course, meant subsequent 
opposition in Parliament—to the appropriation of this source, 
on the ground practically that they had the first right to tap 
the Burn. Thereupon ensued a series of conferences between 
representatives of the two bodies. At the first conference they 
began by discussing the capabilities of the drainage area 
both of the Ure and the Nidd, and the first point which was 

upon in common was that the drainage areas of the Nidd 
and the Ure were sufficient to supply both Leeds and Bradford 
with an abundance of water. In the next place it was shown 
that these two drainage areas naturally divide themselves into 
nearly equal portions. This was demonstrated in his report to 
the Leeds Corporation in 1866 by Mr. Filliter, who then stated 
that the capacity of the yield from the drainage area of the 
Burn and the Laver on the one hand about equalled that of the 
Nidd on the other, the actual estimate at that time in each case 
being about 21,000,000 gallons per day. Another point which 
was the subject of mutual agreement related to the quality of 
the water derivable from each source, the test showing that the 
Nidd water, before reaching the limestone formation, was fully 
as soft as that of the Burn, and equally suitable for trade and 
manufacturing purposes. So far the parties were at one ; but 
then arose a friendly rivalry for the possession of the Burn. 
Another source not yet mentioned was the watershed of the 
Laver, which might be utilised in conjunction with the Burn ; 
but the Bradford scheme was confined strictly to the Burn, and 
ignored the Laver, partly because it was not required, and 
partly because other districts had already arranged for drawing 
from that source. Leeds, however, had an eye upon the Laver, 
and at the same time claimed a first right to go to the Burn, urging 
that their already existing works had been constructed with a 
view to ultimately taking that course. Having thus advanced 
a sort of prescriptive right, they proceeded to argue the point 
with Bradford in, as has been said, the most amiable spirit. It 
being admitted that the two available sources, the Burn and 
the Nidd, were about equally productive, and that both towns 
could thereby obtain all they needed, the Leeds Corporation 
pointed out that as Bradford had excluded the Laver from their 
Burn—or Masham—scheme, unless Leeds was allowed to 
utilise the Burn, the Laver watershed, which they would 
not hesitate to take advantage of, would be wasted. On 
the other hand, by leaving Leeds in possession of the drain- 
age area of the Ure, they would be able, for the reason stated, 
to utilise the Laver as a valuable adjunct to the Burn, and the 
requirements of Bradford would be equally well provided for 
by the drainage area of the Nidd. The existence of the lime- 
stone formation in the lower part of the Nidd watershed, it was 
pointed out, not only rendered the water hard, and consequently 
of an unserviceable quality, but prevented such serious obstacles 
in the way of obtaining good reservoir sites that the engineers 
would be compelled to construct works in the millstone grit, 
which lies at a higher altitude than is necessary in the case of 
Leeds, but at an altitude which is necessary for gravitation works 
in the case of Bradford. Arguing thus, the Leeds representa- 
tives offered that if Bradford would abandon their Masham 
scheme, Leeds would forego their claim to the waters of the 
Nidd. The suggestion appears to have come with surprise to 
the Bradford representatives, inasmuch as the Nidd drainage 
area had been regarded most particularly as a prospective 
source of supply for Leeds, and the possibility of drawing from 
its store had been entirely ignored by Bradford out of considera- 
tion for Leeds. From this it naturally followed that further 
consideration would be necessary on the part of Bradford, and 
on its being pointed out that that would delay the Parliamentary 
proceedings contemplated by Bradford, Leeds very generously 
offered to furnish at cost price, if required, a supply of water 
to such portions of the Bradford area as the Leeds service 
could reach. In suspicious quarters purely selfish motives 
were attributed to Leeds, underlying their apparent frendli- 
ness and magnanimity. It was said, for example, that as the 
Nidd is nearer to Leeds than the Burn, the reason why 
Leeds wished to force Bradford to take the fermer must be 
that limestone, the most treacherous and dangerous founda- 
tion that engineers could have to deal with, was found in 
the valley of the Burn, and underlying the best reservoir sites— 
therefore Leeds wished to avoid the element of difficulty, 
and the great expense involved in working upon such ground. 
The character here ascribed to the gathering ground is correct. 
At a spot named Goyden Pot Hole, in Nidderdale, at Limley, 
the Nidd disappears underground entirely for a mile and a half, 
so large and numerous are the fissures in the limestone. Mr. 
Paterson, in a report two years ago, describing Nidderdale, said: 
—“Tt has a magnificent stretch of catchground mostly on the 
millstone grit. Its moorland ridges bounding the upper Nidd 
are very elevated, being nowhere less than 1000ft. above sea 
level, and culminating in Great Whernside at a height of 2245ft. 
Though dotted by enormous patches of peat bog, and much of it 
devoid of that steepness of slope which favours the rapid flow of 
rainfall, with a minimum of loss by evaporation, the vast area 
of this watershed and the general softness of its water would 
commend it for the purposes of town supply but for two 
insuperable objections; first, that there are very few good 
reservoir sites ; and second, that such as they are occur in the 
mountain limestone, one of the best being precisely over that 
very part of the Nidd flowing underground. Nidderdale, 
therefore, must be rejected as a possible source for a new 
Bradford supply.” Such facts as these ought to be expected to 
influence Leeds in the choice of a gathering ground, but the 
suspicions thrown out were entertained by very few people, and 
those the least responsible in the matter. It is true that the 
Bradford Corporation, if they eventually adopt the Nidd, would, 
as the case now appears, have to go to the higher ground for 
their reservoir sites, and at greater outlay, but that is not yet 
conclusively established ; and a further examination by engineers, 
which has been decided upon, may put a different aspect on the 
matter. At all events, the Bradford people are satisfied with 
the present position of the controversy, more especially as they 
can now take another year for consideration and examination— 
sure of water from Leeds in the meanwhile, if needed—and if 
they can in the end reconcile themselves to the Nidd source, 
they will be spared opposition, and, of course, heavy expense, 
from Leeds, when they go for parliamentary powers. Some 
formal steps are necessary to ratify the mutual arrangement 
proposed, but the compromise is virtually settled, and while it 
shows wisdom on both sides, the whole matter furnishes a 
unique instance of what may be done even in such a prolific 
cause of contention as the appropriation of a new source of water 
supply. 








HeEatinc Gas.—Some one who is anxious to rid the London 
atmosphere of its smoke, by using cheap heating gas, says that 
there is plenty of room in the streets for all the pipes besides the 
space that is wasted for ordinary traffic. 





LEGAL INTELLIGENCE, 


QUEEN’S BENCH DIVISION, 
Before Mr. JUSTICE STEPHEN. 


THE HASLAM FOUNDRY AND ENGINEERING COMPANY v. 
J, AND E, HALL. 

JUDGMENT has been given in this interesting patent case, which 
was tried before the learned judge at great length in August last, 
and which he described in his judgment as “one of the most inte- 
resting he had ever known.” It is of considerable public interest, 
for it is connected with the conveyance of fresh meat from Australia, 
New Zealand, and other of our Colonies or foreign countries into 
this country—a trade which, since the patent was taken out in 
1877, has risen—as the learned judge stated—to the value of above 
a million sterling a year. ‘The case raised the question of the 
validity of what is called the Bell-Coleman patent--assigned to the 
plaintiff company—for a refrigerating apparatus and process ap- 
plicable to the conveyance of fresh meat for long voyages, and its 
general nature and history may be thus stated. It appeared that 
more than twenty years ago the general idea of the principle 
had been discovered that air may be cooled while compressed, 
and then, when re-expanded, applied in a refrigerative process ; 
but it took many years to carry it practically out. About twenty 
years ago an American—Dr. Gorrie—-exbibited in London and 
elsewhere cold-producing machines which he had constructed, and 
in which air was compressed in one cylinder, cooled while com- 
pressed, and re-expanded in another cylinder in a manner to 
utilise its expansive force. In some of his machines Dr. Gorrie 
effected the cooling of the compressed air by injecting water 
into it while being compressed. Before 1857 Sir William Thomson 
had suggested the compression of air, its cooling while com- 
pressed, and its subsequent re-expansion as a means of — 
apartments ; and Professor Rankine and Professor Piazzi Smyt! 
had such apparatus constructed before 1857, while the same prin- 
ciples were adopted in apparatus patented by Windhausen in 1869. 
But, as has happened in all valuable inventions, long after the 
idea or principle had been discovered, practical difficulties pre- 
vented its being really carried out, and prior to the Bell-Coleman 
patent in 1877 the invention, valuable as it was, had not proved 
practically successful. The Bell-Coleman patent (1877) was “ for 
improvements in refrigerative processes and apparatus for 
preserving meat or other food or vegetables,” and the invention 
was described thus :—‘‘It has for its object the better and more 
economical preservation of meat or other food during transit by 
sea or on land, or while being stored, and the improvements are 
also applicable in breweries or otherwise in connection with beve- 
rages. In carrying out the invention in the case of meat, the meat 
is placed in a chamber which is by preference made as air-tight as 
is conveniently possible, and the walls of which are constructed in 
the best known manner for diminishing the conduction of heat 
through them. The invention consists essentially in causing air to 
circulate through the chamber containing the meat and through 
improved apparatus, in which last it is compressed, then cooled in 
its compressed state by means of water, and next re-expanded, the 
object , ore to maintain in the chamber a temperature never 
exceeding 30 deg. Fahrenheit, and never so low as to cause the 
freezing of the meat, which would injure it.” Then the specifica- 
tion gave a more detailed description of the apparatus and the 
process, which would to the general reader unintelligible. 
‘What we believe to be novel and original, and claim in the 
invention secured to us by the patent, is (1) the combination of 
refrigerative processes for preserving meat or other food or 
beverages wherever compressed air is cooled, first, by injecting 
water during compression ; “ys by intermingling opposite 
currents of water with the air; thirdly, by passing it through con- 
siderable lengths of piping traversing the chambers containing the 
substances to be preserved, and having a temperature never below 
the freezing point, all substantially for the purpose described. 
(2) The arranging or combining together of steam engine, air com- 
pressing, and air expansion apparatus in an improved manner 
described.” Then came the third and most important part of 
the claim :—‘‘The application of the ae provided for the 
passage of the compressed air to the expansion cylinders 
and traversing the chamber in which the meat or other food 
is, or beverages are, subjected to the refrigerant preservative action 
as described.” The question now raised in this action was whether 
this patent is valid as against a certain apparatus and process used 
by the defendants. The Bell-Coleman patent had been assigned to 
the plaintiff company, who used it by fitting up the process on 
ships used for the colonial trade in meat, and they sued the de- 
fendants for an alleged infringement of the patent, the validity of 
which the defendants disputed. The trial in its length was pro- 
portioned to the magnitude of the interests at stake. It took 
twelve days, and on both sides the most eminent scientific men 
were examined—Sir F. Bramwell, Sir William Thomson, Dr. 
Hopkinson, and Mr. Dewar for the plaintiffs; Professor Kennedy 
and Mr. Frankland for the defendants. 

The Attorney-General, Mr. Aston, Q.C., and Mr, Carpmael were 
for the plaintiffs; Sir H. James, Mr. Moulton, Q.C., and Mr. 
Bousfield were for the defendants. 

The learned Judge had taken the vacation to consider the mass 
of evidence and mechanical details and scientific opinions intro- 
duced into the case, and he now read a lengthy written judgment, 
substantially in favour of the plaintiffs on the main questions in- 
volved, though on account of one part of the claim in the specifi- 
cation as it stands he was unable to give a judgment for them, 
though that may perhaps be amended, and so the final judgment, 
it will be seen, is not * given. In commencing his judgment, 
the learned Judge paid a very high compliment to what he called 
‘‘the extraordinary skill and ability displayed by the counsel on 
both sides,” and he spoke a ecgrericd of the able arguments of 
Mr. Moulton on behalf of the defendants. The case, he said, 
‘* was one of the most interesting he had ever known.” The prac- 
tical importance and value of the invention could not, he said, be 
disputed, as it appeared that since the Bell-Coleman patent had 
come into operation, the value of the trade in fresh meat imported 
from our colonies had risen to a million sterlinga year. The ques- 
tion to be determined in the case was whether the patent was valid, 
and had been infringed by the defendants’ process, aimed at a 
similar result. That question resolved itself into several—(1) 
Was the invention new and useful? (2) Was the original patentee 
the ‘true and first inventor?’ (3) Was the invention sufficiently 
described? The learned Judge then entered elaborately into 
these questions, arriving at a conclusion in favour of the plaintiffs 
upon the former questions. No doubt, he said, some refrigerating 
process was known before this patent in 1877 ; but in this as in so 
many inventions there were practical difficulties in carrying it out, 
and prior to this patent the invention had not been rendered prac- 
tically effective ; and this process had rendered possible the vast 
extension of the trade which had since taken place, amounting to 
a value of above a million sterling in the course of the year. There 
could therefore be no doubt as to the utility of the invention ; and 
he also came to the conclusion that the patentee was the true and 
first inventor of the process he had patented, for the application of 
the principle involved. He further came to the conclusion that the 
defendants’ process was substantially the same as that patented in 
the plaintiffs’ patent, with only colourable differences ; and thus 
he came to a conclusion in favour of the plaintiffs on all the main 
questions involved. But then, coming to the last question—which 
is always one of great nicety—whether or not the specification of 
the particular apparatus patented is sufficiently precise and defined, 
he was of opinion that as to one part of it, it was not so, and that 
therefore, while this remained, he could not give judgment for the 
plaintiffs. But if that in any way could be got rid of, then such 
— would be given. 

r. ASTON, on the part of the plaintiffs, at once applied to 
“disclaim” that part under the late Act. 
Mr. BousFIELD, for the defendants, opposed the application, 


MESSRS, 





The learned JUDGE said the . peg was one of importance, and 
he should like to have it argued out, and so he would appoint a day 
for the purpose, 


Before Mr. Justice KEKEWICH. 
ALBO-CARBON LIGHT COMPANY % J, KIDD AND CO, 


This was an action to restrain the infringement of a patent taken 
out in 1878 by Messrs. Livesey and Kidd for improvements in the 

roduction of combustible gas and in the enrichment thereof for 
illuminating pur , and apparatus for the same. The plaintiff 
company were the assignees of the patent, whereby the inventors 
obtained protection for the use of solid naphthaline for the purpose 
of enriching combustible gas by passing the gas through a vessel 
filled with the napthaline, their claim being subsequently reduced 
by disclaimer to the use of solid naphthaline prepared in the 
forms of sticks, rods, or pellets for the enrichment of yas. The 
questions at issue on this trial were the novelty and subject matter 
of the patented invention. 

The Attorney-General, Mr. Moulton, Q.C., and Mr. R. G. Glenn 
appeared for the plaintiffs, and Mr. Aston, Q.C., and Mr. E. W. 
Byrne for the defendants. 

His LorbsHIP, after hearing the evidence of Mr. Imray, Mr. 
James Livesey, Dr. Hopkinson, and others who were called in 
support of the plaintiffs’ case, gave judgment for the defendants. 
He said that the only invention which the patentees could claim 
would be the application of solid naphthaline in the form of sticks 
or pellets, but according to the plaintiffs’ own evidence it was im- 
material in what form it was used, and it was also clear that 
naphthaline in the solid form was well known long before 1878. 
The conclusion was the patentees had taken a known article and 
applied it toa known purpose, and the action must fail on the 
question of subject matter. 

Costs were awarded on the higher scale, but, on the plaintiffs’ 
undertaking to prosecute an appeal, execution was stayed. 











TEN-WHEELED TANK LOCOMOTIVE. 





WE publish this week a general view of one of the ten ten- 
wheeled tank engines recently built for service on the railways 
now being constructed in China under the direction of Mr. C. 
W. Kinder, M. Inst. C.E. The engines have been built, under 
the direction of Mr. James Cleminson, M. Inst. C.E., the Con- 
sulting Engineer, by Messrs. Diibs and Co., of Glasgow. The 
section of the China railways in operation, and upon which the 
engines in question are to work, place the coal mines at Kaiping 
in communication with the coast and the port of Pehtang, which 
is situated on the north bank of the Peiho River at its mouth. 
We shall publish further details of these engines and the China 
railways in later issues, 








LAUNCHES AND TRIAL TRIPS. 


THE s.s. Viceroy, which has been built and engined b 
Wm. Doxford and Sons, sailed from Sunderland on the 10th inst. 
with a cargo of tons of coke. Before proceeding on her 
voyage she was taken over the measured mile, when a regular speed 
of 9} knots was easily maintained, giving great satisfaction to all 
concerned. 

Messrs. William Simons and Co., of Renfrew, launched on the 
14th inst. another of their patent hopper dredgers with its 
machinery on board complete. The vessel, which is named the St. 
George, has a hopper capacity of 300 tons, and is constructed with 
‘* Brown's improved form of bow and bucket ladder,” an arrange- 
ment which adds considerably to the strength of the vessel, and by 
which it is enabled to dredge through banks and shoals to 30ft. 
depth of water. The propelling and dredging engines are com- 
pound surface-condensing, and steam is ey by a steel boiler 
constructed for 90 1b. working pressure. e St. George will leave 
in a few days for the south coast of England. 

The Royal Mail steamer Benguela, of the British and African 
Steam Navigation Company, had a very successful trial trip from 
the Mersey on Tuesday. The Benguela has for the past few mc nths 
been in the hands of the well-known i and shipbuilders, 
Messrs. Fawcett, Preston, and Co., who have thoroughly over- 
hauled both the engines and the hull, and supplied new boilers, as 
well as converted the engines into triple expansions of the most 
recent three-crank type. The reversing is effected by direct steam 
reversing engines of Messrs, Fawcett’s special make. The steamer 
left the Mersey on Tuesday morning, under the command of 
Captain William Jolley, and having also on board, in addi- 
tion to Messrs. Fawcett and Preston’s representative, the 
following gentiemen:—D. H. Holman, Board of Trade surveyor ; 
A. C. Stuart, Government engineer for West Africa ; Captains 
Griffiths and J. F. Brown, Mr. James Robinson, Mr. J. Steele, 
marine superintendent to the British and African Company ; Mr. 
J. Blackburne, superintendent engineer to the African Company ; 
Mr. John Harrison, and a number of gentlemen from the office of 
Messrs. Elder, Dempster, and Co., the agents for the steamer. 
The trial was conducted by Messrs. Fawcett, Preston, and Co., 
under the supervision of Mr, J. J. Wilkie, the superintendent 
engineer for the owners of the vessel. The trial lasted about seven 
hours, and from first to last was of a most satisfactory nature. 
The engines, which are constructed to the specification of Mr. J. J. 
Wilkie, worked with remarkable smoothness, and even when they 
were going at the highest speed there was an almost entire absence 
of vibration in any part of the steamer, whilst the engines them- 
selves were perfectly free from any heating. No attempt was 
made to unduly push the vessel, but she comfortably travelled at 
a steady pace of bout 124 knots per hour, The cylinders are respec- 
tively 2lin., 34}in., and 55fin. in diameter, and 3ft. stroke. Steam 
of 160 lb. pressure is supplied from two large boilers, 13ft. 6in. 
in diameter. The average vacuum was 2/jin., and the speed 
70 revolutions. From the result of the trial it is confidently antici- 
pated that a saving in coal consumption of from 20 to 25 per cent. 
will be effected by the conversion. 

Messrs. Craig, Taylor and Co. have launched a screw passenger 
steamer for Messrs. Segovia Cuadra, of Seville, built for Messrs. 
Stephenson, Clarke, and Co, Her dimensions are: 240ft. by 32ft. 
by 18ft., with long full poop and T.G.F. She is handsomely fitted 
for both first and second-class passengers, and has the electric light 
fitted throughout in the passenger accommodation, and also for 
discharging cargo. Her engines are of the triple expansion system; 
cylinders, 18in., 29in., and 48in.; stroke, 36in.; pressure of steam, 
160lb. Built by Messrs. Westgarth, English, and Co., Middles- 
brough. She is fitted with steam steering gear by Davis and Co., 
London, the windlass by Emmerson, Walker and Co., and three 
steam winches and large steam crane by Roger and Co, The 
vessel was gracefully christened Sorre-del-Oro by Mrs, Candlish, of 
Edinburgh. In consequence of the breakdown of the sheer leys at 
Middlesbrough she is compelled to go to Hartlepool to ship her 
engines. The vessel has been built to the highest class, Bureau 
Veritas, and has been superintended by Mr. Cuthbert Potts, of 
Sunderland. 





Messrs. 











Natura. Gas.—Findlay, a town in Ohio, owes much to natural 
gas. The American Manufacturer says :—‘‘ The following new 
factories have located there since the discovery of gas: Six 
glass factories, three rolling mills, one nail and wire mill, one edge 
tool factory, one lantern factory, one churn factory, one foundry, 
one ironworks, one brass works, one chain factory, one handle 
factory, one aluminus metal factory.” 
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RAILWAY MATTERS. NOTES AND MEMORANDA. MISCELLANEA. 
In this column of our last impression a projected rail- | THere are nearly ten thousand steamers of various} Tux Lancashire Patent Belting and Hose Company has 
way between Dijon and Charleroi was mentioned as reducing the | sizes on the waters of the world, with an aggregate burden of over | been awarded the ‘First Order of Sterit ” for their Lancashire 


distances between Antwerp and Marseilles to 224 miles, 
should read by 224 miles, 


Ir is stated that experiments conducted in Japan on 
the relative merits of German and English rails have resulted in a 
verdict against the German article on all accounts, but especially 
ou account of their want of enduring power, 


Tue Argyleshire New Railway, the proposed line from 
Ardrishaig to Furnace, and along Loch Eck, from near Dunoon to 
Strachur, has, the Railway News says, now been marked off, with 
a view to commencing operations on an early date. 


Tr is stated that a survey is being made for a pro- 
posed railway from Bourn to Melton Mowbray, in connection with 
the Great Northern and Eastern and Midland Railway. The new 
line would be a direct route from the Midlands to the Eastern 
Counties. : 


A TELEGRAM from Chicago states that the great Ameri- 
can carrying firm, Messrs, Wells, Fargo, and Co,, have completed 
a contract with the Atchison, Topeka, and Santa Fé Railroad 
covering the express business on the 8000 miles of lines operated 
on or controlled by the Santa Fé system. 


Jupaine by railway revenue, things in Queensland are 
improving. The revenue returns for the September quarter show 
a total revenue proper of £937,445, an increase of £110,227 as com- 
pared with the corresponding quarter last year. Railway receipts 
amounted to £162,918, an increase of £29,000; postage shows an 
increase of £29,000; telegraph, £1900. 


Tue Glasgow Herald understands that in next session 
of Parliament a Bill will be promoted for the construction of a 
new circular underground railway for Glasgow and suburbs, start- 
ing from St. Enoch-square. ‘The line throughout is entirely under- 
ground, and will be connected with the Caledonian Railway system 
at Bridge-street and the North British at West George-street. 


Unper the heading “Co-operation between Railroads 
and the Navy,” the Springfield Union (U.S.) says:—‘‘As soon as 
we get over the rush we are going to invent a big navy gun that 
will throw deadly car stoves into the enemy's vessels. ‘Two grand 
results will be accomplished. The enemy will be annihilated in a 
particularly melancholy manner, and we shall get rid of the car 
stoves.” 


THE decision of the West Bromwich Corporation to 
prohibit the carriage of goods over the tramways has drawn forth 
a vigorous protest from the public. They urge that the vast 
majority of the Tools of West Bromwich who are dependent upon 
the trade of the district for their living believe that goods traftic 
can cause no substantial injury to any one, and will be of the 
greatest advantage to the town and the trade of the district. 


Durine the first quarter of this year not a single pas- 
senger was killed in a railway accident in India, though ten met 
their deaths through their own misconduct or want of caution, viz., 
from falling when getting in or out of trains, falling out of car- 
riages when trains were in motion, &c., and eleven injured through 
similar acts of carelessness or want of caution. In accidents 
proper, forty-seven passengers received injuries, thirty-seven of 
whom were injured by collisions, eight through trains or parts of 
trains leaving the rails, and two owing to accidents caused by 
obstructions on the lines, 


Ir is announced that the Manchester, Sheffield, and 
Lincolnshire Railway Company have in view the construction of 
a new branch railway across the Dearne Vailey from their line at 
Stairfoot, near Barnsley, to the Houghton Main Colliery, Darfield. 
The route of the proposed new line has already been surveyed by 
Mr. Coles, and Sir A. Douglas is the engineer in charge of the 
work. The new iine will be of considerable importance, inas- 
much as it will open out a portion of the South Yorkshire coal- 
field which has not as yet been worked, and which has at present 
no railway communication. A Bill authorising the extension will 
be promoted in the next session of Parliament. 


_ On the New York, Newhaven, and Hartford Railway 
it appears that there are no less than 518 level crossings-in Con- 
necticut alone. The company is, however, beginning to see the 
necessity and desirability of removing some of them. The Ameri- 
can Engineering News says the extent to which economy, as well a 
safety, has been sacrificed by many of the railroad grade crossings 
in use is curiously illustrated by the alleged fact—which we believe 
is substantially correct—that the lowering the grade on the Indian- 
apolis, Decatur, and Springfield road for some distance, in order to 
cross the Chicago and Indiana coal road below the latter's grade, 
is proving so valuable an improvement for the Indianapolis, Decatur, 
and Springfield Company that their engines will haul four more 
cars over the road than they could before this, the steepest grade 
on the road, was cut down. There are not many such extreme 
cases as this, but there are very many where one or two cars could 
be added to the train if the crossing stops were eliminated. 


Ir is fully expected that the Birmingham cable tram- 
way between Colmore-row and Hockley will be opened for traffic 
before Christmas, The members of the Watch Committee of the 
Town Council were shown over the works on Monday. The com- 
pany were first conducted to the boiler house, a roomy building in 
which are set a series of six boilers, of Messrs. W. and J. Galloway 
and Sons’ 1875 pattern, about 25ft. long by 6ft. diameter, fitted 
with interchangeable tubes. It is expected that, with 80 1b. 
aie ryy to the square inch, three, if not two, of the boilers will 
urnish sufficient power to drive both the Birmingham and the 
Handsworth cables, if the latter is carried out. Adjourning to the 
engine-room, the visitors found themselves in front of two fine 
engines, each of 250-horse power, and having fly-wheels of about 
15ft. in diameter, and with a face of 2ft. in breadth. Between 
these engines is an arrangement of powerful cog-wheels, which 
transmit the power from the engine shaft to the pulleys round 
which the cable passes. The engine cylinders have each a 
diameter of 244in., and the stroke is 48in. 


Writine of the Halifax high-level railway, the Leeds 
Mercury says:—The people of Halifax have cause to be gratified at 
the present position of the scheme for a high-level railway. Only 
those resident in the town, or intimately connected with it by 
business, will be able to fully realise the advantages which will 
follow from the construction of the proposed line. Halifax is 
eer * “town in a hole” so far as relates to the older 
portion of the municipality; but its modern development has gone 
on apace, so that the surrounding hill-sides present unique features, 
from the extent to which building operations have been conducted 
on almost inaccessible sites. Some such scheme as the high-level 
railway was therefore felt to be necessary for the relief alike of 

‘man and beast,” for at present cartage from the existing stations 
proves alike difficult and costly. That the need was strongly felt 
1s shown by the fact that the high-level railway is to be constructed, 
although the sch 0! ting lines with the North, once 
associated with it, had been abandoned. The contracts for the 
work have been let to the firm of Messrs. Baker and Son, of Bradford, 
who at the latter town have for some time been engaged upon 
important works forthe Midland Railway Company. It is arranged 
that the ceremony of ‘cutting the first sod” of the high-level rail- 
way shall take place next month, near Christmas probably; but 
already the contractors are engaged in laying down plant, with the 
intention of proceeding with the preliminary operations for the 
making of a tunnel at Holmfield. The joint engineers for the new 
railway are Mr. Samuel Uttley, of Halifax, and Messrs, Jobn 
Fraser and Sons, of Leeds, 


This 








ten millions of tons. 


Tue deaths registered during the week ending Novem- 
ber 12th in 28 great towns of Engiand and Wales correspond t> an 
annual rate of 20:0 per 1000 of their aggregate population, which 
is estimated at 9,244,099 persons in the middle of this year. The 
six healthiest places were Brighton, Norwich, Sunderland, Hull, 
Nottingham, and Portsmouth. 


Ar page 388 of our last impression are some figures 
given by Mr. Desmond G, Fitzgerald, showing the minimum 
quantity of different materials that theoretically could give an 
electrical horse-power hour of work in primary batteries, or the 
electro-chemical equivalent for the horse-power hour. To the 
figures may be added that for lead, namely, 6°381b. + E. 


Iw London last week 2634 birthsand 1564 deaths, or 
one every 6°4 minutes, were registered. Allowance being made 
for increase of population, the births were 184 and the deaths 110 
below the average numbers in the corresponding weeks of the last 
ten years. The annual death-rate per 1000 from all causes, which 
va cayng) oy in each of the two preceding weeks, declined last 
week to 19°4, 


Iy their report on the water supplied to London by the 
several companies during October, Mr. William Crookes, F.R.S., Dr. 
William Odling, and Dr. C. Meymott Tidy say :—The water supply 
to the metropolis has been characterised, for several months past, by 
the smallness of the nearly always inconsiderable proportion of 
organic matter which it contains. Thus, during the months of 
Ju Pe, August, and September, the mean proportion of organic 
carbon present in the Thames-derived supplies was ‘136 part in 
100,900 parts of the water, corresponding to aw less than 
one-quarter of a grain of organic matter per gallon, or to less than 
gésoth part of 1 per cent. Thus the maximum proportion of 
organic carbon in any one sample was ‘151 part in 100,000 parts of 
the water, while the mean proportion present in the Thames-derived 
wr pres i.e, ‘137 part in 100,000 parts of the water, was identical 
with the mean for the previous three months. 


Is the Geological Section of the recent British Asso- 
ciation meeting a paper was read on ‘“‘The Organic Origin of 
the Chert in the Carboniferous Limestone Series of Ireland, and 
its Similarity to that in the corresponding Strata in North Wales 
and Yorkshire,” by Dr. George Joule Hinde. The author’s 
object was to show that this rock, which has hitherto been usually 
regarded as an inorganic deposit of silica direct from the sea- 
water, is in reality made up of the microscopic detached spicules 
of siliceous sponges. ‘These sponges lived in successive genera- 
tions over certain areas, and, after the death of the sponges 
themselves, the minute spicules forming their skeletons fell apart 
and were strewn over the bottom of the carboniferous seas in 
countless numbers, so that by their accumulations beds of solid 
rock with a total thickness of from 150ft. to 350ft. have been 
formed. Sponges were thus more important as rock-formers in 
the carboniferous than at any subsequent geological epoch. 


At a recent meeting of the Berlin Physical Society, 
Dr. Robert von Helmholtz showed and explained before the 
Society the experiments on vapour currents, of which he has 
recently given an account in ‘‘Weidemann’s Annalen.” In his 
earlier experiments on the formation of mist he arrived at the 
same results that had been obtained by Aitken, namely, that the 
condensation of supersaturated aqueous vapour, as it forms a mist, 
takes place only at some nucleus which is provided ordinarily by 
the particles of dust in the air. His observations on vapour cur- 
rents have, however, now shown that other conditions have an 
influence on the condensation. When a platinum wire heated red 
hot by an electric current is brought near a current of vapour, the 
colour of the latter changes owing to an increased condensation. 
A similar result was obtained when the following agents were 
employed instead of the red-hot platinum wire, viz, the gases 
evolved from a hydrogen flame; the gases which rise from a 
glowing wire gauze; a metallic point from which electricity is 
making its exit; an electric spark; the vapours which rise from 
sulphuric acid; sal-ammoniac when formed in the current of 
vapour by the interaction of hydrochloric acid gas and ammonia. 
In all these last-named cases, where the condensation is facilitated, 
it is impossible to speak of any ‘‘ nuclear” action. 


Wueny Professor Henry showed the remarkable distance 
at which electric inductive action could be indicated by the effect 
of one coil upon another situated in different parts of a house, and 
the inductive effect of a lightning discharge, the Electrical World 
says, ‘‘he little dreamed that the same principle would some day 
be employed for the purpuse of maintaining communication with a 
rapidly moving train. Yet such is the case and the demonstration 
which we recently witnessed ourselves once again, and describe in 
another column, can leave no doubt that the system has been 
reduced to a practical basis. The operator on board the train was 
‘rushed,’ perhaps harder than one in any stationary telegraph 
office, and the remarkably few repetitions required demonstrated 
fully the volume and clearness of the sound received in the 
telephone, both at the terminal station and on the car. With 
success demonstrated, the question will naturally be asked whether 
the system will find extensive application. We believe that, in the 
matter of its introduction, it will follow very much the course of 
the speaking telephone.. When first brought out the mere possi- 
bility of its function was doubted. When finally demonstrated as 
an actual fact, it was looked upon much as a toy which might be 
used for certain purposes. After that, with very little delay, came 
the education of the public to the conveniences it afforded, making 
it the unparalleled success which it is to-day. So, we believe, it 
will be with the train telegraph.” 


Messrs. R. HEATON AND Sons, of the Mint, Birmingham, 
will within the course of the present month despatch the first instal- 
ment of their magnificent Chinese order, received six months ago, 
for coining presses, previously announced in THE ENGINEER. As 
the whole weight of the machinery will approach 1000 tons, the 
remainder of the contract will not be completed for another twelve 
months. The Chinese have ordered no fewer than ninety of the 
patent noiseless automatic presses for the new Mint, and there is a 
strong probability that the order is but the precursor of a number 
of others of equal magnitude. The first consignment, to be sent 
this month, will go to Canton, where the new Mint is to be erected, 
and the present shipment will consist of about twenty coining 
presses, with all accessories in the shape of boilers, furnaces for 
melting and annealing metal, machines for cutting the blanks and 
reproducing the dies, &c. When all the ninety presses are laid 
down the Chinese Mint will be capable of producing 2,700,000 
silver and brass coins per day. ‘Thus, working seven days a 
week, it would take nearly six months to strike one coin each for 
every Celestial in the Empire, while in two years’ time only four 
coins a head would have been struck if the whole Mint were to 
work continuously. This will give an idea of the vastness of the work 
which the Chinese Government bas begun in introducing a coinage 
currency, and goes far to argue the receipt of other successive valu- 
able orders for machine plant. The presses are not very formidable 

ieces of machinery. Each machine will work in a space of about 

ft. long, 74ft. deep, and 5ft. wide. Each machine turns out 
from sixty to eighty coins per minute, a pressure of forty tons 
being brought to bear at each stroke. Messrs. Heaton send out 
four men to superintend the erection of the machinery, and to 
look after the Mint in its infancy, and these men will stay out for 
two years. Messrs, Heaton also supply the whole of the plans for 
the new building. 





patent belts at the Adelaide International Exhibition. 


Messrs. R. Wayaoop anp Co. inform us that the fire 
which occurred at their works on Friday evening last only injured 
their carpenters’ and pattern-makers’ shops. The main portions 
of their factory, including their machine shops, lift-fitting shops, 
and general offices, are practically unhurt. 


TELEGRAMS received from Beaufort and Port Royal 
state that a syndicate of Northern and English capitalists has 
bought the interest of Mr. D. A. Appleton in the City of Port 
ee and its vicinity, and will at once build half a mile of docks, 
Qs Baan direct railroad communication with Birmingham and 

abama. 


Messrs. BrapLEy AnD Craven, Wakefield, have ob- 
tained three first medals at the Adelaide Exhibition ; one for 
Craven’s patent No. 1 brick-moulding and pressing machine ; one 
for steam cylinder sanitary pipe-making machine ; and one for 
steam-power ornamental brick-press ; besides receiving the special 
merit certificates for each of these machines, 


Messrs. TanGyes Limitrep have been awarded five first 
orders of merit at the Adelaide Exhibition for the following 
exhibits, viz.:—(1) 16-horse power winding engine and drums, and 
4-horse power winding engines and drums ; (2) steam pump, cen- 
trifugal pump, and direct-acting steam pump ; (3) collection of 
three fans; (4) collection of lathes and iron-working tools ; (5) 
general carpentery machine, sawing machine, saw bench, and band 
saws, 


Last week the president and about eighty members of 
the Belgian Society of Engineers visited the Koekelberg Brewery, 
Brussels, which has been started by a company, with £60,000 
capital, to brew Munich beers. An artesian well has been sunk, 
and plant of the newest description erected, with two Linde ice 
machines, driven by a 100-horse Hoyois engine and Prouhon tubular 
boiler. The establishment is electrically lighted throughout, and 
the success hitherto has been quite commensurate with the expec- 
tations formed. 


Tue Penang Gazette of the 7th October gives an ac- 
count of the establishment of an Engincers’ Institute with head- 
quarters at Penang. Engineers belonging to or connected with 
the Straits are, we understand, eligible for election as members. 
The Hon. W. E. Maxwell, C.M.G., Resident Councillor of Penang : 
the Hon. J. M. B. Vermont, M.L.C. ; and the Hon. John Allan, 
M.L.C., have been elected honorary members of the Institute ; and 
the committee consists of sixteen members, and the office bearers 
for the ensuing year are—President, Mr. F. M. McLarty ; secre- 
tary, Mr. D. B. Paige ; assistant-secretary, Mr. W. R. Park; and 
treasurer, Mr. M. Small. 


Aw American paper says:—‘ At Ellsworth, Ellsworth 
County, Kansas, as a matter purely of speculation, some persons 
recently made up a fund to drill the earth to see what they could 
find. They were told by individuals learned in the geology of the 
region that the work would be fruitless, and advised not to waste 
the money, as there were no favourable indications. But the 
speculators went ahead with the drilling, and at the depth of 740ft 
they struck a bed of pure salt 160ft. thick, after which shale was 
encountered for 200ft., and then at a depth of 1100ft. a vein of 
natural gas was struck which promises to yield fuel in unknown 
quantities.” 


Sir Joun Coopr’s report to the Government upon the 
Mackay and Townsville Harbour works has been placed upon the 
table in Parliament. The designs for the Mackay Harbour are very 
costly, owing to the most difficult obstructions to the port. Alter- 
native designs are submitted, either of which would involve over 
half a million expenditure, but a third design, which is unhesi- 
tatingly recommended, involves only £100,000 expense, and pro- 
poses to control the present channel by the construction of low- 
training banks of rubble stone. The Colonies and India says the 
report on the Townsville Harbour recommends a further extension 
of the present work, and gives exhaustive suggestions. 


For the purpose of skimming molten cast iron, to pre- 
vent dirt from entering a mould, a German firm uses an auto- 
matic skimmer or ‘‘separator,” which is placed upon the inlet 
aperture of the moulding-box, and consists of a rectangular box 
provided with some transverse partitions, dividing it into separate 
chambers, which are in communication by means of openings at 
the bottom of the partitions. The molten metal, being poured 
into the separator at one end, is caused to pass through the 
several compartments in the apparatus before it can enter the 
moulding-box, the light impurities being in this way caused to 
rise to the surface, and prevented from entering the mould with 
the metal. 


Tue Rotterdam Lloyds’ Line of mail steamers between 
Rotterdam and Java have ordered a new steamer for their service 
of the following dimensions: Length 320ft., breadth 36ft. 9in., 
depth 27ft. She will be built entirely of steel and to the require- 
ments of the highest class of Veritas rules. The engines are of 
1500 indicated horse-power and quadruple expansion type, having 
cylinders of 23in., 33in., 43in., and 63in.; length of stroke 42in. 

hey will be fitted with all modern improvements, including Weir's 
patent feed heater and evaporator. Steam of 2001b. working 
pressure will be supplied by two double-ended boilers worked by a 
novel and simple method of forced draught; the air is supplied by 
two 6ft. fans and is heated by the waste products of combustion 
before entering the furnaces. The vessel will be named Bromo, and 
is being built and engined by the Royal Shipbuilding and Engi- 
neering Company, de Schelde, of Flushing, Holland. 


In Scotland the riparian owners will not allow even 
the weaker washings to run into the river, but we believe that 
manufacturers on this side have never been so circumstanced as to 
have been obliged to comply with such regulations, and therefore 
they have in most cases been unmindful of the interests of the 
public. The Chemical Trades Journal says:—‘‘If Government 
should now step in and forbid the introduction of paper-making 
refuse into any stream or watercourse, we should of course expect 
to hear the usual hackneyed phrases of over-legislation, trade 
leaving our shores, &c. &c., but our legislators should bear in mind 
that the Scottish manufacturers have been made to put their hoses 
in order, under the ordinary and existing laws of the realm, and 
if so be that fresh legislation is necessary, it seems to us that an 
Act is required to compel riparian owners and corporate adminis- 
trative bodies to do their duty in the way that previous Acts have 
laid down.” 


Tue Brussels Municipality has put up a new theatre 
for the representation of Flemish plays on the site of the old 
arsenal. Fire-proof construction is adopted throughout, and every 
possible precaution seems to have been taken to prevent the out- 
break of fire and to avert panic, except electric lighting. The 
building is completely isolated, and a substantial wall separates the 
stage from the auditorium, descending to the foundations and 
projecting beyond the roof, and an iron curtain will be provided 
for completely closing the proscenium opening. The wood-work of 
the latter, with all the scenery, is coated with ashestos paint. The 
great feature is that an iron and stone balcony corresponds with 
each tier of boxes, being capable of receiving not only its occupants 
but also those of the tier above. There are abundant outlets, with 
folding doors opening outwards and no fastenings, and communica- 
tion is afforded from one balcony to the other, with permanent iron 
ladders from the lowest to within 6ft. of the street, as well as cage 
ladders for firemen to mount to the top of the structure, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address" ENGINEER NEWSPAPER, 


*,* All letters intended for insertion in Tae Enorxeer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith, No notice what- 
ever can be taken of anonymous communications. 

*,” We cannot undertake to return drawings or manuscripts; we must there- 
Sore request correspondents to keep copies. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be of communications which do not comply 
with these instructions. 

Siow Coacu.— We are quite unable to decipher the minute writing which you 
have crowded on a post-card, 

Enoineer.—The shallow pan with large surface is the best for evaporation. 
A partial vacuum such as you propose to maintain will promote evapora- 
tion. 

TuBat.—Upon what branch of mining engineering do you require informa- 
tion? Amongst the small books there isa good one on “Coal and Coal 
Mining,” by W. W. Smyth, in Weales’ Series. 

A. K. (Royal Thames Yacht Club).—The difference in speed was probably 
due to the tide. The data are too incomplete to enable us to pronounce any 
opinion. Asa fact, 2 lb. difference in pressure did not make a difference of 
a knot in speed. 

Tyro.—(1) The fore ordinate is taken from the water line, as shown in your 
sketch, an all being subsequently made for the rake of the fore-foot. 
(2) Jt might or might not be a complete draught, according to the conditions 
laid down by those for whom it was made and by whom it was paid for. 

A. C.— We have very little doubt but that your wheels will transmit twice the 
calculated power, The question is how long they will continue to do this, 
If you will give further particulars, we shall be happy to aid you. A pair 
of wheels bearing on two teeth may transmit with safety just as much power 
asa pair bearing on four teeth, It is all a question of pitch, thickness of 
tooth, width of tooth, dc. 

A. A.—If the individual has no special ‘‘ call” to be an engineer, he could 
not select a worse means of earning a livelihood. There is in the United 
States at present an excellent opening for electrical engineers. How long it 
may last we cannot say. For the rest, it is impossible to answer your ques- 
tions save in general terms. If the young man has so little force of taste 
that it is a matter of indifference to him whether he becomes a civil or 
a mechanical engineer, then he ought to become neither. 











MASONTA, 
(To the Editor of The Engineer.) 
Sir,—Would any of your readers inform us of the exact nature of 
“‘Masonta,” and the uses for which it is applied ? INFLUX, 
November 14th. 





BEVIL WHEEL CUTTING. 
(To the Editor of The Engineer.) 

Sir,—I shall feel ant if any of your readers can give me the address 
of a firm which undertakes to cut the teeth of small bevil wheels up to 
12in, diameter math tically correct, such wheels being required to run 
at a high speed without noise or back-lash. NGINEER. 








THE CONTRACTION OF CONCRETE. 
(To the Editor of The Engineer.) 

Sir,—To what extent does concrete made with Portland cement con- 
tract? I find the impression common that such concrete expands, and I 
know of hollow terra-cotta blocks being flushed up with it—6 to 1—to 
make solid work; yet repeated inspection shows a decided shrinking. 
Hence wall work built thus would only possess a cellular strength. Data 
as to blue lias concrete are easily found, but I am unable to trace how 
Portland cement concrete is said to behave. A. C. G, 





BEARINGS FOR HIGH-SPEED ENGINES. 
(To the Editor of The Engineer.) 

Sir,—In answer to your co! mdent, he cannot do better than use 
phosphor bronze and cylindrine oil, which has been used with excellent 
results on some of the most troublesome bearings. I think the manufac- 
turer of this special class of oil is J. oe, King William-street, 
E.C. Whatever he does, by all means avoid using water, for in my expe- 
rience I have found it the worst thing possible. It will not be noticed so 
much at first, but after a short time of use the —— suffer 
greatly. MARINE ENGINEER, 
November 9th, 
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THE HEXTHORPE COLLISION, 


Tue trial of Samuel Taylor and Robert Davies, the 
driver and fireman of the Manchester, Sheffield, and 
Lincoln train—which ran, at Hexthorpe, into a Midland 
train on the 16th of September—took place at York before 
Lord Chief Justic Coleridge, and terminated in a verdict 
of “ Not guilty.” No other verdict would have been con- 
sistent with the evidence and the ruling of the learned 
judge. It was not sufficient to secure a conviction to 
prove that the men had been negligent, it must be shown 
that they were criminally negligent, and of this there was 
no proof whatever. On the other hand it was made 
abundantly clear that the railway company had so 
arranged for the working of the traffic that nothing short 
of extraordinary vigilance could have prevented a colli- 
sion from taking place. The coroner’s jury returned a 
verdict of manslaughter against the prisoners; and it is 
fortunate that they did so, because this verdict was neces- 
sarily followed by legal proceedings which have fully 
brought to light the part played by the railway company. 
We have already very fully commented on the facts, in 
our impressions for September 23rd and 30th. It will not 
be out of place, however, to recall the circumstances to the 
minds of our readers. During Doncaster race week the 
traffic is very heavy, and the Manchester, Sheffield, and 
Lincolnshire Railway Company suspended the block 
system, and substituted for it a method of working with 

ags. These flags were intended to cut up the block sec- 
tions into smaller intervals. On the day in question a 
Midland train was standing in the little station at Hex- 
thorpe, and tickets were being collected, when the Man- 
chester, Sheffield, and Lincoln train ran into it behind, 
with the result that the rear coaches were smashed up by 
the 7 engine, and many passengers were killed and 
wounded. It was said that the collision was due entirely 
to the a of Taylor and Davies, who, not keeping 
a proper look out, ran past two red flags. For this the 
have been put on their trial, and, as we have prtena 
acquitted, hee a very brief consultation, by the jury. 
ittle that was not already elicited by the coroner’s 
inquest and the Board of Trade inquiry came out at the 
trial. Indeed, the principal facts were well known from 
the first. It appears that the signalman at Hexthorpe 
cabin, about 1106 yards from the site of the collision, had 
a green flag hanging out of his window when the Man- 
chester, Sheffield, and Lincolnshire train from Liverpool 
passed him at about 12.14 pm. His distant signal 
was at danger. Taylor reduced the speed of his train 
at the distant signal, and drew up at ten or twelve miles 
an hour to the cabin. The train was quite under control ; 
the signalman then lowered his home signal to permit 
the train to go on to the next section. ell into this 
section is an “ advance signal,” and at the foot of this was 
stationed a man with a red flag 390 yards from the cabin, 
whose duty it was to stop trains, provided a train was in 
Hexthorpe station. He could not see the platform be- 
cause of a curve in the road, so a second flagman was 
seep on the curve at a point 506 yards from the plat- 
‘orm, and in such a position that he could see both the 
crypenr and the first flagman. When the second man 
eld his flag at danger the first man did the same. There 
can be no doubt that Taylor drove past both flagmen, and 
it was contended that neither he nor his fireman saw them, 
or that if they did see them they did not believe that the 
red flag overruled the advance signal. It will be seen 
that the arrangements here were extremely defective. 
We are not prepared to argue, as some of our non-technical 
contemporaries have done, that the line should have 
been worked during the race week as it is worked under 
normal conditions ; on the contrary, it was quite legiti- 
mate to cut the ordinary sections up. But it could only be 





legitimate on the condition that most special pains were 
taken to render it certain that the new method of \seainee 4 
should be clearly understood and carefully observed. 
Particular instructions should have been given by the 
foremen of the running sheds to the drivers, and the fore- 
men should have satistied themselves that the men under- 
stood their instructions. Instead of this, however, the 
men were handed a book of instructions, and no trouble 
whatever was taken to see that these instructions were 
read and understood. The argument used would pro- 
bably be this: The men have the books; if they do not 
read them and they make a mistake they will be dis- 
charged from the company’s service or fined. They will 
in some way be punished. This method of reasoning was 
wholly defective in that it took no thought for the public. 
We should scarcely consider that the police force of the 
metropolis did its duty if it contented itself with arresting 
and punishing burglars, leaving them to commit robberies 
unchecked. hat is required is not the punishment of 
crime, but its prevention. To send an engine driver to 
prison could not be an adequate solace to a passenger 
whose leg was broken through the driver’s negligence. 
It is beyond question that in this respect the railway 
company was greatly to blame. Furthermore, it seems 
that if the sigualman had kept his advance semaphore 
at danger, or even at caution, there would have been no 
collision. Mr.’ Isaacs, assistant-inspector in the traffic 
department of the Manchester, Sheffield, and Lincoln- 
shire Railway, was in the signal cabin at the time. He 
was cross-examined by Mr. E. T. Atkinson, and said that 


the red flag meant danger. He knew that Coates by 
holding out the red “~ wanted the train to stop. He 
did not tell the signalman what he had seen. He 


allowed the signalman to work according to his instruc- 
tions.—“ Was it his instructions to let down the advance 
signal when Coates had a red flag out at the foot of it?” 
—Witness: “ Yes.”—“ Where do you find it ?’— Witness: 
“Tn Rule 41a.” Several rules were then mentioned, but 
the rule witness wanted could not be found. “Do you 
say seriously it was the proper thing to let down the 
signal when Coates was close to it with a red flag ?’— 

itness: “It was done.”—“ Was it right, sir; answer 
candidly. Would you have done it yourself ?”—Wit- 
ness: “ Yes; I should have had to do it to Jet the train 
pass.” His lordship, interrupting, said: “The train was 
there. There was Coates showing a danger signal. Was 
it right at that moment to lower the advance signal ?’— 
“The advance signal would have stopped the train if it 
had not been lowered.”—“ Was it a right thing to do to 
let the train come on ?’—Witness did not answer. By 
Mr. E. T. Atkinson: “ You had rather not answer it ?’— 
Witness: “I had rather not answer it.” It is not neces- 
sary, we think, to add anything more oun this point. 

It will be understood that the signal man, Coates, was 
506 yards fromthe Hexthorpe platform; and it was proved 
that Taylor, if keeping a proper look-out, could have seen 
the Midland train 400 yards off. As the maximum speed of 
the train could not possibly have exceeded thirty miles an 
hour at this point, and was possibly considerably less, 
there would have been no trouble in stopping the train in 
time, if only ithad been titted with a proper brake. Instead 
of this it was fitted with an antiquated device, meritorious 
enough in the early days of continuous brakes, but now 
well known to be untrustworthy. For using this brake 
the company is seriously to blame. To it principally, if 
not altogether, the collision was due. To prove this it is 
only necessary to use the evidence given at the trial. We 
have said that there were two flag-men, one nearer Hex- 
thorpe than the other. This man’s name is Frost; he is a 
mineral guard, and well accustomed to the working of 
trains. He said he saw the train coming on towards him. 
“ He did not feel alarmed, because he thought the driver 
had the train under control, and had acknowledged the 
signal. He thought the driver was not going at a speed 
which would prevent him from pulling up before he got 
to the Hexthorpe platform. The brake was put on when 
the tail-end of the train passed him ”-—that is, 506 yards 
from the Midland train. If the brake had acted 
properly the train would have been stopped in time. 
The driver’s counsel argued that he was deceived by 
the brake and the signals; and it is worth notice that no 
attempt has been made to explain what he and his fire- 
man were doing in coming up to a junction to take their 
attention off the road and the signals. That both should 
be engaged in attending to the fire, or the injectors, or 
anything else on the foot-plate at such a moment, requires 
a vigorous effort of the imagination. 

The railway company is condemned out of the mouth 
of its own witness for retaining such a brake in use. 
Mr. Halmshaw, superintendent of the Liverpool dis- 
trict, was called, and said that the brake in question was 
what known as Smith’s simple vacuum. After explaining 
the construction of the brake, he admitted that he had 
heard of several instances where the brake had been put. 
out of order. Inone case a man’s coat had obstructed the 
working of the brake by getting underneath the lid of 
one of the valves. There was an indicator on the engine 
which showed whether the brake was acting or not. He 
had had one or two instances that came under his own 
observation where the vacuum brake was found to be 
faulty. He remembered the railway accident at Penistone, 
which formed the subject of a Board of Trade inquiry. 
He knew that the inspector then said that that accident 
was the second emphatic warning within the last six 
months for the necessity of automatic action. That 
accident took place two or three years ago, but the Man- 
chester, Sheffield, and Lincolnshire Railway Company had 
since used the vacuum, and were using it at the present 
time. That brake was owned by Mr. Gresham, who was 
in court.—Mr. Gresham here rose and denied the owner- 
ship.—Mr. Gresham had, however, invented another auto- 
matic brake, which was superior to the vacuum, and was 
now being used on some of the principal trains of the com- 

ny. By the automatic brake a train could be stopped 

y the guard when the engine was going at full speed. 
The second blow, which caused the more serious a 
would have been occasioned by the breaking of the 
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vacuum brake pipe. “Had the carriages been fitted up 
with the automatic brake the second shock would not have 
happened, as the train would have remained stationary. 
He could not say that the carriages would not have been 
telescoped.” 

If Taylor and Davies had been found guilty of man- 
slaughter, the railway company would have escaped cen- 
sure. As the verdict stands, this, we are happy to say, 
cannot be the case. Whatever the /aches of the company’s 
servants, the verdict is essentially one of contributory 
negligence against the company. The entire system of 
working was bad, and it was carried out badly. The 
learned judge took in the essence of the case very clearly. 
He summed up to the effect that a person who vopannantly 
takes upon himself or has cast upon him a duty on the 
performance of which depends the lives of others, must 
bring to the discharge of that duty competent care, skill, 
and understanding; and if he fails to do so, and owing 
to such failure causes the death of another, that person is 
guilty of manslaughter. He further stated that before 
the prisoners could be convicted the jury must find that 
they had been guilty of culpable negligence, and that 
such negligence had caused the death of the deceased. 
He was of opinion that the company was seriously to 
blame for not adopting a different kind of brake after the 
warnings it had received, and that the suspension of 
the block system when special care was needed required 
explanation. If the jury thought the accident was due 
to a defective brake, they ought to acquit the prisoners. 
He also commented on the lowering of the starting 
signals, and the fact that the train was not provided with 
acord of communication. The jury, after deliberating 
for half an hour, found the prisoners not guilty, con- 
sidering the contributory negligence of the guards, the 
want of a cord communication, and the conflicting nature 
of the signals. The lesson taught the railway company 
has been a sharp one. May we hope that it will not have 
been taught in vain. 


DOCK ACCOMMODATION FOR THE EAST. 


Srvce we last wrote upon this subject but little seems 
to have been accomplished towards securing the con- 
struction of further facilities for docking ships to 
the eastward of Suez. According to advices received 
from Ceylon, the Lords of the Admiralty had made direct 
proposals to the Government of that Colony with the view 
of ensuring combined action towards the establishment of 
a dock at Colombo. These proposals we learn have 
been submitted to the Chamber of Commerce of the 
island, the members of which were unanimous in their 
approval of a scheme the carrying out of which must be 
essential to the completeness of Colombo as a port for 
shipping purposes. But while they were so unanimous, 
they appear, to judge by the reports published in the 
Ceylon Observer, to have singularly underrated the relative 
responsibilities of themselves and the Board of Admi- 
ralty. The latter has several alternatives open to it; the 
former may by an ill-judged want of liberality lose 
altogether the prospect of becoming possessed of a dock 
for very many years to come. The reply of the Chamber 
of Commerce, indeed, to the proposition of the Admi- 
ralty shows an utter want of appreciation of the position. 
It suggests, in effect, that the Imperial Government shall 
bear the whole cost of building the dock, while that of 
the Colony shall only be burdened with the expenditure 
necessary for the formation of a nerthern breakwater to 
render possible the eutrance to it. It was pointed out, in 
the columns of the local journal above alluded to, that 
this northern breakwater is part of Sir John Coode’s 
complete design for the harbour works of Colombo. 
According to that gentleman’s view, such a breakwater is 
necessary if ever the anchorage ground in Cclombo 
harbour is to be efficiently protected at all seasons of the 
year. The guid pro quo offered therefore by Ceylon to the 
Admiralty for the expenditure its people would thrust 
upon the latter is the execution of a work which, accord- 
ing to high engineering authority, must be done at their 
cost, whether a dock be provided or not. 

We cannot but think the Colony, as represented by its 
Chamber of Commerce, is behaving after a very short- 
sighted fashion. We have remarked above that the Board 
of Admiralty has several alternatives to fall back upon in 
the event of its predilection for a dock at Colombo not 
receiving adequate support by the local interests of that 
‘pesaa Singapore has offered terms of inducement far 
vxeyond those to which the Ceylon Chamber of Commerce 
appears to have been willing to commit itself, and yet we 
learn that these have been considered to be inadequate 
by the home authorities. If Ceylon, however, should 
refuse to cap such terms, we may feel assured that, in 
comparison with the Straits Settlements, Colombo has but 
little chance of selection. But failing a determination as 
to either of these two Colonies, the Admiralty has yet 
another alternative. Trincomalee, on the east coast of 
Ceylon, has, almost ever since it was acquired by cun- 
quest, been the great naval port of the East. It is 
one of the finest harbours in the world, possesses 
a depth of water even exceeding the demands of 
the service, is already furnished with a complete dock- 
yard establishment, and is, moreover, by past works 
of fortification, and by others at present in progress, fully 
capable of affording defence to any dock which might 
be constructed there. It is certain that a dock might be 
built and equipped at Trincomalee at far less cost than 
that which would have to be incurred for a similar work 
at Colombo; and yet the Ceylon Chamber of Commerce, 
while acknowledging how largely conducive to local 
interests the selection of Colombo would be, designs to 
throw upon the Imperial Government an outlay much 
larger than would have to be borne by it to construct a 
dock specially for naval purposes at Trincomalee, a port 
possessed, as we have pointed out, of many advantages 
unavailable at Colombo. We are as yet unaware of the 
opinion formed by the Lords of the Admiralty upon this 
reply to their overtures. We are quite uninformed, in fact, 
as to whether that reply has as yet been submitted to 
them; but we cannot but anticipate that it will be held 





to be most unsatisfactory in the financial sense in which 
we hold it to be certain the Admiralty approached the 
Colonial-office when submitting to it its proposals. There 
are many reasons for hoping, however, that the views 
expressed by the Colombo Chamber of Commerce will not 
be accepted, either by the Government of Ceylon or by 
the home authorities, as finally disposing of the question. 
We have in a former article named the many arguments 
that are in favour of the selection of Colombo as the site 
for a dock adequate to all mercantile and naval require- 
ments, and we should much regret any hasty decision 
which failed to secure its selection. 

But while we regard the subject from this point of 
view of localisation strongly in favour of Colombo, we do 
not forget that larger and more important interests are 
kept waiting while the negotiations we have referred to 
are left open. Time is an important element in the case. 
The deficiency of dock accommodation to the eastward of 
Suez is the subject of complaint from many quarters and 
by many interests—to none is such a factor more urgent 
than to our naval authorities. They are put to a vast 
expense, and to enormous inconvenience, by the absence 
of such accommodation. Singapore already possesses 
docks adequate to ordinary commercial requirements; but 
for the larger ships of our Navy there is no present. pro- 
vision between Suez and Hong = g. The fact entails a 
heavy annual burden on the public purse; but, in the 
event of naval hostilities in the East, the consequences 
entailed Sr persia greene might be incalculably more 
serious. blic opinion demands therefore that no more 
delay should be permitted in the settlement of this matter 
than is absolutely necessary to the exercise of sound 
judgment in localisation of the means to remedy that 
deficiency. If a large Imperial question, of pressing 
need for settlement, is to be kept undetermined until 
colonists—whether in Ceylon or the Straits Settlements— 
become alive to their proper responsibilities and advan- 
tages, incalculable evil may result. As regards Ceylon, 
we are aware that other works of magnitude proposed 
have the prior sympathy of its Governor; but we deem 
that Sir Arthur Gordon will hardly fulfil his duty if he 
fails to urge the early and liberal acceptance of proposals 
which cannot be shelved much longer without injury 
both to the interests of the people, the Government, and 
those wider ones of an Imperial character which we have 
above indicated. 





IRON AND STEEL IMPORTS, 


In the discussions as to “free imports,” the question of 
imported iron has often been introduced. Without touching on 
the general subject, it may be of interest to learn the fluctuations 
of late in the imports of iron and steel. Down to a recent 
period, these imports were divided into four classes—iron ore ; 
bar iron, with the allied angle, bolt, and rod iron; “unenu- 
merated ;” and unwrought steel. Another class has of late been 
added—that of girders, beams, and pillars—previously included 
with the “unenumerated” goods. As to the first of these, iron 
ore, it is well known that there is a steady growth in the 
imports ; and for the present year the total for the first ten 
months was 3,318,856 tons—the largest amount in any similar 
period, as far as we know. The bar, angle, bolt, and rod iron 
has decreased in the volume of importation of late. In the first 
ten months of 1885 the imports were 102,579 tons, but in the 
corresponding period of the present year they were 94,077 tons. 
The “unenumerated” iron and steel last year amounted to 
2,936,001 cwt., and this was rather above that for the previous 
year. This year, with the girders, &c., added for the sake of 
accurate comparison, the quantity was 3,400,000 cwt., so that 
there is an increase of some moment. The girders, beams, and 
pillars, included in the last quantity, were, for the ten months, 
49,370 tons, so that they are not so large in quantity as had been 
supposed. Finally, the imports of unwrought steel fluctuate 
more, but for the first ten months of the present year they were 
11,124 tons, which is above the quantity for either of the two 
previous years. It will be seen that, apart from iron ore, the 
tonnage of the imports of iron and steel is not large. this year it 
has been about 28,000 tons monthly, on the average, and the 
value about £280,000 monthly, so that the cost is rather heavy 
per ton imported. But this is only one side of the story: a 
considerable part of the importation is to allow of exportation 
afterwards—in other words, part of the imported iron only 
passes through this country. This year more than three-fourths 
of the bar, angle, bolt, and rod iron imported were exported 
afterwards, the unwrought steel imported was as largely sent 
out again, and more than a quarter of the unenumerated iron 
and steel imported was also afterwards sent out of the country. 
These re-exports are increasing: we sent out 58,000 tons of 
foreign bar, angle, rod, and bolt iron and steel in the first ten 
months of 1885, but this year, in the same time, the quantity 
was 73,000 tons. Similarly, the unwrought steel sent out rose 
from 6000 tons to 8000 tons in the ten months, and the unenu- 
merated iron and steel from 788,000 cwt. to 1,000,000 ewt. It 
is clear, then, that the imports of iron and steel are maintained, 
but as there is a much larger quantity re-exported, the amount 
of foreign iron and steel left in the country for use is being 
reduced. Put into approximate figures, the account is thus. The 
imports, after deducting the re-exports, were, for the first ten 
months of 1885, about 150,000 tons, whilst in the first ten 


months of the present year it has been about 140,000 tons. The. 


value has shown the same diminution, so that it would seem 
that there is only a portion of the imports remaining with us, 
and that in recent years that portion has known some diminu- 
tion. This comparison takes into account, as we stated at the 
first, none of the ore brought in. Of that branch of the iron and 
steel imports of which so much has been made—the girders, 
beams, and pillars—we have only details for the present year ; 
but this year,in the ten months, 49,370 tons were imported, and 
4593 tons re-exported, so that it must be frankly admitted that 
the proportion retained, whether increasing or not, is larger than 
it should be. The fact that there is a heavy carriage on goods 
of such weight by rail, and that the sea carriage is less from 
Belgium and Germany to some of the towns near the coast, may 
have its influence on the tonnage of these goods, but the facts 
remain as above put. 


ROADS IN THE COLONIES. 


Ir seems to be apparent that, while nearly all of our Colonies 
are deeply intent on extending lines of railway within them, 
some of them at all events are, in the endeavour to find the 
means fer such extension, ueglecting to a very serious extent not 
only the methods of supplying deficiencies as to ordinary roads of 
communication, but areeven disregarding the proper maintenance 





of those with which they have already supplied themselves, No 
course could be more full of danger to ultimate prosperity, 
The desire for railways is certainly natural. No one denies, 
or could deny, their vast importance in opening up districts 
which can by no other means be rendered available for settle- 
ment and cultivation. But after all, this importance, great 
though it be, must in all cases be held secondary to the 
perfecting of a network of close inter-communication in dis- 
tricts which are already fully occupied. That our colonists 
are now becoming alive to the danger of neglect of this 
principle is made apparent by the numerous complaints 
appearing in the many issues of our colonial press, Thus in 
those of Victoria we read that the general trade throughout the 
Colony is “languishing " on account of the bad state of the roads, 
The Ceylon journals write in even stronger terms of condemna- 
tion of a similar ill-policy adopted by its Government with 
views of an economy so false as to almost threaten by it utter 
ruin to the industries of several of the most important districts 
of the island. We read in the Ceylon Observer of many of the 
finest roads in the Colony having been so starved in the matter 
of upkeep that even light vehicles have been partially engulphed 
in the attempt to traverse them. If this be the case in the 
instance of transport of such a description the difficulties of 
heavier trausport may well be conceived. So grave indeed 
has the question become in the Colony last dealt with, that its 
journals call for inquiry as to the responsibility attaching to 
such a state of things by a special commissioner altogether 
independent of it. The very foundations of the roads are 
stated to be disappearing in many places ; while bridges and 
culverts along them are constantly failing. Ceylon has long 
held among our Colonies a pre-eminence as to the perfection of 
its roads ; and to that fact has doubtless been largely due the 
exceptional success which has until recent years attended its 
planting enterprise. Railways may be extended to any degree, 
but they will fail of their object if the lines of roads feeding 
them are allowed to become impassable. To that condition 
those in Ceylon appear to have arrived, and we should 
say that the Secretary of State for the Colonies can scarcely 
continue longer to turn a deaf ear to the outery to which 
the state of things existing is giving rise. As we have above 
written, Victoria echoes the complaint of Ceylon ; while, though 
ina minor degree perhaps, other of our Colonies utter similar 
complaints. It must be an axiom that railways should follow 
roads, The former can uever altogether accept the functions of 
the latter. Any Colony, therefore, which spends large sums on 
its railways, while it neglects the upkeep and development of 
ordinary roads, adopts a policy so suicidal that ere long the means 
must be wanting to make its railways pay for the cost of their 
maintenance and working. 


“ BOYCOTTING ” AND RAILWAYS. 


Ivy a late issue we noticed the want of harmony prevailing 
among our South African settlers as to the routes to be adopted 
for continued extension of their railways. It does not appear 
from what we have, since we so wrote, read in the Natal Adver- 
tiser, that so far as that journal may be accepted as represent- 
ing colonial opinion, our colonists in that part of our empire are 
willing to look at home for the causes of disunion. They throw 
the responsibility for it upon President Kruger’s “ persistent 
refusal to work in harmony with the other Governments cf 
South Africa in regard to railways ;’ ignoring the fact which 
seems to be patent to those who study the subject by the light 
of the colonial press writing generally, that whatever may be the 
degree of force to be given to the complaint above stated, the 
difficulty has arisen mainly from the undue influence exercised 
by divergent local interests. But we notice this subject again 
mainly to call attention to the novel proposal the journal above 
named has made in order to force President Kruger to yield 
what he deems to be the interests of the Transvaal State to 
those of purely British Colonies. The proposal is that the 
Transvaal should be “ boycotted” in order to prevent its alleged 
scheming propensity. We have heard only too much of late of 
the results to such a course in the case of individuals, and of its 
bad effect in such instances, to desire to see the system given 
the wider application suggested ; but the idea is certainly a 
novel one in the history cf railway development. It is as void 
of sense as would be a proposal that Middlesex should boycott 
Surrey because the desires of the inhabitants of the two counties 
might clash as to the direction some particular railway travers- 
ing both of them should follow. 








LITERATURE. 


The Economic Theory of the Location of Railways, By ARTHUR 
MELLEN WELLINGTON, M. Am. Soc.C.E. Revised and Enlarged 
Edition. New York: John Wiley and Son. 
F.N. Spon. 1887. 

Tuis is a very interesting and instructive book, being an 

analysis of the conditions controlling the laying out of 

railways to effect the most judicious expenditure of 
capital. After introductory chapters on the “ Inception 
of Railway Projects,” and on the nature and causes con- 
nected with “location” which modify the volume of 
railway revenue, together with chapters on the probable 
volume and growth of traffic, and on “operating” 
expenses—including maintenance of way, fuel, repairs of 
engines and rolling-stock, train wages, &e.—the author 
deals in succession with the nature and relative import- 
ance of the minor details of alignment; the influence of 
distance on the receipts and working expenses; and the 
effect of curvature and of rise and fall of the line on the 
safety and efficiency of a railway. Considerable space is 
then devoted to treatises on the locomotive engine, rolling- 
stock, train resistance, the effect of gradients on train- 
loads, the influence of train-load on workiug expenses, 
assistant engines, the limit of maximum curvature, and 
the choice of gradients and devices for reducing them. 

The author next deals with the “Larger Economic 

Problems” affecting the construction of railways — 

embracing trunk lines and branches, light rails and rail- 

ways, the improvement of old lines, cross roads and inter- 
locking, and terminal facilities. Finally, the author 
discusses what he calls “The Conduct of Location,” which 
he regards as being amongst the more important of the 
subjects in the book. This includes the “art of “ recon- 
naissance,” ocular illusions, when to make surveys, the 
field work of surveys, topography, and the estimation of 
quantities. In short, the scope of the book is most 
comprehensive. The various branches of the subject 
are discussed ina painstaking, methodical, and thoroughly 
practical manner, and are elucidated by numerous and 
elaborate tables of great interest, which bear testimony 
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to the thought and labour bestowed on the subject by 
the author. The practical character of the book is aptly 
described in the following pareare h taken from the 

reface :— The mathematical form of discussion has been 
intentionally avoided, first, because the book has been 
written for practical men as well as for students, and 
mathematical methods are apt to repel them; and 
secondly, and chiefly, because mathematical methods of 
solution are not only inexpedient, but positively dangerous 
for the class of problems considered. When the difficulty 
of a problem lies only in finding out what follows from 
certain fixed premises, mathematical methods furnish 
invaluable wings for flying over intermediate obstructions, 
but whenever the chief difficulty of a problem lies in the 
multiplicity and dubiousness of the premises themselves, 
and in reconciling them with each other, there is no safe 
course but to remain continuously on the solid ground of 
concrete fact.” 

Theinformation embodied inthe book, which contains350 
pages, is too extensive to admit of its being here gone into 
in detail ina manner which would do justice to the author. 
Suffice it to say that the sections devoted to the mechanics 
of curve resistance, to locomotives and rolling stock, to 
train resistance, and to working expenses, are specially in- 
teresting and instructive, and will amply repay attentive 
and thoughtful study. The treatment is able, clear, and 
thorough; although full assent may not at all times be 
accorded to the conclusions arrived at by the author. As 
an example, those based on a comparison of the “ work 
done” by American and English locomotives may be cited 
as being open to question. 


Modern American Methods of Copper Smeltiny. By FE. D. 
Peters, jun. 8vo, pp. 342. New York: Scientific Publishing 
Company. 1887. 

Tus is essentially a practical man’s book. The author, 
who has at different times been engaged both in the 
assay of copper minerals and in the management of some 
of the larger smelting establishments in the United 
States, has, during the rare moments of leisure in a pro- 
fessional life, prepared several papers on the different 
operations of copper smelting, which are now collected 
and published. The volume is in no sense a complete 
treatise on commer smelting, but deals with points of 
practice that have come under the author's notice, and 
which as a rule are not noticed in the more formal volumes 
on descriptive metallurgy. 

Among the matters of special interest may be men- 
tioned the description of a modified form of the Cornish 
copper assay in use on Lake Superior, and a very full 
account of the different forms of blast furnaces, both 
round and rectangular, and with and without water 
jackets, which have come into general use on the other 
side of the Atlantic for the various fusion furnaces in 
copper smelting. Prominent among these is the account 
of a large Raschette furnace at Oxford, New Jersey, 
measuring 11}ft. by 3$ft. on the hearth, and blown by 
fourteen mouth tuyeres, which smelts 95 tons of ore daily, 
with a consumption of 12} tons of coke and four tons of 
small anthracite for the blowing engine. The section 
describing the calcination ores and regulus, and the 
operations of refining blister copper, also contain much 
interesting matter, although in these there is not 
much in the way of novelty to report. It is unfortunate 
that the author has not been better supported by his pub- 
lishers in the matter of illustrations, many of which are 
dark, smudgy woodcuts, that are quite unworthy of an 
otherwise handsome volume, and more particularly of the 
sterling matter that it contains. 








THE PRESERVATION OF IRON AND STEEL 
SHIPS. 


THE inner surface of the side and bottom plating in 
the earliest iron ships was protected by paint, only 
against corrosion and such other wasting influences as 
might operate on the interior of the vessel. It seems to 
have been considered at that time that the greatest wear 
and tear would take place on the outer surface of the 
vessel below the water-line, and that it was sufficient on 
the inside to simply paint the surface of the iron, and lay 
close ceiling upon the frames as high as the upper turn 
of the bilges to form a platform for the cargo and keep 
it clear of the bilge drainage. But shipowners were not 
long in discovering that whatever might be the ultimate 
durability of the bottom plating, the wear and tear from 
corrosion proceeded at a much more rapid rate on the 
inside than upon the outside of the vessel. This was seen 
to be particularly the case in the flat of the bottom, 
where the inner surface of the plating and the rivet heads 
were exposed to the continual wash to and fro of bilge 
water with every roll of the vessel. This action was 
much intensified when hard substances, such as fragments 
of ballast and lumps of coal or other portions of cargo, 
found their way into the limbers; and as these accidental 
droppings through holes in the ceiling, or by reason of 
inattention when limber boards were lifted, proved to be 
of common occurrence, it became evident that some steps 
should be taken to provide greater protection to the inner 
surface than was afforded by two or three coats of 
paint. Among other means which were adopted, the 
employment of a thick layer of asphalte seemed for a 
time best calculated to meet the circumstances of the case. 
But after a time it was found that asphalte was not a 
stable protection, especially in the machinery spaces of a 
vessel, With a moderate rise of temperature the asphalte 
became sufficiently fluid to “run,” and when a vessel had 
much rise of floor the protecting material would slowly 
leave the bilges and accumulate towards the middle line. 
Even the increase in temperature of such cargoes as grain 
or wool when stowed in the hold would at times be suffi- 
cient to soften the asphalte, and consequently expose a 
large area of the bottom plating, with its rivets and butt 
straps, to the wasting action of the bilge water and what- 
ever hard substance might happen to be lying in the spaces 





between the frames. Ultimately, after trying various 
materials, the shipping community by common agreement 
pronounced Portland cement to be the most trustworthy 
substance with which to protect the horizontal portions 
of the inner surface of an iron ship’s bottom. At the 
present day scarcely any other covering than this is 
employed, the only variation being in the proportion of 
sand which is added to the cement, and in the extent to 
which such substances as brick, broken tile, and coke are 
incorporated with the cement at places requiring a more 
than ordinary thickness of the protective material. 

The internal structural arrangements in the early iron 
ships were very simple, so that when the inner surface of 
the bottom and the frames below the bilges were well 
plastered with Portland cement, and the remainder of the 
ironwork was thoroughiy painted, as much was done as 
appeared necessary to avert wasting through corrosion 
and attrition, Competition for cargoes was not so keen in 
those days, and freights were sufficiently high to render 
shipowners comparatively indifferent regarding the 
weight of cement carried in the bottoms of their ships. 
It was not at all unusual to pour in cement between the 
floors to a height of 5in. or Gin. at the middle line, and 
to place at least an inch of cement where it was thinnest 
at the bilges. An advantage was found in this, inasmuch 
as a flush surface was prepared level with the limber 
holes in the floors, upon which the water in the limbers 
could flow freely to the pumps. Moreover, with such a 
great thickness of cement to be worn through before 
reaching the skin plating the presence of hard substances 
in the frame spaces became a matter of comparative in- 
difference. It was when the cement was thickly applied 
to this extent that recourse was sometimes had to broken 
bricks, tiles, and coke, to economise both in regard to 
cost and weight. At the extremities of the vessel, in 
particular, spaces not sufficiently accessible to be kept 
properly clean and painted were, and still are, filled with 
a conglomerate of this kind. 

The modern iron or steel vessel, whether of the mercan- 
tile marine or the Royal Navy, requires somewhat more 
attention in regard to the question of protection against 
internal corrosion than did the ships of a quarter of a 
century ago, or even a still more recent time. Sub- 
division into numerous compartments, cellular construc- 
tion of bottom framing, double bottoms, and water ballast 
tanks, have each and all tended to increase the rapidity 
of internal corrosion, while they have diminished the 
accessibility to parts of the vessel which, in order to be 
kept durable, require constant and close attention. At 
the same time, while conditions calculated to diminish 
the natural lifetime of a ship have been accumulating, 
there has been simultaneously in progress a tendency to 
reduce the weight, and therefore the thickness, of the 
internal protective cement coating, with a view to increase 
her freight-carning capabilities, if a mercantile vessel, 
or to enable her to carry a greater weight of armour, 
coals, machinery, or whatever besides may contribute to 
her efficiency, if intended for war purposes. This reduc- 
tion in the thickness of cement originated in the Royal 
Navy, and although the minimising tendency received a 
check by reason of the loss of the Megzra, which was 
distinctly attributable to internal corrosion in compara- 
tively inaccessible, and therefore imperfectly examined 
spaces ; a despite that disaster, the Admiralty have still 
persisted in applying lesser thicknesses than have so far 
received the general approval of mercantile shipowners. 
This is the more noticeable from the fact that H.M. shi 
are not usually provided with bottom plating of a = 
stance corresponding to what would be expected from a 
consideration of their displacement tonnage. The double 
bottom spaces of a ship of war are, however, generally 
accessible at all times, and therefore can be examined 
with greater frequency than those of a mercantile vessel, 
which in the majority of cases, it is to be feared, are 
inspected only at intervals of three or four years. Only 
from $in, to lin, of cement is laid upon the inside of the 
bottom plating of ships in the Royal Navy, but great care 
is taken to ensure that the protection is of excellent 
quality and properly applied. As there is little or no 
risk of foreign substances, such as portions of the ballast 
or cargo of a merchant vessel, getting between the frame 
spaces, such a thickness of good Portland cement is doubt- 
less sufficient to afford the needed protection against wear 
and tear of the plating. The use of thin cement in mer- 
cantile vessels cannot, however, be viewed with the same 
sense of sufficiency and safety, and unless very careful 
measures are taken to ensure free drainage to the pumps 
by means of holes in the frame angle bars, the saving in 
weight actually carried by the vessel is very doubtful. 
Such drainage hides must be of elongated oval form, with 
smooth edges to reduce the risk of their being choked, 
and they must be cut at the level of the cement in order 
that no lodgment of drainage water may exist. Unless 
these measures be taken it will become a matter of saving 
cement and carrying water instead. But when the inner 
surface of the bottom plating has been satisfactorily 
covered in the way described, the necessities engendered 
by modern steamship construction have by no means been 
fully satisfied. There are still the girders, floors, and 
bracket framing within cellular or double bottoms to be 
considered, and the protection of the upper surface of the 
inner bottom is to a yet more obvious extent a subject 
for attention. Iron and steel decks, when not covered 
with wood, have for some time past been displaying an 
alarming disposition to corrode, and wherever we turn in 
a steel vessel there appears a cause for anxiety in regard 
to the ultimate durability of the material. It was thought, 
when iron first displaced wood in shipbuilding, that the 
days of ship decay were past, and this expectation has, 
it is true, been largely realised. But although dry rot is 
not now encountered in ships, yet in its stead we find a 
very destructive enemy in the form of oxidation, which 
can only be repelled by constant examination, cleaning, 
painting, and otherwise protecting the material of which 
they are built. When that material is steel, much greater 
vigilance is required than in the case of iron. 

Cellular bottoms and water-ballast tanks have now 


become very general in mercantile steamers, so that very 
few new vessels are now built upon the old-fashioned 
system with asingle bottom and ordinary floors. In a 
very few years steam. vessels without double bottoms will 
be rarely met with. But this system is not being 
generally adopted without abundant evidence bein 
afforded from existing ships that it is accompanied wit 
rapid wasting of the material of which the double bottom 
and its framing are composed. If it is necessary to 
frequently coat the outer surface of a ship to prevent 
corrosion, how much greater must be the necessity within 
such a space as a water-ballast tank? And yet instances 
are not uncommon wherein a water-ballast tank interior 
has never received a coat of paint or other protection 
from the time of building until the vessel was eight or 
nine years of age. 

Now, in dealing with these cellular spaces, it is above 
all things important that the iron or steel should receive 
a thick coating of the protective material before it com- 
mences to oxidise. In the case of steel the black oxide 
scale which covers the newly rolled material must of 
course in all cases be removed before any paint or other 
substance is laid on. This is necessary both on the inside 
and the outside of the vessel, and if neglected the results 
will sooner or later be both expensive and annoying to 
the shipowner. But when that scale is off and the surface 
cleaned, the paint, or whatever else is used, should be put 
on without any delay. On the interior of the vessel, 
where exposed to bilge water or to water ballast, paint is 
of very little use. Most shipowners have coated the 
surfaces at these parts with “cement wash,” or, in other 
words, with a very fluid preparation of Portland cement 
laid on with a brush. The same kind of coating has often 
been laid upon the upper surface of inner bottom plating, 
and with fairly good results. Elsewhere within the vessel 
iron or steel work should be painted, the thoroughness 
of the painting and the number of coats applied being 
of greater importance than the nature of the paint itself, 
which may be red lead, iron oxide, or white zinc, just as 
suits the taste of the person paying for it. 

Although “ cement wash” has proved a fairly satisfac- 
tory protection to the iron or steel work at the parts 
already referred to, yet recent experience tends to show 
that more advantageous results follow the use of Stock- 
holm tar and Portland cement. The surfaces coated must 
in all cases be free from oxidation and quite dry. If at 
all damp the intended protection rapidly falls off. The 
surfaces are first coated with Stockholm tar, and at once 
sprinkled with dry cement powder until as much cement 
is applied as will stick to the tar. The tar and cement 
speedily amalgamate and slowly set; but when set the 
protection is quite hard and wholly impermeable to 
water. The upper surfaces of inner bottoms may advan- 
tageously be covered with this protection, more especially 
when under engines and boilers. Indeed, the wear and 
tear to inner bottom plating below machinery and boilers 
has been found to be so great that in all probability the 
placing of double bottoms at that part of the vessel will, 
toa large extent, be avoided in the future. As was stated 
in a recent article upon this subject in THE ENGINEER, the 
wasting of double bottoms has become a serious question 
with theownersof some lines of steamers,and with the com- 
mittee of Lloyd’s Register. Unless some means can be 
taken to check the corrosive action which is so destructive 
at that part of the vessel, it will be necessary to add con- 
siderably to the scantlings, in order to provide a sufficient 
margin for possible and probable deterioration. The 
Stockholm tar and Portland cement remedy appears so 
far to meet the necessities of the case, and it is to be 
hoped that further experience will confirm present expec- 
tations regarding it. 

Uncovered iron and steel decks continue to waste at a 
rapid rate, despite all the attempts hitherto made to 
check corrosive action. Coal tar and black varnish seem 
only to make matters worse, and the “let-alone” policy 
appears so far to be as good asany. Singularly enough, 
the more traffic there is on an iron deck the less the wear 
and tear is found tobe. At the sides of large hatchways, 
for instance, the corrosion is less than at parts of the deck 
where men seldom walk. It is not difficult to explain 
this phenomenon. As is well known, oxidisation of iron 
progresses most rapidly in the presence of existing rust. 
The rust of copper prevents further corrosion, and only 
by the constant exfoliation on the surface is the bottom 
of a copper-sheathed ship kept clean. If that exfoliation 
is deaciee. the substance of the copper is preserved from 
wasting, but at the cost of a foul bottom. With iron the 
case is different. Oxidation engenders further oxida- 
tion, and hence the necessity for frequently scaling the 
surface of iron which is permitted to oxidise at all. The 
wear and tear of traffic near the hatchways wears away 
the scale of rust as it is formed, and consequently corro- 
sion proceeds more slowly there than elsewhere on the 
iron deck. The constant falling of salt water on the 
deck is undoubtedly the cause of its rapid corrosion, and 
up to the present time no means appear to have been 
successful in keeping the water from acting ou the surface 
of the iron. Probably the Stockholm tar and Portland 
cement remedy would be as efficacious as any if it were 
hard enough to endure, but that is doubtful. Under 
present circumstances, the best course seems to be to scale 
the deck frequently, and so imitate at all parts of the 
surface the action which nominally operates so advan- 
tageously at the sides of the hatchways. 








THE WESTINGHOUSE AUTOMATIC ENGINE.—A company is being 
formed in this country to manufacture the well-known Westing- 
house high-speed engine. This engine is the invention of Mr. 
Henry Herman Westinghouse, brother of Mr. George Westing- 
house, the inventor of the Westinghouse brake. A good Loard of 
directors has been got together, and a suitable site for new works 
near Glasgow has been secured ; it has all facilities for traffic, and 
the new works can, it is considered, be erected, equipped, and in 
working operation within six months. Messrs. Alley and Maclellan 
| will continue to manufacture for the company until the new works 
ae ready. The capital of the company will be £100,600 in £10 
shares, 
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EXHIBITION AT VINCENNES IN COMMEMORA- 
TION OF THE FIFTIETH ANNIVERSARY OF 
RAILWAYS. 


THE general plan of the Exhibition building at Vincennes— 
drawn up by the architect, M. Fouquian—is rectangular in 
form, 230m. by 91°50 m.,.and covers au area of about 21,000 
square metres. Having in view the old materials and ground to 
be dealt with, the span of the principals was fixed in accordance 
with the dimensions of the latter, that is to say, at 15°80 m. for the 
four middle galleries, and at 13°80 m. for the two ends, The 
centre was fixed at 5m., corresponding to the length of the 
planks generally sold for roofing. The height of these galleries, 
to be in proportion with their width, was fixed at 715m. 
at the springings and at 10°65 m. at the ridge, not comprising the 
skylight. These six galleries are cut across the middle by a 
central gallery 20 m. wide. The height of that at the springings 





should be the same as that of the principals at the ridge to 
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part being the same in both cases, 3°40 m. on the slope. The 
distance between the purlins is 1°15 m.; they are of pine wood, 
of a kind known as bastaing 18 x 7. The twelve weigh about 
550 kilogs.; the battens rest directly upon the purlins, without 
any intervening trusses; they also are made of pine planks 
0°03 m. thick, and from 0°11 m. to 0°13 m. wide, and weigh about 
18 kilogs. per superficial metre. The roof is constructed of zinc 
No. 10 in the form of lozenges supplied by the Société de la 
Vieille Montagne. Three lozenges cover a square metre. The 
glazing of the skylight is of blown striated glass 4 mm. in thick- 
ness, and weighing 12 kilogs. per square metre. Total weight of 
a bay of 15°80 m. extending over 5 metres :— 


Kilogs. 

Metal ee Uk ee ae ee ee ek; 
ee ee eee eee 
Battens 5°60 m. x 2x5 m.=56 m. x 20 kilog.. e- 1120 
a, Sh cso. ep” Ge ss Sh hh oe On 280 
Glazing. . 456 
Total 4576 





ENTRANCE, VINCENNES EXHIBITION. 


which it is united, that is to say, 10°65m. The height at the 
middle reaches 14°15 m.; the spaces between these principals 
could only be the openings to the longitudinal galleries by 
fixing intermediate supports, which would produce an ungraceful 
effect. To carry the roof and the glazing, the spans of the 
purlins should then be 15°80 m. and 13°80 m. The dimensions of 
these purlins were fixed by reference to those of the Dion princi- 
pals of the Exhibition of 1878, which were 15 m. The profile and 
sections of the three principals had then to be decided upon. 
The use of metal had to be limited strictly to the necessary, 
and the maximum stress to which it would be exposed in every 
section taken into account. t 
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Being per 1 superficial metre 

a ee ee ee eee eee 

Total supposed weight uniformly distributed and per 
er er ee ee ee ee ee 2 
Calculation of stresses :—If the principal were considered as a 

girder resting freely upon its supports, and receiving from these 

a vertical reaction only, the yielding momentum would be re- 

presented by a parabola, the maximum ordinate of which would 

> 72 
be ag But on account of the form of the girder, there is 
added to the reaction of the supports—a vertical force equal to 


half the weight of the girder—an unknown horizontal effort 


ates VIEW OF MAIN GALLERIES, VINCENNES EXHIBITION. 


Such was the programme of construction with a view to | 
absolute economy, and it was closely followed. The angle iron, | 
50 x 50 x 5mm., was at first chosen for the principal as being | 
that of the minimum weight which would permit the use of | 
rivets; but upon trial it was found insufficient in strength to | 
bear the required stress, and was therefore renounced for one of | 
60 x 60 x 6 mm., and the 50 reserved for the lattice. A | 
certain number of the slanting bars of the 15°80m. principals | 
are also 60 x 60x 6mm. The height of the main rafter is con- | 
tinuous, and equal at 0°80 m. An are 2°50m. in circumference | 
unites the rafter to the piers, which are 0°60 m. wide at this 
point, and at the foot of the 15°80 m. principals 0°45 m., and 
0°40 m. at the foot of the 13°80 m. principals, The arched part 
of the inner angle iron for the 15°80m. principals is 8 mm. 
thick. 

The stresses which the principals may be called upon to resist 
are those due to their own weight, the wooden purlins, the lath 
battens, the covering, and the wind. The weight of the metallic | 
portion of a complete 15°80 m. principal is 2200 kilogs., being 
29 kilogs. per superficial metre. The wooden purlins, as well as | 
those of the skylight, are placed on a perpendicular with the 
vertical uprights of the main rafter ; they number six on each 
side for the 15°80 principals, and five for the 13°80, the glazed 


acting in an‘inverse direction to the vertical reaction. This 
tends, in fact,"to open the principal, while the horizontal reaction 
tends to close it. The roof has been illustrated and described 
at length in the Genie Civil by M. C. Canovetti, from whose 
description that which we publish is a translation. 

On the other hand, the fastenings at the foot of the principals, 
and to their detriment, the friction produced by the vertical 
reaction, prevent the principal from being displaced in a hori- 
zontal direction. Theopening which might be produced by the 
weight is counteracted by the closing-up tendency of the thrust, 


| to say nothing of the smaller influences—that is to say, the 
| moment d’encastrement at the points of support, and the defor- 
| mation due to longitudinal compression. M. de Dion states that 
| the thrust is determined by these conditions, and that the 
| necessary value is attained thereby. 


It is sufficient then to explain that the elongation due to the 


| weight is equal to the shortening due to the thrust, in order to 


get an equation which will prove it. 
M. de Dion has also proved that these deformations, or more 
correctly speaking their horizontal projection, were expressed by 


pe +4, being the moment of deflection at each point. This inte- 


gral must be eliminated, or w is for each section equal to the 
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difference between the moment of flexure due to weight and the 
moment due to thrust. 

When the scale of the forces is such that the neutral axis 
represents the moment of the thrust, the parabola of the moments 
of deflection cuts this neutral fibre, and the value of the effective 
moment of deflection is represented—in the same scale—by the 
difference between the ordinates of the two curves. Under these 


conditions, the value of # multiplied by the value of of each 


section considered ought to be such that the integration could 
result in 0: in other words, that in carrying over to the 


developed neutral axis the sums of —% as ordinates, the two 


surfaces obtained should be equivalent. 


When this condition is satisfied, the maximum ordinate of the 
moment of deflection due to weight, the absolute value of which 
is known, gives the scale of the forces. The ordinate at the ridge, 
on this scale, gives the value of the thrust multiplied by the 
maximum ordinate on the neutral line ; and as this is known 
the value of the thrust is deduced therefrom. 

This is the unknown part of the problem ; this once deter- 
mined, the force acting on each section can be graphically 
deduced, and the projection normal to this section gives the 
effurt of compression, The projections permit the decomposition 
of these forces in every bar of the lattice, and to show the stress 
to which each piece is subjected. The effective compression in 
each section of the principal being known, it is added to or 

m 
deducted from the value which is given by the ratio I, the 


value of the effort per square millimetre in each section. 


Calculations relating to the 15°80 m. principal.—The principals 
being 5 metres apart, and weighing 120 kilogs, per square metre, 
the weight to be supported is equal to 600 kilogs. per lineal metre. 
The theoretic opening, measured between the centres of the 
points of support, being equal to 15°35 m., the maximum ordinate 

H Ate 
of the parabola would amount to m= 600 1506 
= 17°671 kilogs.—Fig. 1. The neutral fibre being represented 
on the scale of 0°01 m. per metre, in order that the equivalence of 
the two surfaces may be obtained, this maximum ordinate 
must be represented by 135 mm., from which it is deduced that 
the scale of forces is equal to 0°0077 m. for 1000 kilogs. The 
maximum ordinate N y of the neutral fibre measured by this 


. 10°225 m. x 0°01 m. 
ee 00077 m. 
0°01 m. gee 
00077 x 1000 kilogs. = 1298. 
over a vertical line the values of the greatest effort for each of 
the points considered, and combining this effort with the con- 
stant value of N, we should have for each section the resultant 
which projected normally from each section, gives the com- 
pression effort, and dividing this strain by the section expressed 
in millimetres the compressive stress per square millimetre is 
obtained—Fig. 3. It is sufficient to trace the values of u 
measured graphically between the curves, divided by the 


t give the means of tracing the curve of the effort per 





, because y is equal to 


10°225 m.; thus N = Carrying 


value 


square millimetre which is developed under the action of the 
moment of deflection alone. By adding or deducting the value 
due to compression we have the real effort per square millimetre 
to the scale of the diagram, horizontal lines representing the value 
of this effort in proportion to 5, 6, 7, 8 kilogs. to give at a glance 
the whole of the efforts. These calculations show that the 
maximum strain in the main rafter does not amount to 6 kilogs., 
while in the supporting part it is nearly 9 kilogs. for the inner 
angle iron and in that section that follows the curved part 
which has been strengthened. It might have been preferable to 
continue as far as this section the use of the 8 mm. angle iron 
instead of the 6mm. It is in order to simplify construction 
that the use of the former iron has been limited exclusively to 
the curved part. A slight increase in the thickness of the sup- 
porting portions would have produced the same result. These 
principals, to the number of 180, were constructed in the 
factories of M. Moisant in less than 2$ months. The dimen- 
sions of the 13°80 m. principals are identical to those of the 
15°80 m., except a diminution of 0°05 in the width of the sup- 
porting columns at the springs, and the suppression of the 
extra thickness of the interior angle iron. The principals of 
this type were constructed in the factories of “ La Société 
Nationale d’Ivry.” They number 84. 
20m. principals,—For the principals of the central gallery 
the calculations have been made reckoning for a distance of 
15°80 m. apart. Notwithstanding the diminution of space 
between the two last bays and that of the weights on the upper 
principals, they have all been made alike for the sake of sim- 
plicity, and each principal may be used indiscriminately. The 
purlins are supplied with a complete joint in the middle, that 
they may be lengthened or shortened as required. A load of 
120 kilogs. per superficial metre has been assumed, and as the 
metallic portion is 50 kilogs. per superficial metre, the wind- 
pressure effort is reduced to 41 kilogs. On the other hand, the 
co-efficient of work per square millimetre is less than that 
allowed for in the small principals, and only amounts to 7°5 kilogs. 
in the curved part of the pier and in the 15°80 m. purlins. The 
load on the principal per lineal metre is 15°80 m. x 120 kilogs. = 
1896 kilogs. The maximum ordinate of the parabola is then 
1896 kilogs. x 19°40 m.? 
8 
the principal being represented on a scale of 0°01 m. per metre, 


. ¥ This 


= 89,197 kilogs. (Fig.5), 


in order that the two areas may be equal—Fig. 8. 
ordinate must be equal on the diagram at 0°165 m.; from which 
it is concluded from the scale of forces that 0°00185 m. represents 
1000 kilogs. N y by y = 13°62 m., being represented by 13°62 m. 

: : 0°01 m. : a ies 
x 0°01 m. N is equal to Des a, x 1000 kilogs. = 5400 kilogs. 
Following the above method, the longitudinal pressure and the 
actual efiects can be calculated in each section—Figs, 9 and 10. 
On account of the presence of the plate filling, and web in one 


part of the inner angle-iron work, the ratio 4 must be calculated 


separately for the extrados and the intrados, because the neutral 
fibre no longer corresponds with the medial fibre. The 
15°80 m. purlins are 0°60 m. deep, and are 1°616m. apart in 
horizontal projection. They are constructed with 60 x 60 x 7mm. 
angle irons, and weigh about 200 kilogs. per lineal metre. The 
maximum effort in the middle of their span is 7°500 kilogs. The 
shoes which receive the end of purlins, and the skvlights of the 
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longitudinal bays, are composed of 70 x 70 x 8mm. angle iron, 
and their depth is 0°80m. Two angle irons in a parallel direc- 
tion to the main rafter of the principals receive the ends of the 
purlins, These angle irons are suspended by irons bolted into 
the lower angle iron of the wall plates. The total weight of 
this part, comprising skylights and all the connecting pieces, is 
54kilogs. The half of this weight is made up of the purlins on 
account of their great span. The absence of the wooden purlins, 
which are here reduced to a simple—fourrure-—in order to facili- 
tate the fastenings of the battens, compensates for the weight 
of the metal. ; 

The skylight principals are heavier in —— to the others, 
because the angle iruns which support the former do not form 
part of the purlins, Besides this, the greater span has _necessi- 
tated the use of 35/40 wood, instead of 30/35 used for the other 
principals, The skylight weighs 15 kilogs. per square metre, 
instead of 9 kilogs.; but if it be taken into account that the wall 
plates take the place of a running principal, and that the weight 
is divided over a surface of 25m. instead of 20m., by adding 
the half weight of the purlins and lateral skylights, the average 
weight is not more than 45 kilogs. per square metre; and with a 
skylight of the same weight as the small principals, this weight 
would not be more than 40 kilogs. The increased weight is 
partly due to the larger.size of the gallery, which has made it 
necessary that each piece should be of larger dimensions. In 
fact, the weight j-er lineal metre of the 20m. principal is only 
215 kilogs. Now, that of the 15°80 m. is 81 kilogs., and supposing 
the same weight could have been realised for a 20 m. principal, 
with a space of 5m., it will be seen that more than three of 
these principals would have been required to take the place of 
one of 15°80 m., and that the weight would have been greater 
than that employed—243 kilogs. instead of 215 kilogs, In 
reality, instead of weighing the same as a 15°80 m. principal, the 
20 m. principal for 5 m. from centre to centre would have 
weighed 160 kilogs.; that is to say, just double, for only the 
plates and webs could have been suppressed without diminish- 
ing the other parts. 

However, the lesser weight of the purlins and skylight would 
have been a great economy if other requirements i not ren- 
dered it preferable to do away with the intermediate principals. 
It might have been possible to have a 20 m. principal weighing 
only about 46 kilogs. per square metre, taking the medium 
between the minimum of 5m. and the maximum of 15°80 m. 
In spite of that the weight is much reduced for a strain not 


being of the ordinary open-jointed kind used in such buildings. 
The external walls or gables of the courts along the south front | 
of the buildings are nearly completed, and considerable progress 
has been made with the gables and small towers along the prin- 
cipal front—that facing the park and University. Much of 
the heavy work connected with the great centre dome is well 
advanced. This outstanding feature is over the point of inter- 
section of the main with the transverse avenue, and is 80ft, 
diameter by about 140ft. extreme height. The main framework 
for this feature will consist of the dome of the Exhibition at | 
Manchester, the purchase of which has been effected by the 
Glasgow building committee. Strong supports are necessary for 
ing the weight of the dome structure, and these are sup- 
plied in the form of four massive octagonal brick towers spanned 
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considerable bearing on the larger scheme with reference to the 
transport of ships and other heavy objects, such as ordnance, &c., 
from point to point. 

As a matter of course, marine engineering and shipbuilding 
will be represented in the Exhibition in a way worthy of the 
Clyde’s world-wide fame in these departments. All the Clyde 
shipbuilding and engineering firms are preparing excellent 
models of the ships and engines they have produced. The 
great amount of important work recently turned out by several 
firms for our own and other navies is being made the subject of 
representation in such a style as shall impress every visitor. 
From the North-east coast of England similarly interesting ex- 
hibits are promised. Glasgow and the West will also be to the 
front with superb locomotive engines, steel manufactures, mining 
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at the top by four strong iron girders, on which the dome will 
rest. The contractors for this and other girder work in the | 
buildings are Messrs. Arrol and Co., Glasgow. 


and mechanical engineering specimens of every description. The 
manufacture of carpets, cottons, linen, &., will be demonstrated, 
together with the speciality of Turkey-red manufacture. The 


exceeding 7°5 kilogs. 

The formation in one of the arc and the supporting part was 
a happy idea—due to M. Dion-—harmonising the esthetic and 
the useful, and it is suggested that wherever the principals of 


In making accommodation for the fine arts section, which | chemical industries of Glasgow and district will assume a pro- 
it is intended shall be one of the most important depart- | minent place in the Exhibition, together with special manufac- 
ments of the whole Exhibition, special care is being taken | tures, such as gutta-percha, sperm candles, and silk production 





this type can, withuut inconvenience, be used, in which a stress 
is set up in opposition to the thrust, it should be done, for the 
supplementary strain in the points of support, without the 
necessity of increasing their dimensions, is sufficient to be able 
to dispense with the use of ungraceful tie-rods. This type of 
principal has over others—such as the Polonceau—the advantage 
of greater stiffness in the transverse direction. 

The 15°80 m. and 13°80 m. principals rest upon blocks of 
rubble masonry ; large webs of iron fixed by fiush rivets to the 
fuot of the principal intervening. Each masoury pier is 1°40 m. 
x 080m. x 0°80 m., being about a cubic metre of masonry. 
The beds are all perfectly levelled by a coat of soft cement. 
The principal, stiffened by two chévres, rests on the plate, and 
its solidity is immediately secured. A brace to the upper part 
is then sufficient to maintain the equilibrium. 








THE GLASGOW INTERNATIONAL EXHIBITION, 
1888, 


Tue foundations for the buildings of the forthcoming Inter- 
national Exhibition at Glasgow were completed about the middle 
of July, and y—in less than four months’ time—the 
enormous area lying between the river Kelvin and Dumbarton- 
road, on the bank opposite to that on which stands the noble 
pile of Glasgow University, is almost completely covered with 
substantial buildings in various degrees of progress. Exhibition 
buildings are proverbially behind time, but if one may judge from 
the degree of progress already made, the vast erections at 
Glasgow will not only be finished in every detail by the proposed 
date of opening, but in their main features they will be complete 
before the winter weather sets in, which in the experience of 
other such undertakings has proved so formidable a hindrance 
to progress. It may probably not be known to our readers, but 
the buildings as they are being erected cover a considerably 
larger area than at first proposed. At an early stage it was seen 
that the demand for space would probably exceed the original 
anticipations, and it was therefore determined that the buildings 
should be as large as the available site would permit. The 
increase is proportionately greatest in the machinery annexe. It 
has been extended in area fully 35 per cent., and the main 
building 15 per cent., the total increase being about 20 per cent. 
The annexe amounts to over 92,000 square feet, being 330ft. in 
length by about 250ft. in width. This gives an area quite seven 
times larger than that devoted to the same purpose in the Edin- 
burgh Exhibition of last year, but somewhat less than the corre- 
sponding department in the Manchester Exhibition. As the class 
of exhibits, however, which may be most plentifully expected in 
the Glasgow display, will occupy less space, per exhibit, than those 
at Manchester—cotton spinning and other textile machinery— 
which require large floor area, the collections at Glasgow will 
not be less numerous or representative of the engineering 
industries. The Messrs. Penman and Co., Glasgow, William 


that the temporary housing for the reception of the exhibits | and spinning. Paper-making and printing machinery—Edin- 


shall protect them from every preventibleinjury. The external | 


walls of the section are composed of brick, 18in. thick, built in | 
two thicknesses, with an air space between to insure dryness, | 
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burgh’s speciality—will form no inconsiderable portion of the 
machinery in motion section. Perth, Dundee, and Kirkaldy 
will forward notzble specimens of their special manufactures, 
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{ Wilson, Glasgow, and Messrs. Galloway, Manchester, are to supply | while the internal walls are Qin. thick and built solid. Iron | Aberdeen likewise, while Paisley, Greenock, Kilmarnock, Ayr, 
the boilers required for the machinery in motion. couples support the roof of this section, all connected with which | and other western towns will be well to the front. From ali 

The whole area covered in amounts to over 105 acres, or about | is in a forward state. The floor is laid solid on concrete, and all | parts of England applications for space are being made, while in 

34 acres more than the roofed-in space of the Edinburgh Exhi- | the openings between the various galleries will have Messrs. | the cases of Birmingham and Sheffield there will be organised 

bition. From the general plan uf the buildings and grounds, 


which we give on this page, it will be seen that a grand 
central avenue, 60ft. in width, extends the whole length 
of the main portion of the buildings—1050{t.—intersected 
at the centre by a transverse avenue of the same width. 
On either side of the former is a series of courts 50ft. in width, 
and varying from 100ft. to 190ft. in length. At the east end of 
the grand avenue the large concert hall, capable of seating 3000, 
and 160ft. long by 100ft. wide, will he situate. A grand organ, 
by Messrs. J. W. Walker and Sons, of London, will be fitted in 
a recess, and in front there will be a spacious platform for an 
orchestra and chorus. 

The measure of progress attained in the erection of the vari- 
ous sections of the building may be briefly outlined. The prin- 
cipals of the timber roofs over the whole of the main building, 
with a small exception, have now been erected, braced, and 
purlined, The roof-lights have been fitted on the main avenue, 
the whole of the south courts and some of the north courts ; 
and all the courts are nearly covered in with galvanised iron, 
the contractors for this aud other features being Messrs. F. 
Braby -nd Son, The flooring is laid throughout all the courts, 





Chubb’s patent fire-proof doors, as in the Manchester Exhibition. 
The heavy digging and building work connected with the 
machinery annexe is now completed, and the iron standards for 
the roof, designed also to carry the shafting, are nearly all 
erected, while the roofing is framed and ready for erection. 
Within a few days the construction of the dynamo sheds, boiler 
house, and chimney stalk will be proceeded with. 

The dredging of the river Kelvin, which flows through the | 
grounds, is being rapidly carried out, together with the formation 
of embankments and promenades. Applications have already | 
been made by several firms and individual inventors for per- | 
mission to exhibit launches and other craft propelled by steam 
or electricity, and others in which the fuel used is oil or com- | 
bustibles other than coal. Several shipbuilding firms have | 
agreed to show various classes of torpedo boats propelled by | 
electricity. The river and its banks will be used to show the | 
practical working of a new patent ship-railway, which will take up | 
a boat from the river, and after carrying it some distance, launch + 
it again into the water. The boat will carry some twenty or | 





thirty passengers. This demonstration of the practicability 
the ship-railway on a small scale, if successful, should have 


representation of the varied manufactures of these cities, Glasgow 
being a large consumer and exporter of such. From the colonies of 
Britain, as well as America, Canada, and Continental towns, 
many notable exhibits are expected ; while so far as India is 
concerned, it is abundantly clear that the special section 
devoted to that vast empire will form a more representative 
display than has ever been brought together anywhere apart 
from the special Indian and Colonial Exhibition in London 
last year. Influential committees which have been organised 
in the several provinces of India and Ceylon guarantee 
a varied and comprehensive representation of native 


| art manufacture and products. _ It is expected that, wholly or in 


part, the Prince of Wales’ valuable collection of Indian presents 
will be placed on view, and the carved screens purchased on 
behalf of the Glasgow Exhibition at the close of the Indian and 
Colonial last year, will go to form decorative structural work in 
the section, as well as to provide fronts for the spaces to be 
occupied by Indian importers. Arrangements are being made 
for bringing from India a number of native artisans to show 
their modes of work, and in the Indian tea room the model of a 
native tea garden will be fitted, illustrating the whole process of 
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growing, manufacturing, and packing tea. Eight courts altogether 
are being set aside for foreign and Colonial exhibits, and several 
other courts for a “Women’s Industries” and an “ Artisan” 
section, the aim of the promoters being to make these last two 
sections so thoroughly representative and generally interesting 
as to give them an importance which has never hitherto been 
secured for them in undertakings of the kind. 

The architects and executive of the forthcoming Exhibition 
are not following in the beaten track of previous displays in the 
matter of counterfeiting “Old” Glasgow, although fitting sub- 
jects for reproduction are by no means wanting. Only one 
such feature will be erected: that of the Bishop’s Palace or 
Castle of Glasgow, which formerly stood near the Cathedral, 
and was associated with many notable events in the history of 
Old Glasgow. This interesting and picturesque edifice will be used 
as a repository for souvenirs, hierlooms, and objectsof antiquarian 
interest, such as may have been connected with the more im- 
portant epochs of Scottish history, and are illustrative of the 
usages and modes of life of the Scottish people in the past. 
The entertainmeut element, as seen from previous Exhibitions, is 
an important factor in the financial and general success of these 
undertakings, and the Glasgow Exhibition will not be behind, 
but rather in advance in this matter. The natural beauties of 
the Exhibition site are in themselves impressive, but when taken 
in conjunction with the extensive gardens, the various fountains 
—including a “fairy” fountain, similar to the Manchester 
success, and a trophy fountain, the gift of Messrs. Doulton, of 
art ware fame — the ponds, river, and aquatic sports, the 
illuminatious, music, “switch-back”’ railway, and lastly, the full 
and varied provision of dining accommodation, pavilion, cafes, 
and kiosks, the attractions of the Exhibition should be indeed 
powerful and constant. Allotment of space to those who have 
applied for it, has now begun to be made, while no further 
applications can be entertained, except in the case of those 
coming from Ireland. The buildings are expected to be ready 
for the reception of exhibits by the middle of February, and it 
is hoped the opening will take place about the beginning of 
May, and that the Prince and Princess of Wales will perform 
the ceremony. 








THE INSTITUTION OF CIVIL ENGINEERS. 


PRESIDENTIAL ADDRESS. 
(Concluded from page 391.) 


Mr. Bruce next dealt with the changes in the manufacture of iron 
and steel, and the great extension in their applications. 
Steamships.—Great indeed have been the changes during the last 
fifty years in the building of ships and in the means of their pro- 
pulsion ; these changes I will endeavour shortly to trace. In 1837 
the proportionate tonnage of steamers to the total registered ton- 
nage of British ships was only as 1 to 41. In 1887 this proportion 
has become as 1 to 2‘14. The average tonnage of all vessels in the 
British Register_in 1837 was 108 tons, and of steamers alone at 
the same date the average tonnage was 113 tons. Now, in 1887, 
the average tonnage of these respectively for all vessels is 246 
tons ; and in the case of steamers alone, 476 tons. The average 
tonnage of steamers bas therefore increased more than four times 
since the year 1837. The total tonnage of all vessels on the British 
Register in 1837 was 2,792,646 tons, as compared with 9,246,051 
tons in 1886 ; while the tonnage of steamers alone in the same 
nae bas increased from 67,969 tons to 4,318,153 tons. In 
837 there were only about 230 vessels on the Register of British 
ships of over 500 tons; and no merchant vessels, save those of 
the East India Company, were over 1000 tons; and there was 
then only one iron vessel on the Register at Lloyd’s ; whereas in 
1886 there were 4883 sailing vessels and steamers of 500 tons and 
above on the Register, and 2829 of 1000 tons and above, and 385 of 
2000 tons and above that size. The first Cunard steamers—the 
Britannia and Arcadia—were only 207ft. long, and breadth of beam 
34ft. 4in.; and the first steamer which regularly sailed between 
Liverpool and New York, beginning in 1838—the Royal William— 
was only 175ft. long, and of 700 tons; whereas we have now on the 
same route the City of Rome, 550ft. long and 8000 tons; the 
Umbria and Etruria, 500ft., and many others of like proportions. 
I refer to these facts not merely as interesting statistics, but to 
bring out the fact that the use of timber in shipbuilding restricted 
the size of the vessels, which restriction has been removed by the 
substitution of iron or steel. The use of timber in building ships 
reached its limit about the year 1850, but this limit did not exceed 
300ft. in length. After that date iron, in the first place, 
and subsequently steel, began entirely to supersede the use 
of timber in the building of ships; and this change of mate- 
rial rendered increase of size and alteration of proportions 
ticable and safe. Timber sailing vessels were seldom 
uilt of a greater length than three or four times their 
breadth; and though wooden steamers were sometimes made 
seven times their breadth, this involved a very special iron bracing 
to secure safety. After the introduction of iron, the common rule 
for many years was to make the length ten times the breadth, 
which has since been modified in general practice to about seven 
and a-half to nine times in the swiftest steamers. No serious 
attempt had been made up to 1837 to promote ocean steam navi- 
gation. Coasting service there was; but the large consumption of 
coal in the early days of marine engines, of which there is no 
very reliable record, but which was probably as much as 9 1b. of 
coal per indicated horse-power per hour, rendered it impossible 
commercially to undertake voyages to great distances from the 
point of supply of coal. The Sirius was the first vessel to steam 
across the Atlantic, which she did in 1838, performing the voyage 
in seventeen days, which now occupies seven ; and this voyage did 
almost as much asthat of Columbus himself to open up the new world. 
In the year 1837 all steamboats were propelled by paddle-wheels 
of the radial kind, ordinarily with fixed fioats, though some were 
made to feather. Various designs of engines were employed for 
driving the paddles. The most common was the side lever, 
which may be regarded as the type of the marine engine of that 
period, at all events for ocean-going steamers. It will be in the 
memory of the older members that in the year 1840 the Archi- 
medes steamer, fitted with a screw-propeller, made a voyage round 
the coasts of Great Britain, calling at varions ports to exhibit the 
first practical introduction of the screw in place of paddles, which, 
for ocean-steaming, it bas now almost entirely displaced. The 
introduction of the screw was gradual, and as late as 1862 the 
Cunard Company built the large steamer, the Scotia, with 
paddies. That, however, was the last they so constructed. Up to 
that date the improvement made in the marine engine was mainly 
due to an increase of size and power; gradually improved 
workmanship and design in details, and some economy gained 
by improved boilers and increased steam pressure. This may be 
illustrated by reference to some of the Cunard vessels as follows :— 
The Arcadia was built in 1840, and fitted with a pair of side-lever 
engines, with cylinders 72}in. in diameter and 6ft. 10in. stroke; 
boilers of the old. fiue type, and a working pressure of 6 Ib. to 7 Ib. 
The indicated horse-power at sea was about 700, and the consump- 
tion of coa] about 51b. per indicated horse-power per hour. Sub- 
sequent paddle steamers of the Cunard Company had engines of 
the same kind of gradually increasing size, but still with five 
boilers, until the Persia was built in 1855. This vessel had 
cylinders 100in. diameter and 10ft. stroke, but was fitted with 
tubular boilers worked at a steam pressure of about 20 Ib. 
These engines indicated about 3500-horse power, and consumed 
about 4]b. of coal per indicated hdrse-power per hour. 
The Scotia, built in 1362, had cylinders 100in. diamefer 





and 12ft. stroke, with tubular boilers working at a pressure of 
25 1b. per square inch. The indicated horse-power was about 4000, 
and the consumption of coal a little less than 4lb. per indicated 
horse-power per hour. It will be seen that as the boiler pressure 
increased the consumption of fuel decreased, but other conditions 
altogether were necessary before further economy could be secured. 
The introduction of the screw propeller necessitated an entire 
change in the design of marine engines. As it was necessary to 
drive the screw at a greater number of revolutions than it was 
deemed wise to drive the engines, the screw shaft was, in the 
earlier vessels, driven by the intervention of spur gearing at a 
greater speed than the engine itself. By degrees engineers took 
courage and applied direct-action engines, which are now universal 
for mercantile pu The next improvement in marine engines 
was the introduction, or rather the revival, of the surface-condenser, 
about the year 1862, followed by gradually increasing pressures, 
the use of larger cylinders worked more expansively, by which the 
consumption of coal was reduced to about 31b. per indicated horse- 
wer per hour. As early as the year 1856, Messrs. Randolph and 
Eider had adapted for marine purposes the Woolf double-cylinder 
engine, having two high and two low-pressure cylinders work- 
ing on to two cranks; but no very marked advance was 
made until about the year 1868, when what has since been 
known as the compound engine, having one high and one 
low-pressure cylinder working on two cranks, appeared. The 
Woolf engine had produced doubted y, yet it was 
not regarded with general favour for marine purposes, owing to 
the complication involved in having four cylinders. As soon, how- 
ever, as it was found that even greater economy could be obtained 
by using an engine with two cylinders, in no way more compli- 
cated than the ordinary engine then in use, a complete revolution 
in the construction of the marine engine took place, and the com- 
pound two-cylinder engine speedily displ: the ordinary two- 
cylinder engine and became the universal type. With its introduc- 
tion and the adoption of a boiler pressure of from 50 Ib. to 601b., 
the consumption of coal fell to about 2} 1b., being a saving of 25 per 
cent. upon anything which had previously been done. The pres- 
sure of 60]b. per square inch in the boiler was then considered 
high, teing about double the pressure in use before the introduc- 
tion of the improved engine. uch more attention required to be 
given to the design and workmanship of the boiler than had been 
previously given. But with all this there was a practical limit 
which could not safely be passed so long as iron was the material 
employed. It was not until about the year 1876 that engineers 
enerally had confidence enough in mild steel, produced by Sir 
William Siemens, to use it for marine boilers, and by its introduction 
alone was it possible to go on increasing the boiler pressure. Ina few 
years compound engines came to be worked at a pressure of from 90 
to 100 1b. with a consumption of somewhat less than 2 Ib. of coal per 
indicated horse-power per hour, or as Mr, F. C. Marshall, M. Inst. 
C.E., gave it in his paper in 1881, 1°828lb. Thus in 1880 a 
horse-power cost in fuel only a little more than one-third of what 
it had cost in 1837, estimating that at 5b. per indicated horse- 
power, and it was probably usually a good deal more. Engineers 
did not, however, rest content with the economy thus far effected, 
and the only known way of advancing in this direction was by 
increasing the pressure in the boiler—which the use of mild steel 
made quite practicable—and at the same time carrying the expan- 
sion principle still further by the adoption of three cylinders 
instead of two. This has been done, and constitutes the last great 
step in the improvement of ocean-going steamers. There are many 
of these now working with triple cylinders, at 160 1b. pressure, and 
an expenditure of not more than 14 lb. of coal per indicated horse- 
power per hour, and these triplicate engines are fast displacing the 
pounds, as the ds did the ordinary engine eighteen years 
ago. Mr. Alexander C. Kirk, M. Inst. C.E., now the senior partner 
in the firm of Messrs. R. Napierand Sons, was, I believe, the first to 
design and apply the triple expansion engine, which he did as early 
as the year 18/4. The plan failed at the time to secure the atten- 
tion which it deserved, and which it did not receive until seven 
years later, when another vessel was, under more favourable con- 
ditions as regards boilers, fitted with triple-expansion engines also 
by Mr. Kirk, for Messrs. Geo, Thompson and Co.’s Australian line. 
It would be easy to point to steamers in which the engines have 
since been altered from compound to triple expansion, where a 
reduction in the consumption of coal to the extent of 25 per cent. 
has been the result. The increase in speed since 1840 is indicated 
by the fact that the fastest made across the Atlantic by 
the Arcadia and Britannia, the first of the Cunard steamers, was 
at the rate of 9°33 knots per hour, while the fastest passage made 
by the Umbria this year was at the rate of 19°4 knots per hour. 
Some engineers, notably the firm of Messrs. Denny and Co., of 
Dumbarton, are even adopting engines which expand the steam 
through four cylinders successively, worked with a boil_r pressure 
of 170 to 180 1b; but the experiment is too recent to warrant 
judgment being prononnced upon it. We have thus seen the 
successive steps by which, in our Queen’s reign, the mercantile 
marine of the world has been changed. First the screw pro- 
peller, then the introduction of iron and steel in the building 
of ships, then the increase of pressure in the boiler and the 
introduction of surface condensers, followed by the use of 
pound and triplicate expansion cylinders, and a much larger 
increase in boiler pressure, rended possible by the use of 
mild steel in the construction of the boilers, effecting in all a 
reduction of at least 70 per cent. in the consumption of coal per 
indicated horse-power, and an increase of 110 per cent. in speed. 
And without pretending to be a prophet, it is no presumption to 
predict that the ultimate limit of saving or speed has by no means 
yet been reached. The whole subject of marine engines, especially 
in reference to the consumption of fuel, was very ably and 
exhaustively treated by Sir Frederick Bramwell, Past-President, in 
a paper he read in 1872, before the Institution of Mechanical 
Engineers, and also, in 1881, before the same Society, by Mr. F.C. 
Marshall, M. Inst. C.E.; and again by Mr. W. Parker, M. Inst. C.E., 
Chief Engineering Surveyor of Lloyd’s, before the Institution of 
Naval Architects in 1886. 


Mr. Bruce devoted considerable time to an interesting review of 
sanitary engineering, the rise and pi of hydraulic machinery, 
the rise and progress of the application of electricity, more espe- 
cially its recent engineering developments, and, in conclusion, he 
said :—‘‘It has not been possible to draw attention to other than 
the most prominent features of changes which have come over 
things engineering during the reign of our gracious Queen. While 
to matters relating to instruments of war, whether guns or ships, 
I have purposely made no reference ; the subject, though full of 
interest and importance, was too vast to be introduced. There is 
more satisfaction, too, in looking at the work of the civil engineer 
from its manifestly beneficent side. Jn viewing it as providing 
readier means for the passage of men and merchandise from one 
part of the earth to the other, whether by sea or land ; for the 
advancement of commerce and all that concerns human weal and 
progress ; helping to make famines impossible because the food of 
the lands blessed with ‘years of plenty’ is brought ready to the 
aid of lands where for the time the ‘ears are withered and 
blasted.’ There is something, too, more in accord with the sound 
of ‘Jubilee’ connected with the reign of a gracious Queen when 
we tell of progress which speaks of ‘peace on earth’ rather than 
of progress in that which deals in munitions of war, which, how- 
ever inevitable it may be, is always very terrible. I cannot sit 
down, gentlemen, without thanking you for the honour yeu have 
done me in placing me in the presidential chair, the highest seat a 
civil engineer can occupy. Noble men have sat here. To speak 
only of the dead, to me it is full of interest that I sit in the chair 
once occupied by my revered master, Robert Stephenson ; and it 
will be my aim whilst here to do nothing on which he would have 
looked askance; he whose career, entwined with that of his father, 
remains an instructive and pleasant memory to all of us who 
knew him, and within these walls will ever be a tradition never 
to be let go,” 
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TIDAL ESTUARIES AND THE BAR OF THE MERSEY, 


Sin,—The communication from Mr. Wheeler which appears in 
THE ENGINEER of 11th inst. is very interesting, and, with your 
permission, may lead to an ip ey discussion and valuable 
results. I hope to escape being thought presumptuous when I say 
it seems to afford more examples of partial observation leading to 
fallacious conclusions, and consequently to erroneous advice, 

For instance, Professor Reynolds, in his model of the upper 
estuary, appears to ignore the effect of wind. Now, for between 
twenty and thirty years there have been monthly surveys of this 
estuary, and the tant change in the position of the navigating 
channel has been recorded, but without soundings. Some of these 
I have carefully studied, and have found strong evidence of the 
influence of wind as a very important factor in the changes 
recorded, and in causing the ‘‘ frets” to which Mr, Wheeler refers. 
Any one who realises the extent of the tidal basin known as the 
upper estuary will, I think, see that the wind, principally through 
its action on water, must produce important effects, and that its 
action cannot be prudently ignored. J 

Again, Mr. Wheeler and Mr. Shelford appear to ignore all 
surveys of Liverpool Bay prior to 1833, and also the tidal pheno- 
mena of the Irish Sea. Mr. Wheeler speaks of the old Formby 
Channel, when he does not mean the original Formby Channel 
which passed Formby Point, and is now represented in part by 
Formby Pool, but refers to one of the numerous modern upstarts 
by which the name of Formby Channel has unfortunately been 
inherited. I venture to suggest that no one should attempt to 
advise any special remedy for the defects in Liverpool Bay until 
he has carefully studied every authentic chart. The series extends 
over two centuries, and he who restricts his inquiries to one-fourth 
of that period will, I think, be stranded on fallacies, 

It would occupy too much of your space to dwell on all the 
numerous points in Mr. Wheeler's paper which provoke discussion ; 
their name is legicn; but I should like to address myself to the 
prescription which with many is very attractive, and, in one form 
or another, has been often suggested. In a few words, it is to 
deepen the channel across the bar through the agency of the ebb, 
which, Mr. Wheeler very strangely remarks, ‘‘ being a descending 
current, naturally has the greatest effect.” From this it appears 
that the current of the flood does not descend ; and so, I — 
must ascend or be horizontal, which is utterly at variance with my 
observation. As I understand the action of the tide, it raises the 
water, in this locality, as much as 30ft., and in consequence of 
that raising, causes currents downwards, which vary in velocity 
with the length of the slope down which they flow. Assuming 
this explanation to be correct, it then — that the scouring 
effect of the ebb or the flood will depend on the relative mass of 
water which passes in the same time. Roughly speaking, the flood 
lasts for five and a-half hours, the ebb for seven hours; with the 
ebb there also passes the land-water, which, as Mr. Wheeler 
observes, is but trivial in proportion to the whole volume of water ; 
and, further, it is distributed through three outlets. Therefore it 
would seem that the average velocity of the ebb is something less 
than that of the flood, as the ebb occupies more time for the same 
quantity of water. If this be so its scouring power must be so 
much less, 

It is said that’ without any works of heroic magnitude the bar 
could be swept away. Omitting for the present all reference to 
the stone mounds or training walls continuing the line of Great 
Burbo Sands, I would invite attention to the works requisite for 
removing the bar—sweeping it away—and for preserving the 
resulting waterway. Assuming the — of water to be 30ft. at 
ordinary low-water springs, and the width as at the Formby light- 
ship, the dredging would be over an area of 3000 yards by 800 
yards ; the extreme depth 18ft. to 20ft., running out to nothing. 

e mounds of rough stone rising 4ft. above low water would be 
34ft. high, exclusive of the depth into which they would sink below 
the bottom of the channel, and that is very uncertain, as the 
material which underlies the sand and the thickness of the bed of 
sand are unknown. I think your readers will now perceive that 
the works proposed are of considerable magnitude, if not exactly 
heroic, especially as the line of the Great Burbo Sands is about 
seven miles long. 

Will Mr. Wheeler kindly explain how are calculated the 1500 
million and the 500 million cubic yards of water he mentions! Is 
it on the assumption that the whole area of the bay and of the 
river are filled up to the brim at one and the same time ? 

Liverpool, Nov. lth. JOsePH BovLt. 





Str,—In the article which appeared in your last week's 
issue, Mr. W. H. Wheeler, after stating that ‘‘the popular received 
idea that bars are due to matters carried in suspension being depo- 
sited at the site where two opposing currents meet, or to a decrease 
of the velocity of the current owing to the increased area of the 
space into which the channel discharges, is not borne out by facts, 
as there are instances where those conditions prevail where there 
are no bars, and of bars existing where there is little or no matter 
in suspension,” goes on to say that “‘there are instances of rivers 
discharging on sandy coasts, and at times parking 4 large quantities 
of alluvium, which have no bars,” instancing the Humber, the 
Thames, and the Severn. 

In the case of the Humber, practically the whole of the sus- 

nded matter is what bas been brought into the estuary by the 

eavy flood tides. The whole of the plain extending northward 
nearly to York, and westward up the valleys of the Trent 
and the Aire, has been formed in this way. Formerly, when 
land was of little or no value for agricultural purposes, a great 
portion of this plain was marsh covered by the tides, The current 
not being confined in any way, rapid accretion took place, and 
islands were formed here and there. With the advent of peace- 
ful times, steps were taken to reclaim these marshes, Sir Cornelius 
Vermuyden, in the seventeenth century, drained Hatfield Chase, 
and after him Smeaton and Rennie recovered many acres in the 
south-east parts of Yorkshire lying about the Trent, the Don, and 
the Ouse. Flood banks were constructed, and the tide in this 
way confined. As these banks were extended, a change gra- 
dually took place in the features of the river. Where formerly 
a great portion of the detritus from the cliffs of Holderness was 
deposited on these low-lying marshy lands, the bed of the river 
below was scoured, and a uniform depth maintained. Now the 
flood tide, being confined, is encroaching again on the high water 
lines up the Ouse and Trent, removing the loose friable soil origi- 
nally deposited there, and re-depositing it in the Humber, where 
the scour is diminished owing to the exclusion of the tidal water 
above. The comparatively recent formations of Bromfleet and 
Reed's Islands are instances of this accretion in the Humber. _ 

When at Goole in 1886, I took various samples of the water, with 
a view to determining the proportions of si!t at different seasons 
and times of tide. It was invariably the case that this proportion 
was greatest on a spring flood tide, and that the drier the weather 
the thicker the water became. 

On the spring tide of February 18th, at low water, tho pro- 
portion of silt was 48 grains per gallon, and at high water 144 grains 
per gallon. Passing on to the spring tide of May 5th, I deter- 
mined at low water 120 grains per gallon; at half flood, when the 

of the current was strongest, 360 eg ; and at high water, 
slack, 128 grains per gallon. Going k to February 12th, 
when the tide was not quite half spring, and about 3ft. of fresh 
water in the river, I found at low water 12 grains per gallon, and 
at high water 8 grains per gallon. hd 5 | 

In the winter of 1886-87—a moderately dry season—-the silt in 
the river Ouse did, not extend more than two miles above ae ; 
Beyond that nd trace was to bé found. . But with the éxceptionally 


dry summer we have had, and consequently the small discharge, 
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the silt reached Naburn Lock—the tidal limit—much sooner than 
what has usually been the case, and it has accumulated to such an 
extent that whereas in wy A there was a minimum depth at low 
water, between Selby and Naburn, of 5ft., in September there was 
an available depth of only lft. 3in.. it having silted up 3ft. 9in. 
during the dry weather. Speaking from superficial observation, I 
may say that the land water of the Ouse, during heavy floods, is 
remarkably clear and free from alluvial matters in suspension. 

I wish to point out from the above remarks that the wetter the 
seasons are, and consequently the more fresh water there is dis- 
charged, the less suspended matter there is in the river ; so that 
the river Humber cannot be instanced, in the way the context of 
Mr. Wheeler's article implies, as one of “rivers discharging on 
sandy coasts, carrying large quantities of alluvium, which have no 


bars. 

The tidal volume of the Humber, Ouse, and Trent, on a spring 
tide, is approximately 3,000,000,000 cubic yards, and the amount 
of land water i8 stated to be equal to an average daily flow of about 
43,000,000 cubic yards, or about one-eightieth of the tidal water 
entering daily. Assuming that it was the case that the land 
water ——_ down the greater portion of the peony matter, 
this 40,000,000 cubic iS charged with silt, could not throw up 
a bar at the mouth of the Humber, in opposition to the 
3,000,000, 000 cubic yards of tidal water sweeping in every tide. 

But bars are formed in the Humber, and are formed where the 
forces of the land water and tidal waters are more nearly in equi- 
librium than is the case at the entrance. This happens immedi- 
ately below the confluence of the Ouse and Trent, and where their 
combined waters passing through the contracted channel at 
Faxfleet are able to — with the muddy tidal water, thus throw- 
ing up the extensive Whitton Sands, At this place the relative 
proportions of the discharge and flood waters are as follows:—The 
average tidal capacity of the Ouse is 57,023,119 cubic yards; of the 
Trent, 29,378,643 cubic yards, making a total average tidal volume 
of about 86,500,000 cubic yards, The fresh water discharge of the 
Ouse is about 22,401,024 cubic yards, and of the Trent 19,663,395 
cubic yards, making a total fresh water discharge of about 
42,000,000 cubic yards, or, say, that the fresh water discharge is 
about one-half of the tidal water passing at this place, as compared 
with one-eightieth at the entrance. 

Taking all the above into consideration, I am inclined to think 
that so faras the Humber is concerned the popular idea of the 
formation of bars at the entrance of rivers is correct, and that 
where no bars exist it is due to the fact that there is no current 
which can offer appreciable resistance to the volume of the water 
in which the alluvial matter is suspended. 

Naburn, near York, 


A. F, Fow er. 
November 14th. 





THE RIBBLE SCHEME, 


S1rk,—More than fifty years ago the Commissioners of the river 
Blyth wishing to improve the harbour had a small steam dredger 
built, which was delivered in 1833 and put to work to excavate 
and remove the obstructions in the harbour, which was kept at 
work all the season and the following one, and as the navigation 
was so improved, the Commissioners considered they did not 
require the dredger any longer; and the Ribble trustees having 
applied for a dredger, this one was sold and taken away to Preston, 
where I understood it was put to work and found not adapted for 
the Ribble, as the flow of the tides was so rapid, that soon after it 
could be got to work the bucket ladder would not reach the bottom of 
the river. For Blyth harbour, with only a 6ft. flow of tide, it was not 
required to excavate more than 14ft. or 15ft. below the water surface. 
The Ribble trustees should not have purchased this dredger with- 
out fully ascertaining its capabilities, and the Commissioners of 
the Blyth should not have sold it, as they were obliged to hire 
another about two years after to remove some obstructions which 
again accumulated ; but what was done here was a considerable 
improvement, both as regards the navigation and the river banks. 

arket-place, Southwold, Suffolk, G, E, Cup. 
November 12th. 





FREE TRADE AND NO TRADF, 


S1r,—I have been very much interested in reading the letters on 
above in your valuable paper. I, like ‘‘ Trader,” am stupid on this 
question, but I am also, comparatively speaking, young and willing 
to learn. I have been doing my best in this direction since 
boyhood, and have not been altogether unsuccessful in picking up 
a little information which, with your kind permission, I should like 
to place before your readers. Before, however, contrasting, as I 
wish to do briefly, the working of Free Trade in England and 
highly protected trade in Holland, I should just like to point out to 
Mr. Burt that Mr. W. Muir solves his difficulty as to the importance 
of our having spare hands to go on with improvements in a very 
satisfactory manner by his assertion, if correct, that Protection 
would result in a great increase in the population, which I hardly 
think can be a disadvantage to the country from Mr. Burt’s point 
of view. Now let us turn to Holland. Here a small duty is 
practically placed upon everything imported. In addition to this, 
a consumption duty is placed upon sugar, cheese, butter, &c., &c., 
manufactured in the country. Consequently, the Dutch florin of 
one shilling and eightpence will purchase little more than a shilling 
will in England. Every trader must take out a licence or “ patent,” 
as it is called, for each separate branch of his business. e must 
also serve a certain term of his life as a soldier, or must be a 
member, and a working one, too, of the Fire Brigade. Holland 
naturally has nothing but agricultural produce and the intelligence 
of her inhabitants as merchants to depend upon for her existence. 
Workmen do not get higher wages than in England at any rate; 
but what is the condition of Holland? You can go from north to 
south, from east to west, and where can you find barefooted, 
starving children in the streets? Can you find beggars? Can you 
tind loafers or cornermen! Can you find workhouses? Is starvation 
rampant?! or is there any sign of the misery we see in every city, 
town, and village of our Free Trade England. 

The Dutch have discovered a grand open secret; they find 
enployment for the greatest number of the population, and do not 
let other nations do work they can very easily do themselves, but 
do their best to make every individual self-supporting. I never 
could understand why hundreds of thousands of pounds sterling 
are paid in hard cash to the Dutch for growing vegetables, fruit, 
&c., for us; and I was simply astounded when I first saw the 
enormous quantities of blackberries that are consigned to England 
from Holland, when in many instances they are allowed to rot on 
our hedges in on: Coming as much of the agricultural pro- 
duce does from North and South Holland to Rotterdam for ship- 
ment, it seemed simply marvellous to me that it should pay to send 
comparatively valueless fruit so far, until I became a little better 
acquainted with our system of railway charges in England; and 
this is a matter that requires very careful looking into from a Fair- 
Trade point of view. Of course there are plague spots in Holland 
as well as England ; but these do not affect the question under 
consideration. 

In reference to population in Holland, as a man’s family increases 
so are his rates and taxes diminished, giving a premium of no mean 
consideration to the father of a large family, as the more children 
he has the less he has to pay the Government in this way, so there 
is no attempt made to stop the increase of population. 

I do not wish to dispute what I believe to be a fact, that Free 
Trade, if universally adopted, is right both in principle and in 
practice ; but I do not think that England is the world, and unti! 
all other nations of importance agree to carry on their commerce 
ona Free Trade basis, I must conti to ider—unless con- 
verted—that our so-called Free Trade system is a plausible snare. 
We have Protection in its worst form with railway companies, gas 
companies, trades unions, &c., and yet close our eyes tothe benefits 
that might accrue from it in other ways for the simple cry—I 








cannot call it reason—that we may be mistakenly called a Free 
Trade nation. T. FreDK, RANSOME, 
Liverpool, November 15th. 





BELTED CRUISERS. 


S1r,—The illustrations of the Spanish cruiser Reina Regente, in 
your issue of October 28th, shows a method of construction of inter- 
nal belts, sides, or casings, with a protective deck over the engines, 
boilers, and the lower portions of the vessel, extending the entire 
length of the vessel. This method of protective deck been 
partially adopted in the Inflexible and other war vessels, but the 
inner skins, sides, or casings are additions to and improvements 
on the system of side protection, with the protective or sloping 
deck, as shown in the Reina ente. With the ordinary thick- 
ness of side it would seem that the outer skin might be easily pene- 
trated by shot; the shot entering the vessel would be resisted 
probably by the sloping or protective deck, and if not penetrated, 
this would deflect the shot upwards or in a diagonal direction 
into the interior of the vessel. If the deck is penetrated 
the shot would fall below or into the interior or holds of the vessel. 
Again, by the protective deck meeting the sides of the vessel so 
close to the water-line, a shot striking there would not have far to 
penetrate to the interior or holds of the vessel, as indicated by the 
arrow in the small sketch, Fig. 1, annexed ; and the side being 









































penetrated there, the water would flow into the vessel, and it is 
not quite clear how this would affect the stability of the ship. The 
water entering the holds wouldcause the vessel to sink considerably 
before reaching the protective deck as giving buoyancy to the 
vessel. In any comparison with other systems these points might 
be kept in mind as an essential condition. The penetration of shot 
would be disastrous, but the destruction of buoyancy by water 
entering the holds would be considerably more so. Would it not 
seem that the protection should still be on the sides to prevent the 
entry of the shot, and then to place a reserve of buoyancy and 
stability within the vessel by means of the internal skins, sides, or 
casings, as shown in sketch 2? This would give outside protection 
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from entry of shot, greater protection at the water-line, and a 
positive reserve of buoyancy and stability at the water-line to float 
and maintain the vessel upright with the holds filled with water. 
In your issue of November 2nd, 1883, there is a letter advocating 
this principle, which says:—‘‘This seems to be an admirable 
arrangement for protection by eoal from shot, and as giving a 
power or reserve of buoyancy for supporting the vessel in the 
event of injury to other portions of the hull by torpedoes or other 
destructive agents. If this principle of construction were more 
generally adopted, there would be one element given to the vessel 
for protection from foundering or sinking ;” and again the writer 
says:—‘‘The principle might be introduced with advantage into 
vessels of the merchant service and mail steamers—especially the 
large class passenger vessels intended to be used as cruisers in time 
of war—as protection from sinking. These internal sides, skins, or 
casings along the vessel give not only protection from sinking, but 
also a reserve of shoulder and stability for prevention from capsize. 
They may be constructed of light scantlings, and divided by partial 
bulkheads or diaphragms, and the spaces utilised for storage of 
coal, mails, specie, passenger baggage, light and_ valuable cargo, 
and for other purposes of the ship as desired. The principle has 
been recorded in the Patent-office since 1878, and is one wortby at 
least of adoption by the large mail and steamship companies, and 
for all kinds of war vessels, especially to large class armour-clads.” 
London, November 12th. * Ay 





WATER-TUBE BOILERS, 


Sir,-——With reference to your last article on water-tube boilers, 
also to my previous letter on the subject, and noting your kindly 
remarks thereto, I beg again to venture to explain, but more fully, 
my ideas of circulation, which I have found correct in practice. 

You suggest that, as an experiment, a tube be placed in the 
flame over a burner and stopped at one end, will give you little or 
no circulation—how can it? It is merely like a pot on a fire, the 
particles of steam generated are simply struggling to get through 
the water by gravitation only, but, if you will try the following 
experiment of placing the neck of a bulb glass over a burner and 
communicating with a container which again communicates with 
the bulb as a return, you will get a complete circulation at the rate 
of about 30ft. per minute, and the solid water entering the neck 
and passing over the burner with the particles of steam distinctly 
visible, as generated in the neck, to the container above. This 
represents the circulation in a water-tube boiler, as preferred on 
the Continent and in the United States, the principle being 
apparent in the MacNicol, De Nayer, and Babcock and Wilcox 
boilers, and is what I term in my previous letter, a one-current cir- 
culation, which is not subjected to any cross currents, and continu- 
ally sweeping the water tubes, leaves little or no deposit; and 
having receptacles provided at the lower and coolest part of the 
boilers for the deposit to accumulate, the water in it is station- 
ary and deposits the heavier portions as it to the tubes. 
This circulation was distinctly shown in a glass model boiler by 
Messrs, Coles and Matthews at the Preston Show, some years 
since, as their tubes have precisely the same result. 

My contention, Sir, is that what contributes to the success of 
these water-tube boilers is that by the one-current circulation the 
particles of steam as generated are so quickly taken to the steam 
space, and being continually replaced by water of lower tempera- 


ture, that continual absorption takes place, and continuous circula- 
tion and not spasmodic ebullitions. 

Having dealt with the circulation, I come to the question of 
their advantages as heat absorbers. In ordinary flue boilers the 
ignited gases pass away from the furnace in large volumes, and 
lose their efficiency through carbonic oxide being formed—the 
outer portions touching the plates being absor only—before 
they —- on the plates of the flue; the advantages of a Gallo- 
way tube showing this, But in these water-tube boilers, the 
tubes being placed so that all the products of combustion are 
disseminated and cut up and impinging on the increased tube sur- 
face, the heat is better transmitted to the water than through thick 

lates; and a tion being formed immediately 
yond the tubes any gases not mixed and absorbed in their pas- 
sage around the tubes combine and are ignited in this chamber, 
and the heat taken up by the container above. This may be seen in 
actual work to be taking place. 

Not having been required to furnish so large a boiler as to 
evaporate 100 cubic feet of water per hour, I cannot adduce you the 
workings, but in dealing with land boilers I should prefer to use 
two boilers which would occupy about the same space as an ordi- 
nary Lancashire and about 10 per cent. less weight. I find 84 to 9 
square feet of heating surface per indicated horse-power to be 
sufficient, but this differs with the differences of fuel; and I find 
evaporation is with the best fuel 3}]b. water per square foot of 
heating surface. In some cases J have found a much higher rate. 

The cost of water-tube boilers to that of ordinary Lancashire or 
Cornish at low pressures is in excess; but for high pressures they 
can compete favourably, and, as to safety, they certainly can claim 
advantages. 

Iam just now embodying the principles I have explained in a 
Cornish boiler by the insertion of circulating water-tubes, When 
completed, I shall be pleased to give you the results; and I may 
add that this water-tube system, as added to the front end of a 
Cornish or Lancashire boiler, is largely in use on the Continent, and 
has been added repeatedly without even removing the boiler from 
its seating, and doubling its heating surface, the old boiler merely 
being the container. 

I hope, Sir, we sha'l see some other opinions and experiences on 
this question, as it needs ventilating; also the comparison with 
other forms of boilers, as I find it is difficult to get really trust- 
worthy data, as I saw published a few weeks since that a Lancashire 
boiler had evaporated 124 1b. of water per Ib. of coal. Where did 
the water go to? T. W. BAKER. 

12, Wormwood-street, London, E.C., November 9th. 








CONTINUOUS BRAKES, 


Str,—In your issue of yesterday's date, Mr. Clement E. Stretton 
invites me to explain what vacuum brake I allude to in my letter 
of last week, and if I may trespass upon your space to the extent 
of afew lines, whatever mystery there may be shall at once be 
dispelled. 

The vacuum brake I referred to was that with the Gresham ball 
valve, and the efficiency of this system is shown—curiously enough 
on the succeeding page to that in which you print Mr. Stretton’s 
letter—viz., by the extract from Colonel F. H. Rich’s report upon 
the accident on the Belfast and Northern Counties Railway, on 
September 28th. 

Mr. Stretton mentions the Midland, North-Western, and Great 
Northern Railways as having a brake that is not interchangeable ; 
but in this respect he is wrong, as those companies are now rapidly 
fitting in a way that will ensure complete interchangeability. 

The presence of the universal coupling for vacuum brakes 
must now very soon render the double pipe connection referred to 
by Mr. Stretton a matter of ancient history. G, MITCHELL. 

Windsor, November 12th. 


A FRAUD. 


Sir,—We have received a letter this morning from Diisseldorf, 
Germany, of such a remarkable character that we think its con- 
tents ought to be made public, although it is marked “strictly 
private.” We do not think it necessary to publish the writers 
name, but the original letter can be seen here by any representa- 
tive you choose to send, on your undertaking to suppress names. 

EXPORTERS. 

12, Waterloo-street, Glasgow, November 16th, 


Diisseldorf, 14th November. 

Dear Srrs,—Will you kindly inform me whether you are buyers of 
Swedish steel bars for the India or China markets? 

There:is now made in Germany a quality of steel bars, stamped and all 
with Seotiek brands, which to all practical purposes is equal to the real 
article. 

If you like to try the quality, I can send you some samples, and if you 
decided to buy some afterwards you need not get the works to stamp any 
brand which you may decide upon putting on. This you can get done 
after the bars have left the works, or the works will do this for you. 

This is strictly private, and I shall be glad if you will kindly treat it as 
peri some poople I know are making these days enormous profits 
out of this. : 





LIQUID FUEL. 

Srr,— Will Mr. Henwood give the analyses of the oil and the coal 
used in the comparative tests with his system on the Thames or 
better still, would he give their value tested by a calorimeter. 
The figures he has given are worse than useless as a test of 
efficiency. BALANCE. 

Liverpool, November 16th. 








THE “CRAVEN SCHOLARSHIP” AT THE YORKSHIRE COLLEGE.— 
An interesting gathering took place at the Great Northern Rail- 
way Station Hotel on Saturday evening, when Mr. Joseph Craven, 
the surviving member of the firm of Messrs. Smith, Beacock, and 
Tannett, having completed fifty years of partnership in the firm, 
was entertained at dinner by a number of his friends connected 
with the different branches of the engineering trade, and was pre- 
sented with a cheque for £721, which he requested the committee 
to invest for the purpose of founding a scholarship in the engineer- 
ing department of the Yorkshire College. In our ‘‘ Jubilee Supple- 

‘ment ” we gave a sketeh of the history of the engineering trade 
in Leeds, and pointed out that the works with which Mr. Craven has 
been so long and so honourably connected were the first esta- 
blished in the town for the manufacture of engines and flax 
machinery. Tho busi was d in 1798 by Messrs. 
lenton, Murray, and Wood, at the Round or Victoria Foundry, in 
Water-lane. In the year of her Majesty’s accession to the Throne, 
Messrs. Smith, Beacock, and Tannett became the owners of the 
works, which had long been the most ae competitors of 
the well-known firm of Messrs. Boulton and Watt, of Birmingham. 
The new firm devoted themselves entirely to the manufacture and 
improvement of engineers’ machine tools, and made special tools of 
the largest kinds, especially for marine engine work. As makers 
of such tools the firm has largely contributed to the credit of 
Leeds, and tools bearing their name are to be found in all parts 
of the world wherever there are engineering works. Some 
time ago a movement was commenced to celebrate Mr. Craven's 
jubilee as a member of his firm, his friends in Leeds, in the 
engineering trade, aided by many other friends in the same 
trade in London and in Scotland, thinking it was a convenient 
opportunity to acknowledge his services, rendered in many ways, 
to the trade. It was determined to have a permanent memorial 
of Mr. Craven, which ultimately took the form of a subscription to 
found a scholarship in the Engineering Department of the Yorkshire 
College, to be called the ‘‘Craven Meworial Scholarship,” and_ to 
be held by youths intended for the engineering trade. The 
scholarship, which is of the value of £25 year, will be held for 
two years. — Leeds Mercury. 
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THE WRITING TELEGRAPH. 








THE WRITING TELEGRAPH. 





ONE of the earliest objections raised against the telephone was 
that it left no written record of the communication, and hence to 
accomplish this object there was devised a writing telegraph. This 
system, to which we have already drawn attention in the is 
now in operation at the American Institute Electrical Exhibition, 
and attracts a great deal of attention. The entire apparatus is 
contained in the instrument shown in the accompanying illustra- 
tion, Fig. 1. Two wires lead from this to the central office, where 
the batteries are situated, there being no local batteries required 
at the subscriber's. The transmitter, shown enlarged in Fig. 2, 
consists of two series of thin carbon discs about din. in diameter, 

laced at right angles to each other, in a hard rubber receptacle. 
The normal pressure of each series of discs is adjusted by a screw. 
The stylus rod has insulated pressure points opposite the piles of 
discs, and is supported at the base on thin wire, so that by taking 
hold of the handle it can be manipulated, as in writing. Each of 
these series of carbon discs is in circuit with one of the line wires 
which are led to the receiver, Fig. 3. This consists of two _ of 
electro-magnets, each in circuit with one of the line wires and placed 
at right angles to each other. The rod which carries the pen and 
the armature has a spring wire projection at its base, and is 
fastened at a point where the poles would meet if extended. 
The armatures for each pair of magnets have a brass connection 
and are placed above the cores of the magnets. Above the arma- 
ture is a German silver float which moves in a ~—— glycerine and 
prevents any tremors appearing in the writing. 
tain pen and contains an ink which does not dry in the pen, and is 


always ready to write. The transmitter and receiver are placed | 


in a case about 14in. long, 9in. wide, and 8in. deep. This case— 
Fig. 1—also contains a bell and the clockwork mechanism which 
moves the strip of paper. Above the box ap the handle of 
the transmitting stylus, and the armature carrying the pen. 
On the left is the switch for changing the current from the trans- 
mitter to the receiver. 

When the stylus of the transmitter is pulled to the right its 
pressure point presses on the right and left carbon discs, the 
resistance in the circuits is reduced and an increased current is 
sent into the corresponding magnets of the receiver, which pulls 
the receiving rod to the right, in accordance with the strength of 
the current. A pull of the transmitting rod to the left in the same 
way pulls the receiving rod to the left, and the curves are the 
result of a pull, which sends two unequal currents at right angles to 
each other. A transmitter is readily adjusted to its receiver, so that 
the pen will follow every movement of the stylus, stop where it 
stops, and move where and when it moves. In writing the 
transmitter and receiver are both in circuit with the receiver of the 
instrument which is to receive the m e. The sender watches 
only his receiving pen, and, taking hold of the handle of the 
stylus rod, pulls the receiving pen to form what letters he wishes, 
and the receiving pen of the distant instrument also makes a fac- 
simile of every letter or mark. It takes but a short time to get 
used to the moving paper and to form the letters without moving 
the hand to the right, and that is all there is to learn to operate 
the instrument. We thus have a system of written telegraphic 
messages, and arrangements are perfected to work the same com- 
mercially in several cities. 

The central exchange instrument and system of the Writing 
Telegraph Company will be shortly added to the exhibit. Every 
one of these instruments can be started and stopped at will from 
the central office. In from three to five seconds after a subscriber 
pulls over his switch, which drops the annunciator in the central 
office, he can be writing his message to the number he has 
requested. That subscriber is not called up, but the instrument is 
started from the central office, and the tapping of a bell notifies 
him that a measage is being recorded. If he is in, he answers; 
but if he is away he finds the message sent him during his absence 
on his return. 

Anothe: :tyle of in truments are those designed to report basc- 
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ball reports in several parts of a city at the same time. They can 
also be used for stock reports or other news. This system consists 
in placing receiving instruments in different parts of a city, all 
connected with an instrument on which the writing is done, and 
which starts and stops all the others, their pens writing in unison 
with the transmitting machine.— The Electrical World, 








LUTON SEWAGE WORKS. 


THE Association of Municipal and Sanitary Engineers and Sur- 
veyors paid a visit to Luton Sewage Works on Saturday, the 29th 
ult. The assembly took place in the Council Chamber, there being 
= Mr. J. Gordon, of Leicester, President; Mr. Louis om 

est Ham; Mr. Ellice Clerk, West Sussex; Mr. J. P. Barber, 
Islington; Mr. John Lund, Bedford; Mr. E. Sharman, Welling- 
borough ; Mr. G. Cannon, Aylesbury; Mr. W. H. Wilds, Hert- 
ford ; Mr. J. P. Norrington, Fulham ; Mr. C. Jones, Ealing ; Mr. 
W. Weaver, Kensington; Mr. G. Weston, Paddington; Mr. W. 
B. Bromley, Heston and Isleworth; Mr. T. G. Lawson, Southgate ; 
Mr. W. Santo Crimp, Wimbledon ; Mr. R. S. Lloyd—Messrs, Hay- 
ward Tyler and Co.; Mr. T. de Courcy Meade, Hornsey, and 
others; also the Mayor—Councillor H. Blundell—Aldermen 
Higgins, Mayles, Weatherhead, Gentle, Toyer ; Councillors F, M. 
Willis, Hart, Johnson, Bird, Barrett, Attwood, Tearle, Tomalin, 
Harden, Smart, J. T. Willis, and W. R. Phillips, with Mr. G. 





pen is afoun- | Bailey, town clerk; Mr. G. Sell, borough accountant; Major 


Flower, consulting engineer of the Lea Conservancy Board ; Mr. C. 
Mees, J.P., Luton, and others. 

Mr. W. H. Leete, borough surveyor of Luton, read a paper on 
‘Luton Sewage, Past and Present,” dealing historically and 
minutely with the whole subject. The population at the present 
time is about 30,500, rateable value, £104,316 ; municipal area, 
2600 acres, and there are thirty miles of roads and streets. Luton 
is situated at the head of the watershed, and above the intake 
of the New River Company, and the large lakes on Luton Hoo 
estate. Between 1876 and 1885 the population increased one- 
third, and complaints again arose. After much inquiry the Town 
Council acquired the present farm, which comprises 71a. 12r,. 27p., 
at an average price of £128 per acre. It adjoins the borough 
boundary, and its extremity is fully a mile beyond the pumping 
station. Its greatest height is 184ft. The soil for the most part 
has a shallow staple on a chalk base somewhat loose and 
free from large fissures. The land is served by a 16in. rising 
main 1541 yards long, prolonged by a 12in. main 220 yards 
in extent, with eleven valves serving eleven levels from 10ft. 
to 184ft. There are four earth-made tanks—two at 62ft. height, 
one at 117ft., and one at 125ft., each having a small sludge 
bed. The tanks will hold 1,023,700 gallons, and may be filled twice 
in twenty-four hours. They cost 9s. per 1000 gallons. The con- 
duits from the various levels are simply earth cuts to a fall of lin. 
per chain following the contour of the hillsides. They extend 
slightly over three miles and cost 83d. per yard. About nine acres 
at the foot and side of the hill are levelled and ridged to secure 
uniform distribution of sewage without any large accumulation at 
the foot of the hill. The cost was £16 an acre. The chief crop is 
rye grass, with about sixteen acres arable growing corn for the 
Corporation houses. As to crops, some years we have been able to 
show a profit, but last year’s superabundant produce caused the 
crops to be almost given away, entailing a deficit. As the 
sewage enters the works it passes through a series of screens. 
Three tanks holding about 700,000 gallons are used to hold 
the night flow. They are connected with a well in the new 
engine house, 9ft. in diameter and 14ft. deep, into which the 
18in. suction pipe of the new pumps is carri The boilers are 
equal to 130-horse power. The new engines are 100-horse power, 


coupled, horizontal, rotating, high-pressure, condensing engines, 
are 19}in. diameter, of the horizontal double- 
e new plant is capable of raising 14 million gallons 


&c. The pum 
acting type. 





—————— | 
of sewage per day of twelve hours 200ft. high. As to coal con- 


sumption, twenty days’ working at various levels showed a cost 
~ per Renee gallons, taking coal at 11s, per ton on the pacha 

‘0 days’ —- of coal working to the highest lift showed 
a cost of yd. per 1000 gallons. The new machinery was designed 
and executed by Messrs, Hayward Tyler, Howard, and Co., of 
London and Luton, the contract being £2760, which with a few 
extras will possibly bring the amount in round figures to £3000, 
The results of the working from May 2Ist to the present 
time have been very satisfactory. Luton now disposes of its 
entire sewage without an outlet to the river. The dry 
weather flow of sewage in twenty-four hours is 820,521 
gallons; in wet weather it is more than double. The old 
engines repaired will raise 800, gallons in twelve hours, 
With them and the new plant we can lift 2} million gallons in 
twelve hours, The town water supply equals 750,000 gallons per 
day. A few months ago there were over 2000 cubic yards of 
—- about the pumping station. It has all been removed to the 
neighbouring farms, and the sludge is now daily pumped with the 
sewage to the new farm a mile distant. At the request of the 
Town Council, the whole of this work was designed and carried out 
mbar spaang Mr. Leete, excepting the machinery, the design for 
which was the result of a competition. The engine-house, boiler- 
house, shaft, &c., cost £2173. We have been able to keep within 
the estimate, £20,000, and so far the result has been quite satisfac- 
tory. The Association may have viewed more scientific work as 
regards the construction of the tanks and conduits, but larger 
outlay was avoided on account of the distance of the farm from the 
town and the river, particularly as we have a splendid chalk base 
of a possible depth, as has been stated by geologists, of 300ft. or 
more. 

After some discussion of the paper, the party drove to the sewag 
works, where they inspected the hinery and arrang ts 
They then proceeded to the farm, and highly commended the irri- 
gation scheme for its simplicity and effectiveness, A visit was then 
paid to the waterworks for the inspection of the engine and pumps, 
which were highly approved. On returning the visitors were shown 
over the factory of Messrs. Carruthers Brothers, and witnessed the 
various processes of manufacturing straw and felt bonnets and hats. 
It had been intended to inspect the dye works of Messrs. T. Lye 
and Son, but time did not allow of it. 

On returning to the Council Chamber, the visitors and members 
of the Corporation were etertained at luncheon by the mayor, who 
invited remarks upon what had been seen. 

Mr. Ellice Clark said the works were exceedingly ingenious and 
well-designed, and, as far as could be seen at present, did their 
duty most effectively. But they did not find what people generally 
saw first at such works, namely, the effluent. He thought that in 
a few years if they could not see it, somebody would find it out for 
them. Their works might go on so for some years, possibly for 
this generation, but depend upon it some day or other they would 
have to deal with an effluent. 

Mr. W. Santo Crimp, Wimbledon, thought the finest thing in 
connection with a sewage farm was to have no subsoil drains and 
no effluent, and he believed the day was far distant when 
they would require either. If such a time came, then their 
troubles would begin. Meantime, they might enjoy the advan- 
tages to be derived from their very excellent system of sewage 


—. 

r. C. Jones (Ealing) said: In a Hertfordshire town when a 
sewerage system was proposed, the clerk to the Authority thought 
it needless, and pointed to a cesspool on his premises which had 
existed for ninety years, and had never had anything in it. It 
was su, ted that his neighbours down below got the benefit of 
it. ‘‘ Well,” he said, “ perhaps they do, but they don’t thrive 
very much on it.” Should the eventuality predicted by Mr. 
Ellice Clark ever arrive, they would hope that those to whom it 
“— g° would thrive upon it. 

r. J. P. Barber (Islington), said Luton had been fortunate in 
having a surveyor capable of designing a sewerage scheme without 
having to call in a consulting engineer. The system which they 
had inspected was quite unique, and seemed to be very successful. 
The farm was admirably situated, and the soil of such a character 
as in that position to be almost self-cleaning, so that it was almost 
impossible that there could be any smell from it, while the poor 
nature of the soil could absorb any quantity of sludge and be the 
richer for it. 

Mr. Louis Angell (West Ham), said he considered the works the 
perfection of simplicity, and he bad never seen sewage got rid of 
so easily and so cheaply. Luton was at the head of the river Lea, 
and he represented the district at the tail. They were the head 
and tail of the offending. But while Luton had lifted itself out of 
that position, West Ham remained in it. He congratulated them 
on being able to cast aside wretched chemicals which were both 
costly and unsatisfactory. 

The President said he pressed on Mr. Leete that the meeting of 
the Association should be held here, as, having seen the works, 
he knew that it would be difficult to find elsewhere a scheme so 
simple and unique. With their chemical processes Luton seemed 
to have had the same experience as other towns. None so purified 
sewage as to provide an effluent fit to go into a stream from which 
drinking water was drawn. As to pollution to water from the 
scheme, it might ibly occur at some very remote period, but 
the subsoil of chalk must become saturated to a very large extent 
before any impure water could be chemically traced in the Lea. 
Possibly twenty or thirty years hence an effluent might be per- 
ceived, but even then the sewage would have passed through such 
a quantity of chalk that the impurity remaining would be infini- 
tesimal and never found in the river. He thought they need not 
have much fear on that account. Still, the quantity of land was 
phenomenally small, and one day it might occur. In all they had 
93 acres for 30,000, whereas one acre for 100 was the general cal- 
culation. But their ition was unusual, and in the soil they 
had, with its base of chalk, lay their salvation, 











NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—William Giles, fleet engineer, 
to the Minotaur, to date November 24th ; Alexander G. Smith 
staff engineer, to the Constance, to date November 17th. 


A Curious RalLway AccIDENT.—Somewhat peculiar railway 

idents happ ionally in America, as the following extract 
from a New York newspaper testifics:—‘‘Six cars owned by 
Robinson's circus, and containing wild animals, were derailed and 
then run into by a freight train at the Union Station, St. Louis, on 
the evening of November 3rd. One man was killed and others 
were injured. A Bengal tiger escaped from its cage, bit a man in 
the crowd, and ran up a flight of stairs, There the circus employés 
threw canvas over him and held him down til] he could be caged 
again. Nine cages are demolished and two pumas are dead. The 
loss to the company will be 30,000 dols, Fourteen animals in all 
got loose. A lion was overpowered with pikes and canvas under a 
treight train, a leopard was shot in the head, an ibex was captured 
slightly injured, a big boa-constrictor was cut to pieces under car 
wheels, and the Bengal tiger has three bullets in him and number- 
less pike wounds. The escaped animals created great terror in the 
southern section of the city for over two hours, but all were finally 
captured or killed by squads of circus men with fire-arms, pikes, &c., 
assisted by the police. The last secured was a puma, which fought 
rreaeente f in a ticket-office until lassoed with strong ropes. ‘lhe 
capture of one of the pumas was an exciting affair and required 
great courage on the part of his captor, who saw the brute under 
a freight car and at once grappled with him. For a few 
moments there was a desperate struggle, and nothing was to be 
seen but the revolving man and beast and a cloud of dust, but 
the man finally trium Boy and held the beast down to the platform 
until assistance came, and the cowed creature was dragged off to 
its cage.’y 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
‘He new orders being received at the mills and forges are of a 
rather limited extent, many consumers having now satisfied their 
requirements for the rest of this year. The export trade is also 
drawing rather to a close. Orders still on the books are, however, 
sufficient to guarantee regular operations at the mills. The sheet 
mills are running with their accustomed briskness, chiefly in the 
execution of orders from the galvansiers, whose demand continues 
unabated. The strong prices recently quoted are well maintained. 

Fair profits are being secured by those black-sheet firms—and 
they are in the majority—who are obtaining £6 5s, for singles and 
£6 10s. for doubles. Noinducements, however, will be given to 
proprietors to re-start idle mills until the figure for doubles reaches 
£7, and the attainment of this figure seems at present to be im- 
probable. . 

There is a steadily increasing output of galvanised iron, the pro- 
duction having been augmented with a view to meeting the good 
inquiries from India, Australia, and South America. Shipments 
last month were again largely in excess of those for the corre- 
sponding month last year, the private returns compiled for the 
Galvanisers’ Association showing 14,201 tons as compared with 
10,000 tons for October, 1886, being an increase of 4200 tons. 
Spelter is still hardening, and another advance of 10s. is announced 
in zinc. The quotation of ordinary qualities of corrugated sheets 
of 24 gauge, delivered Mersey, remains at £11 nom. 

The pro} extensions of the black-sheet works of the well- 
known galvanising firm of Messrs. John Lysaght afford food for 
discussion. Whether the firm will enlarge their present two 
establishments at Wolverhampton by the laying down of four 
additional mills, or whether they will start a third black-sheet 
works at Bristol or at some other site on the coast, is at present a 
matter of conjecture. A definite decision will be made when the 
senior partner of the firm returns from his latest visit to Australia. 

The transference of the galvanising works of Messrs. Tupper and 
Co. from Berkley-street, Birmingham, to a new site at Bradley, 
near Bilston, has, it is understood, been accomplished largely in 
consequence of difficulties which had been placed in the way of the 
firm by the Corporation of Birmingham; in part also because of 
the proximity of the new site to an abundant supply of black sheet 
iron. The new proprietors, who have been introduced into the 
concern—which now becomes a joint stock company—are the 
partners in the Albion Iron Company, of Bilston and West Brom- 
wich, who will manufacture the black iron needed by the concern. 
The main galvanising shop which has been built is a spacious 
erection some 115ft. long by 40ft. or 50ft. broad, and will allow of 
the work being got out in first-class style. 

No better tone is perceptible in the bar, hoop, and plate trade, 
and prices are so devoid of stability in the first-named two branches 
that makers have much difficulty in sustaining them. The quo- 
tation of best marked bars is still £7, with the usual advance for 
special brands, Second-class branded sorts are £5 15s. to £6, and 
though £5 is the market quotation for ordinary bars, £4 15s. will 
still secure supplies of minimum sorts as used by the fencing and 
some other local manufacturers ; £5 5s. to £5 10s. is quoted for 
hoops; £5 10s. also for bedstead strips, cut to lengths ; £5 for 
common gas strip ; £6 10s. for$best tube strip of narrow sizes ; and 
£7 10s. for wide sizes ; while horseshoe bars are £5 5s. 

Demand at the local blast furnaces is vigorous, and prices show 
less fluctuation than in many other centres. Some makers of 
medium and common pigs declare that they cannot make deliveries 
fast enough, and some agents for impo pigs report that their 
deliveries were never larger. All-mine pigs are .; part-mines, 
35s. to 42s. 6d.; and cinder pigs, 30s. Imported sorts are 36s, 6d. 
to 38s, delivered, for Northampton and Derbyshire makes, and 
40s. to 41s. for Lincolnshires, 

The important restrictive policy which has just been decided 


upon 4! the West Cumberland hematite producers will, it is 
hoped, have its resultant effect upon the Staffordshire best pig 
market. Hematites being stronger, the makers of native all-mine 


pigs have some justification for anticipating a strengthening of 
their own iron. ematites have for some time been held to be 
cheaper than was warranted by the state of the demand. They 
are this week quoted at 53s., delivered here, for forge sorts of the 
Barrow Company’s make, 

The colliery owners express much satisfaction this week that the 
local colliers have postponed the notice for a 10 per cent. advance, 
which they had intimated they intended to give, until after the 
adjourned national conference in Newcastle. Thus one hindrance 
to trade has been for the moment removed, and there is less hesi- 
tancy by makers to book forward. 

The recent discovery by the Pelsall Coal and Iron Company of a 
seam of coking coal seems likely to prove of material value to the 
district, Blast furnace owners who have experimented with 
samples of coke made from the seam report favourably upon the 
nature of the fuel, and it will shortly be seen whether the company 
intend to enter into coke manufacture upon a commercial scale. 

Engineers engaged upon rolls and other machinery for iron and 
steelworks purposes just now show a little more activity. Orders 
are arriving from European and some other export countries with 
increased vigour, but there is still abundant room for further 
enlarged buying. 

Further declared advances are advised in hardware prices. On 
Monday, the Wrought Iron Tube Makers’ Association, which em- 
braces the whole of the kingdom, reduced discounts on all blacked 
tubes 24 per cent., equal to a 5 per cent. advance, making gas 
tube discounts 75 per cent. This advance succeeds upon a similar 
advance announced recently in galvanised tubes. All the cast iron 
hollow ware makers of England have been organised by a local firm, 
and also announced on Monday a 5 per cent. advance on the net 
on tinned hollow ware. New discounts become 524; brass and 
copper tubes, sheets, and wire, are now advanced an aggregate of 
1d. perlb, on the minimum prevailing before copper went up. 
Other advances are expected. 

The Cradley Heath chainmakers, who have nearly completed the 
second year of their strike, are reviewing their position with more 
confidence. Orders for chain are being received in the district 
with more briskness, and it is their opinion that trade will shortly 
be better than for a considerable time past. 

A meeting of the NorthStaffordshire Mining Institute was heldat 
Stoke-on-Trent on Monday, when Mr. Woodworth read a paper on 
‘‘Practical Economy of Steam combined with Efficiency obtainable 
in Winding Engines.” No doubt, he said, the study of fuel economy 
had been much neglected, but he hoped his remarks would lead to 
investigation and improvement, as the matter was sufficiently im- 
portant even to colliery owners with their cheap fuel supplies, and 
if reasonable care in design and arrangement of winding machinery 
were used such — of steam used to useful effect, developed 
as 1-0 to 1°20 or 1:46, could be obtained in a majority of instances. 
Mr. E. Mould showed his patent coal getter, which was portable, 
gag simple, and economical, and would answer as an hydraulic 
jac 

An installation of electric light has been laid down at the 
ie Wild West” Show at Birmingham, by the United Electric 
Engineering Company, London. There are ten large arc lamps, 
having a total illuminating power of at least 150,000 candles. 
Each light requires for its production a 6-horse engine power. 
The lighting plant consists of two large Victoria dynamos—such 
as are used for the lighting of mills, &c., with incandescent lamps 
—each of which is capable of lighting all the lamps. 

The trade year of the potteries district, which is now completed, 
cannot be pronounced a _— one. Yet from America, with 
which the great bulk of the foreign trade is done, there has been 
an enlarged demand notwithstanding the competition of the 
American makers, which is steadily growing keener. There has 





also been a call for Staffordshire earthenware for Brazil. With 
the East Indies, also, an increased trade has been done, but there 
has been an enormous falling off in the exports to Australia. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The iron trade of this district remains in a weak, 
depressed condition, with any prospect of improvement stil) as 
remote as ever. Common pig iron is only saleable at excessively 
low prices, which only under very exceptional circumstances can in 
any way be remunerative to the makers, whilst in many cases it 
is quite evident that iron is being sold at less than the actual cost 
of production. As I mentioned last week, hematite makers are 
endeavouring to strengthen their position by a restriction of the 
output, and some furnaces have been blown out, which here and 
there has given rather more firmness to prices, but has not so far 
appreciably affected the market generally. The manufactured iron 
trade is kept busy in sheets for galvanising purposes, for which 
there is a fairly good demand both for India and the Colonies, 
which is likely to be maintained; but in other descriptions, although 
makers are mostly well supplied with orders for the present, the 
outlook for the future is not very promising. 

There was about an average attendance on the Manchester iron 
market on Tuesday, but the business doing was very small. So far 
as common pig iron was concerned, the excessive weakness in 
Scotch and North of England irons had necessarily a depressin; 
effect upon the market here. Buyers were encouraged to hold 
out for lower prices than they would otherwise have expected to 
be entertained, and which sellers in many cases were not prepared 
to accept, with the result that, notwithstanding a fair inquiry, the 
actual transactions put through were only limited in weight. For 
local and district brands quotations remain much the same as last 
week. Lancashire makers still hold to 38s. 6d. and 39s. 6d., less 
24 for forge and foundry delivered equal to Manchester, and they 
seem to | ype’ to stand out of the market, and are putting down 
into stock, rather than entertain business on the basis of the prices 
at which they have to compete with district brands offering here. 
For Lincolnshire forge and foundry the average prices for delivery 
equal to Manchester are about 36s. 6d. to 37s., less 24, with sellers 
in one or two instances pre to come a little under these 
figures, and a small business doing; whilst Derbyshire foundry can 
be got at about 39s. 6d. to 40s., less 2}, delivered. For outside 
brands prices are again easier, and good named foundry brands 
of Middlesbrough can be bought readily at about 40s. to 40s. 6d. 
net cash, delivered equal to Manchester, although for one or two 
special brands 6d. to 1s. per ton above these figures is being held 
for, and in special sales has been got, during the past week. 
Scotch iron is offered at very low prices, and for anything like 

uantities can in some instances be bought at considerably under 
the maxer’s nominal quotations. 

As a result of the attempts which are being made to bring about 
a combination for the restricting the output of hematite, but 
which so far has only been very partially carried into effect, there 
isin some quarters an indifference about selling just at present, 
and the tendency of the market is in the direction of a stiffen- 
ing in prices. There are, however, still low sellers in the market, 
and buyers do no not show any great anxiety to place out orders. 
For good No. 3 foundry brands, delivered in the Manchester dis- 
trict, 52s. 6d., less 24, may be taken as about an average quoted 
— but quite 1s. per ton under this figure has been actually 
taken. 

In the manufactured steel trade business continues only slow; 
boiler-plates do not average more than £6 17s, 6d., and engineers’ 
steel forgings can be got at pretty nearly one-half the price which 
was being — not more than three or four years back. 

Altho: there is still general activity in the manufactured iron 
trade, and the orders which makers have on their books will, in 
most cases, keep them fully oe until the end of the year, 
it is only in one or two special departments that there is the pro- 
spect of continued activity after present orders have run out. e 
better qualities of galvanising sheets for export seem likely to 
continue in good demand, and for these prices are firm at £6 10s. 
to £6 15s. per ton delivered in the Manchester district, but lower 
qualities are weak if anything ; for bars and hoops there does not 
appear to be any weight of work ahead after orders in hand have 
been completed, and prices are only barely maintained at £4 12s. 6d. 
for bars, and £5 5s. for hoops, delivered in the Manchester district. 

In metals the recent rapid rise in raw materials has tended 
somewhat to disorganise the market ; in all descriptions of manu- 
factured goods there has been a more than corresponding advance 
in prices, which has tended to check any further buying except for 
absolute immediate requirements, whilst where business is offered 
representatives of manufacturers are in most cases only in a position 
to accept subject to any further advance in list rates, and for the 
moment there are no really priced quotations. 

The condition of trade in the engineering and machinist branches 
of industry remain much the same as I have reported for several 
weeks past. Firms generally are kept fairly employed on work 
taken at low prices. Boilermakers and machinists are perhaps the 
best off for work, and in most cases are fairly busy; but machine 
toolmakers would seem to be getting rather quieter, and, if any- 
thing, to secure orders, prices are in some instances being cut lower 
than ever. 

In the locomotive building trade there is, if anything, a little 
more work stirring, but the most important incident just at 
present in connection with this branch of industry is the contem- 
plated removal to Glasgow of Messrs. Sharp, Stewart, and Co., one 
of the oldest locomotive building concerns in the district. Although 
yet requiring the formal ratification of the shareholders, I under- 
stand that the removal of the busi from Manchester to 
Glasgow has been practically decided upon, and that a ments 
have been made for carrying on the business in conjunction with 
Messrs. Neilson, of the Clyde Engine Company. This removal of 
Messrs. Sharp, Stewart, and Co., who, I believe, will be accom- 
panied to Glasgow by a large proportion of their present staff, 
marks another step in the gradual withdrawal of important works 
from the centre of Manchester which has been gcing on for several 

ears past, the most recent being Messrs. Crossley Brothers and 

ir Joseph Whitworth and Co., who have both built large works in 
the outskirts of the city. The withdrawal of Messrs. Sharp, 
Stewart, and Co., who, when fully going, have given employment 
to upwards of 2000 hands, but recently have perhaps not averaged 
more than 1000 to 1500, is, however, 2 withdrawal from the district 
altogether, which must of necessity be more seriously felt, but 
which would seem to be only the legitimate outcome of the more 
favourable conditions under which this branch of industry can be 
carried on in Glasgow as compared with Manchester. 

Following immediately upon the close of one memorable and 
successful undertaking in Manchester—the recent Royal Jubilee 
Exhibition—a commencement has been made in the actual opera- 
tions of another undertaking still more important in the influence 
it is likely to exert upon the trade and industrial interests of Man- 
chester and the district. On the day following the close of the 
Manchester Exhibition, the chairman and directors of the Man- 
chester Ship Canal proceeded, in a strictly private and informal 
manner, to Eastham, where the proposed canal will join the river 
Mersey, and, without any ceremony, each one of them cut a small 
portion of the turf upon the site of one of the locks to be con- 
structed at this point. In this simple and unostentatious manner 
was commenced one of the most important engineering schemes of 
the present time, and the contractor, Mr. T. A. Walker, is now 
actively engaged in the work of constructing the canal. Already I 
understand about 500 men are employed at this point, and the con- 
tractor has got together a complete plant for the requisite work, 
including a number of locomotives, steam navvies, and massivecranes; 
whilst all kinds of —_— material in rails, timber, &c., are being 
rapidly collected at different points, Sofar, Iunderstand the directors 








have secured the land required for about 15 miles of the canal, or 
about half the distance, and at the commencement of each month 
they hope to lete the purchase of the additional land, so that 
the contractor if he likes can commence operations at different 
ints ; but during the remainder of the present year I believe it 
is the intention of Mr. Walker to confine his attention to the two 
lower sections of the canal. I may add that about twenty-four 
locomotives, required for the ship canal work, have been ordered 
by the contractor from Leeds firms ; the order being divided between 
essrs. Kitson, Manning and Wardle, the Hunslet Engine Com 
pany, and Hudswell, Clarke, and Co, 
At the ting of the Manchester Association of Engineers, held 
on Saturday, Mr. Alderman Bailey, the president, in the chair, an 
interesting paper on the modern cotton carding engine was read 
by Mr. Joseph Nasmith, in which he described the revolving flat 
card as the type of machine which is now being universally adopted 
and which, he said, but for the enormous strides made in the aceu- 
racy of workmanship during the last few years was a machine 
which would not have been successfully made. It was not a new 
type, but had fallen into disuse by reason of certain developed 
efects which were apparently mechanical and not intrinsic ; now 

it had become the machine of the day, and the adoption of tem- 
late work had facilitated their revival, without which the success- 
ul making of the machine could not have been attempted. 

In the coal trade the demand during the past week has again 
been only moderate for house fire coals and engine classes of fuel, 
and extremely poor for the common round coals for steam and 
forge purposes, with supplies plentiful in the market, and price in 
many cases barely maintained its late rates. A change in the 
weather, of which there seems some indication, would of course 
stimulate the house coal trade and help to strengthen prices ; but 
at present quotations remain at 9s. for best coals; 7s. to 7s. 6d. 
seconds ; 5s. 6d. to 6s. common house coals; 5s. to 5s. 6d. steam 
and forge coals; 4s, 6d. to 5s. burgy; 3s. 6d. to 4s. best slack; 
and 2s, a. to 2s, 9d. common sorts. 

Shipping continues extremely dull, with prices for steam coal 
delivered at the ports in the Mersey still averaging 6s. 6d. to 6s. 9d. 

r ton. 

W aveei~ Taw is a continuance of the improved tone which I 
noted last week in the hematite Jig iron trade of the district, and 
as the demand is maintained and the production of iron restricted, 
there is full reason to believe that something like permanency may 
be expected in the change. There isa d d for B 
qualities of pig iron, which are selling in parcels mixed Nos. 1, 2, 
and 3 at 44s. per ton net f.o.b., and 43s. 3d. for No. 3 forge and 
foundry iron. Warrants, in which less business is doing, are 
quoted at from 41s. 6d. to 42s. per ton, but those warrant holders 
who have no cause for needy sales are waiting for the improved 
prices which are expected to follow in the train of a fuller demand 
and restricted output. The business doing in steel is brisk, and 
the inquiry for rails is especially good. Prices are a trifle 
firmer on the week, and heavy sections of rails are now quoted at 
£4 2s, 6d. per ton. Makers are very well sold forward. Blooms 
are in quiet inquiry. Billets are in good inquiry, and orders are 
held toa large extent. Slabs are quiet, and there is not much 
doing in plates, angles, or merchant steel. There is a fair but not 
very brisk trade in Siemens-Martin steel, but this cannot be 
expected until more business is doing in plates, angles, and other 
classes of steel for shipbuilding purposes. Shipbuilders are not 
better employed, and no new orders are noted. Engineers are 
very quiet, and both in the marine and general depart- 
ments there is a very slow trade. Ironfounders, boiler makers, 
and forge workers are indifferently employed. Iron ore enjoys 
a better demand, owing to the increased cost of Spanish 
ores imported by Welsh or Cleveland steel makers; 9s. to 12s. per 
ton is the current quotation for native iron ore at the mines. Coal 
and coke are both firmer in tone and price. Shipping is fairly 
but not briskly employed. The iron makers in the Whitehaven 
district have pene | determined to restrict the output of pig 
iron, and have mutually agreed to give notice to their employés 
of a ten per cent. reduction in wages. No similar steps have been 
taken in the Fremers district. The death of Mr. H. W. Schneider 
removes from the iron and steel world a gentlemau who has played 
a prominent part in it for the past thirty-seven or forty years. He 
was the means of discovering the grea of iron ore 
at Park, and laid the foundation of the town of Barrow by 
starting the Barrow Hematite Steel Works, of which he 
remained an active director up to the time of his death. His 
generosity knew no bounds, it being roughly calculated that he 
gave from £67,000 to £68,000 away in gifts to churches, chapels, 
and various institutions since 1850, It is contemplated to per- 
petuate his memory by the erection of a statue in Barrow. 

















THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE leading cutlery and plating firms are now very busy. 
Messrs. Joseph Rodgers and Sons report that business is exceed- 
ingly brisk, particularly for the United States, where a much more 
expensive class of is being ordered. It is regarded as evi- 
dence of the rapidly-growing wealth of America that in nearly all 
the better known centres the cheaper kinds of table cutlery and 
other household requisites are being superseded by the best quali- 
ties of goods. This is all in favour of Sheffield, where skill and 
good material form the principal characteristics of the standard 
houses. Even in such articles as camp knives, the better establish- 
ments are having the work todo. One firm received by a single 
visit this week two orders representing nearly 1000 camp knives. 
German competition in the higher grade of goods is far easier to 
meet than in the lower articles ; but in scissors it keeps as keen as | 
ever. It is calculated by an expert who knows the Sheffield trade 
extremely well, that there are more German scissors sold in Shef- 
field than are made in the town. German houses have branches in 
Sheffield, from which they supply their English and other cus- 
tomers. 

In the rg departments, Messrs. James Dixon and Sons, of 
Cornish-place, have found business steadily increase all the year, 
and during the last two months it has advanced almost “‘by leaps 
and bounds.” The silver-plating hands are now working overtime, 
and will continue to do so until Christmas. The two heaviest 
orders for spoons ever received in these parts are now in course of 
execution at Cornish-place. Recent orders are mainly for foreign 
markets, the home requirements in silver and plated goods being 
somewhat light, except in season specialities for Christmas and the 
New Year. A patented teapot, the property of which belongs toa 
large Manchester house, is be‘ug manufactured solely by Messrs. 
Dixon, and is commanding a most extensive sale both at home 
and abroad. 

From South Africa the advices received continue to be most 
gratifying. Edge tools, picks, spades, shovels, and mining appe- 
ratus of all kinds, are ordered in increasing quantities. ese 
goods are being followed by other requirements in cutlery and 
carpenters’ tools. As the new towns, which spring up swiftly 
around the gold and diamond regions, get into shape, the people 
settle into civilised life, and seek home comforts. These lead to 
large demands upon Sheffield’s productive resources. It is ex- 

ted that there will be a remarkably ee trade done with 

uth Africa in the spring of next year. veral Sheffield gentle- 
men with business interests in the Cape have uired property 
in the districts which are being rapidly devitennl. It is stated 
that the representative of a leading firm of ie oe imple- 
ment and machinery makers recently resigned his situation, for 
the all-sufficient reason that he had Fs open a plot of land ina 
locality so luckily that he cleared £25,000 out of the transaction. 


Other well-authenticated instances of successful enterprise have 
come to hand, and these tend to extend and deepen the interest 
felt in South African trading. 

The Sheffield Coal Company, which owns what are known as the 
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“* Birley” Collieries, has decided to sink a new shaft to the Silkstone 
seam of coal near the Rainbow Forge. The new shaft is to be 16ft. 
in diameter and 300 yards in depth. It will be about a mile nearer 
Woodhouse Junction than the present surface works, and will be 
used first for purely ventilating purposes, and as an ‘‘in bye” shaft 
for the workmen who have, at present, nearly a mile and a-half to 
walk underground before reaching their work. The shaft will 
ultimately be used for drawing coal, and will be capable of passing 
2000 tons per day and find employment for about 1000 hands in 
addition to the 1500 already employed by the company. 

Pit-head meetings are being held in the South Yorkshire district 
this week to elect delegates to a conference to be held at Barnsley 
on Saturday. The questions then to be submitted for consideration 
are :— (1) Eight hours a day for single shift, and seven hours a day 
for double shift ; (2) one general holiday each week, to be gene- 
rally observed, even although the men may have been idle on 
any preceding day that week; (3) to clear off lus stocks and 
secure 10 per cent, advance, one week's holiday to be taken simul- 
taneously all over the kingdom, or such other number of holidays 
as may be necessary to secure these objects; (4) these propositions 
to be placed before the miners and their opinions ascertained by 
ballot or otherwise, and another conference to be held on 22nd 
November next and following days, to fix date for the proposals 
coming into force should they be confirmed. 

On Thursday the Dore and Chinley directors met at Derby. It 
is understood that the outcome of their deliberations will be their 
abandonment of the present Bill, with a view to the undertaki 
passing into the hands of the Midland a They wil 
include the Bill in their proposals to be placed before Parliament 
this session. 

Messrs. James Oakes and Company, the proprietors of the Alfre- 
ton Ironworks, in the neighbouring shire of Derby, have just 
disc 100 of their work people, and others are under notice. 
Mr. T. H. Oakes, J.P., the senior partner of the firm, referred to 
the matter at a meeting on Monday night. He said it had given 
the firm great pain to have to take this course. There was no 
denying the fact that at present large quantities of the commodi- 
ties which they manufactured were being imported from a’ 
Messrs Oakes and we 4 are the employers of labour in 
the Alfreton district. It is hoped that with the advent of spring 
a better trade will set in. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE osrye of Cleveland pig iron advanced slightly towards the 
end of week, but again receded when the retrograde move- 
ment took place at Glasgow. Consequently the tone of the market 
held at Middlesbrough on Tuesday last was exceedingly quiet. 
Merchants, after having raised their quotations for No. 3 g.m.b. to 
31s. 6d. per ton, were again willing to accept 31s. 3d., and one or 
two lots were sold at slightly less. Some of the makers are 
now eager to sell, and would probably take 31s. 6d. for delivery to 
the end of the year, or 3d. less than their lowest figure last week. 
Forge iron, after advancing to 30s. 6d., has fallen to 30s. 3d., and 
sales are even reported at 3d. less. 

Stevenson, a. and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 44s. per ton ; ‘‘ Ac! Yorkshire,” Cleve- 
35s.; refined iron, 48s, to 63s., 


land, No. 3, 33s.; ‘‘ Acklam ic,” 
o sold at 31s. 6d. per ton, but on 


net cash at furnaces. 
Warrants were a week 
, and few buyers could be found at 


Tuesday they fell to 30s. 1 
that price. 

For the first time for some months the stock in Messrs. Connal 
and Co.’s Middlesbrough store increased to the extent of 853 tons 
during last week. The quantity held on Monday last was 326,165 


tons. 

Middlesbrough shipments have been so far this month much 
below the average, only 25,577 tons having left the port up to 
Monday evening last. The corresponding returns for October 
amounted to 33,952 tons. 

There is no change to record as to the position of the finished 
iron trade. Several inquiries for sheets are at present in the 
market, but good plate specifications are scarce, and the prices 
obtainable quite unremunerative. Current quotations are as fol- 
lows:—Common bars, £4 10s.; best bars, £4 15s.; ship plates, 
£4 7s. 6d.; angles, £4 5s.; and sheets, £5 12s. 6d.; all free on 
truck at makers’ works, less 24 per cent. discount. 

The first meeting for the session of the Cleveland Institution of 
a was held at the rooms of the Institution, Newport-road, 
Middlesbrough, on Monday evening, the 14th inst. Mr. R. Howson, 
who has been elected president for another year, occupied the chair. 
He opened the sega 9 with a short presidential address. The 
annual report shows that there are now about 250 members upon 
the list, and that the finances are in a satisfactory condition. Mr. 
Edward Crowe, of Middlesbrough, read a paper upon the “ Heat 
of Dissociation.” - Mr. Crowe is well known to have made many 
experiments on this subject, which is, indeed, a speciality of his. 
The main ideas which he submitted to the meeting were originally 

to him by observing that a Bunsen flame burning ina 
firebrick tube pr tae elongates as the tube becomes heated. 
He found that whatever the temperature of the tube at any par- 
ticular time, the point of maximum heat was always just inside the 
entrance of the tube, and not farther on, as same might have sup- 
. The general conclusion he appears to have arrived at is 
that in mixtures of combustible and inert gases, the greater the pro- 
portion of the latter the lower is the heat at which dissociation takes 
place, whether the inert gases are simple or pound. Consider- 
ablediscussion took place upon the paper, the main pointsraised being 
the principle and mode of action of the so-called radiating furnace, 
the limit of temperature obtainable by the regenerative system, 
the value of superheating steam, and the degree of super-heat 
obtainable, and the general theory of dissociation. An opinion 
was expressed, and met with general favour, to the effect that the 
heat-resisting power of the materials of which regenerative furnaces 
are fm | 1s far below the dissociation point of the gases within. 
A wre { vote of thanks to the reader of the paper was unanimously 
acco! > 
One of the Siemens furnaces in the new steel works just erected 
by the Consett Iron and Steel Company has been successfull 
started. Mr. Noble, hitherto the manager of this department, is 
leaving, in order to undertake similar duties at the Britannia Iron 
and Steel Works, Middlesbrough, and on the 9th inst. a com- 
plimentary dinner was given to him by the officials and others con- 
nected with the first-named works. e present output at Consett 
is about 1000 tons per week of steel and 500 to tons of iron 
aoe The former product, however, is likely to increase and the 
tter to diminish. 

It is becoming a matter of _—— and concern to many in 
the North of England as to where all the hematite pig iron is to 
come from which within a year or two will be required to supply 
the steel furnaces now being erected, or in contemplation. Most 
of these so far are on the acid Siemens principle, which requires 
hematite pig iron, and is dependent on the importation of Spanish 
ore. At Eston there is a furnace with a basic lining, and the new 
ones in contemplation at Port Clarence are understood to be on the 
principle advocated by Mr. Pourcel, which is to have a bottom 
composed of a neutral material. These are, so far, the only 
exceptions. 

Concurrently with this prospect of an increased demand for 
hematite pig iron a considerable rise in freights has taken place; 
there is also some advance in the value of ore at Bilbao, and a 
tendency to restrict the output at the mines there. Consequently 
arise in the value of hematite pig iron and of steel made therefrom, 
may be anticipated. This, however, will in turn, no doubt, stimu- 
late the development of the basic Siemens process, and so come to 
increase the demand for iron made from native ores, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been less firmness in the Glasgow pig iron warrant 
market this weel:. At the opening on Monday the tone was firm, 
but prices fell away when it became known that an unusually large 
quantity of iron was being sent into store. Prices have since been 
weak, with occasional fluctuations. The past week’s pig iron ship- 
ments amounted to 8133 tons, as compared with 7202 in the same 
week of last year. The tota! included 1890 tons to the United 
States, 202 to South America, 320 to Australia, 410 to France, 685 
to Italy, and 476 to Germany. The inquiry from abroad is re- 

rted by makers and merchants to be slow at the moment. Messrs. 

Villiam Baird and Co. have put out one of their furnaces at the 
Eglinton Ironworks, and the total number now blowing is 84, as 
against 74 at this date last year. Storing is proceeding in the 
public yards at the rate of from 2000 to tons a week. . 

The current values of makers’ pigs are as follows :—Gartsherrie, 
f.o.b. at Glasgow, No. 1, 45s. 6d.; No. 3, 42s.; Coltness, 50s, and 
42s, 6d.; Langloan, 47s. and 44s.; Summerlee, 48s. 6d. and 42s. ; 
Calder, 46s. 6d. and 40s. ; Carnbroe, 41s. 6d. and 38s. 6d.; Clyde, 45s. 
and 40s.; Monkland, 41s. 3d. and 38s.; Govan, at Broomielaw, 
41s. and 38s.; Shotts, at Leith, 46s. 6d. and 44s. 6d.; Carron, at 
Grangemouth, 49s. and 43s.; Glengarnock, at Ardrossan, 46s. 6d. 
ag Pg ; Eglinton, 41s, and 38s.; and Dalmellington, 42s, and 


The ironworks, plant, and collieries of the Monkland Iron Com- 

ny have been sold by public auction for £50,000, the purchasers 
Pei understood to be an influential firm of Scotch iron merchants. 
Monkland, which was at one time a very prosperous affair, paying 
in wages £20,000 a month, was made into a limited company about 
fourteen years ago, with a capital of £500,000. After struggling a 
few years it went into liquidation, and was taken up by a new com- 
pany with a capital of £200,000. This company fared no better 
than its predecessor, and now the concern has gone into private 
hands at what must be considered, even in these times, as a very 
cheap price. " a 

The malleable iron trade is at present in an encouraging position, 
the works being quite busy, with, it is said, a prospect of this state 
of matters continuing. Prices are, however, low, merchant bars 
bringing no more than £4 13s. 9d., less 5 per cent. discount. Scrap 
iron and steel rails are dull. 

During the past week there was ship from Glasgow locomo- 
tive machinery to the value of £3500 for Japan and £580 for 
Bombay ; £16,000 worth of marine and general machinery; £2000 
sewing machines; £8700 steel goods ; and £28,800 general iron 
manufactures. 

The Clyde Locomotive Company, of Glasgow, has received an 
order to build two locomotives and tenders for the Midland 
Uruguay Railway of South America, and it is expected that these 
are but the earnest of others that are to follow. 

In the coal trade there is more inquiry for household sorts, owing 
to the cold weather. Hitherto the season has been so open that 
this branch of the trade has been unusually slack, and it has not 
been possible to obtain any advance in prices. As the shipping 
demand is now much easier, in consequence of exports to the 
Baltic and elsewhere having ceased, the prospect of the coalmasters 
being able to raise prices before the end of the year, as generally 
happens, is not at present very encouraging. The past week's coal 
shipments were not quite so good as could be desired. From 
Glasgow, 21,465 tons were despatched ; Greenock, 917; Ayr, 7487; 
Irvine, 2335; Troon, 5736; Ardrossan, 2040; Burntisland, 16,845; 
Leith, 2925; Grangemouth, 5300; Bo'ness, 6096; Granton, 1040; 
and Dundee, 1183; total, 73,369 tons, as compared with 81,417 in 
the corresponding week of last year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE Cardiff Corporation have had a preliminary discussion 
respecting the supply of water to the Dowlais Works, in the event 
of their removal to the East Moors, at Cardiff, and it was fully 
agreed that they would be enabled to supply, and at the minimum 
cost. 

The public mind continues to be exercised on the subject of the 
proposed removal of Dowlais Works to Cardiff, and its results upon 
the hill district. The only consolatory fact is that the transfer 
will take a long time. The idea is to have two Bessemers in good 

ing order in two years from date. I fully expect other de- 
pee ae of the scheme shortly. It is rumoured that the course 
resolved upon by the Dowlais Company has startled competing 
ironmasters quite as much as the public, and that more than one 
look to the seaboard as the future location. The life of a steel rail 
is so long, and the home country so well railed, that the chief 
business of the future must be colonial and forei Japan, China, 
and Burmah are regarded as the future remy hn and hence 
the position of works upon the hills is a known drawback. 

The Cardiff coal trade was very indifferent last week, and the total 
exports were fully 40,000 tons below the ave A cause assigned 
is the late storms, and it is very probable that is the case in having 
prevented a good deal of tonnage from coming into port. This 
explanation may be taken as satisfactory, since the demand for 
coal is fairly good. Prices keep low. Small steam is quoted at 3s. 3d., 
large at 9s., house coal, 8s. 3d. Best Rhondda, No. 3, is getting 
firm at 8s. 6d. Cokes on ’Change were firm at the old price, 14s, 
to 16s., according to quality. 

On ’Change, at iff, pitwood was freely offered at 15s. this 
week, 
to han 

I find in several parts of the colliery district a certain amount of 
dulness prevailing. Thus at Dowlais, in the Bedlinog Valley, the 
levels which work the upper coals are stopped. Most of them are 
worked out. Dowlais now works little coal in the Merthyr parish, 
but most in the parish of Gellygaer. In the Aberdare Valley some 
concern has been expressed at the notices issued at Cwmpennar 
colliery, intimating that all contracts will stop at the end of the 
present month. 

An important decision bas been arrived at by the colliers of the 
Navigation, which may lead to disagreement between the men and 
the officials of the Miners’ Provident Fund. The decision of the 
men was to oppose any alteration by the managers of the fund in 
the rate of payment or of relief. e fund has worked so admir- 
ably that it is to be hoped for the general good that no restrictions 
of its usefulness will result, At the same time, the fund is too 
much neglected both by landowners and the general public. The 
former have had their property increased immensely by the 
development of the coal underneath their land, and the latter have 
received considerable benefit in the reduction of the poor rates, 
consequent upon the colliers providing for their own wants in cases 
of misfortune, I hope to hear of efforts during the coming winter 
in every town to strengthen the fund. 

The Barry Dock and railway are progressing well, and some 
anxiety is manifested with regard to the effect on local railways 
and on the town of Cardiff. 

Swansea was busy on Tuesday, the prevailing subject 
of comment being the high figure for tin. The latest price quoted 
was £137. All were agreed that only two courses remained open 
for adoption—the first, that of putting up the price of plates toa 
point that would cover the increased price of tin ; the other, that 
of ing the works until the tin ‘‘cornering” has come to an 
end. ers for forward deliveries were only taken at an advance 
of 2s. per box. This course had a marked effect on business. 
Quotations gnenly Oe week are as follows :—Prompt delivery, 
cokes, 14s, to 14s, 3d. ; Bessemers, to 14s, 6d. ; Siemens, to 15s. 

The stocks at Swansea remain low, 77,000 boxes. Exports during 
last week totalled up 46,166 boxes. Other quotations on ’ 
sagh Steel rails, £4 5s.; bars, £4 7s, 6d.; pig, Glasgow warrants, 


oon having fallen in consequence of large cargoes coming | 881 





A collier at one of the Rhondda collieries this week was buried 
under a fall of coal, estimated at 400 tons, 

An interesting exhibit of the power and continuance of the yas 
of collieries can now be seen at Merthyr Vale Colliery. For the 
last three months a ‘‘ blower” has been lit at the top of the pit 
giving forth sufficient light at night for all p Old authori- 
ties relate, as a curious fact, that it was the existence of a blower 
at one of the Workington pits which first suggested the lighting of 
towns with gas. 

Tin bar is being made freely at the leading works, For steel 
sleepers the demand is slight, and at all works an abundance has 
been put in stock. Rails are not in great demand. _ Prices [ have 
quoted as current at Swansea Exchange are scarcely obtainable, 
Iron ore, Rubio, remain at 12s, 3d. at port. 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


THE demand for crude iron is rather less, active than it was, but 
as yet this has had no unfavourable influence on other branches 
nor on prices, which, indeed, it has been in some cases possible to 
advance; otherwise there is no noticeable change in the condition 
of the iron market in Rheinland-Westphalia, In Silesia the market 
shows a firm front both for pig and manufactured iron, and the 
former prices can be fully maintained. The slackening in the 
demand for steel ingots and billets from America is begin- 
ning to tell unfavourably in the former district. The enhanced 
sea freights on Spanish ores is considered likely to favourably 
affect the native mines, so as to bring up the prices to what 
the ores commanded a short time back, but had latterly lost again. 
There is little to remark about the pig iron trade. It is going on 
steadily, and as contracts have been closed for the quarter, and 
prices are once for all—i.e., for a time at least " settled by the con- 
vention, there is not much room for speculation, and there will not 
be till the next quarter has turned. The lower railway rates for 

ig iron from the Siegerland to Rotterdam have now come 
into force, which should give a fillip to the export trade in 
spiegeleisen, which of late has not been so active to America as it 
formerly was. Now that the Saar and Moselle group of works has 
definitely joined the others, a continued stable trade in wrought 
iron may with certainty be looked forward to. Foundry, Besse- 
mer, and basic pig are in moderately good request, otherwise no 
change is observable. The large quantities of rails lately given out 
by the State compensate in a great measure for the falling off in 
the American fe for steel goods, which — to keep the 
market steady. The prices of bar iron are firm and remunerative, 
but the demand this month is certainly in some quarters not so good 
as it was in the last, for specifications are here and there wanted, 
especially for export. Already the Rhenish-Westphalian bureau 
of the convention has entered into numerous contracts for the first 
quarter of 1888, and from that date the base prices for wrought 
iron are to be raised, and not without reason, so as to bring them 
into harmony with those of the raw materials. The present price 
of bar iron has lately been fixed at M. 1224 and 125 p.t. for the 
inner and outer radius of sale respectively. Girders are just now 
slow of sale. There is a very full demand for hoops, and dealers 
are endeavouring to close bargains over lengthened periods, the 
price being at the moment M. 125 p.t. As to boiler and other 
plates, there is nothing new as to prices or demand to note, 
whilst sheets have gone up toM. 142p.t. The Siegerland 
works are nearly all full of orders, but the Westphalian 
ones complain of not being so well off; however, the present price 
at least will now cover the cost of production. There is no change 
to note in wire rods, All seems in abeyance till the os gang syn- 
dicate to regulate prices is formed. In railway material the most 
interesting feature is the recent tendering for steel rails for 
Roumania. English, Belgian, German, French, and Austrian 
works tendered. The lowest offer was from Belgium, at frs. 121 
f.o.b. at Galatz. The German tenders ranged from frs. 123°75 to 
1324 p.t. The iron and steel works here are raising their voices 
inst the continued use by the State of so many wooden sleepers, 
which are obliged to be imported, to the t loss of the works, 
when steel ones could be substituted. machine shops and 
foundries are satisfactorily engaged, and in order to combat with 
the enhanced price of raw materials, thirty-three of the Rhenish- 
Westphalian works have sent out circulars announcing an increase 
of price for castings of M. 20 p.t.; so at last, it is to be hoped, the 
continued complaint of unremunerative prices has ceased for a 
time. On the 18th inst. eighteen locomotives are to be tendered 
for at Altona. 

The gross receipts of the German State Railways for the year 
1886-7 were £27,385,000, and 346 kom. of new lines came into 
operation. The first half of the present business year shows 
improved receipts as compared to the corresponding period of the 
last year of upwards of a million pounds, e EF per kilom. 
have improved from £781 to £810 from 1885-6 to 1886-7. 

The ironworks in the Nord Department are now seriously con- 
sidering a plan for improving the French iron trade, and so far a 
similar arrangement to that in Germany of a sales bureau 
for all the works seems to have recommended itself for their adop- 
tion, and is near a conclusion, it is said; but to make this success- 
ful all the four groups of ironworks must unite, which, judging 
from experience here, is a most difficult undertaking. However, 
so far as the works are concerned, the general condition of busi- 
ness is improving in consequence of this projected combination, and 
a satisfactory quantity of orders is flowing into the ey 3 mills 

At last the ‘‘Chambre Syndicate des Marchands de fer” 
has vouchsafed a rejoinder to the numerous attacks in the press on 
their recent policy of keeping down prices. The large dealers say 
that they were forced to do this in self-defence, in face of the 
action  f some of the rolling mills and of the small dealers, who 
kept no stocks, but simply acted as commissioners for producers, 
and that so soon as they cease their action a rise in prices can at 
once ensue, 

The Shanghai Courier confirms the news that China has given 
orders to France for war material, principally for de Bange cannon, 
to the amount of nearly 21 million francs. 

As touching the importation of raw materials into France, it 
appears that in future all such which enter into manufactures and 
winch are afterwards exported are, in this case, to pay the duty as 
if they had not been exported ; in a word, the admission temporuire 
would cease to have effect. Negotiations on the subject are going 
on, because this is very important for the French iron and steel 
industry. 

There is nothing particular in the coal trade to note, but a depu- 
tation of the colliery owners in the Nord and Pas de Calais have 
interviewed the Ministry with the object of inducing the Govern- 
ment to grant a subsidy of 25 million francs towards carrying 
through the Grand Canal du Nord, : 

Last week only 29,400 t. of ore were shipped at Bilbao, and the 
market was dull. Price of best red ore, 7d. to 6s. 10d.; Cam- 
panil, 7s. to 7s, 3d. The year’s export till now, 3,649,758 tons. 

The Belgian iron market is, as heretofore, firm, and is so far 
satisfactory. The John Cockerill Company paid 5 per cent. divi- 
dend for the last working year. The total value of the output was 

million francs ; the gross profit, 2,281,105f.; and the net profit, 
828,729f. Beyond the coal, coke, pig and manufactured iron, 
castings, machinery, and constructive ironwork, 93,000 t. of 
Bessemer and Siemens steel were produced, against 62,700t. the 
year before, and the output for the current year is set down to 
come up to 120,000 tons. 














Messrs. Tuomas Ropinson And Son, Limited, Rochdale, 
hive been awarded the first order of merit for their exhibit of 
wood-working machinery at the Adelaide Jubilee Exhibition. 
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NEW COMPANIES. 
Pin following companies have just been regis- 


Chambers’ Brick Machine Company, Limited. 
On the 28th ult. this company was registered, 
with a capital of £150,000, in £1 shares, to acquire 
British, colonial, an forei patent’ rights re- 
lating to the making of bricks, and compressing 
and otherwise treating earth, clay, ore, and other 
materials by machinery, The subscribers are :— 
Shares. 

Wm, Powter, 72, Durley-road, N., tay 

J. H. Newman, 47, W: terton-road, W. , secretary 

J. Owen, ey) Pack -street, N., clerk . P 
Well-street, Gray's- -inn-read, clerk 

ue 29, a = king 


’ 8 
k 

D. Durnford, Old Chariton, accountant... 
E. J. Churchouse, ” Almaek-road, | Lower ‘Clap. 

ton, registrar i aha 

The number of ‘Mhinatiaen is nat to be hin than 
three, nor more than nine; the subscribers ap- 
point the first. The qualification will be fixed at 
the first or any yea ee general meeting. The 
remuneration of the rd is to be 5 per cent. of 
the net profits, but not to exceed £500 per annum 
for each director, to be divided as they may 
determine, except that no director shall receive 
less than £150 per annum, and in the event of 
the = not being sufficient for the payment of 
the latter amount, the same will be paid or made 
up out of the assets of the company, irrespective 
a profits, 





ee et et et 


Lee, Howl, and Company, Limited. 

This is the conversion to a company of the busi- 
ness of Lee, Howl, Ward, and Howl, of Tipton, 
engineers. It was red on the 2nd inst., 
with a capital of £50,000, in £10 shares, whereof 


300 are 6 per cent. accumulative preference shares, 
The subscribers are :— 


Tipton, ’ 120 

z Mien "Tipton, neer .. a i 
0. Howl, Tipton, engineer .. oon. ae” ee 
T. White, 57, Highbury-hill, N. 3 
E. White, Park-gurdens, Chiswick oe 1 
Miss E. J. Howl, Sedgley .. .. ee 
Miss C. Howl, om de Ge de” Te ae ae 1 
Arthur Howl, We, GA. Kaen ee 1 
The b ea 8 is not to be less than 





three, nor more than ten; the subscribers to 
al —— the first ; the company in general meeting 

determine remuneration ; qualification for 
— other than the first, £250 in shares or 
stoc 





Barrow-upon-Soar and District Water Company, 
Limit 
Registered on the 4th inst., with a capital of 
£25,000, in £5 shares, to erect waterworks for the 
supply of Barrow- -upon-Soar and other places, in 
the county of Leicester. The subscribers are:— 


a: 


% Church, ns , 55, Parliament-street . 
5, Great Winchester-street, char- 
by * aanve od Red 
Cc. = th ct 2, Great Winchestor-street, soli- 


w. _* Loughborough, builder |: 

H. Black, Barrow-upon-Soar, builder 

W. E. Woolle rg Barrow-upon-Soar, pease. 

G. Erant, C.E., 39, Herne \ gag <e 

E. A. R. Ewen, Merton, 8 

W. E. Walter, 33, Parlelgh rod, Stoke ‘Newing- 
ton, secretary toacompany.. .. 


Registered without special wlthhen, 


British Watch Company, Limited. 


This company was registered on the 3rd inst., 
with a capital of £100,000, in £10 shares, to 
manufacture and trade in watches, clocks, elec- 
tric bells, batteries, telephones, gas-lighters and 
regulators, and electric and scientific apparatus 
generally. The subscribers are:— 


w. 4.3 ape St. Helen's, renege —- 


R. "s. . Daglish, St. Helen's, ironfounder .. 
Cc. 8 qo Knowsley, solicitor .. 
T. P. Hewitt, Prescot, watchmaker. . 
A. Eecles, Thong cotton broker. . 

J. Masson, Liverpool, — 

W. Lees McClure, Prescot 


Registered without apectal thal, 


ee dl 


Cd od al 





General Zinc a ied. Lighting Company, 


This company was red on the 7th inst., 
with a capital of £250 divided into 5000 pre- 
ae and 20,000 deferred shares of £10 each, 

to carry on in all branches the business of an 
electric light and power company. The sub- 

scribers are :— 
Shares. 


H. FE res 3 4, Wilton-street, 8. W. ae: 
Mark-lane, merchant ee 
sin Ww. , Varaso, B Bart., Tadcastle et 
J. J. Dunnington-Jefferson, York .. oe 
J. F. Jackson, Bexley, merchant .. .. .. «. 
8. M. Fergusson, Stock Exchange, jobber es ee 
t. Rome, Charlton House, near Cheltenham... 
The number of directors is not to be less than 
three, nor more than seven; the subscribers are 
to appoint the first ; qualification, twenty-five 
shares; maximum remuneration, £500 per 
annum, to be doubled when £10 per cent. is 
paid on the preference, and £5 per cent. on the 
deferred shares. 


ae et tt et it et 





Schallehn’s Patents Company, Limited, 

This company pro) to acquire and work 
certain letters —- for improvements in piano- 
forte actions, estic fire-places, and in appa- 
ratus through which air is supplied to the fur- 
naces of steam boilers. It was registered on the 
5th inst., with a capital of £2000, in £1 shares, 
The subscribers are:— 








Shares. 

a Moffatt, 191, Gresh How: thant es 1 
K. McLea, 151, Gresham toning merchant.. .. 1 

N. Cla den, 16, ’ Willes-road, —- Town.. 1 
H. Schallehn, 191, Gresh 1 

F. Hy Fie’ re ‘Parliament streot, tywoletor 1 
5 icarage, Varna- 1 
J. W. Wright, 39, es t, merchant 1 


The subscribers denoted ae an asterisk are the 
first directors, 








THE PATENT JOURNAL, 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 


Pd tents nage bone “communicated” the 
address of communicating party are 
printed in italios. 


8th November, 1887. 
15,169. Aprtiances for Currina Wire, &c., A. 8. Gore, 
15,170. Currixo and Trimminc Rocks, F. H. Butler, 
on. 
_ Cuess and Dravout Pieces, W. Brierley.— 
Orgone nheimer and — Sulzbacher, Germany.) 
10.172, We EFT ios or Wert Stor Mortons, J. E. Ste- 
15,178, Cxosina, _ Doors, J. H, Bean and W. 
at Leeds, 
15,174. Teapot Strainers, H. bar rig Birmingham. 
15,175. __— for RatLroap Cars, G. A. Boyden, 


15,176. Gavvaxoweren, M. Immisch, London. 
15, , Tea and Correz-pot STRAINERS, W. H. Douglas, 


15 ay CLEeaNnsinG or Scourinc Woot, C, Robeson, 
Birmingham. 


15,179. Roap Carriages, A. B. Walker, Manchester. 

15,180. Tevescoric Stanps for Lamps, F. R. Baker, 
Birmingham. 

15,181, FLaxcep Merauuic Articues, 8. Fox, London. 

15,182, Music Stay Pixs, E. A. B. Beaumont, 


ton, 
15,183. SypHon ArERaTeD Water Bortves, H. Goffe, 
irmingham, 
15,184. Tramway Rats, J. R. Osborn, Bradford. 
15,185, Ho_tow-ware, M. Swain, Manchester. 
1b, 186, re ? a, from Overwinpine, M. 


thorpe, 5 
15,187. Guarp Fons J.6 regory, Sheffield. 
Lb, 188. Raisine and WERING ous Waser Sasues, &c, 


. Wicks, Ayton. 
15, 1189. oe and Generation of Steam, F. J. Thomp- 
15,196. Metauuic Boxes, &c., W. and C. Crawford, 


iw 
15,191. Wasuina Macuryes, D. T. Dewar, Dundee. 
“—. SHoutper Srrap for Cycuists, T. Cu 


15,198. Meratiic Bepsreaps, &c., J. Phillips and T. 


aterhouse, Birming] 
5,194, ATTACHING Coos to the Suoes of Anraxs, T. 
iyde, B irmingham. 
bon Breaker, 8. M. — Dublin. 
1s, 196. Hot-ain Gas Stove, G. F. Restall and J. M. 


land, Bournemouth. 

a a Lessenino the StamMinc of Doors, D. Allport, 
15,198. RrvoLvine Pumps, G. Pinnington, Chester. 
15,199, Protection Panay OBLITERATION of TRADE and 


RIVATE Ma , F. C. Huddle, London. 
15,200. METALLIC eae Walker, Birmingham. 
15, 201. Cut-orr Gear for EnGINnEs, E. A. tehead, 
Chariton. 
15,202. Prevention of Hyprornosia, &c., T. Maccall, 
Morecambe, 
15,203. WaTer-waste F.iusnino Cisterns, J. West, 


on, 
15,204. aaa of Wixpow Buinp Corp, N. Lobb, 


15,205. ‘Door Gomes won or Sprine, W. H. Hopkins 


and J. Hall, B 
15,206. a | Wire, E. and A. Smith, 
ne _— Goaeete, FiRE-EXTINGUISHERS, &c., 
as 


15,208. Mutts for ame, H. Ashw: London. 
15,209. MEMORANDA TasLets, De F. Pennefather, 
on, 
15,210. Drivina Sew1no Macuines, G. Shann, London. 
15,211. Wire Latuino, A. J. Boult.—(C. A. Sackett, 
United States.) 
15,212. Purses, F. Wich, London. 
15, —. nme y Supports for Suetves, W. P. 
Thom: Cc. C. Blakeley, United “a 
torn c eI Boult.— 


1, oy “HAMMERING MECHANISM, A. 
_ = F. J. Legge, Liver- 


W. Gowen, United States. 

15, 215, Trswep or TERNE 

15,216. ‘tor Mecuantsm for Boots and Suosgs, A. J. 
Boult. F. W. Stone, United States. 


15,217. MEASURING Currents of 


15,218. Brass Rrxos, W. J. Gibbons, Birmingham. 
15, 219. 7 Eco Case, D. Clan-Alpin tcher, 


15, 220. ‘Lounrene Cigarettes, &c., R. 8. Barnes and J. 
London. 


Curran, 
15,221. Gaanonanen J. Yates, London. 
15, 222, Inrorminec Daivers and Guarps of Tratns of 
Dancer S10na.s, J. T. Thornton, Halifax. 
15,228. Mountine Corns, &c., H. Barrett, London. 
15, 224. Cotiar Srups, G. Krementz, London. 
Ls, i225. Wasmina Macuines, 8. W. and W. Leach, 
ndon. 
15,226. Mouturiece for Cicaretres, J. R. Cook, 
ion. 
15,227. Securtne Bouts of Rai Jomts, J. A. McLaren, 
on. 
15,228. SToRAGE jo gam P. A. Newton.—(P. G. 
Hubert, United Sta 
es ag MACHINES oe as “ Witiows,” J. Holt and 
J. Tweedale, Manchester. 
15,230. Mou.ptne Impressions of Tyre, &c., W. Heigh- 
way, London, and J. Foster, Tooting Graveney. 
15.231. Coatinc CARRIAGE Boptes, &c., P. M. Justice. 
—(M. B. Church, United States. 
15,232. REcoRDING Spoken Worps, &c., E. Berliner, 


London. 

15,233. Stiptnc Cover Enornes, H. H. Lake.—(S. E. 
Jarvis, United States.) 

15,234. Spectacite Tempces, R. sag pm jun., London. 

1s, 235. Lancets, &c., R. Mathieu, London. 

15,236. Busnes for Tap Hotes of EarTHENWARE 
FILTers, P. P. Kipping, London. 

15,237. Conversion of Pnospnates into THERMo- 
PHOSPHATES, L, R. Bazin, London. 

15,238, Fitter Presses, E. A. Cowper, London. 

.- — MecuanisM for Rotts, W. F. Coch- 


ndon. 
15,240, Revier Mecuanism for Rots, W. F. Cochrane, 


mdon. 

15,241. Gearine, W. F. Cochrane, London. 

15,242, ep me W. F. Cochrane, London. 

1b, 243, Ro.ier M111s, W. F. Cochrane, London. 

15,244, RoLier MILs, W. & i London. 

15, 245. Connectine Rops, roe a London. 

15,246. BARBED WIRE eA &c., J. E. Emerson and 
T. Midgle: oma 

15,247. Gas ers, H. J. Bell, London. 

15, 248, Cocrensrses’ for use with Conrections, H. 
Jeffry es, London. 

15,249. . Maxts0 CotLar Buttons, &c., G. Krementz, 


Lon 
15,250. ‘Auvomasto Srem Pessaries, A. O. McCord, 
London. 
15,251. Locomerters, C. 8 , London. 
15,252. Prosectiies, H. A. tlund, London. 
15, _ — Banps, W. R. Lake, HG. 


15, 254, Gum and PorceLtain Lam 8. Clarke, 
London. ici , 


Meacom, 


— Ostanwine Cannonare of Sopa, &c.,G. W. Hart, 


on. 

15,256. Rerrsinc Hyprocarpon O1zs, 8. Pitt.—(7. @ 
Hall, United States.) 

15, 257. WELDING SregL, W. B. aioe, London. 

1b, 258. Fur. Economiser, E. Church, Beckenham 

15,259. Votraic Batrertes, T. J. Jones, oe 

15,200 CaRTRKIDGE and CARTRIDGE ‘Case, K 


. MecLea 
on, don. 





a ve Rotary Enoines, G. Dietz and E. Tamsen, 
. Comn-rreeD Devivery Apparatvs, E. Lecker, 


9th November, 1887. 


15,268. Om or Spintr Lamps, C. and C. K. Welch, 


London 
15,264. SALT Hovper, H. G. Boston, York, 
15,206. Dye Marrer, G. Thomas.—(H. Schulz, Ger- 


16, 366. L Secntics, ies Fema, J. Dunning and B. 


15,267. Tires, C. Challiner, Manchester. 
15,268. Fixixe ApsustaBLe Sockets on Tuses, J. J. H. 
i t, Manchester. 


15,269. Rotiers for Expanpine Fasrics, J. H. McKean, 

15,270. Pickers in Looms, G. Jackson and R. Crook, 
Manchester. 

es Ixpia-RUBBER Sprinos, J. McHardy, Dollar, 

15,372. Compinep Hart Rack, &c., W. and J. McHardy, 
Dollar 


, U.S. 
15,278. Socket or Barret Botts, C. Showell, Bir- 
mingham. 
15,274. Preventino Oxipation of Tin, &c., M. and E. 
Darnbrough, Drighli 
15,275. Recutatine the Fiow of Fivuips, H. Trott, 


on, 
15,276. IvreRNaL Comsustion Motors, J. Hargreaves, 
vei 
1b, oF INERAL O11 Lamps, &c., T. and A, Rochford, 
15,278. Fasrics, &c., for Horse Sueers, T. F. Firth, 
Halifax. : : 


15,279. Disnes for Exposine Butter, &c., for Save, R. 
jutcliffe, Manchester. 

15,280. Napkin, V. Bailey, London. 

15,281. ———— for any &c., H. W. Huckvale, 


15,282. AuTromatic Fire-escaPe, J. Longworth, jun., 
bottom. 


15,288, SHutrLe Guarps, J. C. Fielden and W. Slater, 
Manchester. 


15,284. PorTaste WeIcHING Apparatus, D. France, 
anchester. 
15,285. Loose Running WaHeEeis, W. Mellor, Man- 
cheste! 


r. 

15,286. BorrLe Stoprer, C. H. Wall, Aberdeen. 

+ Automatic Turninc Latues, F. J. Pettit, 

15,288, LypicaTors for Cass, H. Haes, London. 

15,289. Gearine for Larne Heapstocks, T. Humpage, 
Bedminster. 


ee. SuirTine Suipes, A. Gilchrist, jun., and J. 
iw 


nna: fe 
15,291. Mines Porato Masner, W. 8. Simpson, 


London. 
— Sarety Apr.iances for Lirrs, R. Middleton, 


15,298. Manuracturinc PerroraTeD Buiocks, J. A. 
Yeadon and R. Middleton, Leeds. 
15,294. TexTi1Le and Woven Banps, 8. Ogden, Man- 
chester. 
15,295. Propuction of the Fioripes of MAGNESIUM, 
A. Feldmann, 
182 296. ATTACHMENT for Printixo Macuuyes, J. Thom- 


15,297. ‘Saeuee Gra, A. Stevenson, Liv: 

15,298. or Peramsutators, L. L'Ho 
G. Asher, Bi — 

15,299. Sauae EASURING ELECTRICITY, E. Perrett, 


15,300. Corset Ciors, J. Hartley, London. 

15, 301. Secms end Ronen, H Standley, London. 

1b, 302. Roastixc Raw Gray, 8. Judd, London. 

15, 208. B Rattway SicNauine, &c., W. H. Gallaway, 

15,304. Paesuens for Sampe Post, J. H London. 

15, 305. a Carriaces, W. and H. 
n 

15,306. ‘Sco Merers, J. C. W. Pauwels, London. 

15,307. Jomine Pieces of Woon, J. ©. W. Pauwels, 


don. 
ae ne of Ice, H. H. Leigh.—(G@. Dubern, 
nae, 
15,309. Manvuracrurinc Manurinc Compounps, J. 
Davenport, London. 
15,310. AgRo-pynamic Motor, T. C. Boutet, London. 
15,311. Reveasine the Boits of Locks, D. J. Mito, 


jon. 
2,812, Tricycies, G. D. Leechman, London. 
15; 313. Packine, W. and A. Pléger, London. 
1b, ey Makino Soap Free of ATER, H. Wiesinger 
d L. R er, don. 
15,31 315. Cases of Paptocks, J. Banks, London. 
15, 316. Locomotive Encixe Guarps, &c., C. A. Noble, 


1. 
lier and 


London. 
15,817. a Apparatus for Rattways, R. Crichton, 
mdon. 
15,818. StarTmnG-ceaR for TRamcars, T. B. Waterfield, 
ndon. 
15,319. TeLecrapn Posts, A. Muirhead.—(J. S. Blom- 
Jield, South Australia.) 
15, 820. CovouneD Markine Ink Pencits, J. Hickisson, 
1 
15,821. Execrrica, Storace Batreries, J. Pitkin, 
on. 
15,322. FILTER PRESSES, H. E. Newton.—(The Mas- 


hafl, Austria) 
— Fastentxa Lips, &e., on Boxes, A. M. Hart, 





ieee Macutsz, E. Michelon and J. Barbier, 


5,325. Rotary Enatnes, E. Schergen, London. 
18 326. Steam Borters, J. P. Bordone, London. 
15,327. Iron and Steet Fioorrne for Bripces, M. am 
Ende and A. Buchanan, London. 
15,328. Gatvanic Batrerigs, A. Schanschieff, London. 
15, 329. CovERING ee ELECTRICAL CONDUCTORS 
with Leap, &c., R. W. Eddison.—(#. McKnight, 
United States.) 


10th November, 1887. 
15,330. Rappit-ruN, Rat, Doa, &c., Traps, W. Glover, 
Wednesfield. 


15,331. Box for Matcues, E. Lae London. 

Ls, 332. CLEANSING BotTLes, W. A. Ross, Belfast. 

1b, 333. STRAINING PAPER PuLp, H. J. rs, Watford. 

15,334. Sarety CENTRE Pinion for Warcues, J. F. 
Cassidy, Birmingham. 

15,335. Prevention of AccipeNTs with STraps and 
Drums, J. Quarmby and W. Hall, Huddersfield. 

15,336. EXTINGUISHING Lamps, J. , Liverpool. 

15,387. PicrurE Hoo ez Flavell, Aston. 

15,338. Braces, W. H. , B 

15,339. FRIcTION Guewon ‘or DRIVING Macuinery, T. 
O. Arnfield, Manchester. 

15,340. VEHICLES, W. H. Blackwell, Brightside. 

15,841. KnicKERBOCKER Boor, J. Harries, Llanelly. 

16,842. Hyprautic Lirts, 8. and 8. R. Chatwood, 


15,843. Preventinc Loom Sxutties from Fiyine, J. 
Shackleton, Halifax. 
——. REGENERATIVE Gas Lamps, T. G. Marsh, Man- 


15,345. STEAM Traps, P. Fyfe, Glasgow. 
15, 346, Sewtnc Macurnes, 8. 8. Bromhead. J. A 
Brauti ~ wae United States.) 
15,347. MusicaL a 8. 8. Bromhead.—{J. D. 
Loppentein, United States. 
15,348. Locks, 8. 8. ead.—(F, M. Ware and G. 
min, United States. 


) 
15,349. Mowrne Macsaines, 8. 8. Bromhead.—(@. 4. 
Weaver, United States ) 
15,350. WAsHING Mareriats, M. Ashworth and R. 
le. 
Lb, 351. Currin BorLEr Tubes, &c., T. Eleoate, Liver- 


poo! 

15,352. Locks and Latcues, R. W. Juckes, Longton. 

15, 353. Braces, T. Blenkiron and W. Varney, London. 
5,354. VENTILATORS for Surre, D. Cowan and A. 

"het Glasgow. 





15,355. Brick Maxine Macuinery, A. Patrick, Glas- 


gow. 
1b, 356. Brick Makine Macurnegs, A. Patrick, G Ww. 
15,357. Winpow Buinp Rouuers, J. Colby J. 
Chambers, Lowestoft. 
1, ant Presses for HoLLow ARTICLES, R. Clarke, Bir- 
m 
1, 350° SHUNTE 1 
1, "360. LatcH NExDLE hep er ACHINES, J. J. Lish 


. Igel, rere = 

15,361. Tennis Baus, J Hardy and R. Brand, 
Dollar, N.B. 

15,362. PrELina Poratoss, &c., F, Fissi, London. 

16, e. SELF-ADJUSTING Carriace WINDOW, A. Hopton, 

on. 

15,364. TrEatine Woot, D. Mason.—(4. Schlamm and 
F. a Brassard, Germany.) 

15,365. Loapinc Vesseis, W. E. Kochs, London. 

15,366, Nats, &c., T. Turner, Dublin. 

15,367, Boxgs, &c., J. MacCallum, London. 

15,368, weeny Key, L. Wiese, Glasgow. 

15,369, SwircH-Back Raitway, J. 8. Brown, London. 


NeW, 





1b, 370, SADDLE Bar, J. ag London. 
15,371. Drawino Corton, &c., . Farrington and E. 
Fletcher, London. 


a eeeaeaae and Cuimney Cow, J. Morris, 


15,373. Mecuanism for Lamps, R. Wallwork and A. C. 
on. 

15. 374. Rep CoLouRiNne MATTERS for Dyetna, &c., J. 

Y. A The he Anilin and Soda Fabrik, 





Germany.) 

15,375. r, i -FREED Detivery Apparatus, M. R. 
Marelle, London. 

15,376. Borer Feeper, W. G. and C. W. G. Little, 


don. 

15,377. PHorocrapHic Apparatus, W. P. O'Reilly 

London. 

15,378. VeLocipepes, M. Jackson, London. 

15,379. PeRAMBULATORS, &c,, W. Banks, Glasgow. 
5,380. HypravLic CARTRIDGE, C. Wells and H. 
i Phatcher, London. 

15,381. Part or VarnisH, K. McLea and R. Punshon, 
London. 

15,382. Preservinc Timper, &c., K. McLea and R. 
Punshon, London. 

15,383. oe the Game of Cur.ine, T. B. Sharp, 


15,384. , Se Impure Liquins, E. Hermite, E. 
m, and C. F. Cooper, London. 

15, 385. DisiNFEcTING IMPURE Liquips, E. Hermite, E. 
Zz Paterson, and C. F. , London. 

15,386. Paper, C. Morfit, London. 

Lb, 387. Stor Cocks, J. G. Flint, London. 

15, 388. Reets for Corton Tureaps, &c., H. F. Wood, 
London. 

15,389. Hotpino up Dresses, G. W. Forbes and R. H. 
Cunliffe, London. 

15,390. _Keerina Snips Artoat, D. 8. McDonald, 

mi 

15,391. Feorams Hanp Pumps, C. Bade, London. 

15,392. Primary Bartreries, H. J. Haddan.—(B. 
‘Scheithauer, Germany.) 

15,393. STaRTER for “dea, &e., Enoines, 8. Griffin, 
London. 

15,394, Cement Tubes, D. Zisseler, ge 

13, 395. Bricks, &c., R. A. McG: 

9389. ALUMINIUM, C.A, Burg! tend Wd ” Twining, 
Manchester. — 2nd July, 1887. — [Received ith 
November, 1887. This application having been 

pe sony Ae included in No. 9389, a.p. 1887, takes, 
under Patents Rule 23, that date. 


11th November, 1887. 


15,396. Srartinc Tramcars, W. Brierley.—(4. Jeenel, 
Breslau.) 

15,397. Borrnc Macuines for Rock, &c., R. Wilson, 
Bish uckland. 

15,398. BuLiet, W. C. Nangle, Whitechurch. 

15,300, Gas Cooxtnc Apparatus, T. Thorp, White- 


15,400. Scraper, 8S. Kallend, Taunton. 

15, 401, REVERSIBLE GARMENTS, R. Brand, Gl 
5,402. ars BE.tLows, &c , G. Thorpe, song R 
yo and T. Duke, Sheffiel a.” 

— = Betts for Drivinc Putueys, J. A. Leeming, 


15,404. Bicycte and other Warets, R. B. Helliwell 
ve 

15,405. VentiLaTine Fans, W. Yates, Manchester. 

15,406. Wurre Leap, A. Orr, —— % 

15,407. Srraps for Neck-ties, J. C. W. Masterman 
Southsea. 

15,408, Pix-pisues, J. L. Dubois, London. 

15,409. Orcans, J. Stringer, Lon 


gport. 
15,410. Meters, W. E. Price, Hampton Wick. 


15,411. Hanpies for Piate Iron HoLiow-ware 
VESSELS , J. Hill, Lye. 

15,412. ‘APPARATUS or PRopELLING CycLes, W. H. 
Blessley, Middlesbro 


15,413. Picrure Frames, J. M. Baines and G. Jackson, 
serato rd. 


5,414. Stream GENERATORS, J. Woodcock and J. Bow- 
“oo Manchester. 
15,415. a a VuicaniTe Disc to Suart, J. Hope, 


15,416. Sprinntnc Macuryery, E. Haigh and E. Har- 
greaves, Halifax. 

15,417. Coatine Cast Iron, T. Slater and J. Laidlaw, 
London. 

15, = Fan-.icuts, W. J. Payne and A. J. W. Johnsen, 


15,419. Pans, C. Morfit, London. 

— sa for SCORING at Biturarps, W. Tay- 
or, Lond 

15,421. Sreax ‘JACKETTED Stoves or Ovens, W. Nichol, 


15, 422. ALoumroy, J. Nicholas and H. H. Fanshawe, 


mdon. 

15,423. Tain Coprer Cuarns for Souprers’ Caps, J. C. 
W. Pauwels, London. 

— Metatuic Bottom Enarnes, J. C. W. Pauwels, 

mdon. 

15,425. GaLvANISING MetaLs, J. Westgarth, Man- 
chester. 

15,426, Frre-stoves, H. Walker, London. 


b, 497, hrm Stoves, J , A. Cocks, and G. 
ndon. 
15,428. ANTISEPTIC Garments, &c., C. 8. J. Ostrordg, 


mdon. 
15,429. Fitters, T. Newman, London 
15,430. Gas Lamps or BuURNERs, x ‘Gale and J. M. 
Lamb, London. 
— Cuemicatty CHARGING WaTER-CLOSETs, W. C. 


berts, 

15,482. Sean, J. 5. Grunhut, London. 

15,483 Fisn Hooks, J. Sav: London. 

1b, 434, Movina Gaanvtan Maraesata, C. A. a - 
(Messrs. Schiichtermann and Kremer, German, 

15,435. Protection of Flowers, H. Briscoe- a 
Foot’s Cray. 

15 —. se of Woven Wire, E. Peyton, 


15 ier "Ounnanns for TueatreEs, &c., W. Smethurst, 

ndon. 

15,438. AUTOMATICALLY ExTINGUISHING Lamps, J. Y 
Johnson.—(4. Berr: Ss 

15,439. Scrarers, G. Tidcombe, London. 

15, ro = for HeaTine TatLors’ TRONS, J. Croft 


15, “1. ‘Gas, &c., Meters, A. J. Boult.(V. Lie shen, 
Belgi um. 

15, 443. Drytne Corres, A. F. de Lacerda, London. 

15, 443. ComBrnep Compasses, &c., A. J. Boult. —H. 
Blank e, Germany.) 

15,444. Hanoinc Looxinc-oiasses, A. J. Boult.—(F. 
Hiroux, Belgium.) 

15, Sp ConTROLLING the Sperp of Encives, E. Jones, 


= “Daanrncs for Spinpises, T. K. Hattersley, 
on. 
15,447. Ligutina Lamps, H, Trotter, London. 
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15,448. Sponcy Leap for Seconpary Batreries, G. 
Trier.—(£. Fischer, Denmark.) 

15,449. Propvucinc Devices upon Grass, D. Grant, 
London. 

15,450. Prorecrine the Epces of Wristsanps, H. A. 
Marshall, London. 

35,451. Rar Sawine Macuinss, E. C. Smith, London. 

15,452. WaTrerpRoor Materia, &c., H. J. Lockyer, 


mdon. 
15,453. Fire Avarm, &c., G. F. Redfern.—(L. Digeon, 
France.) 
15,454. ProsecTites, G. Kynoch and H. A. Schlund, 
London. 
15,455. Connectinc Execrricat Conpvuctors, W. 8. 
rs, London. 
15,456, Wasuine Piartes, &c., H. A. Davis, London. 
15,457. Draixine, &c., Lanp, B. Schneider, London. 
15,458. Rounpanovuts, R. H. Bishop and J. F. Phillips, 
London. 
“15,459. YeLLow CoLourinc Martrers, 8. Forel, London. 
15,460. Cask-MAKING Macurnery, O. Hartley, London. 


12th November, 1887. 


Ve .ocipepes, E. Easthope, Wolverhampton. 


15,461. 
Deck Seats for Surps, J. M. Lévold, Liver- 


15,462. 
1 


pool. 

15,463. Rurries, J. Webb, Manchester. 

15,464. Wire Brusues, W. Taylor, Halifax. 

15,465. Prckers of Looms for Weavine, W. H. Armi- 
stead, Halifax. 

15,466. Dopstes of Looms for Weavine, J. Southworth 
and F. W. Jepson, Halifax. 

15,467. VenTiLators, G. B. Bulmer, Leeds. 

38. Cookinc Ranogs, J. Kinnaird, Glasgow. 

15,469. Direction Ixpicators, C. Stout, Seacombe. 

15,470. Mrxinc Tea, E. Burke, Dublin. 

15,471. Heatinc Bakers’ Ovens, J. McPherson and 
A. Duncan, Middlesbrough-on-Tees. 

15,472. Wrxe Buxs, F. Pontifex, London. 

15,473. Currixe tha Pitz of Woven Fasrics, J. New- 
house and J. Sampson, Manchester. 

15,474. Putverisinc Miverats, H. Hobson, Man- 
chester. 

15.475. Smenr WaSTE-waTER PREVENTER, T. W. 
Letheren, Exeter. 

15,476. VentiLatine, E. Lofts, London. 

15,477. Raisine, &c., Wrspow Buiyps, C. L. Templer, 
London. 

15,478. Corx-scrEws, H. E. Delarbre, oy 

15,479. Macazine Rirce Batrerigs, C. R. nn 
and F. Ruderisch, London. 

15,480. SHuTrLe Guarps for use in Looms, R. Brown, 
Preston. 

15,481L. PenracraPy Tracinc Macuryes, J. Bryce and 
G Stewart, Glasgow. 

15,482. Warer Motor, T. Ormston and J. Malam, 
London. 

15,483. AuTomatic InpicaTor for WaTER-CLOSETS, J. 
Poulter, London. 

15,484. Evecrricar Circuits, P, Cardew, London. 

15,485. Swrren-pack Rauwaye, &c., W. H. Dunkley, 
London. 

15,486. Sewrne Macutvgs, T. H. Williams, London. 

15,487. Carpets, J. Brinton and Co. and J. H. Pearse, 
London. 

15,488. Wire Fewcine, J. C. Mewburn.—(4. Bere, 
France.) 

15,489. Repeatinc War Rockets, J. Bowden, London. 

15,490. Expressinc Ow from Supstances, J. W. Lord, 

mdon. 

15,491. Treatment of O1s for their Purirication, J. 
W. Lord, London. 

15,492. Seam for Omskis and other Garments, J. 
Taylor, London. 

15,493. Brtuiarp Cue Cuatker, W. W. Horn.—(E. W. 
Smith, Canada.) 

15,494. Boxes, Cases, &c., G., N., and H. V. Kilvert, 

mdon. 

15,495. Cuarrers for Heatinc Bakers’ Ovens, J. G. 
Miller, London. 

15,496. Ova, Fronts, &c., for Lames, H. Millward, 
Birmingham. 

15,497. Securtinc Screw Stups to HorsesHogs, G. 
Eayres, Sheffield. 

15,498. SautTrer Switch Ssre_p and Rervecror, J. 
Gale, London. 

15 499. Sarety Apparatus for SMALL-aRMs, J. Marks, 


London. 
15,500. Screw Prates,‘R. Allen and W. J. Wakefield, 
Lo’ 





mdon. 
15,501. Stoppers for BorrLes and Taps, R. W. Thomas, 


15.502. Preservinc and SweeTentnc AGENT, A. Horn, 
London. 

15,503. Pumps, W. H. Beck.—{H. A. Delgorge, P. H. 
Grandjean, and F. X. Kioque, France.) 

15,504, SEPARATING Precious Meta.s, A. N. Contarini, 
London. 

15,505. Rirte CHAMBER, &c., for TarRGeT Practice, J. 
O'Kelly, London. 

15,506. AERATED Beveraces, C. G. Matthews and G. 
H. U. Harrow, London. 

15,507. Detrvertnc Goops in Excuance for Cory, C. 
H. Bingham, London. 

15,508. De.ivertrnc Goops in Excuance for Cory, C. 
H. ee London. 

15,509. ARMING and VENTILATING Burtpincs, R. 
Oakley, London. 

15,510. Empossinc Macnuixes for Paper, &c., M. 
Heimann, London. 

15,511. Cavurns, J. A. and J. Hopkinson, London. 

15,512. Hor-arr Encrves, G. Schimming, London. 

15,513. TaeRMometeRs, J. Sudmann, London. 

15,514. Facrtrtatine the Insertion and Removat of 
the Rotters of Rotatinc Piatrorms, &c., a 
Christie, M. Gledhill, and H. H. 8. Carrington.—(J. 
B. G. A. Canet, France.) 

15,515. Propuction of ALuminivm, &c., A. B. Cunning- 
ham, London. 

15,516. Gas Heatinc Apparatus, G. F. Redfern.—(F. 
M. and H. Mertz, France.) 

15,517. Storace of SaLeaBLe Articies, W. E. John- 
son and W. H. Nicholas, London. 

15,518. THREsHING Macuines, J. Hauer, London. 

15,519. Exuavustine or Consumine Four Arr or GASES 
from Sewers, &c., 8. Holman, London. 

15,520. Jomntine Stoneware and other Pipes, W. H. 
C. Stanford, London. 

15,521. Feepisc MaTeriats to Sewrsc Macutings, C. 
Stuart, Fenny Stratford. 

15,522. Grvinc Rotary Motion to a Sprxpie for 
—— Sewinc Macurngs, C. Stuart, Fenny Strat- 

ord. 
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15,523. Promenape and Lanpine Piers, H. 8. 8. 
Copland and J. C. Gilmour, London. 

15,524. Drarmixc STream Jackets of Steam ENGINE 
Cy.ixvers, J.J. Royle, London. 

15,525. SuppLyrinc Winp to Caurcn Orcans, H. T. 
Newbigin, wick. 

15,526. ATER Sorrentnc AppLiances, W. Tapp, 
Bristol. 

15,527. Frreproor Revoivinc Screen for Grates, &c., 
G. Davis, Aberystwyth. 

15,528. Prerarinec Foop for Human Consumption, W. 
Garthwaite, Great Grimsby. 

15,529. Gas Fires, 8. G. Rhodes, Leeds. 

15,530. AERATED Beverages, T. Child, 

15,531. Iycet VentiLators, J. W. Dyson, 
on-Tyne. 

15,532. KvecTric Expiosives, 8. Joyce, jun., London. 

15,533. CHEecKkING SHUTTLEs employed in Looms, J. 
Heap, J. Hoyle, and F. Crosland, Halifax. 

15,534. Fire-Escape and Lapper, J. B. Archer and G. 
D. B. Thomas, Newcastle-on-Tyne. 

15,535. Firtmsc up Capinet Stanps, &c., R. Highet, 
sen., and R. Highet, jun., Kilmarnock. 

15.536. LicuTinc of Musicat Iystruments, R. Child, 
London. 

15,537. Evecrrican Switcues, R. W. Paul, London. 

ee a or Strap Hoxper for Braces, C. Steer, 

risto! 


Newcastle- 





15,539. Puncnine, &c., 
B. Silver, Leicester. 
15,540. Distittation of AmMMoniacaL F.iuips, G. E. 
Davis, Manchester. 

15,541. ABsorBENT PiuG for Toxacco Puipss, T. F. 
Pearse, London. 

15,542. Ventitatinc Sewers and Drains, T. P. 

Worthington, Blackpool. 

15,543. Putp Enoryes, W. W. D. Jeffers, London. 

15,544. Cuarr, E. E. Welch, London. 

15,545. Bettows RecuLators for WATER-CLOSETS, J. 
Lawrence, London. 

15,546. Dress Stanps, &c., A. Gems, London. 

15,547. Foreine, &c., Meracs, A. Wilson and H. Baxter, 


Macurnes, A. W. Wilson and 


on. 

15,548. Preventing Unevenness in Suiver, P. 
Knowles, London. 

15,549. Curtmne Fires, J. T. Hill and E. L. W. Bell- 
house, Sheffield. 

15,550. Cartripce Extractors, C. H. Maleham, 
Sheffield. 

15,551. Frre-escapes, J L Savage, Manchester. 

15,552. Liquip Fue. Cartrripcr, D. C. A. Thatcher, 


ndon. 
15,553. Fixinc Corks in Borries, C. McDonald, 


mdon. 

15,554. DisPLayinc ANNOUNCEMENTs in Hore.s, A. W. 
Hosking, Manchester. 

15,555. ELecrric Motors, W. M. Mordey, London. 

15,556. Typge-writine, L. T. Wagner, London. 

15,557. Motor Enornes, W. Clarke, J. B. Furneaux, 
and C. Dowsen, London. 

15,558. Automatic Exursrror, W. Britain, London. 

15,559. Pack Sappes, H. R. Stewart, London. 

15,560, Frre-proor Scenery, B. Finch, Manchester. 

15,561. BaLance WHEELS, H. Ostermann and A. Prip, 


on. 
15,562. ADyusTABLE Ho.per, F. W. L. Shaw, London. 
15, —. ExtincuisHinc Lamps, &c., W. G. Cloke, 
mdon. 
15,564. AntisEptics, A. Boake, F. G, A. Roberts, A. 
Shearer, and W. B. Giles, London. 
es Sees for GLoses, N. W. A. and L. W. Lee, 
ndon, 
15,566. Putprine Correr, G. W. Gordon.—(T7. Lang, 
Guatemala.) 
15,567. SpHFRICAL Bauioons, H. Lane, London. 
15,568. DirrerentTiaL Screw Action, &c., J. Swift, 
London. 
15,569. BLow-Pipg, R. J. Lee, London. 
15,570. Apvertisinc Macuines, H. A. Burt, London. 
15,571. Sewinc Macuryss, E. Cornely, London. 
15,572. Liqurp Mersrs, H. 8. Price, London. 
15,573. Bast Furnaces for Locomorrves, J. Y. Smith, 
London. 
15,574. Extraction of Goip, &c., C. T. J. Vautin, 
mdon. 
15,575. SeparatinG Sotutions of Metatic Sars, C. 
PJ. Vautin, London. 
15,576. ArtreiciaL Liwss, B. Smith, London. 
15,577. Boots, W. J. Lemon, London. 
15,578. Brown Breap, J. Hofmann, London. 
15,579. Cuttinc Lamp Wicks, T. W. Platten, London. 
15,580. Foorsatis, W. Howard, London. 
15,581. Preservinc WaTER Pipes, C. H. Fitzmaurice, 
London. 
a. Stream Enoine Cyuinper, J. Miller, South 
us 
15,583. E.ecrric Tramways, B. J. B. Mills.—(7. A. 
Edison, United States.) 
15,584. Boor Cieaninc Macuine, &c., R. Giinther, 
London. 
15,585. Batra Bruss, H. Neuman, London. 
15,586. EvaporaTinc Apparatus, W. F. Pamphlet, 
London. 
15,587. ALKALorps, C. D. Abel.—( W. Roser, Germany.) 
15,588. Dynamo-ELecTRic Macutnes, J. Y, Johnson.— 
(W. C. Rechniewski, France.) 
15,589. Press for Meat, G Pasquier, London. 
15,590. Dryinc Susstances, W. Creswick, London. 
15,591. Correctinc Devices for Compasses, L. Siricix, 
London. 
15,592. Gun Carriaces, R. C. Christie, M. Gledhill, 
and H. H.S. Carrington.—(J/. B. @. A. Canet, France.) 
15,593. ALUMINIUM, L. Grabau, London. 
15,594. Sreertnc Apparatus, W. Shapton, London. 
15,595. Dentists’ Burrinc Tooxs, 8. Pitt.—(A. 
Browne, United States.) 


W. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 





369,117. Feep RecvuLator ror CrusuHinc MACHINES, 
D. Marchant, Chicago, Ill. -- Filed October 27th, 1886. 
Claim.—The combination, with the crusher having a 
hopper with inclined wall and a circular bottom with 
f opening, of the platform or frame C, resting 




















loosely on said inclined wall, and operating mecha- 
nical Bw th constructed and arran| as desctined, 
whereby it can be moved continuously outward while 


feed is in the h r and during the crushing opera- 
tion, substanti as described. The com tion, 
with the ho oo a stone crusher, of the platform or 
frame C, c 


4 E, suitable guide pulleys, weight E}, 
chain F, drum G, and means for operating said drum, 
substantially as and for the described. In 
combination with the hopper of a stone crusher, the 
platform or frame C, chain F, drum G, driving 
pulley a, and suitable connections between the dri 
alley a and drum G, gear wheels g! 9”, pulley g°, an 
lt 74, substantially as and for the purpose described. 
The combination, with the hopper, of the feed-regu- 
lating platform resting loosely thereon and having the 
mer Fy portion c’, and movable outward from the 
centre to the periphery of the hopper for freeing the 
stone in the hopper, the stone crusher, and hopper 
having a feed-opening, substantially as described. 


869,156. Locomotive Furnace, A. Backus, Jr., 
Detroit, Mich.—Filed June 11th, 1887. 

Claim.—{1) In a furnace, and in combination, the 
fire-box, the inclined frame, the arched and side walls 
su thereon, the series ¥ — yy 

tes, the dum; te, ven grat 

Peated im the rear Ag 3 fire-box, and the feed 
door opening through the fire-box below the arched 
wall, substantially as and for the purposes 

(2) In combination with the fire-box, arched wall, 
the feed door opening in said fire-box below the arched 
wall, the inclined frame having jo' therein the 
series of grates 10, the ventilating grate N, located at 
the rear end of the fire-box and below the feed door 


opening, and the mechanism for tilting the grates 10, 
substantially as fied. (3) In a furnace, the com- 
bination of the fire-box, the feed door , the 


arched wall located in the rear end of the fire-bov over 


| (2) The hi 





the feed door opening, the series of grate bars located 
below the arched wall, the ventilating grate N, located 
below the feed door opening at an tion to the 











series of grate bars 10, and the dumping grate located 
in the front end of the fire-box, as and for the pur- 
poses specified. 


369,168. Cover ror Heatinc Forces, M. Deering, 
Syracuse, N.Y¥.— Filed February 28th, 1887. 
Claiw.—In a furnace cover, the combination, with 
an arch of refractory blocks, of two metallic bin 
plates hinged together over the crown of the arch, an: 
constructed with concave lower surfaces bearing 


369,168 








against the upper side of the arch, and provided at 
their outer ends with rigid flanges which against 
the ends of the arch, and near their inner ends with 
upwardly extending arms ted by an adjusting 
device, whereby the end flanges are p t 
a by separating said arms, substantially as set 
0) 


369,317. CoLiarstpLe Core BarreL, D. G. Coppin, 
Newport, Ky.—Filed June 23rd, 1887. 

Claim.—{1) A core bar or tube carrying a longitudi- 
nally slotted barrel, means for advan: and retracing 
the be along said bar, and devices for expanding 
and contracting said barrel, substantially as described. 


2 tion, in a core app 
of the supporting bar A, head B 6 61, fixed 











or tube 
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collars C E, screw-threaded adjuster D, screw-threaded 
head F f, longitudinally slotted core barrel Gg, in- 
wardly inclined projections J, expander K, and 
chamfered bearings L, for the purpose described. 
Seated ty Sowently Gastng tongitedinad caste p, Sar 
separa y inw: al jongitu lots g, for 
the purpose destribed. 


369,353. Manuracture or Lime or Cement, UH. 
Mathey, Rondout, N.Y.—Filed January 4th, 1887. 
Claim.—(1) A kiln provided with a ma‘ -receiv- 
ing chamber, means for alternately and automatically 
opening and closing the same at or near the bottom, a 
drawing chamber provided with means for withdraw- 
ing the material therefrom, and air ducts leading 





therefrom, whereby a current of cold air is maintained 
in said chamber and the material oxidised and cooled, 
as set forth. (2 
means for heating the material, of a recei 
chamber, means for automatically opening and closing 


its lower end, a drawing chamber, means for with- 
dra’ the calcined material, and air ducts leading 
from chamber to the top of the kiln, as and for 


the purpose set forth. 





.482. Locomotive Eyaine, William J. Tripp, New 
York, N. Y.—Filed November 4th, 1887. 

Claim.—(1) The boiler of a locomotive engine 
ha the transverse tube fitted in it above the 
flues and in front of the fire-box, in combination 
with the axle, through the tube, the drive 
wheels, of large [diameter, and the frame, sup- 

the boiler and suspended from the springs, 
supported upon the axle-boxes, whereby the prepon- 
derance of weight of the boiler is below the axle and 
the boiler relieved of the jar of the drive wheels, sub- 











stantially as described. (2) The locomotive boiler 
provided with the transverse tube above the flues 
and in front of the fire box, in combination with the 
axle, passed through the tube, the drive wheels 
of large diameter, and the cylinders, elevated to 
a line with the axle, and the steam chests, placed 
beneath the cylinders, whereby the weight of the 
steam chest falls below the axle, substantially as 
described. 
369,524. Avromatic Oi Ixsecror, P. Hubert, Buda 
Pesth, Austria-Hungary.—Filed March 23rd, 1887. 
Claim.—In a force feed lubricator consisting, essen- 
tially, of two flanged hollow cylinders Ratened 
together and having suitable inlet and outlet pipes, 
connecting tubes, and oil-passages, with screw- 
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threaded pistons working differentially in the interior 
of said cylinders, the operating lever /, the ratchet- 
wheels g 71, and pawls & h!, in combination with shaft 
el, worm ¢, and recessed worm wheel d, revolving on 
— @, all constructed and operating substantially as 
set forth. 


369,611. Sarery Stop ror Governors, B. V. Nord- 
berg, Milwaukee, Wis.—Filed February 26th, 1887. 

Claim —{1) In a safety stop for governors, the com- 
bination of the above to which the pulley is studded, 
and means for giving it a tendency to turn against the 
strain of the pulley belt, with an arm projecting from 
the said sleeve in the direction of the strain of the 
pulley belt, and a lever lel to said arm, and con- 
nec ereto and to the valve or governor stem, as 
set forth. (2) In a safety stop for governors, the com- 
bination of the sleeve adapted to resist the strain of 
the pulley belt, a weighted arm for giving it this 
resistance, another arm loosely clamped to said sleeve 
and projecting from the side thereof, a stop projecting 












2 8 
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from said sleeve in position to strike a pin on the last- 
named arm, and a hinged lever connected to said arm 
and to the valve or governor stem, as set forth, (3) In 
a safety stop for governors, the combination, with the 
sleeved bearing, of the sleeve, to which the pulley is 


belt, a shaf 

with the ley and the driving sleeve of the governor, 
and an arm and lever connecting the sleeve with the 
valve or governor stem, as set forth. (4) In a safety 


stop for governors, the combination of the sleeve 
to resist the strain of the pulley belt, a 
weighted arm for giving it this resistance, another 


arm loosely clamped to said sleeve and projecting from 
the opposite side thereof, a stop projecting from said 
sleeve in position to strike a pin on the last-named 
arm, and a hinged lever connected to said arm and to 
the valve or governor stem, and a spring for returning 
it when released, as set forth. 
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STRUTS—THEIR WORKING STRENGTH AND 
STIFFNESS. 


By Proressor R, H. SMitH, 
No. Ill. 

Tur results calculated and tabulated at the end of 
Part II. of this paper are represented more intelligibly in 
a graphic form by the curves of Fig 1. 

Twelve curves are drawn out in Fig. 1, corre- 


sponding to the 12 values of (2+) of the Table, The 


¥ = 500, because, as said pre- 


viously, their horizontal ordinates have in use to be reduced 
in a ratio usually more than 2 and sometimes as much as 


curves are extended to 


10. In each curve of Fig. 1 the value of Mis co-ordinated 
t 


¢ ” 


with that of ~ ,each curve being for one special value of 


( 27 ). In Fig. 2 the same results are shown in the con- 

se 

verse fashion, each curve being for a special value of | 

and in each curve i, being co-ordinated with the value of 
t 


(2: ). These two sets of curves exhibit graphically in 
se 


a very complete and clear way the whole theory of the 
strength of struts of uniform section. 

It is to be noted that the curves of Fig 1 show the law 
according to which the load that can be supported by a 
given section with a given maximum stress decreases with 
the length of strut, because with givensection the load L «w 


and, therefore, L « t 
ae 
These curves may be used in designing by trial and error, 
but in Fig. 3a set of curves much more convenient for 
designing calculations is drawn out. 

By help of this other set of curves we can solve 
the problem directly without any trial and error. The 
necessity for trial and error in using the above curves 


since & is constant, and also with 


given section L « 


arises from , being one of the ordinates to the curves 
employed, and this © cannot be known until /, the 


quantity sought, is known. In the following curves 7 


WwW 

is proportional to one ordinate, and 2 the other. Now, 
L 

Jw can be at once found from the known data, and 


therefore the curve gives by a single direct reading the 


value of —. From this, of course, w and S = W can be 


w w 
directly calculated. The equations (e) and (g) can be 
easily thrown into the forms— 


skh gee el aa 

SJWET = sec, | — ‘(= = 1)} ect ae 
and 

skh k i 


--£/ 


1 
= JW ae yi gare 
a 
The curves in Fig. 3 represent this last form of equa- 
sk 
2/WEi 


= say x. A curve is 


- (9) 


tion (e). The horizontal ordinates are = say A, 


and the vertical ordinates are * 
drawn out for each of a similar but more complete series 
of values of CG ) = say ¢, than those employed for 
Figs. 2 and 3, The equation represented by the curve is 
thus, in simple form, A = x sec. {« (x - 1) * 


On the supposition that the ratio e of excentricity of 
end thrust to cross-dimension can be fairly guessed, these 
curves give at once, without any trouble, the solution of 
the practical problem of strut design, because A and ¢ are 
calculable directly from the data. On the curve in Fig. 3, 
most nearly corresponding to the given value of ¢, take 
the horizontal ordinate equal to the given value of A, and 
read the corresponding vertical ordinate x. Then, to find 
the required section 8 that will secure the occurrence of 
no greater stress anywhere than the desired / under the 
load W, all that is needed is the multiplication— 

w 


S=x 

All the curves of this diagram are asymptotic, the 
common asymptote being the straight line : A = x pass- 
ing through the ai ve The different curves approach 
each other slowly, however, and me very nearly 
parallel long before they approximately coincide. Beyond 
the sharp corner, and within the limits of the part of 


the diagram applicable to common data in practice, each 
curve coincides with a fair amount of approximation to 


the straight line 
2 / pa | 
ok 5 wed ig 


* This is the form the author's formula (¢) takes. Professor Perry's 


fo-mula takes the shape Al = x f . 1 epee | i. 
Nv s/WEi 











h 

; am 1) 
and ol = 2% 
ea 





approximation would be 
Stee 
ane (a * 7) 
1 


Each curve starts at the horizontal height x = 1 + -. | 
Cg 

Thus for each curve may be substituted, without serious | 

error, a couple of straight lines, the first a horizontal one | 


A little beyond the above limits a close and simple | 
| 








at the height (a + 3. this being continued until it cuts | 
Cc 


the other line x = 2 (a + C ). Thus, for caleula- | 


tions that do not aim at much exactitude, it is sufficient 
to take 


x >1++ 
Cc 
2 rt 
= 3(at.gp 
and taking the greater of these two values, apply it to 
It should be remembered, how- 


ever, that the error of this approximation is in DEFECT, 
and in using it, therefore, a low value of / should be used. 


the formula S = x ¥. 


Inserting in x bl the second of these approximations 


to x—suitable for long struts—we find the following 
formula for the section :— 


din? L/W 1 2 W), 
( ir 


. 
Using these curves, the following solutions of the pre- 





v 





viously stated examples are obtained :~= 


w= 105 lbs, E=3 x 107, & = 10¢ Ibs./in®, 
aah” ine ‘04, square tube section. 
U 

These data give A = 1°414 anda = 3}, and from the 
curve x = 1°53. 

Therefore S = 15°3 square inches, instead of 15, as 
found before. : 

The above approximation would, however, give only 
13 square inches, 


L = 500’, 
hae 


e 


Again, L = 360’, W = 120 tons, E = 12,000 tons/in®, 


1 


k = 8 tons/in*,e = —. These data give for 





8 
: A = 4157 « = 1} +. x = 3°35 and 
Section I. S = 15 x 3°35 = 50°3 sq. in. 

A=4255¢=1 +. x = 3°62 and 

» VE @ { S = 54°3 sq. in. 
A=934 o=2 » x = 212and 

» Vill. © = 31°8 sq. in. 
Vv A= 258 o = 22 7. x = 212 and 

3 : S = 318 sq. in. 





For the first two of these sections, viz. I. and VI., the 
approximative formula would give 47°5 and 51°1 sq. in. 


This approximation is thus seen to be a not very safe 


guide, unless the strut be a very long one. Its error 


diminishes as the length increases. Its factor 3 could, 


of course, be modified (to =) so as to make it safe for 
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struts of moderate length, but it would then give sections 
in excess of that required for very long struts. 


Srruts oF Varyine Section. 


We will now consider struts of varying section, and 
make an attempt to obtain an approximate rule for 
designing the variation so as to equalise the maximum com- 
pressive stresses in all the sections along the whole length. 

m=(k—w), the stress due to bending, being equal to 


the bending moment W § on any section divided by - 


2 


and the curvature | being equal to the bending mo- 
ment by EI, we find the simple but perfectly general 
expression 

2 {+-“a}-2,{+- w} 

p Eh sh? Eh 
for this curvature. By means of this we can com 
the curvatures not only at different points of the same 
strut, but also in different struts. Suppose that / and W 
be the same for the whole of any set of sections, then it is 
easily shown that the way in which the curvature varies 
with the linear dimension of the section is 

eo 2 {5 FW _ “an{ oa } 
dk ERP TR e} |) lead 

Thus among such a set of sections the curvature increases 





>> 











FIG. 3 ENLARGED. 


with the size of section (h) so long as the average stress 
w is greater than } 4, z.e.4 the maximum stress. By help 
of the fundamental equation for &, this condition is shown 
to coincide with the condition, 


$< a h 
6 being the deflection at any point of the length. 
For the worst shape of section, viz, the +, the fraction 


=}; for the solid circular aud square sections it is } 


and 4; for the best sections it equals 1. Clearly, under 
the most severe working conditions all well designed struts 
in machines and structures fulfil this condition, so that in 
them the curvature always increases with the size of 
section, other things (4 and W) being the same. 
rate of increase is very slow, because E is a very large 
stress (about 30,000,000 lb./in -* for wrought iron) 
and 2 (3 w—s) is quite a small stress. In the case 
of the varying section of a strut of uniform strength at 
all points of its length, this can be recognised directly 

2 
Eh 
greater than the end section, and therefore, w decreases 
towards the centre. Thus both (¢ — w) and h increase 
towards the centre; and, although their ratio increases, it 
does so in a comparatively small degree. This same 
argument might be developed by investigating how 8 varies 


from Bw k-w Here the central section is 





with A when W and é& are constant. We find oh = 


For the solid circular section this is 





But the | 








nighn i, 
af 4 


yeu 


= - 
. For the square 


For the solid square section it is 





1 
E 


For the round tube section it is 
—7 


tube section it is 

Bi wh } 
w 
These ratios, therefore, give the following results for struts 
of uniform strength :— 


Solid circular section variation of / < 4 times variation of 8. 


Now, : must always be > 1. 


square 4 h<3 E 
Round tube}, s h<2 > : 8. 
Square ” ” ” h< 1} ” ” 8. 


It is evident that in no strut properly designed for its 


pare | work can this central deflection A be great; unless, indeed, 


special circumstances necessitate the load to be applied 
excentrically to a considerable amount, in which case the 
central A must not be allowed to be greater than the end 
eh, except by a very small amount. In all cases, then, 
the variation of 3 from end to middle is quite small, and, 
seeing that the largest of the above ratios is only 4, it is 
clear that the difference of middle and end cross-sectional 
dimensions of a strut of uniform strength is in no case 
large. It can be large ew to either whole 

imension only in the case of 
very small struts, such as are 
seldom used by engineers, and 
about which it is not worth 
while to take any great trou- 
ble in saving material by re- 
ducing the ends. 

It would seem to result 
that struts should always be 
made of uniform section 
throughout their length. It 
is worth noticing here that 
this conclusion is not at all 
contradicted by experience 
with engine connecting and 
coupling rods. These are 
bulged at their centres, be- 
cause of the cross bending 
moments due to transverse 
acceleration of momentum at 
mid stroke of the engine. 
At high engine speeds these 
bending moments are very 
large, and really produce 
more severe stresses at the 
central sections than do the 
direct steam thrust and pull 
themselves. But in long 
crane jibs experience seems 
to have taught the utility of 
— the central sections 
considerably larger than 
either end section, although 
this member is almost a pure 
strut, the only cross bending 
moments being due to the 
weight of the jib itself. 

In some cases, then, it may 
be worth while to carry out 
an approximation to the theo- 
retically correct variation of 
section. This may be done by 
first calculating the curva- 
ture of the bent strut in 
terms of its central deflec- 
tion, as if it were of uniform 
curvature—z.e., a circular arc 
—and then equating this ave- 
rage curvature to the mean 
between the true curvatures 
at end and at centre. This 
approximation is a legitimate 
one, use it has been 
shown above that the curva- 


4 


6 


r. 


ture varies only slowly. 

The curvature (or reciprocal of radius of curvature) of a 

circular are equals eight times the rise divided by the 

square of the chord. Using our previous nomenclature, 

the rise of the strut arc is (A — eh). The average curvature 

8(4—eh 
2 


L 
le 2 
an aei (Hi? -1) 


Where i, is put for the cross dimension of the central 
section, We have deduced above the value of the true 


is, therefore, ) But from equation (5) we have, 


curvature + at any section. Taking its value at the 
end (where the cross dimension will be called 4,), and its 
value at the centre, adding these two and dividing the 
sum by two, and finally equating this mean to 8 (eh) 


with the above value of A inserted; we obtain the 
following equation in which the only unknown quantity is 
P . ae Kh oe ae 
sik (“W-- 5) = sE{ +p) 
5 LV Ge 1 
ms Om + x3) } + eh, 
This is an equation of the sixth degree, but a very little 
trouble enables one to solve it by the method of trial and 
error already referred to. In it A, is a known quantity. 
It is to be previously calculated by help of the equation, 
hy? * { + \ equation (f). 


77 27)? 


equation (7 ). 


sk 


Taking as an example the same data as used before 


viz, L = 500”, W = 100,000lb, K = 10,000Ib,/in, 
E = 3 x 107 lb,/in.?, square tube section with i = 04, 


and therefore S = ‘16 and i = ana alsoe = ‘1; the last 


’ 

ay ae gives h, = 9in., and (j/) then gives b, = 9°6in, 
is is the same central dimension that equation (g) gave, 
and equation () gave 9°7. This would seem to show that 
the error involved in the last approximation (/) is not 
in the direction of safety, the dimensions given by it being 

less than that given by the previous formula, Evident] 
the central dimensions for a strut of uniform strength 
should be greater than that for one of uniform section if 
the end excentricity of thrust be the same in the two 
cases, because the end sections being diminished, the end 
portions of the length become more flexible, and the total 
central deflection must become greater ; the central bend- 
ing moment is thus increased, and a greater section is 
required for the same maximum stress. But the dis- 
crepancy is explained by the fact that in our present 
example we have taken ¢ /,, the end excentricity ="1 x %” 
=0” ‘90 whereas in the previous example using equation 
(e) we took eh = ‘1 x 97 = 0"'97. In fact, if eh, be 
taken ‘97, the equation (/) gives h, = 91, and then 
equation (7) gives h, = 9”°7. It thus appears that under 
fairly comparable circumstances the two formule give 
the same central dimension. The struts used in practice 
uire to be so stiff that they bend to a small deflection 
only, and under this condition it does not much matter 
whether the central section is calculation from equation (/) 
or from (e). In either case the end section may be safely 
found by help of equation (A). 
In conclusion, it will be pro 
garding the factors of safety that should be employed in 
connection with this method of designing struts, Firstly, 
so far as concerns 4, the maximum stress to be permitted 
in any part of the material of the strut, there is no reason 
at all for employing in the above formulas any different 
k from that that would be considered safe in a short bear- 
ing block. That is, no specially large factor of safety is 
to be applied to the maximum stress considered safe in a 
long strut. It may, indeed, be remarked that the safe 
section does not depend on the & chosen to nearly so great 


a degree as might be imagined, because in S = x 


r to say a few words re- 


, ade- 


crease of &, of course, increases the factor = , but it at 


the same time decreases x since A is proportional to & 
This may, perhaps, be seen still more clearly by cou- 
sidering the approximate equation S = ra jj (1 \ / x 


4 =). in which / influences only the second term 


+11 —. 
Nik 
inside the brackets. 

As regards W, if there be any doubt as to the amount 
of the load coming on the strut, a liberal estimate of pos- 
sible excess load must be made in the same way as would 
be done for a short bearing block or for a tension rod. 
Here again we should note that the section will not be 
increased in the full proportion in which we multiply the 
known load by a factor of safety to get the estimated 
extreme possible load—inserted as W in the formula. 
This may be seen from the above approximate equation, 


or by noting that while Y is directly proportional to 


W, still the factor x decreases as W increases, because 


ee ae 
Jw 

There cannot be rational doubt as regards the length of 
the strut, and therefore although the section varies rapidly 
with L, there is no reason for inserting a greater L than 
the known length. 

Large struts are usually built up, and even in the case 
of a plain cast iron column, one cannot depend on the 
shape of the section being exactly what is intended. 
Some allowance should be made for inequality in the 
thickness of the casting for bolt and rivet holes, &c. &e. 
To make this allowance one may take s a little larger and 7 
a little smaller than correspond to the intended geometri- 
cal shape of section. 

The safe section depends in an important degree upon 
the modulus of elasticity, A being inversely proportional to 
JE. The “known,” or intended, modulus should there- 
fore be diminished in a reasonable proportion to allow for 


possible low elastic quality of the material. From A to 
a is probably the range of the factor that should be 


used for this purpose for cast iron and rolled iron and 
steel. 


It is in choosing the ratio of excentricity e that the 
most liberal allowance should be made. A is not affected 


by the value of e, but ¢ « * From the curves on Fig. 3 


it may be seen that as ¢ diminishes, the value of x for a 
given value of A increases very rapidly, and thus the sec- 
tion required becomes rapidly larger as e increases. There 
should therefore be inserted in the formula the most 
liberal possible estimate of ¢, or rather an extravagant 
value of e; what is considered a likely value of the excen- 
tricity being yy wm by a factor of safety. It is need- 
less to attempt to define rigorously the proper values “ 
it is to 


this factor, because the thing itself to whic 

applied is a matter of intelligent guess-work. Its proper 
value depends evidently on the style of the a 
of the strut and on the quality of, the workmanship. It 
probably varies from 2 to 5 or 6. Owing to the inequali- 
ties of the section referred to above, arising from inevit- 
ably imperfect manufacture and workmanship, the centres 
of igure of all the sections do not lie exactly along a 
straight line. The neutral axes of the sections deviate 





still more irregularly from the straight line, because 
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variations of modulus of elasticity from spot to spot in 
each section throw the neutral axis away slightly from 
the geometrical centre of figure. For these reasons the 
deflection from line of thrust to neutral axis varies more 
or less irregularly along the axis, and not precisely accord- 
ing to the mathematical equations assumed above. It is 
reasonable to provide agaiust the possibility of these 
irregularities not Seng, Och to neutralise each other; 
but on the contrary, on the whole to have rather a cumu- 
lative adverse influence in weakening the strut. Allow- 
ance for this is to be made in evaluating ¢ ; and therefore 
it seems that for many cases the above suggested factors 
5 or 6 may not be too great. 

How far the general conclusions of this paper are 
applicable to struts not free to deflect angularly at both 
ends, is a subject requiring separate treatment. It is 
usual to deduce in a somewhat off-hand manner rules for 
struts “fixed at both ends” and for those “fixed at one 





Tue Engineer for July 15th, they will find a full 
illustrated description of the a used and methods 
employed by Mr. Stead in dealing with the gases in the 
smoke-box. The table we reproduce as No. 1, is No. 12 
in the Royal Agricultural Society’s report. The tempera- 
tures are given on theCentigrade scale, and it may be worth 
while to tell our readers that they can be reduced to the 
Fahrenheit scale by aera ba the Centigrade by 9, 
divding the product by 5, and adding 32. 

The temperature in the smoke-box of the Foden boiler 
was 388 deg. Fah. ; that of the steam being 350 deg. Fah. 
That is to say, the former was only 38 deg. in excess of 
the latter. Inthe Paxman smoke-box the temperature 
was 410 deg. Fah., or 44 deg. in excess, being approxi- 
mately the same as in the Foden boiler, but the excess tem- 
perature of the waste gas in the Paxman boiler was 
22 deg. higher. In the Foden boiler the total heat units 
developed were 1,072,565, of which there were utilised 


TABLE I,—Analysis of the Waste Gases Escaping from Boilers. 





by working with smaller air spaces in his grate Mr. 
Paxman could have secured a higher result. If we 
deduct the coal wasted in heating excess air from the 
whole quantity supplied, we have 156 1b. in round 
numbers, and a simple rule-of-three sum will show that 
if this weight and no more had been used the boiler would 
have evaporated 14 lb. of water per pound of coal from 
and at 212 deg. The Foden boiler cannot be improved in 
this respect. But of course it is not certain that Mr. 
Paxman could have kept steam for the power at which 
he worked with less air, although it is quite probable 
that he could. 

It appears to be clear therefore, from the figures before 
us, that the Paxman boiler was ecenomically more 
efficient than the Foden boiler; and it was more efficient 
to the extent that it could actually afford to waste 12 Ib. 
of coal and still slightly beat the Foden boiler. Why was 
this? We confess it isextremely difficult to answer the ques- 




























































































Simple engines, Compound engines. 
Catalogue number (see page 720) | sn! oat. 117. 3108, 3125. | 317. 3115 3113. | 3124. 3107. ~ 3116, 
‘otal coal charged in Ibs. ... | 404" 138°25 113° 199°75 193° 351° 259° 148°5 168° 202°5 249° 
2. Ashes weighed back in !bs. 45° 7°50 2° 6° 10° 16° 11°75 ‘é 9°5 7°25 19°5 
3. Carbon in ashes in lbs, ee Oa ee eae 32°2 3°12 17°42 — 3°88 4°87 3°54 2°29 3°18 0°83 11°36 
4, Coal minus ashes actually consumed per Ib, coal... 0°88 0°95 0°81 0°96 0°95 0°95 0°95 0°95 0°94 0°96 0°92 
5. Nitrogen ... 80°15 80°13 80°80 80°92 80°10 80°62 80°15 80°03 80°09 80°67 80°33 
6. P i Carbonic oxide 0°50 1°25 -- —_ _ _ 0°30 a. LP = ats 
re a >¥ J Carbonic acid... ge 7°75 | 15°75 10°25 7°75 8°90 12°00 10°65 14:25 8°55 7°50 8°50 
7a: “i . ae +29 e 7 . os -28 . . 
8. the dry gas. ater dae alg See 11°60 2°87 8°95 11°33 11°00 7°38 8°90 5°72 11°36 11°83 11°17 
9. RPE: RSP Pe ak ok 55°24 | 53°67 42°62 53°95 52°38 35°14 42°38 | 27°24 | 54°09 56°33 53°19 
10. Nitrogen... 0... uu | 75°86 | 78°88 75°41 76°32 75°10 74°71 74°60 73°45 | 75°20 76°11 75°46 
Il. p «by [Carbonic oxide 21. 2] vag | 1-14 a oe ss od 0-27 ea us “se 
12, Percentage bY | Carbonic acid... 1... | 11-46 22°64 15°04 11°49 13°12 17°48 15°65 20°55 | = 12°61 11°13 12°54 
13. btn, gas, ) Oxygen... oats wi8 12:49 | = 2°99 9°55 12°21 11°79 7°81 9-48 6-00 | 12-19 12°76 12-00 
14, isd ini 4k id oO AES, ere 53°60 | 12°82 41-00 52°40 50°55 33°52 40°68 25°74 | 52°32 54°76 51°50 
15. Carbon in 1001b. dry gasinIbs. . ww. 3°34 6°66 4°10 3°13 3°57 4°76 4°50 5°60 3°44 3°01 3°42 
16. Waste gas, not including excess of air, in lbs. 4467" 1616°6 1177° 2466° 2334" 4282: 3124° 1804°6 2034° 2489 2932 _ 
17. Waste gas per lb. of coal — in Ibs. 11°05 11°70 10°42 12°36 12°09 12°20 12°06 12°15 12°10 12°29 11°77 
18, Excess of air, total weight in Ibs. ... ...  ... 5251° 230° 825°70 2976° 2376" 2165°60 2052° 597°5 2230° 3264° 3169° 
19. Excess of air per lb. of coal charged in Ibs. ... 13°0 1°67 7°31 14°80 12°31 6°19 7°92 4°02 | 13°27 16°10 12°72 
20, Excess of air tn cubic feet per lb, coal ... 172°9 | 22°2 97°2 196°8 163°7 82°3 105°3 53°5 176°5 214°1 169°2 
21. Utilised air per Ib. of coal charged in lbs. 10°17 | 10°75 9°60 11°40 11°14 11°245 llell | 11°20 11°16 11°33 10°85 
22. Utilised air in cubic feet per lb. of coal... 142°4 150°5 134°4 158°3 156°00 157-30 155°5 | 156°80 156*25 158°6 151°9 
23. Temperature of air parm ee aa oe 20° 20° pg 24° 18° 18° 18° 24° 20° 20° 20° 
24. Temperature of smoke-box gases ... ... 2... 371° 198° 427° 227° 196° 249° 360° 224° 210° 238° 371° 
25. Heat units (Centigrade) lost in escaping carbonic 
4 Bape ES lke eel ae ra libed 115,872 50,211 — -- — os 28,456 _ -- ~- a 
26. Heat units in waste gas, excess of air excluded ... 381,004 69,924 117,264 121,645 78,315 239,856 259,614 87,723 93,910 131,866 260,087 
27. —— equal to Ibs. of coal Pe ee 5°9 8°42 14°13 14°65 9° 43 28°89 31°72 | 10°57 11°3 15°89 30°13 
28. Heat units lost in sensible heat in excess of air ... 444,187 9,866 81,518 145,594 96,199 | 120,582 169,132 28,799 102,112 171,494 268,164 
29, —— equal to lbs. of coal ww 53°65 Vis | 9°82 1754 11°59 | = (14°62 20° 3°47 12°30 | 20°66 32°30 
30. Heat units carried away with waste gases and | | | 
TINE, priate bidet sabe iia -p heey seas t-oivn one 825,190 79,790 | 198,782 267,239 174,514 | 438 428,746 | 116,522 196,022 | 303,360 528,251 
31. Heat units used for raising steam, &c. ... 2,151,962 992,775 | 599,365 1,390,686 1,396,036 | 2,513,512 1,663,894 | 1,097,526 1,172,682 | 1,370,684 1,446,650 
32. Total heat units developed... 2,977,152 1,072,5 797,147 | 1,657,925 | 1,570,550 | 2,873,950 | 2,092,640 1,214,048 | 1,368,705 | 1,674,044 | 1,974,911 
end and hinged at the other” from those applicable to | 992,775. In the case of the Paxman boiler there were tion. The Foden boiler had the advantage of smaller and 


struts “hinged at both ends.” The writer does not admit 
that the deduction of the one case from the other can be 
legitimately made without close and rigorous criticism. 








STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S NEWCASTLE SHOW. 
No. II. 


WE may now proceed to compare the boiler of Messrs. 
Paxman, Davey and Co.’s compound engine with that of 
Mr. Foden’s simple traction engine, with which we dealt 
in our last impression. The Paxman boiler differs in 
several important respects from that of Mr. Foden. Its 
principal dimensions are given in Table IT. 

It will be seen that the ratio of heating surface to grate 
area was much less than in Mr. Foden’s engine. The tube 
surface is larger, but Mr. Paxman worked with a grate 
area of 4°32 square feet, while Mr. Foden worked with a 
grate area of only 2°63 square feet, or, say a little over 06 
of the surface used by Mr. Paxman. hen we come to 
compare the grate areas with the indicated power, how- 
ever, we find that the difference is much smaller. The 
Foden engine indicated 13°88 horse-power, the Paxman 
engine 22°77. There was, therefore, omitting minute 
fractions, ‘19 square foot of grate per horse-power in the 
Foden engine; and again omitting minute fractions, *19 
square foot per horse-power in the Paxman engine. This is 
a remarkable coincidence. Coming now to the performance 
of the Paxman boiler, we find that it was on one basis iden- 
tical with that of the Foden boiler,as far as weight of water 
per pound of coal was concerned, the evaporative econo- 
mical efficiency pony 12°99]b. from and at 212 deg., as 
compared with 12°96 fo. the Foden boiler. If, however, 
we compare the actual efficiency, it will be seen that it is 
considerably in excess of that of Mr. Foden’s boiler. 
The Paxman boiler evaporated 489 lb. of water per hour, 
or 2°15 Ib. per square foot of heating surface per hour, while 
the Foden boiler evaporated 409 Ib. per hour, or 1°93 Ib. per 
sq. foot. The actual heating surface per indicated horse- 
power was in the Foden engine 15°23 square feet, and in 
the Paxman 9°44 square feet. The performance of-the two 
boilers was, indeed, very nearly the same, yet the Pax- 
man boiler used nearly twice as much air per pound of 
coal as did Mr. Foden’s. It is very instructive to note 
the effect this extra admission of air had on the evapo- 
rative efficiency of the boiler. Theoretically, it ought to 
have carried away a large pavcnainge of heat, yet in 
practice we find that the efficiency of the boiler and its 
management, assuming the theoretical calorific value of 
the coal to have been 15°45 lb. of water evaporated from 
and at 212 deg. per pound of coal was ‘840 ; that of the 
Foden boiler being ‘839, or practically the same. To 
what is the identical character of the result due? We 
give here a table of an extremely interesting nature 
prepared by Mr. Stead. If our readers will turn to 





1,368,705 units developed and 1,172,682 utilised. B 
using too much air Mr. Foden wasted 1°18 lb. of coal, 


TaBLE IIl.—Particulars of three Competitive Boilers. 














| Foden. | Paxman. | McLaren, 

Area of grate at trial ... 2°63 sq. ft.| 4°32 sq. ft.| 3°39 sq. ft. 
Width of bar ... gin, | din. gin. 
Width of air space din. din. zein. 
Length of tubes out to out...) 72in. | 84jin. 81 jin. 
Number of tubes ... ne Pre 51 
Material of do. Steel Steel Iron 
Outside diameter of do. 1gin. 2in. 2in. 
Inside do. of do. ... ... 7 liin. 1}gin. lhin. 
Heating surface, fire-box ... 120-45 sq. ft.| 28°1 sq. ft.| 34°5 sq. ft. 
Do. do., tubes ... |188°5 sq. ft./194°2 sq. ft.|180°1 sq. ft. 
Do. do., smoke-box ..| 2°6 sq. ft.| 4:4 sq. ft.) 3°5 sq. ft. 
Total do. do. ... a lens sq. ft.|226°7 sq. ft.| 218'sq. ft. 
Area of chimney ... “49 sq. ft.| ‘49 sq. ft.| ‘57 sq. ft. 
Do. of blast nozzle « «| 8°7 sq. in.| 1°76 sq. in.| 3°14 sq. in. 
Calorimeter or area through 

tubes ... 2. 1... «..| 1848q. in. | 187 9q. in. |90°27 oq. in. 
Ratio of grate area to calori- 

meter ... ... ... «4. «.. /2°828 to one} 4°54 to one! 5:42 to one 
Indicated horse-power... 13°88 24 22°1 
Heating surface per I.H.P....|15'23 sq. ft.) 9°44 sq. ft.| 9°86 sq. ft. 
Do. do. per sq. ft. of grate...| 80°4 52°4 sq. ft.) 64°1 sq. ft. 
Coal consumed per hour per 

sq. ft. of grate... ... ...| 12]b. 8°7 lb. 135 Ib. 
Total water evaporated per 

A gees BE * 489 Ib. 579 Ib. 
Water evaporated per sq. ft. 

of heating surface per hour| 1°93 Ib. 2°15 Ib. 2°65 Ib. 
Water evaporated per Ib. of 

OOM) uu ae wes oe] 1VVGTD. =| 12901. | 1269ID. 
Do. do., if no waste by excess 

ee ee ee 14 Ib. 14 Ib, 
Water per I.H.P. per hour..,| 26°1 Ib. | 20°37 Ib. 26°3 Ib. 
Coal wasted by excess air tota!} 1:18lb. | 12:3 Ib. 20°66 Ib. 
Smoke-box temperature 388 deg. | 410 deg. | 460 deg. 
Excess of do. over steam do, 38 deg. 44 deg. 92 deg. 











while Mr. Paxman wasted 12°3 lb. of coal; yet the effi- 
ciency of the boilers comes out, as we have shown, practi- 





cally identical. It remains, of course, to be seen whether 





thinner tubes, which secured a lower smoke-box tempera- 
ture. It may be said that the Paxman boiler was better 
fired, but this condition is eliminated. We have the 
results of the firing before us, and we know that the 
Paxman boiler threw away, as we have seen, 12]b. of 
coal in excess air. There is only one explanation which 
commends itself to us—namely, that the loss of heat by 
radiation from the traction engine boiler was excessive as 
compared with that from the Paxman boiler, which was 
most carefully clothed. This is a matter to which, how- 
ever, we shall have to return. We cannot, as we have 
said, pretend to analyse all the results obtained, but 
before leaving that portion of our subject with which we 
are now dealing—namely, the efficiency of the boilers— 
we must say something concerning one of the two 
McLaren boilers—namely, that of the compound engine. 
The following table gives the principal dimensions. In 
the original tables in the report all the ratios are referred 
to the normal grate, but as that was not used on trial 
we have calculated them for the actual grate used. For 
example, the normal area of the McLaren compound 
engine grate is 6°7 square feet. Little more than half 
this was used during the competition. 

Certain remarkable deductions can be drawn from 
these figures. It will, for example, be seen that although 
the difference between the temperature of the steam and 
that of the escaping products of combustion was higher 
in the McLaren than in the Paxman boiler, the evapora- 
tive efficiency of both is the same when the loss caused 
by admitting too much air is eliminated, and this although 
the McLaren boiler evaporated more water per square 
foot of heating surface. It was, unfortunately, found to 
be impossible to take the furnace temperatures; but it 
seems not unlikely that the fire was hotter in the 
McLaren than it was in the Paxman boiler. It will be 
seen that the ratio of the calorimeter was less in the 
McLaren boiler than it was in the Foden, and much less 
than it was in the Paxman boiler. The result was, of 
course, that the gas had to travel faster through the 
tubes, less time was allowed in the absorption of heat, and 
the smoke-box temperatures were higher. 

We have said that it would take more space than we 
can spare to deal exhaustively with all the boilers tested. 
The three which we have selected—namely, that by Mr. 
Foden, Messrs. Davey Paxmanand Co.,and Messrs. McLaren 
—may be regarded as the best, and therefore we have 
singled them out for comparison. For convenience of 
reference, we have grouped our calculations, which, as we 
have said, will not be found in the report of the judges, 
in one table. They are not carried out to more than two 
places of decimals, minute fractions being in this case of 
no consideration. 

It must be understood that the weight of steam used 
per horse-power given in Table II. is calculated, as is the 
evaporation per hour, on the assumption that the boilers 
were evaporating from and at 212deg. As a matter of 
fact, they were doing nothing of the kind. It is very 
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difficult to arrive with precision at the true weight of 
water evaporated. For reasons fully set forth in the 
report, the figures in the following table are taken from 
the report, all but the last, which we have deduced from 
the others :— 











TABLE IIL. 
Foden. Paxman. McLaren. 
Ib. Ib. Ib, 
Water actually supplied 1413 1658 1967 
Calculated weight of steam 
condensed in heating feed... 27 85 51 
Condensed in jacket 162 270 280 
DE oa Cobar eg ce te 2013 2298 
Water actually evaporated 
per Ib. of coal under the 
working conditions ... 116 12 1137 


To this must be added the weight of steam condensed in 
heating the feed and returned to the tub, and that con- 
densed in the jackets. The latter can only be estimated, 
the former was easily deduced from the rise in tempera- 
ture in the tub. These quantities are grouped in the 
preceding table III.; the figures may be compared with 
those in Table II. It is a very common practice to 
estimate the efficiency of a boiler as though it evaporated 
from and at 212 deg.; but it is not quite clear that this 
gives a true measure of the efficiency of boilers. We see 
from the figures we have calculated that, although on the 
212deg. basis the Paxman and the Foden boiler were 
nearly equal, yet that actually the Paxman boiler was 
more efficient by 0°4 of a pound of water per pound of coal, 
or say in round numbers, 5 per cent.; and this, as we have 
before explained, notwithstanding the fact that Mr. 
Foden wasted no coal in heating excess air, while Mr. 
Paxman did. Concerning this excess of air the report 
says:—“The maximum temperature, and consequently 
the highest duty, will be attained when only the quantity 
of air theoretically necessary for combustion is used; 
every addition of air lowers the temperature, and carries 
off heat wastefully among the hot products of combus- 
tion escaping by the chimney. It is obvious from the 
foregoing that, with a given temperature for the escaping 
products of combustion, the useful effect will increase as 
the temperature of the furnace is heightened. The tem- 
—— of the chimney, 385deg., in this case could 
ardly have been reduced much lower, for the steam tem- 
perature was 334 deg., leaving a difference of 52 deg. only. 
Mr. Foden used less air than any of the other exhibitors. 
This arose from the precaution he took of closing his 
chimney damper every time he opened his fire-door. In 
the peculiar way of managing the furnace always adopted 
at “trials,” namely, of firing very often, laying on small 
quantities of coal at a time, the fire-doors are open a great 
eal, and much air enters in that way, never passing 
through the fuel at all. The effect of this can be easily 
seen on the thermometer in the smoke-box, for when the 
door or the ashpan damper is opened, the mercury falls 
to a considerable extent at once. Had the other exhibi- 
tors been as cautious Mr. Foden, still better results might 
have been attained.” 
In another impression we shall deal with the efficiency 
of the engines as distinct from that of the boilers, a 
subject to which we have not yet referred. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Argentine Republic—Steam communication with Europe.—A 
concession has been granted by the Argentine Government to 
Messrs. Houston and Co., of Liverpool, for the establishment of 
a line of steamers to run from the northern countries of Europe 
and from the United States to the River Plate. The terms of 
Messrs. Houston’s contract are :—Building ten fast st 3 on 


prices in many distant markets, such as Brazil, China, India, 
and South America. The Austro-Hungarian Lloyd, which has 
been heavily subsidised by the Government, has done but little 
towards finding new outlets for Austrian produce and fresh 
employment for Austrian shipping, as they run no steamers 
beyond the eastern part of the Mediterranean and the Black Sea, 
except the Indo-Chinese line,on which the voyages were increased 
from twelve between Trieste, Bombay, and Hong Kong to 
twenty-four, to Hong Kong touching at Bombay, Colombo, and 
Singapore with a branch line between Colombo and Calcutta. 
The exports to India show a slight increase, which is not in 
proportion with the larger number of voyages, and still less with 
the increased tonnage, the reason for which is attributed to 
heavy competition. It is a pending question whether the 
Government will continue the subsidy hitherto paid to the 
Austro-Hungarian Lloyd, or reduce it, either course being a 
severe loss to the company. Between 1881 and the end of 1885, 
the Austrian mercantile marine diminished from 581 ships, 
280,000 tons, and 6050 men, to 332 ships, 180,960 tons, and 
3380 men—decreases of 42°8, 35, and 44°2 per cent. The reason 
for this is that nowhere has so little been done to replace sailing 
vessels by steamers, and Austria would have scarcely any were 
it not for the Adriatic and the Austro-Hungarian Lloyd Com- 
panies, who own all the sea-going steamers except two or three. 
The proposals made to improve the position of shipping in the two 
parts of the empire differ. Austria continues the yearly bonuses 
on construction and navigation—iucluding small coasting vessels, 
even if bought or built abroad. Hungary proposes paying to the 
shipbuilders the whole amount due on construction at once, as 
otherwise it would reduce the freights and benefit the shippers ; 
excluding foreign built vessels and overlooking coasters, which 
they ccnsider insignificant and daily receding before steamships. 
Another means of communication which has not had time to 
show the amount of encouragement it will give to Trieste 
commerce is the Trieste-Herpelje Railway, opened in last July. 
The distance gained on the journey inland is 8} miles, and 
towards Istria, and the only naval part in Austria, 23} miles, 
thus reducing the distance between Trieste and Pola from 92 to 
684 miles. The principal difficulty overcome in the construction 
of the line is the heavy ascent, the station at Herpelje being 
1602ft. above that at Trieste. The medium gradient is 1 in 40, 
and in some places the slope is 1 in 30°6. The sharpest curve 
has a radius of 590ft. There are four bridges, four short bridges, 
over roads, five tunnels, and seven viaducts. The rails weigh 
21 and 231b. per foot. Many projects for prolonging the 
Divazza line to Laak, on the Laibach-Tarvis line, have been 
brought forward, but none has been sanctioned by the Govern- 
ment. 

Hayti.—Commercial prospects.—The United States Consul- 
General at Port au Prince reports:—For the present fiscal year 
there is a possibility of an augmentation in business, there being 
every reason to expect a fair coffee crop—the staple export of 
the country. Agriculture is in a very rudimentary stage, the 
natives persisting in working on the same principle as in the 
times of the old French colony, and using for agricultural 
implements the cutlass, hoe, and indigo knife. The prolificacy 
of the soil is astonishing. With attention any fruit or vegetable 
could be raised, and could some enterprising house send out an 
agent to study the wants of the South American trade, or if 
parties conversant with them would give attention to this field, 
a lucrative business might be opened in agricultural implements, 
especially such as are adaptable to mountainous regions; but 
they must not be at all complicated, or great results cannot be 
expected, as they will not be serviceable to people unpractised 
in their operation. A great many light vehicles are imported 
and extensively used. Carriages are run for public hire. 

Surgies are becoming very popular with business and profes- 
sional men. The roads are very bad and filled with stones, but 
dogearts, landaus, and phaetons are making their appearance, 
the majority of all conveyances coming from the United States. 
It is lost sight of in preparing catalogues that the language of 
this country is French,and although Guadaloupe, Hayti, and Mar- 
tinique, are the only islands where French is universall ken, it 


Vera Cruz will be most serious. Through there being no 
bonded warehouses and the high rate of import duties, local 
merchants cannot affurd to held large stocks, and order their 
gouds as they require them from Europe or New York, and 
consequently their customers have to wait a long time before 
they get them. The merchants say, if customers can buy goods 
out of bond justacross the frontierand have them quickly delivered 
by the cheap North railways, they will leave off ouying goods via 
Vera Cruz from Europe and New York whichcannot come quickly 
nor be delivered cheaply. The remedies proposed by the mer- 
chants are :—The substantial reduction of the rates on the Vera 
Cruz-Mexico Railway, or, failing that, the immediate construc- 
tion of a rival line vid Jalapa and Puebla ; the energetic prose- 
cution of the breakwater for inclosing and protecting the har- 
bour ; the conversion of Vera Cruz into a free port. The 
Mexican Railway Company has since the commencement of the 
agitation made some concession by reducing the freight of heavy 
goods from 74d. per ton per mile to 44d. and 5d., between Vera 
Crux and Mexico, on an entire wagon load. The merchants 
rightly consider that concession altogether inadequate to the 
situation. A rival line is not so impossible as the Mexican Rail 
way Company thinks. Their line, owing to its being built 
during political troubles and from both ends at once, cost 
£8,000,000, or three or four times the cost of building a line vid 
Jalapa and Puebla from Vera Cruz to Mexico. Sections of 
such a line liave been partially constructed, and now that 
political troubles are over, the capital for its completion 
might be obtained with much less difficulty than formerly, 
In a war of tariffs with the Mexican Railway, the new 
line, owing to its smaller capital, would be better able to bear 
the brunt of the battle. Any such war would be short, as the 
rival line taps districts not served  ! the Mexican Railway ; the 
great struggle would be for the through freight Vera Cruz- 
Mexico, and the cheaper constructed line would doubtless 
have that. The near or remote future of the comple- 
tion of this rival line depends upon the policy of the 
Mexican Railway Company with regard to reducing their 
rates. The harbour works have been undertaken by Mr. A. 
Cerdain, a native of Vera Cruz, who is carrying them out with 
energy, and who may be depended upon for the punctual per- 
formance of his contract. The most important of the proposed 
remedies is that of making Vera Cruz a free port, and the sug- 
gestion has been warmly seconded by individuals, the local 
commercial traders, and press. The advantages claimed for this 
course are—abolition of smuggling, larger consumption of 
dutiable goods, more economical collection of customs duties, 
much shipping attracted that now avvids Mexican ports alto- 
gether, rapid communication between the capital and coast. It 
is contended that the only loss the Federal Government would 
sustain by adopting the proposed measure would be the import 
duties on foreign goods consumed by the 22,000 inhabitants of 
the port, a number insignificant compared with that of the 
Republic—10,000,000. Looking at the present crisis as a dis- 
interested and impartial observer, it is evident that the pre- 
vailing alarm is neither exaggerated nor groundless ; and should 
Vera Cruz fail in getting declared a free port, and in getting 
much cheaper communication with the capital, her foreign com- 
merce will be diverted to the north, and she will sink into a 
coasting port. The advantages that would accrue to British 
and European commerce by the declaration of Vera Cruz asa 
free port are too obvious to require detailed consideration. It 
is difficult to estimate accurately the chances of success the 
proposal may have, but its supporters can adduce very strong 
arguments in its favour, and have considerable influence with 
the Federal Government. 

Russia— Railway rates.—The Emperor has given his approval 
to the decree of the Council of the Empire laying down the 
principle that the State shall, for the future, regulate railway 
rates; but no project has been elaborated to give effect to the 
decree. 

Russia—TIron and steel direct from ore.—A new process for 
producing iron and steel direct from the ore has been invented 

tented by a Russian engineer, which will create a revolu- 





would pay to cater to this trade. As an example of the bene- 
ficial results of meeting the wants of the native customers 
here, the trade in American cotton goods has during the past 
two or three years considerably increased, and is beginning 
to take a firmer hold in this market, hitherto monopolised by 
English goods. This has in a measure been brought about by 
the untiring efforts of the head of an American house doing 
“eat 





the most approved principles. The steamers to carry mails, fly 
the Argentine colours, have a minimum speed of sixteen miles 
an hour, leave Buenos Ayres and Europe weekly. The first 
steamer to ply within fifteen months from date of con- 
tract, September 30th, 1887, and all the steamers to be 
finished and at work within two years. Eight naval cadets 
to be allowed on board each steamer for practical studies, 
also an Argentine doctor with a diploma ratified by the Re- 
public, an English crew, and a freezing chamber capable of 
holding 3000 carcases of sheep. The line to be direct, and on 
the return voyage the steamer may call at other ports. The 
line to defray the preliminary costs to secure immigration, to 
consist of Belgians, Danes, Dutch, English, French, Germans, 
Irish, Norwegians, Swedes, and others to be determined by the 
Government. Freights for Government cargo to be reduced 
40 per cent., except coal and iron, the reduction upon which is 
to be 20 per cent. In case of war the steamers to be placed at 
the disposal of the Government, in which case certain arrange- 
ments shall be made. The Government, by paying first cost of 
the steamers, to be allowed to turn them into cruisers or war 
ships. In return the Government guarantee 5 per cent. per 
annum on the necessary capital, £1,250,000 for fifteen years. 
In case of the net receipts reaching 10 per cent., half of that 
amount is to be handed over to the Government. 
Austria-Hungavy—Trade of Trieste in 1886.—On the whole, 
commerce shows the same returns as in the preceding year. 
There are now many importing houses inland, so that the 
returns given contain, in addition to the trade of Trieste, that 
in transitu, which increases every year. Added to this, the 
severe competition between merchants and the usages of the 
place, which require every transaction to pass through the 
hands of a broker, considerably reduce the gains, and render it 
difficult for trade to bring in what it did in former days. The 
principal articles of British import, among which are chains, 
coal, hardware, iron, cast, pig, sheet and wrought, machinery, 
and tinned plates, increased by 125 per cent. In sewing- 
machines Great Britain can still compete, though Austria makes 
a great many, and Germany floods the country with the spurious 
American article. A new impediment to the import trade con- 
sists in the recent Austrian customs tariff, which came into force 
on June Ist last. Most articles have been taxed higher. This 
will tell on British imports, especially on cotton seed oil, which 
was previously admitted duty free, and now pays about 6s. 4d. 
per cwt. Trieste is continually and quietly seeking new mar- 
kets, and competes successfully when a footing has been gained. 
In various articles Trieste maintains her superiority as regards 


I here, who has studied and had goods prepared especially 
for it. A contract for the construction of a railway from the 
city of Gonaives to Gros Morne, a distance of about twenty-four 
miles, with its eventual termination at Port de Paix, and to be 
completed in twenty-eight months, including laying the rails 
to the wharves, so as to communicate directly with vessels 
loading, has been made with a French firm, who some years ago 
sent engineers exploring into that part of the country, and who 
evidently found the conditions particularly profitable for the 
scheme, as ever since they have been striving to get the con- 
cession, The only subvention given by the Government is the 
wood found in a parallel of 6} miles in the public ground of the 
State on both sides of the line. It is said that the country 
through which the line will pass abounds in forests of the finest 
logwood and mahogany, which, owing to there being no mode 
of transporting them to the seaports, could not be utilised for 
exportation. Such an enterprise embodies significant results. 
If successful, it will be the means of causing similar lines to be 
laid at available points, and thus open up the exportation of 
articles such as Brazil wood and other valuable woods having a 
market value, which are now unavailable for want of roads and 
meaus of transportation to the seaboard cities. The need of 
this country for its certain progress is foreign industry, its inde- 
fatigable enterprise and muscle. The island is free from 
epidemics of all kinds, and there is no appearance of malignant 
disease, so common during the hot months in the tropics. It 
should be noted by those contemplating business relations with 
Hayti that Europeans cannot own real estate there. 
Mexico—Port and trade of Veru Cruz.—The merchants of 
this State exhibit considerable alarm as to the future prospects 
of the commerce of Vera Cruz, the only considerable port in the 
Republic, caused chiefly by a reduction in the freight on the 
northern railways, which are about to carry goods at an average 
rate of 1}d. per ton per mile, while the rates on the Vera Cruz, 
Mexico—English—range from 44d. to 74d. per ton per mile. 
Another ground for alarm is the approaching completion of the 
railway from the port of Tampico, on the north of the State of 
Vera Cruz, to join the existing line Mexico-E] Paso. If this 
line should be worked on the usual low American rate of 14d. 
per ton per mile, it will give Tampico an enormous advantage 
over Vera Cruz with its costly and solitary line of railway, 
notwithstanding the Tampico-Mexico line is nearly three times 
as long as the Vera Cruz-Mexico. A further cause for alarm is 
the belief prevalent here that a syndicate of American capitalists 
is about to establish in the Brazos de Santiago, near the frontier 
of Mexico, a port with bonded warehouses for the express purpose 





of supplying that country. If this is done the consequences for 


tion in the manufacture of charcoal iron. Under the new pro- 
cess iron ore, after being submitted to the ordinary smelting 
process, is taken direct from the furnace to the rolling-mill and 
turned into thin sheets of the finest charcoal iron. There are at 
least three furnaces in this country fired with charcoal-making 
iron with perfect success. “‘ Whether the process can be applied 
with equal success when coke is used for fuel I cannot. positively 
assert; but I am assured that an experiment has been made with 
coke for a fuel which has been equally successful.” The secret 
of the process is in the construction of the furnace, which is 
inexpensive and sirnple. 

Servia—Hungarian goods in Belgrade.—It has been decided 
that an attempt in the direction of establishing sample rooms in 
the eastern parts of Europe, with the view of developing Hunga- 
rian trade, should be made at Belgrade. An establishment will 
shortly be opened there for bringing specimens of Hungarian 
industry to the notice of the Servian public. Among the goods 
for which it is mainly hoped to procure a market in Servia are 
hardware and iron. A superintendent will be appointed to 
represent the trades interested, and be the medium of dealing 
with intending purchasers; and it is probable that the scheme 
will be furthered by a reduced tariff for goods transported on 
the State railways. 

Sweden — General export union, — The funds required for 
carrying out the objects uf the association have been collected 
and advertisements have been issued asking for agents to go to 
Australia, the La Plata States, and Spain, to forward in those 
countries the interests of Swedish firms and manufacturers. 
The agents will be paid partly by commission and partly by 
salary. 
Ricdinic-intancleh earth at Stavanger.—A considerable number 
of pits of infusorial earth containing from 85 to 95 per cent. of 
silica, and which are said to be so pure in quality as to be available 
for most purposes merely after desiccation, have been discovered in 
the nei iced of Stavanger, a seaport town on the Bukke- 
fiord, 100 miles south of Bergen. Capital is being sought for the 
working of these deposits, which are estimated as being capable of 
yielding 523,210 cubic yards of that rare product. 





Economic THEorY o¥ THE Location or RaiLways.—In the 
notice of this book in our last issue the number of pages is given 
as 350; this should be 950 pages. 

THE E1cuty-pounD GaTLInc.—Members of the United States 
Ordnance Board and United States officials, Novem- 
ber 5th, inspected the newest model of the Gatling gun. The 
gun exhibited is one designed more especially for use og 
mobs in cities, It weighs less than 80 lb., and could be 
transported easily in and fired from police patrol wees Dummy 
cartridges were fired by the operator at the rate of 1200 a minute, 
and ranges from 500 to 3000 yards have been tried satisfactorily. 
The gun, while being fired, was lowered and elevated to extreme 
angles, and also moved in a semi-circle. The action was easy and 
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CONTRACTS OPEN. 


THE INDIAN MIDLAND RAILWAY COMPANY.—SPECIFI- 
CATION OF CARRIAGES, BRAKE-VANS, &c., FOR 5rt. 61. 
GAUGE. 

THE contractor is to make and deliver for the above company, in all 

respects complete except the wheels and axles, springs and axle- 


did 





boxes, the following:—Twenty tranship vans to Indian Midland 
Railway, drawing No. 347; sixteen composite carriages—third and 
brake com; ents—to drawing No. Bes, including all timber, 
steel, and ironwork required, according to the particular terms and 
conditions herein contained and the contract drawings, copies of 
which may be had on payment, or according to such modification 











thereof in form, dimensions, or quantity of any part, or the whole 
of the work, as the consulting engineer may in writing direct. 
Every such modification is to be deemed to be within the specifica- 
tion for the purposes of the tender, and in all cases where such 
modification affects the cost of the work the consulting engineer 
shall determine whether it adds to or uces the cost, as well as 
the amount that shall be added to or deducted from the contract 
price. The contractor shall supply all parts scheduled or shown on 
the drawings, or which may be infe’ therefrom. 

Any plates that require bending, cranking, or working, shall be 
first brought to a proper heat and then worked to the required 
form, and any piece which is overheated, strained, distorted, not 
straight on the edges, or discovered to be in any way unsound or 
imperfect, wili be rejected, and must be replaced at contractor's 
expense. Bolts and nuts to be of best best Staffordshire iron. All 
nuts are to be as shown, and must fit so tightly that they cannot 
be turned by hand, screwed to Whitworth’s standand. Every 
piece of iron or steel is to be made so accurately that it may be 
used without a of any kind in the place for which it is 
designed in any of the vehicles. The timber, where specified, 
must be of best Moulmein well d teak. Parties tendering 
must be prepared to satisfy the consulting engineer that the scant- 
ling and the panels have been seasoned for at least twelve months. 

e body of the van is to be as shown on the drawing. It is to 
be divided into three compartments, each of which are to have 
folding doors on each side, furnished with iron bolts and necessary 
fi as shown. The doors are also to have handles, locks, 
private locks, and are to be hung on three brass hinges. There are 
also on each side of each end compartment to be one, and in the 
middle compartment two, openings, provided with teak louvres 
covered with copper wire gauze as shown. The upper roof is to be 
made of corrugated iron, the lower roof and the inside generally is 
to be similar to the luggage compartment of passenger brake van. 
The exterior of the van is to be similar in style with the passenger 
brake van. Commode handles are to be provided as shown. The 
consulting engineer and the locomotive superintendent in India 
named in this specification and in the tender shall extend to mean 
those officers respectively for the time bei All the rest of the 
specification as usual, Tenders are to be in by noon on the 2nd 
of December, 1887. 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 

eee railroad gauge.—The narrow gauge has been recentl 
widened to standard gauge on the Ohio and North-Western Rail- 
road and the Bedford and Bloomfield division of the Louisville, 
New Albany, and Chicago Rai ; this division extends from 
Bedford to Switz City, Ind., forty-three miles ; the remainder of 
the ee gf copes portion of the L., N. A. and C, system will be 
changed in the _ 

he Westinghouse brake.—The result of the suit between the 
parties controlling the Westinghouse and Carpenter brakes being 
an injunction against the latter, an attempt was made to permit 
Carpenter to give bonds instead of being enjoined, and to continue 
using his air-brake coupling and filling contracts for the same. 
This was overruled, and the injunction was issued. This sustains 
the validity of the Westinghouse patent, and prevents the use by 
Carpenter of his coupling. 
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The teredo.—Recently the harbour engineer of San Francisco, 
Cal., made examinations of piles driven some years ago with anti- 
teredo coatings. Eucalyptus and cedar piles driven in 1882 were 
almost destroyed, and a pile driven at the same time, and coated 
with Pearce’s compound—a mixture of paraffine, limestone, kaolin, 
&c.—was found to be pletely honeycomb 

Tron operations in Georgia.—A Pennsylvania syndicate has been 

urchasing iron ore lands in Georgia, and has secured 20,000 acres, 
ides having options on several thousand more. A railroad will 
be built to Chattanooga, furnaces will be erected, and the property 
developed. Hon. Charles Dougherty, of Florida, is largely 
interested. 

The U.S. Navy.—The bids for the construction of a first-class 
torpedo boat were from the Herreshoff Company, of Bristol, R.I., 
82,750 dols. ; Vulcan Ironworks, Chicago, Ill., 84,800 dols. As 
the former company built the phenomenally fast boats Stiletto and 
Now-Then, there will be no doubt about their giving the required 
speed of twenty-two knots per bour. Admiral Porter, in his annual 
report to the Secretary of the Navy, urges the construction of a 
squadron of heavy ironclads, and an immediate attention to the 
matter of coast defences, nearly all the principal ports and harbours 
being entirely defenceless against a modern ironclad. He also points 
out the almost impossibility of combining the qualities of an efficient 
marine engineer and naval officer in one man. 

Another Transcontinental railroad system.—A new transcon- 
tinental line has been formed by an alliance between several 
and will be in operation about the beginning of 1888, as soon as the 
Duluth, South Shore, and Atlantic Railroad completes its extension. 
The main alliance is between the New York Central and Hudson 
River Railroad, Michigan Central Railroad, Duluth, South Shore, 
and Atlantic Railroad, and Northern Pacific Railroad. The 
Canadian Pacific Railroad will build a line to connect with the 
Duluth, South Shore, and Atlantic Railroad at Sault St. Marie, 
Mich. ; and the Milwaukee and Northern Railroad will connect with 
the same line at Republic, Mich. 

Omaha and Council Bluffs Bridge.—The new bridge across the 
Missouri river between Omaha, Neb., and Council Bluffs, Ia., has 
been opened. The bridge is of steel, and has ten spans; four 
through trusses of 250ft. span, and six deck spans (three at each 
= of 125ft. The width is 54ft.; in the centre are the two rail- 
road tracks, with a 7ft. roadway, and a side-walk on either side. 
The height above low water is 66ft. The bridge was es “ed 
Mr. Geo. §S. Morison, M. Am. Soc. C.E.; and Mr. W. 
H. Parkhurst, was the engineer in charge of construction; 
the latter having the misfortune to break his leg soon after 
the commencement of the work, was succeed by Mr. G. 
A. Lederle. In 1866 a bridge was authorised by Congress, 
and the bonds were sold in England. The contractors 
were greatly delayed, and finally the Union Pacific Railroad 
Company annulled the contract and did the work with its own 
staff, completing the structure in March, 1873. It was an iron, 
single track railroad bridge, without roadway. Its length was 
2752ft., in eleven spans. This structure is replaced by the new 
bridge, work on which was commenced in October, 1885, and of 
which the estimated cost is 900,000 dols. At the west end of the 
bridge is a bronze shield, while the east end is decorated with a 
massive bronze buffalo head, surmounting a stone arch, which 
forms the entrance to the bridge proper. 
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THEATRE CURTAINS. 


CONSTRUCTED BY THE UNITED ASBESTOS COMPANY, LONDON. 
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ASBESTOS CURTAIN, TERRY’S THEATRE. 





THE accompanying engraving shows the asbestos curtain at | 
Terry's Theatre, in the Strand, and one designed for the Queen's 
Theatre, Manchester. This curtain is made of asbestos cloth on an 
iron frame. The advantages of this form of curtain, designed and | 
registered by Mr. Lawrence Booth, F.R.I.B.A., are its cheapness, 
lightness, strength, and ease of manipulation, and it has received | 
the highest commendation of the City Justices of Manchester, and 
their professional adviser, the City Surveyor. A special method 
of preventing the iron frame from “bulging” or altering its 
shape in case of fire or sudden variations of temperature is em- | 
ployed. By using weights not quite sufficient to counterpoise 
the curtain, the work of raising and lowering is very light. 
Combustible ropes may be employed, which, on being released 
by the action of fire or otherwise, will allow the curtain to descend 
of itself. The pockets are provided to catch the counterbalance 
weight in case of the breakage of the chain, so as to prevent per- 
sonal injury. The friction rollers are put on the balance weights 
to ensure their free action. ‘Friction rollers are also fitted on | 
the curtain frame to give freedom of action in raising and | 
lowering. The hinging of the lower part of the frame, so as to | 
admit of its being raised to the top of the proscenium opening | 
when there is not sufficient room for a curtain of the ordinary 
make to be raised above the proscenium opening, is a valuable 
addition. The asbestos cloth is specially strengthened by a fine | 
wire running through each asbestos strand, and is stretched 
across the whole of the framework, and fastened thereto by | 
means of hoop iron and bolts. A double thickness of asbestos 
cloth may be used, one thickness on each side of the framework, 
with an air space between. 








RUSHWORTH’S STRONG BAR AND ANGLE IRON | 
SHEARS. 


Tue illustration represents a strong double shearing machine 
made by Messrs. Rushworth and Co., Sowerby Bridge. The 
machine is very powerfully geared with a steel pinion driving a 
large spur wheel shrouded to the pitch line,and driven by a steam 
engine with a cylinder 12in. diameter. It is arranged to cut 
angle iron of any length through the centre of the machine 6in. by 
6in., with a steel slide, &c., worked from the steel excentric 
shaft, and is arranged at the end of the machine for cross-cutting 
bars 8in. wide and 2in. thick; approximate weight 13 tons. 








THE PANAMA CANAL. 





On several occasions lately we have remarked upon the course | 
of events occurring with regard to the financing of this impor- 
tant project. When we last did so, we stated our conviction 
that, whether the canal could be ever made to pay or not, it 
would have to be carried through, because to abandon it would 
be to produce a great financial crisis ; one that might possibly | 
produce almost a revolution among a nation so excitable and | 
yet so thrifty in its habits as are the French. The latest de- 
claration of M. de Lesseps is tantamount to an acknowledgment 


| of the justice of the view we then expressed. 


a 





+ 


He has stated, 
in fact, that the French Government and Parliament have in 


their hands the fate of the enterprise, which has now become a | 


national one, and he contends that its failure would be a crush- 
ing moral defeat, as well as an incalculable financial disaster. This 
amounts simply to a demand for that Government aid, the 


granting of which we predicted could alone save both the scheme 





RUSHWORTH'S SHEARS. 


and the investors in it. We cannot but think that M. de 
Lesseps has until now rather studiously concealed this issue, 
which he must long ago have foreseen. He would doubtless 
reply to this that it was not until the failure of his last demand 
upon the public became manifest to him, that doubt became 
certainty to the extent which has now compelled him to out- 


| spokenness. But however late M. de Lesseps may be in speak- 


ing, he has now done so after a fashion which is candid enough. 
He has told the French Government that he is at the 
end of his financial resources, and that unless Government 


steps in to back up the enterprise it will have to be abandoned. | 








At the present moment the annual interest to be paid on capital 
already expended closely approaches three millionssterling. At 
the existing rate at which money can be borrowed for the 
work, that annual burden must, supposing the canal be capable 
of being rendered barely navigable upon present estimates, when 
the work is so far completed, be increased to no less than six 
milions ‘sterling. It is a grave problem, doubtless, therefore 
that M. de Lesseps seeks to 
havesolved. Thesolution he pro- 
poses is the permission to issue 
lottery tickets for the raising of 
the further capital he demands, 
and the reduction of the interest 
on that already expended. We 
do not know whether it is pro- 
posed that the French Govern- 
ment should guarantee the 
holders of such lottery tickets in 
any way, or whether M. de 
Lesseps hopes that the gambling 
spirit of his countrymen would 
suffice to induce subscriptions for 
such tickets without the guaran- 
tee of the Government. Among 
ourselves it is certain, first, that 
our authorities would not per- 
mit what we as a nation regard 
as almost an immoral course to 
be pursued ; and secondly, that 
comparatively few Englishmen 
possess sufficient of the spirit of 
the gamester to be allured by 
the temptation of such a course. 
It would be better, it seems to 
us, for M. de Lesseps to acknow- 
ledge financial defeat, and ask 
for the direct intervention of 
Government to stave off its con- 
sequences, All civilised nations 
would regard the abandonment 
of the Panama Canal with regret, 
although many must be doubt- 
ful of its financial success, while 
some refuse belief in the prac- 
ticability of its accomplishment. 


“ 





ENGINEERING STUDENTS’ CLUB, 
NEWCASTLE-ON-TyNE.—On the 5th instant a paper on ‘*The 
Locomotive Boiler” was read by Mr. G. H. Sheffield, in the 
Mechanics’ Institute, Gateshead, before the above Club, Mr. 
F. Hansen in the chair, The following members took part 
in the discussion, viz.:—Messrs. Elliott, Twinberrow, and Nichol- 
son. On the following Friday, through the kindness of the 
locomotive superintendent, ?. W. Worsdell, a 4 
number of the members were shown through the North- 
Eastern Railway Company's shops at Gateshead. On the 18th 
instant Mr. G. B, Garvey read a paper at the above-named insti- 
tute on the “ Electric Lighting of the Newcastle Exhibition,” Pro- 
fessor Stroud occupying the chair, 
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COMPOUND ENGINES OF THE REINA REGENTE. 


MESSRS, J, AND G, THOMPSON, CLYDE BANK, ENGINEERS, 


Ji ant Sann | 


ENGINES OF THE SPANISH CRUISER, REINA 
REGENTE. 

WE give above an illustration of one set of engines of 
this fast cruiser. There are two sets in this ship. They are of | 
the triple expansion type, one being placed forward of the other | 
in separate compartments, The diameters of the cylinders are | 
40in., 60in., and 92in., the stroke being 3ft. 9in. 


are exact duplicates of each other inevery respect, the high-pressure 
cylinder being forward in the forward engine-room, and aft in the 
after engine-room. The crank shafts, propeller shafts, and all 
the moving parts are of steel. The stern shafting was made by 
Beardmore, the rest of the shafting by Vickers. The bed-plates 
are of cast steel, made by the Steel Company of Scotland. The 


| shafting is 17in. dia., with an 8in. hole in it. 





to a piston speed of 825ft.a minute. The whole of the auxi- 
liary engines are independent excepting the air pump, which is 
driven by a rod connected with the low-pressure piston. The 
These engines are 
supplied with steam by four double-ended boilers, each having 
eight furnaces in it, or thirty-two furnaces in all, the pressure 


valves are all of the piston type, driven by independent cylinders. | of steam being 140]b. The forced draught arrangements are 


The engines | On the trial they reached 110 revolutions, which is equivalent | very complete, each stokehole having two fans. 








STONE-BREAKING AND DELIVERING APPARATUS FOR THE INDIAN 
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STONE-BREAKING AND DELIVERING APPA-| 
RATUS FOR THE INDIAN GOVERNMENT. |. 


THE engraving represents a part-sectional illustration of Baxter’s 
patent automatic delivery appliance, now, we understand, being 
adopted by corporations, quarry-owners, and others. Itsmethod of 
working isas follows :—Thestone tobe brokenis putintothe mouth 
of the machine in the ordinary manner, and is then delivered 
into Screen No. 1, which screens out the gravel. The broken 
stone is then delivered into the elevator, which—contrary to all 
former elevators—has the buckets fixed on the inside of the 
belt. The belt or carrier runs over the two flanged pulleys, the 
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buckets passing in between, so that the material falling from 
the screen is delivered on to the elevator belt, and as this 
resumes the perpendicular position the material falls into 
the buckets, is carried up, and delivered on to a shoot. 
This conveys the broken stone into screen No. 2, where 
the two sizes of macadam are taken out and conveyed by 
means of shoots into carts, barrows, or trucks, as required; that 
not broken sufficiently small being conveyed by a return shoot, 
from the end of the screen, back into the machine to be further 
broken. 

The advantages claimed for this arrangement are—First: A 
saving of labour in shovelling the broken stone from the machine, 





GOVERNMENT. 
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and wheeling back that not broken to the required size. 
Second: By regulating the machine so that a larger quantity 
may pass through that is not at first broken small enough. a 
great saving in gravel is effected, consequently a larger portion 
of 2}in. macadam is produced and a better sample obtained. The 
jaws being set wide apart, the machine takes less power, the 
saving thus effected being sufficient to work the elevator, so 
that the entire arrangement takes no more power than is usually 
required to work a stone breaker fitted with the ordinary 
screen. It will be evident from the preceding statement that a 
stone breaker fitted with this arrangement must effect a saving 
not only in labour but of waste of stone and also in working ex- 
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penses, as it is well known that the closer the jaws are set to work 
the greater will be the liability of breakage to the machine and 
greater wear on the jaws, driving shaft, and bearings, so that if 
there was no-saving in elevating the broken stone the advan- 
tages derived from this arrangement covers, it is claimed, the 
extra cost; and owing to the almost entire absence of friction on 
the buckets in this form of elevator the wear is, we under- 
stand, practically nil. After twelve months’ work lifting 70 tons 
of macadam perday, they show, we are told, no appreciable signs of 
wear. Theelevatorcan bedriveneitherfrom the topor bottom, and 
owing to the entire absence of scooping action through the mate- 
rial, the only power required is that necessary to overcome the 
weight of material to be elevated. It was this arrangement of 
stone-breaker and delivery appliance that proved so successful at 
the Royal Manchester, Liverpool, and North Lancashire Agricul- 
tural Society's Show in competition with the improved Blake 
machine, and received the Society's award of silver medal, the 
machine, being purchased by the Lytham Improvement Com- 
missioners. 








CATALOGUES. 


CaTaoaves form a very valuable part of manufacturing and 
engineering application of the compilers and the printers’ arts, 
and good catalogues are as much worthy of being placed amongst 
literary productions as many of the books turned out with 
engineering and manufacturing titles. Really good catalogues 
are, however, not numerous. In our impression of the 22nd of 
January, 1886, we made some remarks on catalogues, and what 
they should be. We need not deal with the subject again now, 
but we shall from time to time record the receipt of engineering 
catalogues with or without remark, as we do in what follows :— 

American Elevator Company, London.—A piece of art work 
in the compilation, illustration, and printing of a catalogue. 
The developments of the company’s lifts are in particular shown 
and new forms most perfectly illustrated. Every page is printed 
on one side of paper only, and each description is illustrated, 
besides the thing described, with an artistic vignette repre- 
sentation of one of the various forms of ancient hoisting appa- 
ratus. 

“On Roller Flour Milling,” by Henry Simon, C.E., Man- 
chester :—This is something between a treatise and a catalogue. 
An introductory account of the rise, progress,and modern develop- 
ment of the gradual reduction milling and purifying system is 
followed by plans, elevations, and sections and descriptions of 
mills by the author, the lithographs and engravings being good, 
and the whole well got up. 

Beck and Company, London :—An exceedingly well got up 
catalogue of waterworks, fittings, fire appliances, sewerage iron- 
work, and all things relating to these and the tools n 
for erecting and fixing. Hot water heating appliances and 
fittings. Steam engine and boiler fittings, valves, impermeators, 
injectors, &c. Pumps and pumping machinery for steam, horse, 
and other power, hydraulic rams, turbines, pipes, and fittings. 
Sanitary fittings. Engraving: good, plenty of sectional illus- 
trations where necessary to show construction. Arrangement 
and printing good, with prices accompanying each article. The 
name is on back, which gives it a place on a book-shelf, and 
makes it easy to find. 

Kynoch Gun Factory, Aston, Warwickshire : — Revolvers, 
pistols, rifles, cartridges. 

Shand, Mason, and Co., London: — Fire engines, escapes, 
hydrants, floating and railway fire engines, force and lift 
pumps, sluices, ships’ pumps, and apparatus and fittings. Well 
executed, on thin paper and thick covers. Name on back. 

The New British Iron Company, Ruabon and Corngreaves 
Works :—A handsomely got up catalogue of an enormous 
number of sections of iron and steel, and such as only a long- 
established firm with very large roll plant could present of its 
own manufactures. It would seem difficult to want a section 
not amongst those given either of Lion or NBIC brands. The 
sections are given full size, and printed only on one side of the 
paper. The only fault is the absence of weights of the sections, 
or some of them, which are not given. The catalogue contains 
also a large number of engravings, sheep and cattle hurdles, 
with their sizes and weights, farm and other gates and railings; 
and an appendix gives tables of weights of rod, bar, angle, and 
tee irons and plates, wire and sheet gauges, and metric equiva- 
lents. Name on back. 

The Seyssell and Metallic Lava Asphalte Company, London :— 
Asphalte in its various applications for floors, damp-proof 
courses, linings, roofs, tanks, stables, pathways, &c. 

Hayward Tyler and Co., London:—Pumps and pumping 
machinery worked by hand, steam, animal, and water power, 
steam engines, water-wheels, mining, railway, colonial, and 
sewage pumping machinery, well gear, pump and other fittings, 
cranes, jacks, tools, gun-metal fittings, garden pumps, fire 
engines. Well got up, on thin paper and in thick covers. 
Name on back. 

Frederick Nell, London :—Flour-mill machinery and Victor 
turbine. 

The Anglo-American Brush Electric Light Corporation :— 
Dynamo machines, lamps, regulators, and electric light fittings. 

B. T. Batsford, Holborn :—Catalogue of new and second-hand 
books on civil and mechanical engineering, shipbuilding, 
chemistry, geology, electricity, &c. 

George Hatch, London :—Hand bench and machine tools and 
engineers’ and contractors’ stores. 

Priestman Brothers, London:—Bucket and grab dredgers, 
single-chain bucket dredgers, floating dredgers for harbour, 
estuary and canal work, excavators and elevators. Handy size, 
but insufficient particulars with illustrations, and on too thick 





per. 

Siebe, Gorman and Co., London:—Manual for divers, with 
instructions for submarine operations. A treatise on diving 
operations, with descriptions and illustrations of the apparatus 
employed. Nicely got up. 

Richard Melhuish and Sons, London:—Comprehensive cata- 
logue of hand and machine tools and apparatus, and ironmon- 
gery and brass work for manufacturers, builders, watchmakers, 
draughtsmen, and for amateurs, and of house and other fittings 
and materials, Useful and nicely got up. 

Ashmore, Benson, and Pease, Stockton-on-Tees :—Gasholders 
and gas apparatus, retorts, retort houses, scrubbers, purifiers, 
complete gasworks, pipes, fittings, exhausters, pumps, lamps, and 
tools for gas-making and gas-using work. A well got-up cata- 
logue with good engravings, clearly described, and photo-prints 
of gasholders up to 214ft., erected for the South Metropolitan 
Gas Company, London. 

The Pulsometer Engineering Company, London, S.W.:— 
Special catalogue of filtering machinery and apparatus for filter- 
ing large quantities of impure and muddy water, for manufac- 
turing purposes and for baths, and for softening hard water. 





Compiled for and relating specially to filters for proprietors of 
laundries, swimming-baths, bleachers, chemical works, steam 
users, textile manufacturers, water companies, and hydraulic- 
power companies. : 

A. Wilson, Stafford :—Pamphlet on water-gas producing appa- 
ratus of European Water Gas Company, cost of gas given at 
from 6d. to 10d. per 1000 cubic feet, with coke at 8s, per ton 
delivered. 

Bernard Dawson, Malvern Link:—The Wilson gas producer, 
and gas furnaces used with it. Descriptive particulars-and 
useful information, and good illustrations. , 

Thomas Smith, Rodley:— Steam and hand and hydraulic 
cranes, and hoists of all kinds. A well got-up catalogue, with 
good illustrations. Name on back. d 

D. New and Co., London:—Well-executed catalogue, with 
good engravings of machine tools for working in metals, steam 
engines, shafting, and driving gear. 

J. Blakeborough and Sons, Brighouse:—Large catalogue of 
sluices, valves, tower valves, hydrants, water cranes, stand- 
posts, pipe-testing apparatus, and other requirements for the 
distribution of water and gas, and extinction of fire. Name on 
back. Lithograph illustrations, all on one side of page. 

H. J. Coles, Southwark :—Steam, hand, and hydraulic cranes 
of all kinds, dredgers and excavators, hydraulic machinery, 
presses and pumps, steam engines, air compressors, rock drills. 
A thoroughly well got-up catalogue ; sufficient letter-press, good 
illustrations and printing, handy size. Name on back, 

Watson, Laidlaw, and Co., Glasgow :—Hydro-extractors. An 
exceedingly well-executed catalogue of a special class of 
machinery, but without prices. Handy size. Name on back. 

Armington and Sims Engine Company, Providence, U.S.A. 
Stationary engines. Very fully illustrated with excellent en- 
gravings, accompanied by full particulars and tabular infor- 
mation, indicator diagrams, and details. 

Dyne, Steel and Co., Newport, Mon. :—Machinery, tools, appa- 
ratus, and fittings, corrugated, and other iron roofs, steam and 
other fittings, fans, blowers, and all requirements for collieries 
and their workshops, 

Joseph Booth, Brothers, Rodley :—Steam locomotive cranes, 
other railway cranes, overhead travelling cranes, steam Goliath 
cranes, steam and hand wharf cranes, guy cranes, warehouse and 
derrick cranes and winches. 

Merryweather and Sons, London :—Fire engines, fire escapes, 
and fire extinction apparatus of all kinds. Attached is a slip of 
paper, asking that the catalogue might be preserved for reference. 
If the catalogue, like others of its kind, were printed on pages of 
about half the size, with thicker covers, and with name on back, 
this wish would have much more chance of realisation. 

Charles Winn and Co., Birmingham :—Stocks, dies, taps, 
screwing tackle, spanners, screwing machines, tube holders, vices, 
bench, pillar, and wall drilling machines. 

Drysdale and Co., Glasgow :—Centrifugal pumps, force pumps, 
engines, filter presses, and hydraulic presses. 

Follows and Bate, Manchester :—Large catalogue of agri- 
cultural, horticultural, domestic, and miscellaneous machinery, 
tools, appliances, and manufacturing apparatus. Name on back. 

J. Miller and Co., London:—Large catalogue of hand and 
power machine tools, bench tools, apparatus, fittings, materials 
for various trades and industries. 

Charles S. Madan and Co., Manchester :—Injectors, ejectors, 
and steam jet pumps. 

Joseph Evans and Sons, Wolverhampton :—Colonial lift 
pumps, column, tripod, garden, and rotary lift pumps, water 
cart and marine pumps, hydraulic rams, deep well pumps with 
hand and power gear, lift and force pumps, force pumps, wall 
and plumbers’ pumps, fire pumps, wort pumps, well frames and 
horse and hand gear, ships’ pumps, centrifugal pumps, direct- 
acting pumps, Cornish pumps, steam ram pumps, engines, and 
vertical boilers. Well arranged. Name on back. 

Clayton and Shuttleworth, Lincoln :—Portable, semi-portable, 
traction, and fixed engines; thrashing machines, straw and chaft 
elevators, maize shellers, power chaff-cutters, grinding mills and 
flour-dressing machines, saw-benches, and centrifugal pumps. 
Good engravings ; nicely got up. Name on back. 

A. Ransome and Co., London :—Well executed catalogue with 
good engravings of all kinds of recent wood-working machinery. 

W. Parkinson and Co., London :—Station and other large 
meters, consumers’ meters, governors, bye passes, pressure ex- 
changers and increasers, district governors, exhaust gauges, 
lamp meters, burners, and water meters. 

William Reid and Co., London :—Tubes and fittings, materials, 
fittings, tools, and hine tools, engi s’ and contractors’ 
requirements, wood-working machine and ship machinery cranes, 
general supplies, 344 pp. 

Kerr, Stuart, and Co., London :—A well got-up catalogue of 
light portable and permanent railways, tramways, and of their 
rolling stock, inclusive of all kinds. Only one side of each leaf 
printed upon. The prices are not left to be given “ on applica- 
tion,” but are attached to everything. Very handy size, 54in. 
by Shin. pages. Name wanted on back. 











LONDON AND SOUTH-WESTERN RAILWAY 
LOCOMOTIVE. 


(Continued from page 407.) 

Valve motion.—The valve motion is to be of the curved link type, 
and the expansion links are to be hung from the centre. The 
excentric pulleys are to be in two parts; the smaller is to be of 
Yorkshire iron, the larger of cylinder metal, to be fastened on the 
axle by means of keys and set screws, The excentric straps are to 
be of good tough cast iron, free from honey-comb or any other 
defect. The throw of the excentrics to be 6in. The excentric oil 
— are to be fitted with a button and spring. The excentric 

are to be of Yorkshire iron. All the wrought 1ron work is to 
be of Yorkshire iron, the working parts are to be well and properly 
case-hardened and re-cleaned oP: and must be of the very best 
finish, and free from all marks defects, All pins are to be of 
wrought iron, case-hardened, 2in. diameter, and made to standard 
gauges. The motion is to be reversed by screw gear fixed on 
trailing eplasher on right-hand side of engino. The valve-rods are 
to work through cast iron guides bolted to the motion plate, 
which must be bored to the finished size and faced up in its place ; 
the guides are to be bored out to fit the rods, and to be made of 
cylinder metal. The guides are to be heated toa high temperature 
and then dipped in oil, 

Reversing shaft.—The levers are to be forged solid with the shaft, 
which is to be placed above the motion and carried by a cast iron 
bracket with loose cap bolted to the frames with lin. bolts turned 
to gauge and made a driving fit ; these brackets to be made of 
cylinder metal, and to be bored out to _ diameter to take the 
reversing shaft. The working parts of the shaft are to be properly 
case-hardened. All pins in the reversing shaft are to be 2in. 
diameter. 

Connecting and coupling rods.—The connecting-rods are to be of 
Yorkshire iron, forged solid in one length and not welded, 5ft. 
10}in. from centre to centre, and are to be fitted with adjustable 
brasses at small and big ends as shown. All cottars and bolts are 
to be of mild steel, the cottars are to be accurately fitted, and pro- 
vided with set screws and cross cottars. The brasses at the big 








end are to be lined with white metal. Oil cups are to be forged 
solid with the big ends, at the small end a recess is to be made for 
lubrication, Each coupling rod is to be of Bessemer steel forged solid 
in one length and not welded, to be fitted with gun-metal bushes. 
which will have five grooves hin, wide and jin. deep filled in with 
white metal. All bushes in rods are to be accurately fitted and 
pressed into their places by hydraulic power, so as to ensure a 
perfectly tight fit, and are to be secured as shown, Oil cups are 
to be forged solid with coupling-rod ends. Each oil cup in the 
coupling rod and in the big end of the connecting-rod is to be fitted 
with a button and spring. 

Crank pins.—The crank pins are to be of Yorkshire iron properly 
case-hardened on the wearing surface. The hole in the wheel js 
to be tapered as shown; the pins are to be accurately fitted into 
the wheels and rivetted over on the inside. Screwed washers are 
to be placed on the ends, with screwed pins passing through them, 

Steam pipes.—The steam pipes in the smoke-box are to be of 
copper, No, 7 b.w.g., and 34in, inside diameter, to have a gun- 
metal flange properly brazed to the pipe, and properly faced, so as 
to secure a wg wly a joint with the cast iron elbow, which is also 
to be faced on the flange. Each steam pipe is to be led to the 
cylinder, and is to be secu to the same with studs and brass 
cover-ended nuts. Great care must be taken that the flanges on 
all pipes are properly brazed. 

Exhaust pipe.—The exhaust pipe is to be of cast iron of the form 
and dimensions shown on drawing, and is to be secured to the 
cylinder with studs and brass cover-ended nuts, The top of the 
exhaust pipe is to be formed with a loose cap bored out to 4¥in, 
diameter. 

Brake.—The engines are to be fitted with a steam and an auto- 
matic vacuum brake. The brake material, which will be supplied 
for each engine by the Vacuum Brake Company, 32, Queen Vic- 
toria-street, E.C., will consist of one combination ejector, one steam 
cock for ejector, one automatic steam-brake valve on left-hand side 
of engine, one vacuum gauge, one drip recipient, one dummy, one 
of Clayton’s hose and couplings for front of engine, one of Clay- 
ton’s hose and lings for ting main air pipe of engine to 
tender, one wrought iron pipe from ejector to smoke-box passing 
through the boiler on right-hand side of engine, main air pipe, with 
the necessary T pieces, elbows and clips, one end pipe with cast 
iron bend for front of engine. The brake material, which will be 
——_ by the contractor, will be as follows :—One steam brake 
cylinder with piston and rod complete, one copper pipe, 2in. inside 
diameter, No, 11 b.w.g., leading from the ejector to the trailin, 
end of the engine, one copper pipe Ijin. inside diameter, No. 1 
b.w.g., leading from the steam cock on the safety-valve column to 
the top of the ejector, two copper pipes y%in. inside diameter, 
No. 14 b.w.g., one from the automatic steam-brake valve for sup- 
plying steam to the cylinders, the other leading to the em, 
two copper pipes jin. inside diameter, No. 16 b.w., leading from 
the unions formed on the main air pipe below the ejector, one to 
the top of the steam-brake valve, the other to the pressure gauge, 
one wrought iron pipe 2in. inside diameter, No. 7 b.w.g., leading 
from the smoke-box tube plate to the bottom of the chimney. 
Each driving and trailing wheel is to have one cast iron brake- 
block applied to it. The brake gear is to be provided with adjust- 
ment, and made of the best hammered scrap iron, all the pins and 
working parts being case-hardened. The pins through all points 
of suspension of levers are to be 2in. diameter, and all other pins 
are to be l4in. diameter. 

Injectors.--Two No, 8 size Gresham and Craven's patent brass 
injectors are to be fixed one on each side of engine under foot- 
plate, as shown, to deliver into brass clack-boxes placed at front 
end of boiler. The delivery pipes are to be of copper, lin. outside 
diameter, No. 8 b.w.g. thick, The suction se are to be of 
copper, 2in. outside diameter, No. 9 b.w.g. thick. The steam ti De 
is to be of copper, 14in. outside diameter, No, 8 b.w.g. thick. he 
overflow pipes are to be of — lin. outside diameter, No. 9 
b.w.g. thick. Care must be taken that the pipes are so set that 
the Sesie of all joints come fairly to their places without any 
spring upon them. The pipes are to be solid drawn and perfectly 
uniform in length, and set so that any pipe will fit into its respec- 
tive place on any engine equally well. injectors are to be fitted 
with Holt’s flexible feed-pipe arrangement. 

Bolts and nuts.—The Potts and nuts are all to be Whitworth’s 
standard, All are to be finished bright where not otherwise 
specified, All nuts are to be case-hardened. All nuts inside 
smoke-box are to be of hard brass with blank ends, 

Clothing.—The boiler and fire-box are to be lined with felt and 
well-seasoned pine in strips of not more than 2}in, wide by jin. 
thick, tongued and grooved, the whole to be neatly covered with 
clean and smooth iron sheets, No, 14 b.w.g. thick, to be kept lin. 
above the fire-box and carried parallel the whole length of the 
boiler ; the iron sheets, which are to receive one coat of red lead 

int on the inside, are to be secured at the joints with hoop iron 

ds with tightening screws at the ends; the corner covering 

te at the back of the fire-box and also on front end of boiler to 

of best cl l iron h ed to the shape shown on drawing, 
and finished to a perfectly clean and ect euvinen. The man- 
hole casing is to be of wrought iron painted, No. 14 b.w.g. thick- 
ness. The dome casing to be of wrought iron, No. 14 b.w.g. thick- 
ness brazed up solid and painted, 

Cab.—The sides and front are to be of best Staffordshire iron 
fin. thick. The roof is to be of wood, tongued and grooved, and 
covered with oilcloth, which is to be obtained from MclIlwraith and 
Co., Glasgow ; the roof is to be supported by angle irons and an 
iron strip as shown ; a ledge is to be formed at back, alsoa gutter 
at each side to prevent water falling on the men. The cab is to 
have two windows of best polished plate glass, jin. thick, in wood 
frame hinged on the top and provided with fastenings as shown. 
The front edges of the cab and top of hand-rail plate are to be 
stiffened with angle iron and beading polished. A _hand-rail 
finished bright is to be fixed on each side of the engine outside the 
cab, A cord communication to the whistle is to be provided on the 
outside of the cab on right-hand side of engine. 

Tools,—Each engine is to be a with the following tools :— 
One plete set of sp 8, including two gland and two mud 
plug spanners ; one punch for tapered pins, one large round drift 

or motion pins, one flat drift for cottars, one large monkey wrench, 
one small monkey wrench, one hand hammer, one pinch bar, two 
chisels, one pair of tongs, one bunting bar, one traversing screw- 
jack and ratchet, which must be exactly to this company’s pattern ; 
one oil can, 16 1b.; one oil can, 81b.; one oil can, 4 i one tallow 
can, one tallow feeder, two oil feeders to pattern, one pricker, one 
rake, one fork, one coal-pick, one shovel, Three head 1 lamps, one 
water-gauge lamp, and one lamp are to be supplied to this 
company’s pattern, A sample set of irons will be supplied by 
this company. 

Painting.—Before any paint is applied the ironwork must be 
cleaned and be free from scales and rust. The boiler is to receive 
two coats of red oxide paint before being lagged. The outside of 
boiler, clothing-plates, frames, cylinders, wheels, outside of hand- 
rail plate and cab are to have one coat of lead colour, two coats of 
filling-up, stopped with hard stopping, then to be rubbed down, 
followed by two coats of lead colour, faced with pumice-stone 
between, after which two coats of brown colour to pattern, The 
ape 3 out and fine lining are to be to pattern panel, which will 

supplied by this company. The smoke-box, chimney, back of 
fire-box, ashpan, footplate, brake work, and side springs are to 
have one coat of lead colour paint and two coats of Japan black. 
The insides of frames and cross stays are to have two coats of red 
oxide paint. Front of buffer plates, life guards, buffer casings, 
and inside of cab are to be painted vermilion. The axles are to 
have two coats of white lead. All the painting on the outside of 
the engine is to have three coats of best hard-drying body varnish. 
eal wand on inside of engine and tender is to have one coat of best 
-drying body varnish. All varnish is to be of the best quality, 
and is to be obtained from Messrs. Denton and Jutsum, or other 
approved makers, 











(To be continued.) 
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RAILWAY MATTERS, 


Mr. M. N. Foryey is publishing an enlarged revision 
of his ‘‘ Catechism of the Locomotive,” in chapters, in the Railroad 
and Engineering Journal, which is published in New York by him. 


A rack railway, similar to that % 4 Mount Washington, 
is being built in the island of Sumatra, by Mr, Augustus Kuntze, 
a German engineer, The larger — of the sleepers, rails, 
engines, and cars has been supplied by German manufacturers, 


Tue Bombay Government has undertaken to construct 
a portion of the proposed narrow-gauge railway between Hyder- 
abad and Pach Badra. The section which it undertakes to build is 
that between Hyderabad and Umarkot, a distance of ninety miles. 


Tue Italian Gazetta Ufficiale publishes a decree 
appointing a Committee of Inquiry into the causes of want of 
punctuality in the running of the train services, so much com- 
plained of by the public and in the Italian press since the working 
of the State Railways there was transferred to two private com- 
panies in July, 1885, 


Mr. C. Renson, of the Netherlands State Railways, 
has devised a means of using up old wooden sleepers. Sleepers 
enerally fail where the rail rests, leaving a sound length of about 
ft. in the centre. Two such = are joined end to end by a 
piece of channel iron, The rail rests on the channel iron, which 
thus prevents it from wearing into the sleeper. 


In our last impression some description was given of 
the Birmingham cable tramway work and the winding station. 
The engines to which we referred are fitted with Jefferiss’s auto- 
matic cut-off, and are a fine example of the engine work of the 
larger sizes of the Messrs, Tangye, of Birmingham. The same firm 
has also erected for the working of this cable-hauling machinery a 
pair of barring engines and other machinery and travelling cranes. 


THE summary of accidents and casualties which have 
been reported to the Board of Trade as having occurred upon the 
railways in the United Kingdom during the nine months ending 
September 30th, 1887, gives first the accidents to trains, rollin 
stock, permanent way, which caused the death of 32 persons an 
injury to 538, as against the 11 and 499 in 1886, Of these there 
were killed, passengers and others, 25; servants of companies, 7. 
The injured were 450 passengers and 88 servants. 


Tue report of the New South Wales Commissioner of 
Railways for 1886 shows that at the close of the year 18894 miles 
were open for traffic, and that 268 were in course of construction. 
The earnings amounted to £2,160,070, and the expenses to 
£1,492,992. The passengers carried numbered nearly 15,000,000, 
The net earnings yielded 2-901 per cent. on the capital invested in 


NOTES AND MEMORANDA. 


THE bonis in the Delta of the Nile carried on by the 
Royal Society have been brought to a standstill by the breaking of 
the long tube. The depth reached is over 324ft., still without the 
solid rock being found. It is said to be probable that the work 
may be recommenced upon a larger scale, 


A PAPER was read on the internal temperature of 
glaciers, by MM, Ed, Hagenbach and F. A. Forel, at a recent 
meeting of the Paris Academy of Sciences, The different tempera- 
tures determined by careful experiment in the Arolla glacier are 
explained by the varying pressure to which different parts of the 
glacier are subjected, The normal temperature below zero is shown 
to be the effect of pressure, which lowers the melting point of ice, 
thus verifying in nature facts already theoretically demonstrated 
by Sir W. Thomson and others, but hitherto studied only in the 
laboratory. 


At a recent meeting of the Paris Academy of Sciences 
a paper was read on the Gulf Stream, by M. J. Thoulet. Com- 
paring his own observations made on board the Clorinde in 1886 
with those of Mr. Buchanan during the Challenger expedi- 
tion, the author finds that the Gulf Stream is comparable to a 
river with a greater fall in its upper than in its lower reaches. A 
relatively steep valley separates it on the left from the United 
States current setting southwards from Newfoundland, while its 
more gentle sloping right bank skirting the ocean presents a much 
broader expanse. Thus is explained the direction of the driftwood 
carried from America towards the north-west coast of Europe. 


In a paper which has just been reprinted from the 
‘* Transactions” of the New York Academy of Sci , Mr. J. S. 
Newberry maintains that the decorative ideas expressed in the 
monuments of the ancient inhabitants of Central America have a 
close resemblance to the carvings executed by the Indians of the 
north-western coast of America, and by the people of the Pacific 
Islands. ‘‘ Hence,” says Mr. Newberry, ‘‘I am inclined to believe, 
as has been suggested by Baldwin, that the seeds of this ancient 
civilisation were brought from the East Indian Archipelago from 
island to island across the Pacific, and that finally reaching our 
continent, and prevented by the great and continuous chain of the 
Cordilleras from further eastward migration, it slowly spread south- 
ward to Chili, and northward to our western territories.” 


MM. Benper anv Francken give the following for 
making agglomerate Leclanche cells :—Manganese peroxide, 40 per 
cent.; graphite, 44 per cent.; gas-tar, 9 per cent.; sulphur, 0°6 per 
cent.; water, 6°4 per cent. These substances, says the Revue 
Scientifique, are reduced to a fine powder—gas-tar and water appa- 
rently included—they are then carefully mixed, placed in a mould, 
=” strongly compressed. The mixture is then gradually raised 
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the lines in operation. The net earnings of the tramways ted 
to £24,630, compared with £15,345 in the previous year, being a 
return of 3°32 per cent. compared with 2°17 per cent, 


Accorpina to M. Ricour, piston valves in locomotives 
wear at the rate of J;in. for 125,000 miles, while with the slide 


-valve the same extent of wear takes place with one-sixtieth of the 


mileage. The wear of the valve gear is reduced in the same pro- 
portion. The effect in the consumption of fuel is shown by the 
returns made at Saintes Station for the year 1882, where on all 
engines worked with slide valves the coal consumed per 1000 tons 
conveyed one mile was 226 lb., against 234 lb. in the year 1884, 
when thirty out of forty locomotives had been fitted with cylindri- 
cal valves, 


AccorDING to a recent test made on the Chicago City 
Railway, it was ascertained that about 36 per cent. of the gross 
power used in running that road was required to move the empty 
cable. Figures were made on a day of heavy traffic, and were as 
follows :—1022-horse power were used to move 300 cars, only 360 
of which was required to draw the empty cable. The cars were 
heavily loaded, perhaps 20 per cent. more than usual, and Secre- 
tary Windsor, to whom we are indebted for these facts, assures us 
that the amount of power required to haul the cable will not 
exceed 40 per cent. on the average. The Street Railroad Journal 
says the amount of power required per car for additional cars is 
about as the above figures show, viz., 2-horse power each. 


A GENERAL classification of the American railway acci- 
dents in September shows the following :— 
llisi Derail ts. Other. Total. P. 
‘- i 





e. 
Defects of road .. — .. .. NM. oad a 
Defecta ofequipment 7 .. .. 16... .. 2 .. % .. W 
Negligence in operat- 

Ses ££ ae eee ee 
Unforeseen obstruc- 
ce od ch OM a oe BD “= ll 7 
Miscellaneous... .. 6 .. .. — 1 T 45.56 
Unexplained .. .. @ .. .. 15 _ 64 .. 43 
Total... .. 8% .. .. 68 4 ...1500 .. 100 
SpeakiNG of railways, the /rish Manufacturers’ Journal 
says :—‘‘It is but natural to hope that the many new lines and 


new extensions of lines which have lately crept out to hitherto 
isolated quarters of the country, will exercise no small influence in 
the development of home industries, If they merely serve to 
accommodate the travelling agents of foreign houses and accelerate 
the dispatch of parcel- packages among the customers of the 
unfortunate local shopkeepers they cannot be considered an un- 
diluted blessing. There ought not to be a single town at which 
the screech of the locomotive is heard that should not have its 
Home Manufactures’ Association, which would tind good work to 
do in reviving olden industries or establishing new ones. There is 
no quarter from which we could not send forth some fruit of our 
labour, A railway line should be something more to our Irish 
villages than a huge feeding spoon to metaphorically spill down 
our throats all the rubbish the rest of the world may refuse. 
Really it is high time to give up that ancient, harmless, but 
thoroughly uninteresting performance of opening our mouths and 
shutting our eyes and taking whatever Brummagem sends us.” 
It is remarkable how often Carlyle’s remarks about populations 
and fools might be appropriately employed. It is useless to try te 
please those who will net be pleased. 


Durine the first nine months of the year there were 
reported on the railways of the United Kingdom 24 collisions 
between passenger trains or parts of passenger trains, by which 
25 passengers were killed and 219 passengers and 13 servants were 
injured ; 30 collisions between passenger trains or goods or mineral 
trains, &c., by which 137 passengers and 37 servants were injured ; 
11 collisions between s trains or parts of goods trains, by which 
2 servants were killed and 2 cattle dealers and 22 servants were 
injured; 1 case of a passenger train coming in contact with a pro- 
jection from a goods train travelling on a parallel line, by which 
6 passengers were injured ; 37 cases of ory yt trains or parts of 
passenger trains leaving the rails, by which 1 servant was killed 
and 19 passenzers and 4 servants were injured; 6 cases of goods 
trains or parts of goods trains, engines, &c., leaving the rails, by 
which 3 servants were killed and 1 was injured ; 2 cases of trains 
travelling in the wrong direction through points, by which 1 ser- 
vant was injured ; 18 cases of trains sr roms | into stations or sidings 
at too high a speed, by which 1 servant was killed and 48 passengers 
and 4 servants were injured ; 93 cases of trains running over cattle 
or other obstructions on the line, by which 3 servants were 
4 failures of engine machinery, by which 2 servants were 
1 failure of brake apparatus, by which 15 passengers were 







2 failures of coupli by which 1 passenger was injured ; clin 

in cuttings or em ments, by which 1 passenger and 1 ‘servant 

= — ; and 1 other dent, by which 2 passengers were 
jured, 





perature of 350 deg. C., which not only evaporates the 
water, but also drives off the volatile elements of the gas-tar. This 
result is aided by the of the sulph A portion of the 
sulphur combines with the gases derived from the tar and dis- 
appears, while the remainder is said to combine with the solid 
ingredients, producing an ilable compound, by a transforma- 
tion analogous to that of the vulcanisation of india-rubber. 


Up to a comparatively recent date, small parcels of 
euphorbia rubber have occasionally appeared on the market, but 
for some time rubber manufacturers could not succeed in satisfac- 
torily making use of it. At last, however, a method has been 
discovered which renders the gum available for mixing with various 
kinds of india-rubber to the extent ef 50 per cent. A piece of 
vulcanised rubber containing 50 per cent. of the euphorbia gum 
has been tested for some time in an exposed position on a roof, 
and it has kept better than a similarly exposed piece of ordinary 
pure—vulcanised—rubber. Mixed with gutta-percha, it prevents 
the latter becoming brittle. Washers made with 30 per cent. of 
this gum and vulcanised rubber stand well and retain their elasticity. 
The Railroad Gazette says, ‘‘ Tubing for carrying high-pressures is 
far less likely to split and crack when a proper quantity of euphorbia 
gum is employed.” 

Accorpine to Mr, Stallibrass, the history of deep-sea 
sounding might almost be said to date from the time of the first 
Atlantic cable scheme in 1858, but proper attention had not been 
given to the subject until quite recently. The work of surveying 
with a view to ascertaining the configuration of the ocean-bed 
— to laying a submarine cable was of vital importance. 

tween Cadiz and Teneriffe alone, a distance of about 700 miles, 
673 soundings were taken on one expedition, resulting in the 
discovery of two banks, two coral patches, and four other shoal 

ts. Some of the inclines near these banks were remarkable for 
their steepness. On the east side of one of these the bottom fell 
ge ncn for 450ft. Ona sounding taken by the Dacia during 
er survey of the Seine bank, a precipice of 1800ft. was found. A 
map of the mouth of the Congo showed a most remarkable sub- 
marine gully, the contour lines of which were drawn from 202 
soundings, many of these having been taken at intervals of less 
than one mile, In the mouth of this remarkable river a depth of 
no less than 1452ft. was found, the Thames in a similar locality 
giving only about 40ft. The gully was distinctly traced 100 miles 
out at sea, 


A NOTE on safety taps was read at the Chemical Society 
on the 3rd inst. by W. A. Shenstone. The author has previously 
pointed out—‘‘Methods of Glass Working ”—that the safety taps 
recently introduced are open to the rather serious objection that 
they offer no special resistance to the passage of air in the direction 
in which leakage is most likely to occur, and that therefore such 
taps are only trustworthy when employed in conjunction with 
suitable mercury traps. But it had hitherto escaped his notice, 
and probably that of others also, that even when so protected these 
taps are still of unsatisfactory construction, as when the properly 
lubricated plug of the tap is brought into position the space below 
the plug remains full of air. If the tap be well made, nearly all 
this air will remain there during the exhaustion of any vessel that 
may be attached to either arm of the tap; but afterwards, 
especially if the lubrication of the tap becomes imperfect, air will 
gradually find its way from below the plug into any apparatus that 
may be attached to the tap. To remove this imperfection a very 
simple alteration only is required, viz., that the plug shall be drilled 
so that when the tap is open there is free communication between 
the space below the plug and the contents of any apparatus of 
which the tap may form a part, 


At a meeting of the Physical Society on the 12th inst., 
a paper was read ‘‘On a Geometrical Method of Determining the 
Conditions of Maximum Efficiency in the Transmission of Power 
by Alternating Currents,” by Mr. T. H. Blakesley, M.A. In this 
paper the author confines himself to the consideration of a simple 
circuit containing generating, conveying, and recipient in 
which the electro-motive force follows the law of sines. e maxi- 
mum electro-motive force of both machines is sup’ known, 
together with the resistance and co-efficient of self-induction of the 
complete circuit. The variable on which the efficiency of trans- 
mission depends is the difference of phase of generator and receiver. 
A geometrical construction is given by which the phase which 
gives maximum efficiency can be determined. Mr. Kapp thought 
the construction woake not apply where the receiver does 
mechanical work, owing to the electro-motive force not being a 
true sine function of the time. He also mentioned an experiment 
performed on a motor driven successively Cia uae and direct 
currents, in which the a t power (a/e? 4/c*) supplied by 
alternating currents was about five eas that required oe direct 
currents were used, the motor giving out the same power in the 
two cases, From this he inferred that the ratio of power to 
weight is much greater for a direct than for an alternating current 
motor. This he considered a serious drawback to the use of alter- 
nate currents for transmitting power. 











MISCELLANEA. 


Tue Brussels Opera-house, the Theatre Royal de la 
Monnaie, is now electrically lighted throughout, the current being 

nerated at the Municipal Gasworks, Lacken, 4 kilos. = 24 miles 
istant. 


Tue new Russian Imperial yacht to be built at the 
Baltic Works is to be called the Standard, and is intended only for 
ocean navigation. Its length will be 314ft. 10in., its beam 46ft., 
and its speed 17 knots. 


Ir is stated that an influential company intends to erect 
works at Oldbury for the manufacture of aluminium by the Castner 
process. It is estimated that when fully established the works will 
tind employment for over 200 persons, 


Aw indignation meeting of Belgian ironmasters was 
held at Liége, on 20th November, to protest against the Government 
ordering cannons in Germany, when it has been proved conclusively 
that the Cockerill Company can turn them out just as good. 


Art the Adelaide Jubilee Exhibition Messrs. Barnett 
and Foster, London, have been awarded five first orders of merit, 
for soda-water machinery, generating carbonic acid ee ice-making 
machinery, mineral water bottles, and the ‘‘ London-made” 
syphons, 


Tue exhibition of models in connection with the 
adjourned discussion of Sir F. Abel's paper on “ Accidents in 
Mines,” at the Institution of Civil Engineers, proved so successful 
on Tuesday evening that it is probable such partial exhibitions 
will be held as frequently as occasion arises. 


At the annual meeting of the Manchester and District 
Association of Trade Union Officials held on Thursday last, Mr. H. R. 
Slatter, J.P., who is one of what may be termed the working men 
representative magistrates appointed in Manchester some time 
back, was re-elected president for the ensuing year. 


Tue Compagnie Générale de Conduites d’Eau, Liége, 
which casts pipes vertically at the rate of about 25,000 tons yearly, 
is now executing works for the Bucharest Waterworks and works 
at Ponta-Delgada in the Azores, and at Loanda, in Africa, and is, 
in consequence, increasing its capital by a million francs, or £40,000. 


Tue work of clearing out the exhibits from the recent 
Manchester Exhibition has proceeded with astonishing rapidity, and 
within a fortnight of the closing the building has been aimost 
entirely cleared, the heavy exhibits in the machinery section 
having been moved away with almost as much activity as the 
lighter goods in other sections of the Exhibition. 


WE understand that the important “compound wind- 
ing” action on the Brush patent brought by the Anglo-American 
Brush Electric Light Corporation against Messrs. Crompton and 
Co. has been settled. Messrs, Crompton have accepted the usual 
license, and agreed to judgment in favour of the Corporation. The 
cross action brought by Messrs. Crompton on the Crompton-Kapp 
patent has been withdrawn, the Brush Corporation taking an 
assignment of that patent. 


Atameeting of the North Staffordshire Chamber of Com- 
merce the Parliamentary Committee last week presented a report on 
the provisions of the Merchandise Marks Act, in the course of which 
they drew attention to the fact that there appeared to be some 
doubt whether it was the intention of the Act to prevent mer- 
chants and importers from continuing the practice of marking goods 
with the name of their firm, such goods bearing no other mark to 
indicate the place of origin. Until a legal decision of high authority 
had been given on this point it was difficult to form a definite 
opinion. 


Our Manchester correspondent hears that Messrs. 
Richard Hornsby and Sons, of Grantham, have obtained the 
contract for the whole of the engine and boiler power 
for the electric lighting, heating, and ventilating of the 
enormous building which is being erected in Manchester for the 
purposes of Buffalo Bill’s Wild West Show. Besides a large 
number of smaller lamps, there will be twenty-five large arc 
lamps ; and there will be about 8000ft. of steam piping for heat- 
ing. The Brush Company is supplying the electrical plant, and 
it has just secured the contract for 500 arc lamps for the 
Glasgow Exhibition. 


WE have received from the Committee of Council for 
Agriculture a programme of the Exbibition of the Fruit-drying In- 
dustry to be held at Portici, Italy, in September, 1888. It is 
desired that this programme should be known to such persons and 
associations in this country as are likely to be interested in this 
Exhibition—which is open to all—and with a view of giving a 
stimulus to the industry of fruit drying in Great Britain, which is 
much behind that of other countries, and in consequence enormous 
waste of fruit is entailed. It is mentioned by Mr. C. L, Peel, of 
the Privy Council-office, by whom the programme is sent out, that 
the value of the money prizes mentioned in Article 6 of the pro- 
gramme, viz., 500 lire and 200 lire, would in Engkish money be 
equivalent to about £19 16s. and £7 18s. 


AT a meeting of the Institute of Iron and Steel Works 
Managers, held at Dudley on Saturday, Mr. H. W. Harbord, 
metallurgical chemist, of the Staffordshire Steel and Ingot Iron 
Works, Bilston, read a paper on ‘‘ The Basic Open Hearth Process.” 
After describing the operation of the basic Siemens furnaces, one 
of which has just been put down at the works, Mr. Harbord said 
that to work the process successfully it was very important to have 
a suitable pig. Such a pig should contain 2°5 per cent. of phos- 
phorus, 1-25 to 1:5 of manganese, 0:1 or less of sulphur, and not 
above 1 per cent. of silicon. With reasonable care there should, 
he thought, be no difficulty in making such a pig in Staffordshire. 
The question of the most economic relation of pig and scrap was 
important, but he thought it depended almost ——- on the 
relative values at the particular place. Generally speaking, the 
limits of scrap would vary from 20 to 40 per cent. of the charge, 
according to local conditions. There was another branch of basic 
working which he thought might ultimately be of great import- 
ance, and that was the production of an exceptionally pure mate- 
rial by the use of hematite pig. In some experiments which he 
had made he produced what was practically carbide of iron, an 
rh a ae for steel castings, as the carbon was not reduced 
below . 


A NEW waterway scheme is now under consideration 
which, if carried into effect, would in a measure relieve the trade 
of Birmingham from sole dependence on the railway companies. 
The project is to connect Birmingham with the river Trent by 
means of a short canal, 80ft. wide, and to dredge and widen that 
river to the point at which the Lower Trent Navigation com- 
mences, and then to conduct by means of trains of barges drawn 
by steam tugs. For twenty miles or so there is a stretch of the 

nt over which the Marquis of Anglesey has the navigation right, 
with toll-free access to the German Ocean. His lordship will 
make over these rights to a new ——- which is now being 
formed to carry out the project. If the scheme succeeds—and no 
opposition other than that of the railway companies has yet been 
threatened—Birmingham will have a waterway from 7{t. to 9ft. 
deep and at least 80ft. wide to the North Sea, with huge 
trains capable of carrying 400 tons + steam tug. With 
this waterway the company hope to able, at an average 
charge of 8s. per ton, to convey goods to or from the estuary, a 
distance of 170 miles, in twenty-four hours. By this means there 
will be a saving of carriage rates upon merchandise and raw 
material of ,000 pos Part of the capital required has 
been privately subscribed, and is being laid out = the Marquis 
of Anglesey’s portion, which is already in the hands of contractors, 
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THE ERECTION OF THE FORTH BRIDGE, 
SIR JOHN FOWLER AND MR. B. BAKER, MM. INST. C.E., ENGINEERS, 
(For description see page 438.) 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 





PARIS,—Madame Boyveau, Rue de la 
BERLIN.—Asuer and Co., 5, Unter den 
VIENNA.—Mesars. GeRoLD and Co, ¥ 
LEIPSIO.—A. Twietmever, Bookseller. 
NEW YORK.—Tae Witimer and Roozrs News Oompany, 
in-street. 
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A. H.—Either in the Electrician's Directory, published by the “‘ Electrician,” 
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MATCH-BOX AND MATCH-MAKING MACHINERY. 
(To the Editor of The Bngineer. 

Sin,—Would some of the readers of Tue ENGINEER favour me Pwd the 
names of a few firms who make hinery for the teh- 
boxes and matches ?—and oblige, 

November 22nd. 


AMERICAN TRANSIT THEODOLITES. 
(To the Editor of The 
Sir,—Will any of your readers kindl 
seen or used one of Heller and Brigh‘ + Ad 
10}in., Tin. horizontal limb—and what is opinion of the merits of this 
instrument, as compared with the best London-made 6in. — - 


DRYING GELATINOUS AND PASTY SUBSTANCES. 
(To the Editor of The Engineer. mp 
Str,—Can you or any of your correspondents inform me of the most 
economical and rapid mode of drying gelatinous and pasty substances, 
such as fish and the residue from oil ? My object is to find some- 
thing more economical and effective my present appliances, 
November 2Ist. A. D. 


THE GLASGOW INTERNATIONAL EXHIBITION, 1888. 
(To the Editor of The Engineer.) 

ag ou kindly = us to point out an error in your article 
on above in last week's issue, = ‘ou state that the contractors for 
the girder work are Messrs. Arrol and Co., Glasgow? The fact is, we are 
the contractors for the whole of the structural ironwork in these build- 
ings. We shall be pleased if you will be so good as make this correction 
in vad next number, 








Antony 





ineer. 
inform me | whether he has ever 











i ae we were contractors for all the steel structural work of 
the Edin urgh Exhibition, 1886, also. ARROL Bros, 
Germiston Works, Glasgow, November 28rd. 
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THE W. A. SCHOLTEN DISASTER. 


Tue terrible disaster which on Saturday last befell the 
Netherland’s American Steamship Company’s iron screw 
steamer W. A. Scholten, has directed public attention in 
the most painful manner to the important subject of 
ocean passenger carriage, and the question will once more 
be asked upon all sides whether such wholesale losses of 
life are among the inevitable risks associated with mari- 
time transport. It appears that the W. A. Scholten—a 
spar-decked steamer of 2529 tons and 1720 tons net 
register—left Rotterdam, to which port she belongs, on 
Friday morning last for New York, having on board a 
general cargo, with passengers and. crew amounting to 
210 souls, all "told. She shortly afterwards encountered 
foagy \ weather, so that on Saturday the captain—Mr. G. 

‘aat—very pecoety deemed it advisable to anchor 
until the weather cleared. The fog having lifted, at 
about ten o’clock on Saturday night the vessel left her 
anchorage—which was about ten miles south-east of the 
South Sands Head lightship—and proceeded on her way. 
It seems that another steamer—the Rosa Mary—720 tons 
register, of Hartlepool—had also been detained at anchor 
by the same fog about five or six miles from Dover, and 
while in this position had shown only the masthead light 
which is exhibited under such circumstances. According 
to one statement the Rosa had never weighed her 
anchor ; whereas by another it is alleged that she had 
actually ot under weigh, but without setting her side 
lights. ichever story may prove to be correct, one 
lamentable fact cannot. be disputed, namely, that the two 
steamers came into collision, with the result that the W. A. 
Scholten foundered, and about 130 of the passengers and 
crew, including the captain, were drowned. The Rosa Mary 
arrived funy afterwards at Dover with her bow so 
badly crushed that she was kept afloat by the collision 
bulkhead. Fortunately the steamer Ebro, 716 tons, of 
Sunderland, passed the scene of the disaster about the 
time of its occurrence, and her crew were successful in 
saving about eighty-seven of the people who were left 
struggling in the water. Had such help not been forth- 
coming the disaster would have assumed even greater 
magnitude, but even as it is we have to go back to the 
cases of the Strathclyde in 1876 and of the Northfleet in 
1873—both of which occurred near Dover—before we find 
any losses by collision of so direful a character during 
recent times in British waters. The loss of the Oregon 
might have been even still more disastrous had it occurred 
further from land and in a stormy sea, with no help at 
hand. Thanks to her excellent construction, that vessel 
remained afloat long after she was run into, and thanks 
to the favourable circumstances already alluded to, her 
passengers were saved. With the solitary exception of 
the proximity of the Ebro, loaded as she was with a deck 
cargo cf deals, which was generously thrown overboard 
to the assistance of the drowning people—all the con- 
ditions associated with this deplorable collision were such 
as to contribute to wholesale loss of life. The night was 
dark, the weather far from clear, the water cold, passen- 
gers mostly retired for the night, and the ship so designed, 
as appears by the result, that collision must be followed 
by speedy sinking. 

We have no ra or intention to anticipate the result 
of any inquiry which may be made into this lamentable 
occurrence. Our object is merely to comment upen the 
facts which have so far come to light. The most promi- 
nent of these is, that with a hole on her port bow pro- 
duced by the stem of the Rosa Mary, the W. A. Scholten 
sank in a few minutes, and that in so doing her bow 

lunged foremost to the bottom and her stern rose high 
in the air. Now, the ill-fated vessel was 351ft. in len th 
and probably had six water-tight transverse bulkheads. 
Of these one would be situated near each of her extremi- 
ties, two would form the forward and after boundaries of 
the machinery compartment, and the other two would 
divide the forward and after holds each into two water- 
tight compartments. Whether or not she was actually 
built with all these six bulkheads remains to be ascer- 
tained, but these are the number now usually fitted in 
cargo "vessels of her dimensions. Atlantic passenger 
steamers are, however, mostly of much larger size, the 
City of Rome, for instance, being 560ft. in length and 
8144 gross tonnage, while the ill- fated Oregon was 501ft. 
long and 7375 gross tonnage. Such lengths as these 
admit, of course, of much more considerable subdivision 
by transverse bulkheads, without unduly cramping the 
lengths of the several compartments, ven § spoiling them 
for stowage. It will be quite clear that the smaller the 
vessel the greater the interference with stowage by bulk- 
head subdivision; because with the same number of trans- 
verse bulkheads as in a larger vessel, the length of each 
compartment is so reduced as to shut out certain descrip- 
tions of cargo, and in every way interfere with loading 
and discharging. Hence, while it is quite practicable ro 
so subdivide a large steamer that she shall float with 
any compartment flooded, the same subdivision in a 
smaller steamer would render her useless as a cargo 





carrier. As already remarked, we do not know the 
actual extent of balkhead subdivision in the W. A. 
Scholten; but, having regard to her length, it 
is very ‘doubtful if either her fore or after holds 
were in more than two compartments, neglecting, 

of course, the fore and after peaks. If such was actually 
the case, one cannot wonder at her foundering when a 
hole was cut into her side by collision. There are pro- 
bably very few mercantile steamers afloat which would 
not behave in the same way. That the space was large 
into which water was admitted seems evident by the 

rapidity with which she settled down and by the move- 
ment she made in sinking. So far as can be learnt from 
the evidence yet available, there was nothing in the 
behaviour of the W. A. Scholten after receiving the 
colliding blow other than might have been expected, or 
such as to reflect discredit upon either builders or owners. 

But while saying so porte we are far from admitting 
that the Atlantic passenger trade should necessarily be 
attended by such risks as are represented by either this 
or the Oregon disaster. This is a question which should 
be considered wholly apart from commercial enterprise or 
shipowners’ responsibility. It is one for the Legislature 
of every civilised country whose subjects are engaged in 
ocean passenger transport. Such disasters are avoidable, 
and must be avoided if civilisation is anything more than 
a name, and — science any ytd but asham. For the 
safe carriage of passengers on the roperly designed 
passenger steamers should be sede As well might 
railway passengers be conveyed by mineral trains as ocean 
— be transported in steamers designed principally 
or cargo-carrying purposes. 

The business of the sea in the carriage of merchandise is 
necessarily attended with danger, however well-built and 
found a shipmay be; and every seaman knows thisto be the 
case when hestarts uponavoyage. Hefaces risksthe nature 
and extent of which he understands. With the carriage 
of passengers on the sea there must, too, be some danger ; - 
just as there is on the railway and in a cab or omnibus. 
But, when hundreds of human beings are caged on board 
one vessel, we maintain that the conditions should be 
rendered as free from risk as our scientific and mechanical 
knowledgerenders possible. Risks which may justifiably be 
faced by a few seamen in the carrying of a cargo need not, 
and should not, be presented to hundreds “of people, 
including women ae" children, cooped up between the 
decks of a passenger vessel. To render a ship unsinkable 
through collision is simply a question of dividing her into 
a sufficient number of compartments, and practically to 
do so in a vessel which carries a cargo she must be of 
large size. The conveyance of passengers across the ocean 
should be limited to vessels properly designed for the 
purpose. They should be about 500ft. in length, and 
if fitted with twin screws and divided by lengtaainel 
middle line bulkheads their buoyancy and general safety 
would be still further assured. ‘Under any circumstances 
the transverse subdivision should be sufficiently extensive 
not to leave any compartment of greater length than the 
vessel’s midship breadth. Not only risks by collision, but 
those due to fire and striking the ground have also to be 
provided against. In our principal ocean steamers 
engaged in passenger carrying the arrangements against 
fire are as complete as at present seems possible, and the 
cellular system of construction furnishes in itself a good 

uarantee — loss by striking sunken rocks or reefs. 

t is the sion danger which chiefly demands attention, 
and that attention should, we think, be enforced by legis- 
lative enactment. 

Something might be said about the condition of the 
boats and their gear on board the W. A. Scholten, but.we 
defer the consideration of that question until further evi- 
dence is forthcoming regarding it. Inquiry of some sort 
must, of course, be made, if only in the coroner’s court. 
It is to be hoped that every detail regarding the bulk- 
head arrangements in the ill-fated vessel will be deter- 
mined, and more especially as to whether all the trans- 
verse bulkheads extended, unpierced, to the spar deck. 
The number and positions of the side openings for light, 
ventilation. coaling, &c., will also be matters of interest. 
Amid all that is painful and unsatisfactory in connection 
with this sad event, it is cheering to find that the collision 
bulkhead of the Rosa Mary was sufficiently strong and 
tight to keep her afloat after her bow was stove in. 
Collision bulkheads are not always so trustworthy as in 
this instance, and very rarely are they strong enough to 
stand the battering of a sea voyage after the stem is 
knocked away. Fortunately the Rosa Mary was near a 
port of shelter, but had the collision occurred in mid- 
Atlantic the test of her bulkheads efficiency would have 
been more crucial. 


SANITARY SURVEYORS AND INSPECTORS OF NUISANCES. 


Some time ago, at a meeting of the is and Mechanical 
Engineers’ Society, Mr. G. A. xson somewhat 
fluttered the directors of sanitation e publicly proclaim- 
ing that the opinion of a sanitary surveyor could be pur- 
chased for the price of a pot of beer. The statement was 
perhaps rather uncomplimentary to the profession, though 
it did honour to their love of a noble English beverage; 
but it aroused the ire of most sanitary surveyors who 
could read, and, having done that, it did nothing more. 
The ire that had been roused had to subside, and nothing 


further was heard of the probity of sanitary surveyors, 
the existence of which no one had previou ge sterner 
This is the curious part of the matter. e law of 


England makes it incumbent on all local authorities to 
appoint inspectors of nuisances and sanitary inspectors, 
whose business it is to watch over the health of the com- 
munity. The dictum of a sanitary surveyor is taken as 
final in the very complicated technical question whether 
a house be in a sanitary condition or not, and yet no care 
is taken to ensure the appointment of omen men for 
the post. From the annual reports of the Govern- 
ment Board we gather that Officials of this kind gene- 
rally previously held very subordinate positions in the 
social scale, totally at variance with their present office. 
Butchers, bakers, old soldiers, and numerous other un- 
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educated and illiterate people are continually appointed 
to fill these important posts, without being required to 
pass any preliminary examination; nor is their salary 
such as would place them above suspicion, The average 
pay of a sanitary surveyor or a nuisance inspector seems 
to be about forty or fifty pounds a-year. With this 
princely income they are expected to maintain themselves 
in august respectability, and to frown in scorn at any 
judicious hints at “palm oil,” or pots of beer. The Local 
Government Board has, indeed, the right to veto the 
appointment of undesirable persons for these posts, and 
an iss extreme cases—even appoint such officials itself 
and compel the local authority to pay them an adequate 
salary, but we do not believe that any single instance of 
the Board’s exercising this power is on record, The usual 
method of procedure is typically represented by the 
following incident, which has recently come to our know- 
ledge. Jn this case the whole process of the appointment 
of local sanitary officials is beautifully onaaed. 

At the end of last September the Urban Sanitary 
authority of a southern city advertised for an inspector 
of nuisances. His salary was stated to be £40 per 
annum, payable quarterly, and this was to include all 
expenses except forms, stationery, and postages. It 
was further stated that the person appointed must be 
thoroughly acquainted with the district, and, in addi- 
tion, be prepared practically to devote the whole of 
his time to the office. He was also required, in addition 
to obeying all proper directions of the urban authority, 
to discharge the duties prescribed by the “ Public Health 
Act, 1875,” and the regulations “ now or from time to time 
hereafter to be issued by the Local Government Board.” 
In response to this advertisement, fourteen candidates 
offered themselves for the post, and from among these a 
certain individual, descri as a_ hotel porter, was 
selected. The Local Government Board meekly and 
mildly protested against this appointment in a letter in 
which they stated that “it does not appear to them that 
Mr. , whose previous occupation is stated in the 
form to have been that of hotel porter, and who is fifty- 
six years of age—is likely to have the requisite knowledge 
and energy for the satisfactory performance of the im- 
portant duties devolving on an inspector of nuisances,” 
and they requested the Urban Sanitary Authority of 
this city to reconsider their decision. The mildness of 
the language, the lame suggestion, will strike every one 
as a powerful illustration of the utter impotence of the 
Local Government Board, The result was what was 
to be expected, the porter was nearly unanimously 
elected, and the request of the Local Government 
Board was thus set completely at defiance. Now, it 
is not for us to say that this individual may not 
be an exceptionally gifted person, who, while con- 
scientiously discharging his duties as hotel porter, was 
studying the laws and practice of sanitary science; but we 
are sufficiently prejudiced to think that a porter who has 
been accustomed up to the mature age of fifty-six to 
receive tips from visitors and travellers as he opens 
the hotel Joor, is scarcely the man from whom any 
exalted standard of civic virtue could be reasonably 
expected. Nor are the opportunities of the ordinary 
hotel porter such as st i prepare them fittingly to 
—- the duties of a sanitary official. But let us see 

ow the average inspector of nuisances discharges his 
duties. We have seen how he is elected; our next care 
will be to behold him in the full glory of office. 

At the last Maidstone Assizes an action was brought 
by a gentleman to recover compensation for loss and 
damage sustained by him through the act of the de- 
fendant, in letting him a house at Beckenham which 
was in an unsanitary condition. The case was a most 
interesting one, as all the various sanitary surveyors 
and medical officers of health who had either re- 
ported on this house or were called in to give evidence 
on one side or the other, flatly contradicted each other, 
and did not seem to know much about the question in 
dispute; but the incident of the case to which we 
wish to direct special attention is the evidence of 
the inspector of nuisances at Sittingbourne, who was 
called in as a witness by both parties to the action, 
and actually gave evidence against himself. The judge 
took occasion to say that his conduct as a public official 
was disgraceful. What the mental condition of the 
inspector must be, and whether people have not been shut 
up in lunatic asylums on Jess evidence of insanity than 
this, we hesitate to say. But sanitary officials similarly 
situated will rejoice to learn that we have not yet heard 
that the Local Government Board or any other authority 
has insisted on his dismissal. The gentleman will pro- 
bably remain on at his post until death shall remove 
the nuisance—inspector. 

The two instances we have quoted are sufficiently 
eloquent of themselves, and require no comment. We 
might go on quoting instances of a similar nature ad 
infinitum, but the above will suffice. What we want to 
point out is that this state of things cannot be allowed 
to continue. It is manifestly absurd that the inspection 
and sanitary condition of our houses should be left in the 
hands of ignoramuses and imbeciles. These poor creatures 
defend themselves, and say they are but the slaves of a 
vicious system, and that if they did their duty honestly 
they would often have to report against the very people 
who appoint and dismiss them. But it is not these 
victims that we are attacking. The system is vicious, 
and must be radically A We are promised some 
sort of Local Government Bill next session; let us hope 
that this, perhaps the most important branch of local 
government, will have the attention of our legislators. 
In the meantime, the Sanitary Institute of Great 
Britain has feebly endeavoured to do some good in the 
interregnum, but we would earnestly request the framers 
of the new Bill, whatever they do, not to follow in the 
footsteps of this worthy society. We have seen from 
what classes the sanitary officials spring, we have seen 
what salaries they get, and how they perform their 
duties. Well, the Sanitary Institute of Great Britain has 





been so good as to imagine that these people are desirous 





of self-improvement, that the sanitary authorities who 
appoint them are really sincerely desirous of obtaining 
high-class men, and that rose-tinted spectacles reproduce 
accurately and in their true colours the work-a-day world 
we live in. Starting with these hopeless fallacies, the 
Sanitary Institute has chivalrously come forward to 
regenerate sanitary officials by asking them to come and 
be examined. For this privilege sanitary surveyors are 
expected to pay a fee of five guineas, and inspectors of 
nuisances one of three guineas. What is most surprisin 
in all this is that since these examinations were instituted 
in 1877 as many as nearly three hundred candidates have 
passed these examinations. Most of these, of course, are 
never likely to come down so low in the world as to have 
to apply for an appointment as sanitary surveyor or 
nuisance inspector ; Pat if they should, the probability is 
that they would be supplanted by some popular local 
candidate, in the shape of a cobbler or an hotel porter. 

The examinations themselves are of an amusingly 
severe and rather vague character, to judge by the printed 
syllabus published by the Institute. The sanitary sur- 
veyor is expected to know how to prepare schemes for 
sewerage works, water works and roads, and how to con- 
struct and make them. In other words, he must be 
a municipal engineer. Some kind of examination is 
obviously necessary; but would it not- be much more 
advisable to institute competitive examinations for each 
appointment, or, at any rate, have the examination 
graduated according to the size and importance of the 
work? One thing is certain, sanitary authorities— 
whether rural, urban, or municipal—should be compelled, 
if they appoint sanitary officials at all, to appoint efficient 
men, and to pay them salaries on which at least they can 
support existence. The present state of things is chaotic 
and disgraceful in the extreme; and the Local Govern- 
ment Board, instead of exercising a proper control, only 
adds to the chaos by its impotence and weakness, and by 
countenancing with its official sanction appointments that 
would be mirth-provoking were they not fraught with 
such serious consequences. 


PIECE-WORK AND TECHNICAL EDUCATION, 


In a leader—Tue ENGINEER, November 11th—we wrote 
as follows :—“ Perhaps we owe an apology to our readers 
for once more addressing them on the subject of technical 
education. Our excuse is that we cannot help dealing 
with the subject. It is thrust upon us.” If we return 
to the subject again this week, our excuse is that we pro- 

directing attention toa phase of the question that 
ias hitherto escaped notice, viz., the effect of the general 
adoption of piece-work in our engineering shops, on the 
training of the apprentices. Down to the year 1875, 
piece-work, or the system of paying the workmen accord- 
ing to the quantity of work done, had been adopted in 
very few establishments, but the ee has since that 
date become almost universal. Under the day-work 
method, or the “ come night, come ninepence” system, the 
apprentices were spread among the journeymen, and as a 
rule every facility was given to them to pick up all the 
details of their trade. The journeymen being assured 
of their day’s wages, however small the amount of work 
they might perform, had therefore no inducement to 
neglect teaching the boys; and hanging listlessly over 
“the job,” directing the apprentice, was as good a way as 
any of doing the least they could. Under the piece-work 
system all this is changed, and there is, we think, far less 
likelihood of the apprentices being turned out good work- 
men under the new system. 

To bring this point out it is necessary briefly to state 
here the history of the change from the old to the new 
system. The course followed in all the works having been 


‘pretty much the same, we cannot do better than relate the 


us operandi carried out at one of the largest engineer- 
ingand shipbuilding establishments on theClyde. We have 
before us a vast mass of data, collected by a very eminent 
firm, in order to find out the cost of the labour expended 
in making each of the many thousands of different articles 
ina shipyard. The hours taken by different workmen, 
and squads of workmen, were carefully noted, and there 
is an incredible difference in the cost of the manufacture 
of duplicate articles by different men. We need only 
icularise one case, which will serve to indicate 
1undreds of others equally as. Here are the facts. 
Two large engine companion-skylights had to be made 
for sister ships. A squad of four men and two apprentices 
were engaged during July and part of August, making 
the first; and their aggregate wages at the then 
current rate per hour amounted to £29 4s. Two months 
later the second skylight was commenced by another 
squad of men, and the cost of their labour amounted to 
£44. To arrive at a list of the sums to be paid on piece- 
work for the various articles, the cost of making every- 
thing by day-work was carefully ascertained; and 
25 per cent. under the lowest prime cost by the old system 
was fixed asthe price under the new, ze., the squad 
who consumed £44 on time-work on the making 
of the skylight got £22 for the same job on piece-work, 
and we are able to state that while they were only paid 
9d. per hour on day-work, they earned 1s. 4d. per hour by 
the piece. In other words, the same number of men 
made the skylight in less than one-third of the time on 
iece-work that they needed on the day-work system. 
hile the day-work was in force, the apprentices had every 
attention, and were allowed todo part of the job requirin 
skill; but it was noticeable under the piece-work meth 
that the boys were put to do all the —ree and machine 
work, or the “ humphing,” as the unskilled work is called. 
Now this has a most important bearing on the training 
of the apprentices. In France the apprentice is called a 
“ knowledge catcher,” and the term is accurately descrip- 
tive, for if the boy is to be taught at all he must “ catch” 
knowledge. Under the piece-work system, we have 
noticed, from close personal observation, that there is 


much less chance of the apprentices receiving direct in- 
struction from the men, and the run of the shops for five 
ears can only turn them at best into handy labourers. 


is question seems to have presented itself to the late 





Mr. Wm. Denny, who was a happy mixture of the 
eminent expert and far-seeing commercial man; but no 
step was initiated by him to meet the defect, beyond 
encouraging mechanics’ institutes—but these places have 
been found a failure. In the large manufacturing towns 
of the North where they were most encouraged, instead 
of being schools of practical science, they have become 
resorts for pleasure-loving audiences, who are amused 
with panoramas of the Holy Land, the Christy Minstrels, 
mesmeric or electro-biological quacks; and a miscellany of 
bad smells and cheap fireworks called chemistry. 

We have never concealed our belief in the opinion that 
the chief school of technical education for artisans in 
general must be the workshop; but under the piece-work 
system there are not the same opportunities for the 
apprentices learning to cut a plank with a saw, boring 
a hole with a gimlet, or “ fitting keys in their seats that 
will not fall out or marie to be wedged in with bits of tin.” 
This knowledge, we think, may be acquired if a part of the 
work shop be set aside, and a few of the best men are put at 
the head of the boys and devote themselves to leading 
them on and bringing out their capabilities. As progress 
was made the easier portions of the work might be given 
out to them on piece-work, and by this means not only 
would they learn their trade, but being paid by results, 
they would be stimulated into activity, and form the éat 
major, or staff of industry. Under such a system as we 
here indicate the cost of manufacture would not be higher 
than the prices paid to the squads of journeymen piece- 
workers, and as the young men became efficient, as a 
matter of course they would get absorbed among the 
journeymen, and in this manner the supply of well- 
oaieall workmen would be maintained, an end which is 
hardly possible if the apprentices are left to do only the 
“humphing,” which we are aware is the almost universal 
practice in the fitting shop at present. 





BRITISH MANUFACTURERS AND CONSULAR REPORTS, 


In July last year the Foreign-office took into consideration 
the continuous complaints that the information regarding com- 
mercial matters transmitted from abroad by the British con- 
sular and diplomatic officers was not of the right kind, came too 
late, and was not published in an accessible and attractive form, 
together with the suggestions made for the better promotion of 
British trade abroad by means of the above officials. These 
suggestions are so various, adding to the duties of the Consuls 
those of commercial traveller, debt collector, solicitor, store- 
keeper, &c., that the Foreign-office declared it should look in 
vain for men capable of discharging all the duties which its cor- 
respondents wished to throw upon the Consuls, and if the men 
required were discovered, there would remain the difficulty of 
finding time for such multifarious work. Fresh instructions 
were issued to the Consuls, conveying to them the substance of 
the suggestions with regard to their duties, and impressing upon 
them the value attached to their rendering all such services as 
they can to British commerce. Arrangements were also made 
that their reports should be published as received, instead of in 
parts at long intervals. The rapid publication of these reports 
—though, owing to their small type and the careless way in which 
many of them are printed, they are not nearly so attractive 
in form as their predecessors—has been of the greatest benefit to 
those contemplating or engaged in business abroad. Though 
abounding in valuable courteous hints and suggestions, they are 
often not pleasant reading for the British manufacturer and 
trader, particularly when drawing attention to his apathy, 
indifference, neglect, want of tact and the means by which his 
foreign competitors take away from him a portion or all of his 
trade. For this reason the consular reports are received with 
mixed feelings, one section of the commercial classes welcoming 
and eagerly perusing them in the hope of finding any beneficial 
information, whilst the other, which was most loud in calling for 
their publication, denounces the Consuls for their ignorance and 
incapacity, and decline to be lectured as to their business by 
men knowing nothing about it. A noticeable instance of this 
is the case of the Vice-Consul at Santiago, Chili. Early in this 
year that official, who is unpaid, and carries on a business in the 
above town, sent a report to the effect that since the Chilian 
International Exhibition of 1875 British imports of manufac- 
tures into Chili had declined, and gave instances, This 
report was received with the usual chorus of abuse so general 
when unpleasant facts are set forth. By the ingenious process 
of comparing the British imports into Chili of the following year, 
which were exceptionally low, adding to them articles from 
Australia and India, taking the relative proportions of British. 
imports to the whole in 1876, concealing their actua! decline, 
accusing the Vice-Consul of ignorance of facts, assuming what 
he did not say, and throwing up a cloud of dust, it was made to 
appear that British imports into Chili in 1885 exceeded those 
of 1876 by nearly 3 per cent. Instead of this increase, the 
Statesman’s Year Book gave the return that British imports of 
home produce into Chili in 1885 were 27? per cent. under those 
of 1876, a much greater falling off than the Vice-Consul’s report, 
which dealt in general terms, suggests. The Foreign-office sent 
the complaints of inaccuracy to the British Minister at Santiago, 
requesting him to call upon the Vice-Consul for an explanation. 
This has been furnished in an elaborate report, replying to the 
charges and giving details of the trade of the various competing 
nations in thirty-six articles between 1875 and 1885, The 
results being that British manufactured imports have de- 
creased during that time by over 8 per cent., while those of 
France, Germany, and the United States increased by nearly 
four times the British loss, The British Minister, in forwarding 
the report, says the Vice-Consul has cleared himself of the 
charges of ignorance and inaccuracy brought against him, an 
opinion in which all impartially studying the question, and 
reading the criticisms and reports, must concur. Shortly after- 
wards the Consul at Valparaiso sent a report to the effect that 
England has her fair share—37 = cent,—of the Chilian import 
trade ; and while there are other manufacturing nations it is 
impossible for her to have it ali. In many respects this report 
corroborates that of the Vice-Consul of Santiago. The do-nothing 
policy enunciated in the Valparaiso report has found favour in 
the eyes of a commercial journal, which, for some mysterious 
reasons, in comparing the two reports, gives that from Valparaiso 
the preference as a marked improvement over that which shows 
the decline of British trade, gives reasons for it, and suggests 
means to obviate it. 


COAL MINERS AND RESTRICTION, 


On of the most singular features in connection with the pro- 
posals of the miners of the kingdom for restriction is the place 
where the conference is held, and the condition of the trade 























Nov. 25, 1887. 


THE ENGINEER. 


437 








there. It is stated that the proposals to restrict the output 
have been almost solidly voted for by the miners of Northumber- 
land, and that at a time when their trade is feeling the extent 
of the depression very uy Northumberland is one of the 
coal-yielding counties, which has what may be called a summer 
trade. It produces good steam coal, and for that it has an 
especial demand from the Baltic and from the northern counties 
generally. But its position, the character of its coal, and other 
circumstances make its trade when winter sets in very small in 
comparison to that of some other districts—to that of the neigh- 
bouring county of Durham, for instance, which has a gas coal 
trade and a trade in household coal that give it great activity 
throughout the winter, But Northumberland feels the pinch 
when winter sets it and the Baltic closes, stopping one of its 
chief outlets. It is difficult to show by figures the extent of 
this, because the Tyne, which ships so much steam coal in 
summer, ships from the other side large quantities of gas and 
house coal in winter. But as far as can be judged from the 
figures available, the output of Northumberland is at least 
8000 tons per day less in winter than in summer, The effect of 
this is that the pits which have worked so fully in summer work 
only part time when winter sets in, and the loss of work means 
much to the mineowners and to the miners. This state of 
affairs is now known, nearly all the collieries in Northumberland 
which produce steam coal chiefly are now working short time— 
some half-time and some even less, Under these circumstances 
the decision of the miners is something very much to be wondered 
at. The dulness of the demand causes the pits to be idle several 
days in the week, and yet the miners decide that there shall be 
an additional day lost—that days shall be shorter and 
that there shall be more idle days. It is very difficult to 
find the reason for this. It may be that the miners believe that 
there will be brought about a larger demand of coal, or that the 
stocks will be so much reduced that they may be able in some 
measure to dictate their own terms. But they forget that so 
much of the demand for coal as is for export is chiefly sent in 
the summer, and that it does to some extent make certain dis- 
tricts independent of the miners in the winter. An example 
will illustrate this. For months at the beginning of this year 
the miners of Northumberland were on strike, and it was com- 
puted that over 1,500,000 tons of coal which would have been 
wrought were left untouched. But the market, except in a 
very limited local area, felt no effect from this, for Durham, 
Yorkshire, Wales, and Scotland were able to make up the defici- 
ency as far as it was felt, and if the miners restrict in considerable 
numbers, it yet remains the fact that there are in some of the 
districts so many men working short time that all that will 
result from the restrictive movement, after a while, will be a 
little more equalisation of the production. The coalowners of 
the North years ago tried the policy of restriction by the “ regu- 
lation of the vent,” as it was called, but the attempts failed 
time after time, and in the end the laws of supply and demand 
were left to work their cure; and this is what the miners will 
have to do; this is what is being in degree done, for the 
result of the exceptionally dull trade of the last few winters 
has been to lessen the number of the Northumbrian 
miners. It is by this, and perhaps by some increased de- 
mand in the future rather than by restriction, that the diffi- 
culty will be met. 


HINDRANCE TO IRRIGATION WORK. 


Tr is a regrettable fact that however well-considered and bene- 
ficial in character may be the works of irrigation designed by 
the authorities of our Indian possessions for the benefit of 
native agriculture, the main hindrances to their success arise out 
of the desire of those to be benefitted to throw the whole of the 
burden of such works upon the general taxpayer. They are 
inclined always to accept with readiness every proposition made 
to them the acceptance of which may induce the expenditure 
of large sums of public money on their behalf ; but when once 
that expenditure has been incurred they prove to be but too 
ready to repudiate their own part of the bargain. The Indian 
papers to hand by the last mail record a striking instance of this 
kind. No sooner had a work of much importance, and costing 
a large sum of money, been completed, than those benefitted peti- 
tioned the Government—even before the water supply had reached 
them—to permit their ignoring the conditions on which that 
work has been undertaken, The villagers, to whom the supply 
was regarded as vital, had engaged to keep the channels through 
which the water was to be distributed in repair by the contri- 
bution of a certain number of days’ labour, They have now 
desired that they should be relieved of this condition. As was 
to be expected, the petition met with refusal. Judging from 
our previous experience of such transactions between natives 
and the Government, we anticipate that the enforcement of the 
obligation entered into will be met by the refusal on the part of 
the natives to avail themselves of the supply, and so to escape 
the labour imposed on them by their agreement. The difficul- 
ties in the way of successfully utilising irrigation works in India 
are indeed endless and most disheartening. 


RAILWAY RATES AND CHARGES. 


AN announcement of great importance to ironmasters con- 
cerning the vexed question of the terminal charges imposed by 
the railway companies is made this week. Lord Henniker, 
Chairman of the Railway Rates Committee, rightly deems it of 
extreme interest that two of the great trunk lines of the king- 
dom should have just refused to contest aclaim for the recovery 
of excess charges brought against them by a Staffordshire iron- 
master in the County Court. The companies have, without any 
fighting, paid the amounts for which they were sued into Court. 
The railways are the London and North-Western and the Great 
Western, and they had demanded from a Birmingham iron 
manufacturer, a member of the Railway Rates Committee, rates 
for the conveyance of iron which he at first declined to pay on 
the ground that they were illegal, being in excess of the com- 
pany’s statutory maximum rates, As the company refused to 
move the iron unless their demands were complied with, the 
manufacturer paid the rates under protest, and sued both com- 

ies to recover the excess. In both instances the companies 
ave now paid the full amounts claimed rather than defend the 
actions, The rates which this ironmaster declined to pay have 
heen in operation for some time; and, as Lord Henniker points 
out, it is obvious that the companies have been exceeding their 
eo in respect of all the traffic of this description. The 
ndon and North-Western Company had charged 8s. 4d. per 
ton for the conveyance of undamageable iron to a Staffordshire 
town nine and a-half miles distant from Birmingham. The 
Great Western Company had charged 7s. 4d. per ton for 
carrying iron from Birmingham to Warwick, a distance of 
twenty-two miles. In the first case the over-charge was 
5s. 4d., or 64 per cent.; and in the latter case 3s., or 41 per 
cent! The admissions now made by the carriers are of 
exceeding import, and further urgently evidence the necessity 
for legislation. 





LITERATURE. 
Die Bauwerke der Berliner Stadt Eisenbahn  Fol., pp. 93, 
thirty-eight plates. Berlin: Ernst and Korn. 1886. 


Tus imposing folio is a reprint of a series of articles 
officially communicated by the Minister of Public Works 
that have appeared in the “Zeitschrift fiir Bauwesen”’ 
descriptive of the structural works on the Stadtbahn or 
urban line of railway which forms an interior connecting link 
between the principal terminal stations in the Prussian 
capital. Berlin, like London and Paris, is most densely 
populated in its eastern area, and similarly the most 
important parks and gardens lie on the western side, so 
that the line may be roughly compared to that of the 
Metropolitan district between Tower Hill and South 
Kensington or to the Metropolitan between Paddington 
and Liverpool-street. Unlike London, however, the prin- 
cipal line of through communication is from west to east-— 
from the Rhine towards Silesia, Poland, and Russia—while 
the terminal stations of the north and south lines are 
without any direct short connection. In the words of the 
text, the Stadtbahn may be regarded as “a great 
central station” extending from Charlottenburg on the 
west, to the Silesian terminus on the east. The distance 
between these points, whose relative positions may be 
seen in the map illustrating a previous article published 
in our issue of April 1st, 1887, is nearly 54 miles, or 
12,145 metres, of which 4920 metres are in curves, 2270 
metres in inclines, and 1320 metres both in curves and 
inclines. The radii of curvature vary from 280 to 500 
metres, and the inclines from 1 in 500 to 1 in 125. The 
ten stations cover about one-sixth (1950 metres) of the 
total length of the line, their individual lengths vary- 
ing with their importance, from about 130 metres in 
the simple “halting places” for local trains, to nearl 
300 metres in the terminal and central stations, whic 
serve for both local and through traffic. The gradients 
on the line conform as nearly as possible to the natural 
surface of the ground, the rails being kept at sufficient 
height to givea minimum clear headway of 143ft. at street 
crossings, in order toavoid as much as possible alterations 
in the latter. Only in a very few instances has it been 
found necessary to lower the levels of the street roadway 
below the bridges. 

The line practically is a nearly continuous viaduct, brick 
arcades alternating with iron bridges at the street and 
river crossings, while the earthworks are restricted to a 
short length at either end. The relative proportion of 
the different parts is as follows :— 

Metres, 

Arched viaduct, including the substructure of the 

stations and stone bridges... ... 0... 0... 0.1. ae 
Viaduct with iron superstructure, including road 

crossings and iron bridges... ... 0... 0.0. se ase 
Embankment between retaining walls, including the 

Silesian terminal station ... ... 2. 1. .. .. 675 
Ordinary earthwork, including the Charlottenburg 
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Total... oe» 12,145 


From the above figures it will readily be seen that the 
chief objects of engineering interest in the line are its 
bridges and the arrangements of the stations, and it is to 
these subjects that the volume is devoted, the different 
types of brick arching, and the larger bridges in stone 
and iron, being described with a wealth of illustration 
which is remarkable even in Prussian official publications. 
The foundations of the piers seem to have presented few 
difficulties, as although the ground is of an alluvial 
character throughout, good sharp sand forming a sufficient 
bearing surface was found within 10ft. of the surface. In 
the sections near the river, however, which partly follow 
old watercourses, the ground is more irregular, the compact 
sand alternating with masses of peat often of considerable 
thickness, so that in some cases firm ground was only 
reached at 56ft. In the deeper foundations, concreting 
between walls, brick wells and piling were used, the last 
having been found most advantageous for depths of 22ft. 
and above, while the other two methods were considered 
to be of about equal value for depths from 10ft. to 20ft. 
With less than 9ft. or 10ft. plain walling in brickwork was 
generally used, The standard spans of the brick viaduct are 
8, 10, 12, and 15 metres, costing from £2 12s. to £3 15s. per 
square metre of ground Pe The bridges over the die. 
fferent branches of the river Spree and the canal harbours 
are six in number, two being of stone, with three spans of 
54ft., 583ft., and 78ft. respectively, and the remainder iniron. 

The most important of the latter are the bridges over 
the Spree at the Schiffbauerdamm, an elastic arched 
truss of 160ft. span hinged at the abutments, and that 
over the Humbolt harbour, which has five V_ trussed 
— of about 100ft. span. Besides the river bridges, 

etailed particulars are given of eighteen principal street 
crossings, by bridgesof many different ty pesof construction, 
including arched, latticed, and plate girders; but in almost 
all cases the principle of flexibility is adopted by the use 
of pin bearings at abutments and spherical heading where 
girders are supported on intermediate pillars. Ordinary 
wrought iron plates and bars have been adopted through- 
out, as at the time when the works were commenced mild 
steel had not established its present reputation, neither was 
it found possible to get steel makers to supply the material. 

The stations, which present many interesting points in 
their arrangements, are mostly somewhat irregular in 
ground plan, being with few exceptions on curves. The 
most important one, as being practically the point of 
arrival and departure of the long distance traffic, is that 
at the Friedrichstrasse, which adjoins one of the busiest 
streets in the city. This covers a space of about 3} acres, 
accessible on four sides, of a rather irregular shape, the 
line being on a curve of 285 metres radius at this place. 
The building is 520ft. long and 125ft. maximum breadth, 
the general passenger station and waiting rooms being 
approached from the south front, while on the north side 
is a suite of rooms for the use of the Imperial family. 
Access to the line is obtained by staircases and tunnels 
through the viaduct, in the manner now generally adopted 
in Germany, while luggage is raised by direct acting 





hydraulic lifts capable of lifting a net load of a ton 23ft. in 
twelve seconds. The station roof is similar in character to 
that at the Alexander Platz illustrated in our formerarticle, 
but the arrangement of the principals is somewhat compli- 
cated by the annular shape of the station. The Alexander 
Platzstation isnearly 100ft. larger than thatat the Friedrich- 
strasse, and being straight has a more imposing architec- 
tural character. Up to the present time, however, the 
development of the long journey traffic from this point has 
not been satisfactory, so that part of the station arrange- 
ments as originally planned have not been completed. 

The eastern end of the line adjoins the old Silesian 
terminus, the station being covered by an arched lattice 
truss roof 177ft. span and 670ft. long. The principals are 
curved to a radius of 130ft., and are put together in halves 
with a connecting bolt at the summit; the floor ends rest 
in spherical bearings. In addition to the passenger traffic 
nearly the whole of the Post-office parcels business is con- 
ducted at this station, in which service an average of thirty 
two parcels vans is despatched daily and asimilar number 
arrive. The number of separate parcels varies from 20,000 
to 30,000. At Christmas time the number is increased to 
about 65,000. Eleven hydraulic lifts are in use for 
luggage and parcels service, making from 956 to 1506 lifts 
daily, according to the season. 

The line was commenced in the autumn of 1875, and 
opened for traffic in February, 1882. The cost was 
£3,754,250, of which £1,994,300 was expended in construc- 
tion, and £1,759,950 on the purchase of land, the latter 
item being reduced by £400,000, to be derived from the 
sale of surplus land. The site of the Friedrichstrasse 
station, about 3} acres, cost about £278,270, and the station 
as completed £402,840, or about £50 per square yard of 
surface area covered by the buildings. 

It would be impossible to give within the limits possible 
in these columns any detailed notice of the numerous 
points of interest touched upon in this volume, which 
will be of value to many of our readers, even though they 
may be unable to make use of the text, as the illustra- 
tions are models of clearness, and considering their 
number, the price, 48s., must be regarded as moderate. 








JOHN ALGERNON CLARKE. 

WE announce with great regret the death of Mr. John 
Algernon Clarke, in his sixtieth year. Mr. Clarke was for many 
years closely identified with the literature of agriculture, with 
which he was intimately acquainted. His presence was always 
looked for and welcomed at the various agricultural shows, and 
his contributions to the Zimes were remarkable for their im- 
partiality and theiracumen. Mr. Clarke wasa man of unusual 
ingenuity, and produced many inventions, which lack of 
special training as an engineer hindered from coming to much. 
He suggested to Professor Pepper, of the Polytechnic, a table 
with which various mechanical feats could be done. This table 
was to be of glass with tubular legs through which perfectly 
clear water was to flow and act on mechanism in the table. It 
was found, however, that air bubbles would intrude and reveal 
the whole secret. Not content, Mr. Clarke resumed his investi- 
gations and conceived an original idea of constructing and 
actuating trains of wheels without a mechanical power and whilst 
perfectly insulated. He made several crude experiments with- 
out much result, and then took his idea to Mr. Maskelyne, who 
at once saw the possibility of constructing a dynamic mystery, 
with proper and very delicate mechanism ; and after two years 
of hard work, Mr. Maskelyne, who is a mechanician of a very 
high order, succeeded in producing “ Psycho,’ the well-known 
automaton whist-player,the mystery of whose mode of action has 
never yet been solved. It is curious yet true that some of the 
details of this automaton were unknown to Mr. Clarke himself, 
and he would never permit Mr. Maskelyne to explain them to 
him. Among other inventions of Mr. Clarke’s was a steam 
hansom. The highway law, however, prevented anything being 
done in this. Mr. Clarke’s health had been indifferent for some 
time, but his death was quite unexpected. It was due to 
apoplexy. We add with very deep regret that Mr. Clarke died 
totally penniless, al] his inventions and speculations having been 
pecuniarily failures, and he leaves a wife and a young son quite 
unprovided for. The case is one which we commend to the 
many friends whom Mr. Clarke had among agriculturists and 
engineers. 











SoutH KENSINGTON MusEUM.—Visitors during the week ending 
November 19th, 1887:—On Monday, Tuesday, and Saturday, free, 
from 10 9.m. to 10 p.m.: Museum, 6787; mercantile marine, 
Indian section, and other collections, 2805. On Wednesday, 
Thursday, and Friday, admission 6d., from 10 a.m. to 4 p.m.: 
Museum, 637; mercantile marine, Indian section, and other col- 
lections, free, 1866. Total, 12,095. Average of corresponding week 
in former years, 12,908, Total from the opening of the Museum, 
26,065,107. 

Siaa ManuRE. —The development of the manufacture of basic slag 
manure as an agricultural fertilisercontinues to make progress in the 
Cleveland district. The North-Eastern Steel Company now ownsan 
extensive and very perfect plant for the purpose. The great deside- 
ratum appears to be to grind it to an almost impalpable powder, 
so that it may be the more readily soluble in the rain water 
charged with carbonic acid, which must be the vehicle whereby 
the roots of plants are able to assimilate it. To grind a substance 
of this kind may seem at first sight a simple and easy 
operation. So it is if a high degree of fineness be not 
required. But in this case it is the last and not the first 
step which costs the money. Rapid solubility depends on 
the area of surface presented by each grain in relation to its 
weight. The less the size the greater, relatively, is the area of 
surface exposed. The process of grinding is commenced with 
edge runners and continued with millstones; those portions 
which escape without being properly ground being passed 
again and again through the mills as often as necessary. The 
manufacture of basic slag manure has been much more deve- 
loped in Germany than in England. Here the North-Eastern 
Steel Company has led the way, and the Staffordshire Steel and 
Ingot Company has done the same in Staffordshire. Now that its 
utility is generally acknowledged, others are likely to follow. It 
is certainly absurd, and not very creditable to Great Britain, that 
raw slag phere) have been sent to Germany in large quantities to 
be ground and utilised instead of fertilising our own land with it. 
The total quantity of basic slag manure at present being manufac- 
tured in this country is estimated at above 2000 tons per week. 
Hitherto not much has been used by British agriculturists except 
for experimental purposes ; but such experiments having been suc- 
cessful, they seemed to have gained confidence, and are ordering 
in largely increased quantities. The present market price is from 
25s. to 30s. per ton, which must yield a handsome profit to pro- 
ducers, 
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THE ERECTION OF THE FORTH BRIDGE.! 
By Mr. AnpREw S. BicGart. 





At the Aberdeen meeting of this Association two years ago, I 
explained the method p d to be adopted in the erection of the 
main steel piers of the Forth Bridge. Since that time this has 
been accomplished, and we can now take a retrospective view of 
the completed work. There arose as the work proceeded many 
points of interest not touched upon at that time, but if taken as a 
whole, the erection of the piers may be said to have been carried 
out on the lines then indicated, the only exception requiring 
notice being the mode adopted for building the internal viaduct. 
This was p oes in position, on the overhang system, instead of 
lifting it from the ground into place complete. “While thus there 
is little further to add to my previous paper, a few remarks 
on points prominent during the actual erection of the piers should 
prove of interest. The made, as well as the worki 
of the plant, was satisfactory. On some few occasions the piers ani 
the platforms, Fig. 1, were raised as much as 48ft. within eight days. 
The raising of the platform was done in stages of 16ft., and those 
were accomplished in some instances within four hours, Frequent 
delays, more or less protracted, necessarily took place during the 
erection. For example, when the final adjusting of the columns 
was being carried out, previous to connecting the various bracings 
to these members. Before any of the permanent bracing of the 
piers was fixed to the 12ft. sloping columns, Fig. 2; these had to be 
about 150ft. high, and owing to their inward batter of 1 in7?/ their 
tendency was to lie towards the 
centre of the bridge. This, how- 
ever, was found to be completely 








be made, from the back of the cage, and placing them in front by 
the hydraulic crane on the top of the cage. The hydraulic crane 
is of a simple form, and is capable of performing three independent 
movements—(1) Lifting and lowering the load ; (2) turning a com- 
plete circle; (3) traversing the full length of the cage. 

The tramway consists of a continuous angle, resting on brackets 
bolted to the bottom member, Fig. 5. On it there is drawn back- 
wards and forwards by means of a steel rope a carriage, to which is 
hung the material to be run out. The building of the bott 
member was, as mentioned, continued without support, till the 
weight of itself and the plant on the tube raised the stress at the 
root to about 74 tons per square inch. Temporary ties were then 
resorted to to ish the necessary support. These ties.were of 
two kinds—(1) A light link or carrying tie, and (2) the main plate 
tie. The link ties were carried from each side of the tubes to the 
12ft. sloping columns of the piers. They were attached both to 
the tubes and columns by gusset plates. So soon as these plates 
were fixed to the sloping columns the link ties were hung from 
them in sections, till they had reached their full length. The 
bottom end was now drawn out by tackle till near its place of 
junction with the bottom member. Here the tackle gave place to 
two large steel bolts, the one end of which passed between two 





fixed on the gusset in line with the tie. By these bolts the link 
ties were pulled up, till a camber of about 20in. was attained, at 
which point they were attached to the bottom member. A plat- 
| form formed of cross beams and longitudinal timbers was now 
‘ secured by hangers to the link ties to permit of progress being 








counteracted by the friction at the 
platform bearings, Fig. 3, prevent- 
ing the blocks from sliding on tle 
main lifting girders. So long as this 
lasted these girders acted as effec- 
tual struts in keeping the columns 
a The result was also prac- 
tically the same during the time 
the weight of the platform rested 
on the head of the Saale rams, 
Figs. 3 and 4, within the sloping 
columns, for these lay at all timcs 
nearly in the line of the columrs 
themselves. Looking at these con- 
ditions, we were not surprised to 
find some of the columns come a 
little nearer to, while others went 
from, their true position in relation 
to the centre line of the bridge. 
The columns were individually 
brought to their true position by 
means of hydraulic jacks, the plat- 
form for the time being resting on 
the top of the hydraulic rocking 
rams within the columns, for tle 
aud of removing the fricticn 

tween the girders and their bear- 
ing blocks, and thus allow tke 
movement to be made more easily. 
A part of the columns, near tle 
bottom in each case, is left un- 
rivetted for the purpose of relieving 
any undue initial stress in these 
members. To make sure that the 
various members of which’ tle 
bridge is composed are started at 
their proper angle, or are at least 
tinally set to such an angle as will, 
when the bridge is completed, leave 
oaly the normal initial stress, is a 
matter of vital importance. The 
necessity for this is obvious when 
we bear in mind that in many 
members a movement out of the 
true line of but small amount will 
at the point of fixture produce in 
that member an initial stress as 
great as the whole working stress, 
Hence, great care is necessary in 
the setting out to ensure freedom 
from anything like that indicated. 
It will readily be seen how that in 
the setting of nearly the whole of 
the members many points arise 
which require to be carefully 
watched and calculated upon. 
Taus, the direction of the first bay 
of the bottom member must be such 
that when the junction of the per- 
manent tie is made at its outer end 
the member will be about lin. high 
at this point. The stresses at the 
lower end of the tube will then be 
the reverse of those at the same 
point during the time it supported 
its own weight. These, again, will 
be reduced to their normal amount 
if, when the span is completed, the 
defiection is the same as was calcu- 
lated upon. 

A source of trouble, in the set- 
ting out, is the unequal expansion 
ani contraction of the various mem- 
bers, owing to the varying tem- 

rature of the parts. e centre line of the upper member of the 

ridge is sometimes to the east and at other times to the west of 
the true centre, varying thus according to the sun’s position to- 
wards the bridge. The bottom members follow the same rule as 
the piers in regard to horizontal movement—that is, they recede 
from the sun. The receding is due to the greater expansion of 
that portion of the tubes facing the sun than the other parts, and 
this is the more marked if the sun has been shining brightly for a 
considerable time. Before the piers attained their full height, the 
erection of the cantilevers was begun, Fig. 5. The first parts started 
were the bottom members. These consist of tubes, and were built on 
the overhang system, without support, for a length of over 100ft. 
At first a crane was employed to Pail the tubes. It was fixed in 
front of each skewback, and placed the plates and beams indivi- 
dually in position. As the building proceeded the tubes were 
rivetted up behind by hydraulic machines, very similar to those 
employed for rivetting the 12ft. sloping columns. The means 
adopted to carry the bottom members out further were now brought 
into use. A rectangular cage, carried at the end of each tube, 
and within which there is room for the rivetting machine and the 
men at work, is the plan which has been adopted, Fig. 6. On the top 
of this cage is placed an hydraulic crane for lifting and placing the 
plates and beams in position and doing other necessary work. The 
material is brought within reach of the crane by a tramway run- 
ning parallel with and fixed to the bottom member. The is 
rectangular in section, and is secured to the tube by strut and tie 
connections extending from the corners to rings encircling the 
tube at short intervals. In elevation the cage is composed of six 
braced rectangular sections securely bolted to each other, while in 
plan six series of bracings connect the two sides to one another. 
All the sections are exactly similar, and thus permit the inter- 
change necessary as the work proceeds. This interchanging con- 
sists in removing two of the sections, when an advance requires to 


1 Paper read before the British Association by Mr. Andrew 8. Biggart. 














channels bolted to the ties, while the other was held by a bracket | 


the link ties ; (3) a rise, caused by the increased pull on the link 
ties, when the platforms and main plate ties are placed in position; 
(t a rise, as the hydraulic rams raise the member ; (5) a gradual 
all, on account of the stretching of the main plate ties, as a weight 
of a portion of the first bays of the cantilevers and plant is trans- 
mitted to the ties ; (6) a rise, due to a temporary pull, to be put 
in force before connecting the permanent ties ; (7) a gradual fall, 
as the cantilevers are built out, This is intended to leave the 
bottom members with only the normal initial stress when the 
bridge is completed. 

A start was made to the erection of the platforms, to be used in 
building the first bays of the cantilevers, so soon as the main plate 
ties were connected to the bottom members. They are in form 
rectangular, and consist of two parallel lattice girders connected 
together by cross and diagonal bracing, and the timber flooring on 
the top. ese platforms—of which there are two for each canti- 
lever—extend from the 12ft. sloping columns, around which they 
are built, to the ties at the centre of Bay 1, bottom member. Pro- 
vision is made for extending them by overhang, so that the building 
of the struts and other parts may be within range. The erection of 
the platforms and other temporary parts and placing them in posi- 
tion was a work which occupied a chaabhenaliie amount of time. 
The main lifting girders were built on trestles, either in position or 
immediately in front of the skewbacks, and pulled along the top of 
the tube on cradles into position, This being accomplished, the 
platform girders were built immediately over the bottom members, 
on timbers, resting on the tubes, These were then lifted by tackle, 
or the hydraulic jacks, until in a horizontal position, over the main 
lifting girder. The platforms were 
then completed, The main lifting 
girders and platforms were now 
raised high enough to allow the 
jacks and cross-girders, at the ties 
in the centre of Bay 1, to be fixed 





Fig. 2—A MAIN CANTILEVER PIER. 


made with the main plate ties. These were ‘secured immediately 
tubes by gusset plates. The main plate ties were built from the 
platform, beginning at the highest point. 
notice that the platform and ties were in some cases built in posi- 
tion by means of the cranes placed on the main pier platforms 
350ft. above high water. On some other occasions they were lifted 
by tackle fixed to a temporary carriage on the link ties. In this 
case the platform for carrying the plate tie was built as the erec- 
tion of the tie proceeded. So soon as the tie was completed it was 
connected to the gussets of the bottom member by bo!ts. It, how- 
ever, remained free until the member should be raised by hydraulic 
rams to relieve the initial stress in the tube, and at the same time 
take up any slackness in the plate ties. The main plate ties 
between the sloping columns were raised in sections, and rested on 
platforms hung to the permanent bracing above their position. 

As the first-mentioned plate ties were built in position, the stress 
on the link ties increased, with the result that the bottom member 
rose. In this way the dip of the link tie became 4ft. To 
raise the bottom member still further, two angles were bolted to 
the tie, on each side of the tube. They extended beyond the 
lower part of the tube, and served to fix a cross girder, on which 
two hydraulic cylinders were carried. Another girder was placed 
in front of these cylinders, having its bearings on the tube. On it 
a pressure of 120 tons was brought to bear, which acting on the 
tube, raised it, until the whole of the initial stress was practicall 
eliminated in the free cantilevers. In the case of the fixed canti- 
levers the original stresses at the root of these members were not 
only relieved, but to a small extent reversed, on account of the 
tubes being much lighter. The gussets, at the bottom of the 
main plate ties, were now secured to the bottom member. It is 
interesting to follow the various vertical movements that take 
place in these bottom members. These are (1) a gradual fall, due 
to the weight of the tubes, and of the temporary plant, when being 
| built out; (2) a rise, due to the pull occasioned by the weight of 








under the link ties and at the ends attached to the columns and | 


It is here worthy of | 





in position, All was now in order 
for the lifting to proceed, upon 
which the further raising was per- 
formed as described. The hydraulic 
jacks at the sloping columns each 
consist of a cylinder, piston, and 
hollow trunk, through which the 
upper part of the tie is made to 
pass. To the top of each cylinder 
a bow or crosshead is secured, 
through which also the tie passes. 
The jacks at the other end of the 
latforms are of the piston type. 
Vhile the one end of the platform 
is supported from underneath, the 
other end is hung by two light ties, 
hanging from the hydraulic jacks 
at each sloping column. hese 
jacks rest on a girder bolted to the 
main plate tie gussets, The upper 
part of the ties is composed of 
single and double bars alternately 
fora length of about 24ft., and have 
cotter holes 12in. apart. These bars 
are rivetted to one another, while 
the lower end is bolted to the ties. 
The lower part of the ties, again, 
is composed of standard lengths of 
flat bars, joined together by dupli- 
eate covers, and secured at the 
lower end to the platform girders. 
The aim in having two parts in each 
tie is to reduce the part through 
which cotter holes are cut. Cotters 
pass through these holes and trans- 
fer the load to the trunk or bow 
of the hydraulic jack, as the case 
may require. The permanent ties 
at the centre of Bay 1, to which 
the platform extends, are utilised 
as lifting columns during the time 
the platforms are being raised. 
When raising the platforms, what 
is done is to remove in single 
lengths at a time the flats in the 
lower parts of the ties at the sloping 
columns. This is effected by se- 
euring the ties at a point imme- 
diately under the lengths to be 
removed to temporary hangers 
underneath the hydraulic jacks, 
and while so held, to remove the 
length between this point and the 
jacks. The upper part is now 
lowered and secured to the lower 
rm The platforms are raised 
2in. at each stroke of the jacks. 
To effect this, cotters were inserted 
over the trunks, and on water being 
admitted to the jacks these raise 
both ties and platforms. When 
the ties are lifted 12in. the upper 
c otters are withdrawn and inserted 
l2in. lower down. The water is 
then exhausted a little, which 
causes the platform to again rest 
on the hydraulic -jacks. This 
action continued completes the lift. 
Simultaneously with the raising of 
the end of the platform at the 
main piers, the other end, at the 
ties in the centre of Bay 1, bas to be raised. The mode adopted 
is, however, wholly different from that just described. The 
columns at this point are rectangular. In each column, 
under the main lifting girder, there are placed three cross 
girders and a hydraulic jack. These cross girders extend 
from one side of the column to the other at right angles to the 
main lifting girder, and are secured to the column by steel pins. 
The jack is secured to the main lifting girder by a sliding block. 
Immediately underneath the jack, one of the cross girders is fixed 
to the column, while at the opposite side the other two cross 
girders are secured also to the column. The jack and the a 
of the two cross girders are raised along with the main lifting 
girder when water is admitted to the jack. The croas girder under 
the jack serves as the bearing from which to raise the platform. 
During the time of lifting pone is inserted between the girders 
as a security against a sudden drop should anything give way. 
The lower cross girders are now raised, and all is again ready for 
another lift. The erection of the struts and their bracings, the 
ties, and the other parts of the permanent structure is now partly 
proceeding from off these platforms in much the same way as has 
already been done in the case of the pier platforms. The first sec- 
tion of the bracing between the bottom members has been built 
out by overhang ties and other supports being brought into requisi- 
tion to keep the work in position ce to the junction of the 
ends with the bottom members, As in the case of the piers, so in 
that of the cantilevers, much of the permanent structure is made 
use of in the erection, thus with some small additions all the main 
lifting girders, platform girders, and temporary ties are parts of 
some of the last required members of the bridge. The weight 
thus employed will be about 1800 tons. 

While the foregoing are the lines on which the work has been 
carried out, it is well to mention that the details of work, similar 
at each of the three piers, have in a few cases been done differently 
at each pier. This is due at times to experience gained, in other 
cases to suit the varying circumstances, at the different piers. 
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ERECTION OF THE FORTH BRIDGE.—RIVETTING CAGE. 


Fig. 6 


Apart from these causes the same minor plant is used, as much as 


to the other, as its use can be dispensed with. From the experi- 
ence already gained much that will determine the type of plant to 
be employed in the future work of erection has n learned. 
Thus, after due consideration, Mr. Arrol has, in consultation with 
Sir John Fowler and Mr. Baker, settled the principle on which the 
erection of the next bays of the cantilevers will proceed. This 
decision has been arrived at after carefully observing the work per- 
formed by some of the cranes on the pier platforms, at a height of 
300ft. above the work on which they were engaged, and in view of 
the time and cost taken in the erection of large platforms. It is 
not my intention to enter into this at present, suffice it to say that 
cranes and light cages, or platforms, will be the feature of the pro- 
posed method, Advantage will also be taken of the internal 








f , man aloft to attend the solution tanks; moreover, the outlay is 
time will permit, at each pier by transferring it from the one pier | 


much less, while the structural work is more simple and solid. In 
this Messrs. Odams and Co. follow Messrs. Francis and Co., the 
cement manufacturers ; Messrs. Fisher, the paper manufacturers, 
of Tamworth ; and Messrs. Ramsden and Bradford; all of whom 
had the Stanhope, and possibly the Howatson pressed on their 


| notice. 


viaduct, as a position from which much useful work can be carried | 


out, 


Looking back on the work accomplished since the last time I | 


was before you, and of which I have to-day given you but a faint | 
sketch, everything confirms the opinion, then expressed, that the | 


successful completion of the Forth Bridge will be an event of the 
a future. The engraving, Fig. 6, is from a drawing by Mr. 
Neville. 








LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. | 





WATER SOFTENING. 


Sir,—Suffer me a little space to comment upon the two heated 
letters in your issue of the 11th inst. from Messrs, Gray and 
Howatson, who appear sorely wounded by my lifting the veil and 
disclosing the language of their own prospectus. In my letter in 
your paper of the 4th inst., I did not make use of your space to 


| able to filter continuously day and night, but omits to 


| always to use a considerable amount of engine 
| troublesome and expensive, the sole object of which is to obtain 


The Times of August 23rd, 1877, gave Mr. Bramwell’s—now Sir 
Frederick—paper on the Porter-Clark process as it was for the first 
time put in operation under his advice. Mr. Duncan then adopted 
it on a small scale, and the results he obtained from it led to its 
adoption by the Silvertown India-rubber Company and two other 
sugar refineries in his neighbourhood, and determined the London 
and North-Western Railway Company, who now treat 1,000,000 
orn daily by it. Pray pardon my making all this parade, but 

think the tone of Messrs, Howatson and Gray provoke it. 


London, Nov, 12th. OHN H. Porter. 


Sir,—Mr. J. H. Porter's letter is far too sweeping in its con- 
demnation of all water-softening apparatus except his own to be 
allowed to pass without comment. No one denies that the Porter 
apparatus will do a great deal towards the object in view, but we 
know of no one who finds or thinks it an advantage to require 
wer, at once 


the necessary pressure to, as he expresses it, ‘‘ utilise the precipi- 
tate produced in the working of the process as the medium of 
filtration.” Mr. Porter states that the advantage of this is to be 
int out 


| that the engine must also be kept at work day and night. Now 


advertise the names of those who in the course of ten years have | 
adopted one or other of my systems of water softening and purifi- | 


cation. I rather sought, as your readers may have seen, to show 
that the chemical conditions and reactions are independent of the 
form of the vessels or apparatus in which they are carried out, 
their efficacy depending upon the care and attention given to their 
proportions and qualities, 

Messrs. Howatson, Gray, and others have, however, given you 
the names of several firms at home and abroad in testimony of 
satisfactory chemical results having been obtained in their respec- 
tive apparatus ; and Messrs. Gray and Co. took you to task for 
putting the Porter-Clark process so prominently forward in your 
article of 21st October. 

Then I thought it fair to point out that the means described in 
the prospectus of Messrs. Gray and Howatson, as those by which 
they secured accuracy in the proportions of water and chemicals, 
and obtained those results they so repeatedly wrote you about, are 
identical with what were designed years ago by Sir Frederick 
Bramwell and employed by me and—as to others—named in my 


second patent, 1879; and I quoted the red type of their pro- | 


spectus to the effect that their apparatus ‘‘supersedes other 
previous and similar inventions.” 

They, angrily, reply that it is being adopted by some clients of 
mine. It may be, but my clients, like Mr. Howatson, have spared 
me hitherto the knowledge of it. I dare say Mr. Howatson and 
Messrs, Gray are aware also that Messrs, Apperley, Curtis, and Co. 
and Messrs. Hunt and Winterbotham, of Gloucestershire, have 
preferred to follow the advice of those who have had experience of 
the Porter-Clark process, and that accordingly their boast of 
**superseding” similar and previous inventions has exceptions. 

Mr. Howatson alludes to the Stanhope as the French apparatus 
I referred to, and in some confusion of ideas about managers, 
alludes probably to the introduction of that apparatus at my friend, 
Mr. Duncan’s, sugar refinery. To-day, Mr. Duncan and his chemist 
and aneee, Mr. Newlands, recommend Messrs, Odams and Co,, 
their neighbours, to adopt mine, and they have given orders for it 
accordingly, recognising, no doubt, the advantage of conducting 
the work from the ground level instead of having to send the work- 








one very great advantage attaching to the French apparatus, viz., 
the Stanhope, which he is so kind as to refer to, is that no power 
is required at any time, and the system of tanks at which he sneers 
is so.perfectly.automatic that it can be left working all night with- 
out any attention whatever. 

Now working cost is of the most vital importance in all com- 
mercial undertakings, while prime cost of an apparatus like ours, 
which does not depreciate like boilers or engines, is of little mo- 
ment, and practically reduces itself in most cases to interest on 
outlay. It is only when the working cost is small that the econom: 
of water softening becomes evident, and we think we are well 
within the mark in saying that the retention of the antique and 
costly method of forcing water through filters, instead of the 
modern and more efficient method of decantation from shelved 
tanks, does very much harm to the progress of industrial and town 
water engineering. Water-softening apparatus has been continu- 
ally improved by gradual simplification, until the present most 
efficient and economical forms approach strikingly to Dr. Clark’s 
original settling tanks. 

It is well to note that the system in use at Canterbury, Caterham, 
and Bushey is the same as Dr. Clark’s original design, which bears 
no practical resemblance to the so-called Porter-Clark. 

e fear that ‘‘A. B, C.” has failed intimately to acquaint him- 
self with the practical working of surface condensers. The con- 
densed water is never fit for use again, for it invariably contains 
injurious quantities of grease and oil derived from the cylinders, 
and no engineer of experience would advise its use in the boilers; 
there is no economy in doing so, but the reverse. Again, the con- 
densers themselves, being cooled by means of hard water, scale up 
just as boilers do, so that they afford no real satisfaction in any 
direction. It is true they are really useful for ship use, but even 
then they are only the lesser of two evils. 

THE SranHorE Company, Limited. 
(JoHN S. SawrEy, Managing Director.) 

20, Bucklersbury, London, E.C., 

November 16th. 


TECHNICAL EDUCATION AND FOREIGN COMPETITION. 
Sir,—Although much has been said and written on this subject, 
the real cause of our being behind on our merits, in my opinion, 
seems to be overlooked, except so far as the President of the Civil 
Engineers touches upon it in his address, viz., the great difference 





in the number of hours worked by foreign workmen and the low 
rate of wages paid in proportion. Now, a skilled mechanic should 
be worth 30s. a week ; exceptionally good men a few shillings more ; 
duffers a few shillings less. So it isnot the British workman that 
gets too much ; it is the continental workman that gets too little. 
[t is the difference in the hours worked that tells more than the 
difference in the and I think it would have been better for 
the trade and for the workmen had they accepted the advance of 
w: proffered in 1872 instead of standing out for the reduction 
of hours from 574 to 54 per week. We have never been fairly 
settled down to work since that time, and masters have had to 
economise and cut down wages at intervals to equalise this great 
change. The advance of wages would have been a more lasting 
benefit to the men, as the lump sum would have been received 
every week, and the —e rate of wages would have been higher. 
As it is, he receives his less time—say half-hour less per day— 
having, as it were, so many bites at the cherry, but he has lost the 
cherry in the amount of wages that he would have received for the 
extra time worked, it having been found impossible to eat the 
cherry and have the cherry. ‘ 

It appears, then, not to be so much technical education and 
high-pressure learning that is necessary as application to work, 
business smartness, and more confidence between masters and 
men, so that a strike or lock-out may only take place as a last 
resort. Given the British workman will not part with his fifty-four 
hours for a week, we must do the greatest amount of work possible 
in this time to keep the wages from drifting lower. Can those 
that believe technical education is the cause of our getting behind, 
explain how it is that the educated foreign workman has to work 
longer hours and have lower wagis to enable him to compete with 
the uneducated British workman, giving him trade protection in ¢ 
Again, sup the British workman gets all this learning into him, 
will he tackle trade questions with a more open mind, and work 
longer hours and have lower wages if the facts of the case prove to 
him that it is necessary it should be so? Business smartness con- 
siders well the locality for establishing works of production so as 
not to be too heavily handicapped with heavy railway rates in 
receiving material and forwarding finished work to customers, also 
to consider the rate of wages paid in those districts, as, for instance, 
the removing of the steel works from Dronfield to Workington, also 
the removal of the Dowlais works to Cardiff ; this will enable the 
steel master and man to compete with their rivals on more equal 
terms; the same flank movement may be adopted by othor capi- 
talists in the course of time. I fail to see that technical education 
has brought to bear on these changes. Many of us will remember 
the palmy days of shipbuilding on the Thames. Was it education 
that took it from there to the Clyde? Was not the low wages 
paid and convenience of getting material an important factor in 
the case? I suppose it is the same reason that is causing the old- 
established firm of Sharp, Stewart, and Co. to consider the advis- 
ability of removing their busi from Manchester to Glasgow, 
unless, indeed, the Glasgow men are better educated, consequently 
work for lower wages. This is a very important question, and if 
the British workman gets the impression by following up these 
facts, that the more cated he mes the less wages he will 
get, he will come to the conclusion that ‘‘ where ignorance is bliss 
tis folly to be wise.” 

The itworth Scholarships were founded to bring to the front 
the very best men; it would Be interesting to know how many of 
these scholars have forged ahead of other men who have received 
an ordinary education only; it would give us some idea of what we 
may expect from the new high-pressure schools. It seems to me 
they will have a tendency to make a young man Jack-of-all-trades 
and master of none. GAFFER. 

Manchester, November 21st. 








FREE TRADE AND NO TRADE. 


Smr,—The many letters I have received on this matter seem to 
show that opinion is more ripe upon it and more ready for action 
thanI thought. Would you allow me to say that I would be glad to 
to hear from all who are interested in the matter, with a view to some 
united action being arranged. Letters may be addressed to me 
here, or to the London Institution, Finsbury-circus, E.C. I would 
specially like to hear from ‘‘ Trader.” Wm. Muir. 

5, Angel-place, Edmonton, November 22nd. 


Sm,—lI am afraid the point of my letter in your issue of tLe 4th 
inst. has been misunderstood by Mr. Ransome. I stated that Mr. 
Giffen had made the discovery that our Free Trade system frees 
capital and labour for other industries. Mr. Ransome quotes Mr. 
Muir, who asserts that Protection would result in a great increase 
of population, which would be equally beneficial from this new 
point of view of the blessings of Free Trade. But Mr. Muir also 
asserts that we should regain many internal industries, and states 
that increase of population would be the result of what he considers 
would be our greater psosperity. 

Now, if we regained many internal industries it would reduce 
imports, and as it is an axiom of Free Trade that imports are 
income and exports expenditure, we should certainly be in a worse 
position than we are now. Probably ‘‘ Trader” leans to the old 
mercantile idea, which is in direct opposition to this axiom ; but 
he has a t deal to unlearn if he i ines that what he finds 
good for himself as an individual is equally good for a number of 
individuals forming a nation. That is quite an exploded idea with 
political economists in this country, and the result is that we foster 
imports and free numbers of people for other industries. Some of 
these peopleare now calling themselves unemployed and giving agreat 
deal of trouble ; but they are ignorant of the truths of political 
economy and must be taught. If they can learn in no other way, 
it will be knocked into their heads by a policeman’s baton, as a 
large increase in the force has just been decided on for their 
especial benefit. We can easily defray the cost of the extra police 
out of our continually increasing imports. JOHN BRETT. 

Hounslow, November 21st. 


THE PRESTON DOCKS—-RIVER RIBBLE FROM PRESTON TO THE 
IRISH SEA, 


Srr,—I have only to-day seen and read your leading article of 
the 4th inst. Ido not wonder at your saying ‘‘that nobody in 
Preston knows very much about the amount of work to be done,” 
and what little they do know I have taught them. The time and 
money which I have expended on this subject have been enormous. 
There is now a common expression in Preston and the neighbour- 
hood, ‘‘ Roberts is right, after all ;’ and “it is his doing that the 
town has at last awakened up so as to call in an independent engi- 
neer to give an unbiassed opinion.” , 

Allow me again to repeat the facts which I know cannot be 
disputed. Opinions can Ne disputed. Facts are facts, and cannot 
be altered. inions may and do vary. (1) From the dock to 
Lytham the distance is nine miles. (2) From Lytham to the 
sea—the bar of the river Ribble where it enters the Irish Sea—is 
eight miles.. (3) The bed of the river Ribble from the dock to 
Lytham is ‘‘to be lowered” not deepened, at Lytham from 10ft. 
to 12ft., at the dock from 18ft. to 20ft., and the difference in 
level between the two places will be about 2ft.—2ft. of fall in 
9 miles—and at Lytham it will be some 2ft. above the level of the 
bar eight miles off—which bar has on it at low-water spring tides 
from 3ft. to 4ft. of water. The reason I say the bed of the river 
Ribble has to be lowered, not ——- is because to deepen a 
river is to give more water—greater depth of water—that is exactly 
what has always been done on all and every other river in the world. 
Here they propose to take earth pa Fs the river Ribble at Lytham 
10ft. to 12ft. deep, at Preston 18ft. to20ft. deep ; length9 miles. When 
done, at one end 2ft. above the bar, at Preston 4ft. above the bar; 
and the bar has on it from 3ft. to 4ft. of water at low-water spring 
tides, and Lytham eight miles from the bar. (4) From Lytham to 
the bar is a mass of sand, gravel, mud, and clay, more or less a 
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little higher than the bar, with holes in the channel. Just before 
you reach the bar isa long deep hole. About five miles of this 
eight miles is in the open estuary—that is, land on the north side 
is thirty miles off, the Irish Sea on the west, and on the south 
land is thirty miles off. (5) The channel of the river Ribble across 
these sands is very tortuous and. narrow—too narrow for any ocean 
steamer to navigate. To give you a homely example, it is lixe.a 
deep ditch with high banks at each side, and every strong south- 
west wind fills up the ditch, and the river has to find another 
course to the same outlet. The entrance of the bar of the river 
Ribble into the Irish Sea has not, I believe, altered its position, 
‘wut the channel across the sands alters with every south-west wind ; 
and remember that these banks at each side of the channel will be 
from 9ft. to 12ft. high, in some places higher. 

I am of opinion that no man who understands levels, and heights, 
and depths, the rise and fall of tides, who after reading and care- 
fully considering the above five facts, can come to any other con- 
clusion than of the hopelessness and impracticability of the Preston 
Dock scheme. I shall be obliged if you will publish the enclosed 
cutting from a local ‘ G. Henry Roserts, C.E. 

87, Fishergate Hill, | ekin: 18th November. 

THE BUOYING OF THE RIBBLE—PROTEST OF SHIPOWNERS. 
(To the Editor of the Preston Guardian.) 

Sir,— We, the owners of the Lady Alice Kenlis, protest against the 
F cauan ery management of the buoys in the Ribble Channel below Lytham. 

e sent our captain down at low water to inspect the channel on Sunday. 
When going down with the steamer, the weather being rather hazy, he 
went on in the old channel, and looking for the fifth buoy that was there 


on Thursday could not find it, and q ly ran ag We have 
since ascertained that the buoy was shifted about a mile to the north into 


channel. 

The river about this place divides into three channels, all going out to 
sea at low water. Sometimes one is better than the others, but what we 
complain of is that no notice was given either to us at our office at the 
Quay, or to our captain. (Signed) Joun PAauey. 

Epwarp Pyke. 
TxHos. Mounsey. 
Tuomas Jackson, 








FOREIGN TORPEDO BOATS. 


Sir,—In these days of keen competition and constant invention, 
any information respecting the progress of the foreign shipbuilding 
trade must be not without interest to many of your readers. We 
therefore venture to append particulars obtained from ships’ logs, 
which have been sent us from a trustworthy source, respecting _ 
torpedo boats recently built for the Italian Government by Mr. 
F. Schichau of Elbing. These boats have been completed and 
launched during the months from June to October, and under the 
terms of the contract had to be delivered by the constructor in 
Italy. They were d by ordinary merchant sailors, and the 
following very satisfactory results of their oy voyages bear 
high testimony to their seaworthiness. The delivery of the boats 
was accomplished in four voyages, not more than two boats being 
despatched at the same time. 

‘irst vo’ .—Boats Nos. 101 and 102 left Pillau 15th June, 
arrived at Portland 18th June, left Portland 19th June, arrived 
Cadiz 20th June, thence to Gibraltar in 4 hours, and from Gib- 
ralta to Spezzia in 2 days 14 hours. Total time of journey, 
8 days 22 hours. 

Second voyage.—Boats Nos. 103 and 104 left Pillau 13th July, 
arrived at Portland 18th July, left 19th July, arrived at Gibraltar 
21st July, from Gibraltar to Spezzia 2 days 12 hours. Total time 
of steaming, 8 days 18 hours. 

Third voyage.—Boats Nos. 105 and 106 left Pillau 25th August, 
arrived Portsmouth 28th August, in dock there ten days on account 





combined, as the depth of fuel is great, and the amount of air 
es through it small com with the total amount required 
‘or complete busti e deficiency is made up by a 

quantity entering above the fuel through the fire-door ; hence the 
intense glare seen at night from locomotives under steam which, 
with bituminous coal as fuel, always run with the fire-door partially 
open. You, Sir, doubt whether this temperature is high enough to 
prevent perfect combination. I think that cast iron would have a 
sorry time of it in sucha fire-box, while, to prevent the perfect com- 
bustion of the hydrogen, which, I agree with you, plays a very impor- 
tant part in coal combustion, only a temperature of 960 deg. Centi- 
rade is necessary, and according to St. Claire Deville, at 1200 deg. 
tigrade very considerable decomposition of steam takes place. 
Moreover, at about the latter temperature he states that the 
dissociation of carbonic acid commences. Even if the air supplied 
to the furnace were diluted with one-half of the total amount theo- 
retically necessary for perfect combustion, and if the fuel were 
carbon only, the temperature attainable—supposing the fire-box to 
be non-conducting, and that association could be perfect—would 
be about 3300 Fab. Here we must consider another point, which 





AEROSTATION AND AERONAUTICS, 


Sir,—A few remarks on your leader of September 2nd will, 
I believe, throw some light on the i ded 





bject therein exp 

The writer of the leader seems oe at the speed attained 
and promised by Captain Rénard, and goes on to say :—“ To give a 
balloon an inherent velocity of fifty-two miles an hour is to do 
battle with the storm. . . . If, on the other hand, the line of 
propulsion coincided with the line of resistance, the balloon would 
simply be torn to shreds.” I will show that such has not been the 
case, for, if you refer to the diagram showing the path of the 
balloon—not shaped for speed-—in Mr, Glaisher’s ascent from 
Wolverhampton, September 5th, 186 and facing page 50 of 
“Travels in the Air,” you will see that the above speed was 
— without any inconvenience. 

e ascent took place at 1h. 3m. p.m.; at 1b. 58m. the altitude 
attained was 37,000ft. At 1h, 57m. Mr. Glaisher was insensible, 
and at 2h. 7m. he resumed observations. Between 2h. 3m, and 
2h. 10m. the balloon fell through a height of four miles, At 
2h. 9m. it stood at an elevation of 20, t., and in less than one 
inute it fell to 15,000ft., or at the rate of more than a mile in 





I do not remember to have seen discussed before. Di of 

ined at a certain point, and not before; but 
when the simple gases are seeking to combine, their affinity for one 
another decreases as they approach the non-association point, 
where it vanishes. So that long before this point is reached their 
reduced affinity must seriously militate against perfect com- 
bustion. 

The proportion which the heat radiated from incandescent fuel 
bears to the total heat of combustion has been determined for some 
kinds of fuel by the experiments of M. Peclet, with the following 
results:—From wood, 0°29; from charcoal and peat, 0°5. From 
coal and coke M. Peclet considers that the radiation must be 
greater than from charcoal, and this appears to be only natural, as 
incandescent carbon exists in ‘= —_ — ~— and “y every 
opportunity of giving up its radiant heat to the sides and top of 
the fire-box. Taking into account radiant heat, the case of fe 
fire-brick combustion chamber appears much worse than I 
attempted to show in my last letter. Owing to non-association, 
the temperature can only be made to rise by the radiant heat by 
the podianiias of more dissociated a great portion of which, 
upon coming into contact with the cold tubes, are cooled so 
—- that 

r. 





I do not believe that they ever again combine, and 
’s calorimeter experiments certainly tend to prove 
my theory. There appears to be no useful way for the radiant 
heat of the incandescent solid and gaseous fuel to expend itself, 
and the only thing that it can do is to induce more dissociation. 
Now, if the fire-brick chamber were nothing but a gas producer, 
non-association would not matter, pues even that it could 
exist at the low temperature se or the gasification of the 
fuel, because the would be led directly from the producer to 
a fire-box surrounded with water, and there mixed with the proper 
quantity of air and consumed. Perfect combustion would be then 
taking place inside the water-surrounded fire-box, with this 
advantage, that gas and air can be much more readily brought into 
intimate combination than can solid fuel and air, and no waste 
could accrue by the production of marsh and olefiant gases, as the 
secondary air supply could be perfectly controlled. An arrange- 
ment similar to this was known several years ago as the “ Systtme 
Beaufumé.” A partial combustion of the fuel was effected in a 
furnace surrounded by a water chamber, and supplied by a fan 
with just enough of air to form carbonic oxide with the whole of 
the free carbon and volatilise the whole of the hydrocarbons, so 
that the whole of the fuel was gasetied except the ash. The mix- 
ture of carbonic oxide and hydrocarbon gases thus produced was 
conducted by a pipe to a combusti b , where, by the 











of storm, left 7th September, arrived Gibraltar 10th Sep . 
left 11th September, and reached Spezzia 13th September. Total 
time under steam, 8 days 20 hours. 

Fourth voyage.—Boats 107 and 108 left Pillau 29th September, 





reached te 2nd October, and Portland 5th October, left 
Portland 5th October, arrived at Gibraltar 8th October, reached 
Spezzia 12th October. Total time under steam, 8 days 22 hours. 


Although the tonnage of these boats is under 70 tons, we find 
that, estimating the length of the journey from Pillau to Spezzia 
by the route indicated to be roughly 3600 miles, the average s 
maintained during the whole of the voyage by each torpedo t 
is about seventeen English statute miles per hour. 

BOLLING AND LOWE. 





THE CALORIFIC VALUE OF FUEL. 


Sir,—I have firstly to thank you for your remarks upon my 
letter of the 28th ult., and secondly to point out a misprint in the 
letter itself, which alters the meaning of one sentence. At the end 
of the second paragraph I am supposed to say, ‘‘In fact, the 
uncombined gases which find their way into the chimney in the 
former case are in the latter forced by the cooling effect of the 
water-jacket to continue in the fire-box and render up their heat to 
it ;’ “‘continue” should read ‘‘combine.” In your leader of last week 
you point out the value of the hydrogen in fuel, and I do not think 
you over-rate it, if anything, the reverse ; for I fail to see why, 
when the hydrogen and oxygen exist in a compound in the pro- 
portion necessary to form water, the hydrogen should be ignored 
as a heat producer. If only sufficient air be admitted, and the 
temperature be not allowed to rise too high through the influence 
of a water casing, all the oxidisable portions of the fuel must be 


introduction of jets of air of sufficient volume, it was completely 
burned. In the locomotive a great portion of the heat which in a 
fire-brick furnace is bottled up, so to speak, and can do nothing 
after a certain point but prevent combination, is abstracted by the 
fire-box plates; radiation from the solid, and gaseous fuel, and the 
heat due to conduction all performing useful work instead of being 
thrown away in the shape of gases in an uncombined state. If 
there were any thoroughly practicable means of increasing the 
surface of a fire-box without materially increasing its bulk, I 


- beiieve that what baneful effect exists in the shape of non-associa- 


tion in the locomotive might be much reduced. 

With regard to radiation furnaces, I built one several years ago 
for the Bower process for coating iron and steel with magnetic 
oxide to prevent rust, and I believe you illustrated it at the time. 
I did not, however, intend to heat the articles placed in the 
chamber designedly by radiation, but I did not wish the products 
of combustion to strike directly upon an 
of them. The chamber was D shaped, 
as shown, and the products of combus- 
tion entered through longitudinal ports 
at A and followed a course shown by 
the arrows, finally making their exit to 
the regenerator through other longitu- 
dinal ports B. This furnace heats 
articles placed within very evenly indeed, 
if care be taken not to allow visible flame 
above the ports A. If the flame were visible, I found that the 
articles near it were very liable indeed to be blistered, and if it 
were caused to wrap round the whole course shown by the arrows, 
I could melt cast iron without any currents of products of com- 
busti ing i tact with it at all. he furnace was 














consumed, and render up the total heat due to their bustion, to 
be afterwards employed usefully or not as the case may be. It 
cannot matter in what way they are oxidised if only the 
action be complete. It would be impossible for me to formu- 
late the steps of combustion in a firebrick furnace or locomotive 
fire-box while the air is paving through the fuel, as every- 
thing depends upon the thickness of the fuel and the quantity of 
air admitted underneath the fire bars. I think, however, it will not 
be denied that under most circumstances solid fuel should be sup- 
plied with two currents of air, one from below and passing through 
the fuel, and one above it to oxidise that part which has been 
gasified _ This is of great importance when a chimney draught 
is employed, as if air be only admitted beneath the fuel, it is 
found necessary to use as much as double that theoretically neces- 
sary for ect combustion, meaning, of course, that a large 
amount of air has to be heated up to the chimney temperature, 
and discharged without performing duty. With forced draught, 
I think that it would be well worth the while if those engineers 
who have the means at hand would try the experiment of making 
the waste gases from the boiler flues pass through a regenerator 
on their way to the chimney, the air to supply combustion 
— through the same regenerator in a reverse direction. 
ere need be no difficulty about it; a set of tubes is all that 
would be necessary, the products of combustion passing along the 
outside of the tubes, and the cold air flowing in a reverse direction 
in their inside. Four-fifths of the waste heat ought to be picked 
up in this way, and a much less quantity of air would be necessary 
for the purpose of dilution, as combusiion would be more easily per- 
fected. The hot air should be used above the fuel, and not made 
to pass through it for obvious ical reasons. There is not the 
slightest doubt that radiant heat playsa most important réle in 
combustion, and I should imagine that its action follows pretty 
closely that of light, namely, that ceteris paribus, its evaporative 
effect per unit of heating surface would vary inversely as the square 
of the distance of the boiler plates from the incandescent material. 
Furthermore, I am inclined to think that the radiant effect of solid 
fuel in a state of incandescence is oe. than that of gaseous fuel 
under the same conditions. In the locomotive boiler you refer to the 
effect of radiation must have been iderably reduced by lowering 
the fire-bars, thus increasing the distance between the fuel and that 
part of aa! fire-box which, above he: others, 4 the most a 
per square foot of heating surface for evaporative i 
situated directly over the fuel. The locomotive 3 of the 





present day must be considered as a gas generator and furnace 





ing into $ 
regenerative, but only intended for comparatively low heats, but 


one minute; if such rate of 5 has been possible in a vertical 
direction, why not horizontally? 

It is my belief that very little is known regarding the 
resistance to motion of ball , an lusive experiments might 
be made by ascertaining the relative ascending velocities, with 
different shapes and displacement, by varying the loads in the car, 

In a memoir on “‘The Expansion of Gases,” by the celebrated 
physicist Régnault, published in the Phil. Mag. for February, 1870, 
a translation from the Comptes Rendus, the result he arrives at 
after twenty years of experimenting is: ‘that when a gas flows, 
even with considerable velocity, along very extended sides, there is 
no appreciable disengagement of heat which could be attributed to 
the friction of the g: lecules against these sides.” 

In conclusion, the resistance to motion of a balloon ought to vary 
with the more or less perfect shape. Now, what that shape ought to 
be experience alone will decide. 1 think that it is an open problem 
for engineers. Epvuarbo CLAUDIO. 

Rio de Janeiro, October 5th. 











STANDARD GAUGES FOR HOSE COUPLING SCREWS, 


Sir,—The great inconvenience that frequently arises from 
the variety of gauges in use for hose coupling screws of sizes other 
than 24in., for which size there are well-known gauges, has led us 
to investigate whether any standard gauges were ised. We 
— not ~~ quite so much arity of a in the trade as 
might have n expected, but by comparing the gauges recog- 
nised by the War-office with those used by well-known makers, we 
believe that a series of standard gauges may easily be arrived at. 

We venture to submit the —s table, which will, we think, 
be found to fall in with the practice of many makers, and be at the 
same time fairly systematic; but if it can be shown that other 
gauges will be more generally convenient, we shall be happy to 
adopt them, 

any of your readers can well remember the inconveni- 
ence that constantly arose before the makers of wrought 
iron pipe adopted a common table of gauges for the screwed ends, 
and there seems no reason why a similar table should not be 
adopted for hose coupling screws. 
Proposed Table of Gauges for Hose Coupling Screws, 
een Di 


a 
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For unions for india-rubber garden hose, of sizes up to lin. dia- 
meter, we believe that the most convenient plan is to screw the 
unions to iron pipe gauge of the same size. This, of course, 
involves somewhat contracting the waterway of the swivels; but as 
these have to pass inside the hose for tying in, it is generally neces- 
sary to contract them somewhat for this purpose. The advantage 
of screwing these unions to iron pipe gauge is evident, as they can 
then be coupled direct to the pipe, and it is a good standard gauge 
for the coals of cocks. HAYWARD TYLER AND Co. 

84 and 85, Whitecross-street, London, 23rd November. 





THE ENGLISH FOOT ¥. THE METRE. 

Sir,—Referring to your ‘‘ Notes” in your last edition, I consider 
the English foot-rule quite as a measure as can be adopted 
in place thereof. If differently divided, it would be more easy to 
tabulate or calculate from. Most two-foot rules are divided on the 
edge into 100 parts in the foot length. This I would have trans- 
ferred to the faces, and sub-divided into ten parts or inches, instead 
of ninety-six parts as at present. This alteration would soon be 
reconciled to use by the various artificers, and, as it would be a 
decimal division, facilitate the different calculations, and I have 
no doubt would come quickly into general use, G, E. CHILb. 

Southwold, Suffolk, Noveraber 15th. 





DRAUGHTMEN’S PROVIDENT SOCIETY. 


Smr,—You were good enough to publish a fortnight since that a 
ting was to be held at St. James’s Hall with the object of 





the effect of radiation was most distinctly marked and noticed by 

me at the time, but I pursued the matter no farther, having no 

necessity to employ high heats. AntHony J. Bower. 
St. Neots, Hunts, November 15th. 





Srr,—Your valuable articles, and the letters in your paper lately, 
all tend to help on these interesting subjects. 

The question of establishing a central station, where any fuel 
can be tested, is an important one. In this country, unfortunately, 
there is no coal-testing station similar to that of Dr. Bunte’s, in 
Germany, which he calls very properly a “ heat-testing station.” 
Any coals can there be tested for their evaporative power, the 
gases of combustion analysed, and all the other results very care- 
fully reported upon. This is a most interesting station to visit. 

any years ago several steam boilers were temporarily erected 
in England, at Wigan, and at other places, for special trials, by 
colliery owners and others, but the results are not of the same 
scientific value as those from Germany. Will not one of our 
institutions or societies, or perhaps a body of coal-sellers or users, 
help to form a small permanent heat-testing station in England on 
a really scientific basis? 

Many of our institutions have funds, and will they not assist for 
so useful and practical an object, which might probably be made 
self-supporting? Millions of tons of coal or heat chai hands 
yearly, and yet how few think of testing such heat by a calorimeter 
in —= or by their steam boilers in tons. 

'o check the eer re, now in use, they weve hed 
possi experimented upon at the same time, one against the 
other, with exactly the same sample of coa!, as also charcoal, and 
the result compared with those given by a new standard instrument 
of, say, Favre and Silbermann. 

In steam boiler evaporative experiments, a good basis is to take 
the cost of fuel for so much water evaporated from a certain 
temperature — say per thousand ons: so as to institute a 
comparison of different results in different districts, 

On the Continent the cost of evaporating a cubic metre is often 
taken as a standard of comparison. It matters little what the 
steam is used for. We hope for your powerful and continued help 
in these matters, so that we may keep up with our Continental 


friends. RYAN DONKIN, JUN, 
Bermondsey, London, §.E., 
November 15th. 





aes + ery as above, and probably many of your draughts- 
men subscribers are anxious to know what took place at the same 
meeting, and how the matter stands. The committee, of whom I 
am a member, have requested me tocommunicate with you craving 
your insertion of a statement to the effect that the meeting was 
duly held as advertised, under the chairmanship of Mr. Rt. 
Walker, C.E., that the subject was discussed and suggestions put 
forward, and a committee duly appointed to frame rules and put 
forward the objects and aims of the society. The first meeting of 
the committee was held to-night, and considerable progress has 
been made with the rules. 

Mr. Middleton, the secretary of the Institute of Architects, has 
accepted the post of secretary, and will be glad to receive sugges- 
tions and names of intending members. Communications should 
be addressed to Mr. Middleton, secretary of Institute of regecren | 
St. James's Hall, Piccadilly. It is hoped to get the society s 
at the commencement of the new year, JOHN BRINDLEY, 

62a, Wandsworth-road, 8. W., 

November 23rd. 





A FRAUD. 


S1r,—Taking reference to the om letter published in 
your issue of en 18th, on page 419, on ‘‘ A Fraud,” I think 
of being entitled to hear from you the name of the Diisseldorf firm 
which is said to have written to the Glasgow exporters, as the letter 
contains a heavy injury to German manufacturers. Otherwise, I 
would be obliged to characterise the value of this publication in the 
next issue of Stahl und Eisen. : 

Die Redaction von Stahl =< Eisen) 


Diisseldorf, Nov. 23rd. SCHROITER. 





THe SMOKE NvIsANcE.—In America the blackest towns have 
become clean through the use of natural gas. London might have 
heating gas, but there is not room in the streets for another pipe. 


THE HEXTHORPE ACCIDENT.—As a recognition of his services to 
the employés of the Manchester, Sheffield, and Lincolnshire Rail- 
yy er have presented Mr, C. E. Stretton with a handsome 
e 
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THE IRON, COAL, AND GENERAL TRADES NOTES FROM LANCASHIRE. plentiful, the inferior sorts for iron-making, steam, and engine 
OF BIRMINGHAM, WOLVERHAMPTON, AND (From our own Correspondent.) parpene beng, ew fs Ses SE ee eee eee 
OTHER DISTRICTS. Manchester.—With the approaching close of the year there has om 7s, 4 7s. 6d. seconds, 5s. 6d. to 6s. panini Ladiedibe coals, 
(From our own Correspondent.) been, as usual, a little extra buying on account of forward require- | 5s. to 5s. 6d. steam and forge coals, 4s. 6d. to 4s, 9d. burgy, 3s. 6d. 


OprERATIONS are being conducted with some steadiness at the South 
Staffordshire mills and forges. The orders recently booked are 

ficient to g tee employment to the end of the year, even 
though, as is usually the case in December, the work being received 
should not be commensurate with the orders worked off. Until 
the advent of the New Year there is not likely to be much acces- 
sion to orders, 4 ‘ 

Advices from India and Australia indicate a prospective brisk 
inquiry for best bars, the result, it is believed, of the good awards 
received by South Staffordshire firms at the Sydney and Adelaide 
Exhibition. Prices keep up fairly well at £7 12s, 6d. now for the 
Earl of Dudley's brand, and £7 for the other list houses, Second- 
branded qualities remain at £6. The margin between the prices of 
best and second quality bars is steadily getting less. This is signi- 
ficant to the trade, as showing the persistency with which the 
demand of second-class descriptions is increasing at the expense of 
the productions of list houses. This movement, indeed, has 
become so marked that the list firms are obliged increasingly to 
curtail the make of their best iron and take up the manufacture of 
inferior descriptions, 

There is only a moderate demand for unmarked iron, the average 
being about the same as that of the past few weeks. It is found 
impossible to keep the works in more than partial operation, and 
in some localities the capacity of the plant is being utilised only 
one-half. Merchant bars are £5 10s.; ordinary bars, £5 to £5 5s.; 
and common, £4 17s. 6d. to £4 15s. as the minimum, Puddled 
bars are £3 5s, ba ton. Hoops and strips are without much 
change at £5 5s. for the former and £5 for the latter. 

Best thin sheets for stamping and worki 
to £11 per ton. Tinned sheets are dearer by £2 to £3 per ton, 
owing to the advance in the value of tin, Plates are without 
any increased firmness at £6 10s. fer tank sorts easy, and £7 10s. 
to £8 10s. for ordinary boiler qualities, with £9 10s. for best. 

Thegalvanisers on’Changein Birmingham this, Thursday afternoon, 
spoke of still experiencing a brisk demand from Australia and New 
Zealand, on account of which markets more remunerative prices are 
being obtained. The South American trade is not regarded with 
favour, as the demand runs chiefly upon the common descriptions 
of galvanised iron, upon which makers are unable to secure adequate 
profits. Prices of corrugated sheets of 24-gauge in bundles are 
named at £10 15s. to £10 17s, 6d., Liverpool, though occasionally 
less is taken. Delivered in felt-lined cases in the Thames, for 
shipment to Australia, the price is £12 to £12 2s. 6d., with the 
usual extras of 20s, to 30s. per ton, according to individual firms, 
for the thinner gauges, 

The heavy requirements of the galvanisers are resulting in the 
block sheet works still being run to their fullest capacity. This 
large out-turn of sheets accounts for the increased consumption of 
pig iron, but this consumption is not wholly satisfactory to the 
producers of pigs, who would like to see dominant in Staffordshire 
a heavier branch of the iron trade, which would absorb larger 
quantities of their material. Prices of single gauge sheets are 
46 5s. to £6 7s. 6d.; and double gauge, £6 fos. For forward 
delivery, makers, being heavily booked, quote £6 15s. 

The announcement I was able to make last week, that Messrs. 
John yay are considering the advisability of possibly erecting 
a third black ironworks—the site to be at Bristol—has occasion 
considerable interest among Staffordshire ir 8, who are 
anxious to learn further details. At present, however, no details 
are forthcoming, since at present the firm are only making 
inquiries into the cost of the iage of the materials, and upon 
other points, with a view to enabling them to more accurately 
determine whether such a ste paar: y wise, 

Messrs. George Adams and Sons, of the Mars Ironworks, are 
experiencing so good a demand for galvanised sheets that all 
their make of black sheets is now galvanised by themselves, and 
as it is insufficient for the demand in their galvanising department, 
they too are considering the advisability of laying down more 
black sheet mills, 

A good demand is being expressed for all descriptions of steel, 
and makers ig a steady inquiry for the next three or four 
months at least. Light steel rails for colliery sidings and tramway 
pur are £3 7s. 6d. for ordinary and £3 17s. 6d. for superior 
qualities, Ordinary soft steel sheets are £7 10s. for singles, and 
cold-rolled and close annealed steel sheets £9 10s. per ton, with the 
usual extras for doubles and lattens. Steel rounds and squares 
are £6 to £6 10s. This class of steel is now largely taking the 
place of iron for rivet-making pur; 

A new make of steel was pF nce geome the Birmingham Exchange 
to-day in the form of bars, blooms, and billets manufactured by the 
Aireside Steel and Iron Company, Leeds, which has this week 
started its important works upon the Bessemer process. Iron- 
masters here are being invited to give sample orders for the new 
metal, which should be of excellent quality, seeing that the company 
has hitherto been known as a producer of first-class hematites from 
Spanish ores, and that ins of going into the market with their 

igs, this same metal is now to be consumed in the steel works, 

e steel is being offered at favourable rates, and an abundant 
apply is promised, since the new works will have a capacity of 
2000 tons per week. 

A rather more confident tone is this week perceptible in pigs, 
owing to the improved condition of the Northern and West Coast 
markets, the latter resulting from the restrictive policy which has 
there been adopted. A curtailment of make of from 5000 to 6000 
tons per week, such as is now proposed on the West Coast, is a very 
large reduction for such a district. But makers here considered 
that the West Coast firms are wholly justified in taking such 
a course, and the stronger tone in prices already observed is 
welcomed. Unless an advance of 5s, is established the effect 
upon Staffordshire all-mine pig prices will not, however, be ver 
conspicuous, At the present time certain of the Staffordshire all- 
mine makers are expressing some surprise at being able to com- 
mand 50s. Wig ton, when best West-coast forge hematites are 
quoted at delivered here. 

Best West-coast hematites, such as the Carnforth brand, are 
— at 54s. 6d. for forge sorts, and 57s, 6d. for foundry sorts 

elivered. Welsh hematites are 51s. 6d. for forge, and 52s. 6d. 
for foundry, delivered. Imported Midland pigs maintain their 
values at 3/s. for ee oy delivered to works here ; 38s. for 
Derbyshires ; 40s, 6d. to 41s. for Lincolnshires. Sales are slow, 
most consumers being well bought forward. 

Iron and steelmasters and engineers regard with much favour 
the news from India and Burmah of the increased attention which 
is being given to new railway schemes in both countries, All indi- 
cations are in the direction of a setted extension of the Indian 
railway system, and it is certain that railway construction must 
also take place in Burmah. The intelligence tends to increase the 
confidence of the local iron trade that India will become a much 
better customer for iron of all kinds than at present. 

Additional advances are announced this week by metal goods 
manufacturers, resulting from the continued rise in metals. Ten 
per cent. advance is notified by makers of cast and stamped brass 
mounts for bedsteads and fenders, A further farthing per Ib. 
advance is advised on brass and copper tu wires and sheets, 
and galvanised ironmongery goods, and galvanised nails and spikes 
are dearer consequent upon the advances in spelter. Cast iron 
tinned hollow-ware makers anticipate having to again declare a 
rise, since tin is still going up. 

A meeting of operatives was held at Wednesbury on Thursday, 
when, after an address by Mr. R. Juggins—secretary to the Mid- 
land Federation—a resolution was passed, “That this meeting 
believes that the best and safest means of protecting the interests 
of the working classes is by federating all branches of labour into 
one national federation ; we therefore pledge ourselves to become 
members of the Midland Counties Trades Federation forthwith.” 
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ments. For the — brands of pig iron offering in this market 
rices have now for some time t m practically stationary. 
is has evidently been regarded by consumers as an indication 
that the lowest price—at least for the present—had at last been 
touched, and there has been a disposition to take advantage of the 
low prices, and what seems to be ed as a favourable time at 
this period of the year, to buy for delivery in the ensuing year, 
which has resulted in a fair weight of business being done, which, 
although it has not been sufficient to enable makers to get any 
better prices, has given a rather steadier tone to the market. In 
hematites there is also a stronger tone, but this has been brought 
about more by a restriction of the output than by increased 
demand, and can scarcely be said to represent any real improve- 
ment in trade. Manufactured iron is—with the exception, per- 
haps, of a rather easier tone here and there in bars—maintaining 
its position, forges generally being still well supplied with work, 
and hoops and sheets especially keep very firm at full rates, 

A rather more healthy feeling characterised the Manchester iron 
market on Tuesday, ere was more inquiry stirring in pig iron, 
and the stronger tone in Glasgow and Middlesbrough warrants 
helped to steady prices, although it could scarcely be said that there 
was any really py oe improvement in the actual condition of 
trade. So far as Lancashire pig iron is concerned, local makers are 
still practically out of the open market at their quoted list rates of 
38s. 6d. to 6d., less 24, for forge and foundry qualities, delivered 
equal to Manchester, to which they seem determined to hold, and 
local iron meets with little or no inquiry; but in district brands, 
both Lincolnshire and Derbyshire, there has been a very fair 
amount of buying going on. Although there has not been much 
buying in any great quantity, individually the transactions, taking 
them all through for the t week or so, have represented 
a considerable weight of business, principally for deliveries 
commencing in the New Year. Makers have had to be content 
with the low rates now current, but for Lincolnshire iron the 
average basis of the prices that have been got has been about 
36s. 6d. for forge and 27s. for foundry, less 24, and for foundry 
Derbyshire about 39s. 6d. to 40s., less 24, delivered equal to 
Manchester. The considerable fall which has recently taken place 
in Middlesbrough iron has also brought out a fair amount of buying 
at prices ranging, according to quality, from about 40s. to 41s. net 
pone for good named foundry brands delivered equal to Man- 
chester. 

For hematites makers are now holding out for a slight advance 
upon the prices they would have taken a few weeks back, and for 
good No, 3 foundry qualities delivered in the Manchester district, 
average quotations are now about 52s. to 52s. 6d., less 24 per cent. 
This stiffening in prices has a out more inquiries, and at old 
rates business could be readily done, but buyers do not seem to 
believe in the restriction of the output having any appreciable 
permanent effect, and there is no disposition to pay advanced 
prices, and so far there has been no real business done to establish 
any actual advance, 

n manufactured steel, trade continues very quiet ; in connec- 
tion with locomotive work there have been some moderate orders 
given out, but steel plates generally are still only in — demand, 
and do not average more than £6 17s. 6d. per ton delivered in the 
Manchester district, whilst for steel forgings excessively low prices 
have to be taken. 

There is a generally active trade still doing in nearly all descrip- 
tions of manufactured iron, and most of the forges have sufficient 
work in hand to keep them fully going for the present. In bar 
iron, however, there would seem to be not quite so much work 
——- as in other descri a and . ee there is some 
indications of weakness, sellers here and there being pared to 
book orders at a little under £4 17s, 6d., although this’ is. still the 
minimum quoted price. There seems to be no present or imme- 
diately prospective scarcity of work amongst hoop and sheet 
makers, and prices are very firm at £5 to £5 7s. 6d. for hoops, and 
£6 10s. to £6 12s. 6d. for good qualities of sheets delivered in the 
Manchester district. 

The condition of the engineering trade generally can still only be 
reported as unsatisfactory. With few exceptions machine tool- 
makers report work to be falling off rather than increasing, and in 
some instances they are quieter than they have been for a con- 
siderable time Boiler makers and machinists are kept gene- 
rally and fairly well supplied with orders, and there has been a 
little more work stirring amongst locomotive builders and railway 
carriage builders, both on home and foreign account. Taking 
engineering works all through, they are, however, but indifferently 
engaged, and there is the continued complaint to which I have had 
so often previously to refer, that for the most part work is only 
obtainable at what are really unremunerative prices. 

The report to which I referred last week, of the removal of 
Messrs. Sharp, Stewart and Co. from Manchester to Glasgow, and 
which I understand has now been definitely decided upon, been 
received with deep and general regret throughout the district, not 
only because of the serious loss to the industrial interests of Man- 
chester, but equally because a firm universally held in such high 
repute is severing a connection which has extended cver the 
greater portion of the present century. It is upwards of sixty 
years since Mr. Thomas Sharp, an iron merchant, in conjunction 
with Mr. Richard Roberts, the well-known inventor of the mule 
and of improvements in self-acting tools, first started the works, 
not on their present site, but more in the centre of the town, as 
machine makers, and for a long period of years the firm enjoyed a 
most prosperous career, one noteworthy incident in connection with 
its history being the introduction to this country of the Giffard 
injector, which has been the pioneer of the numberless similar 
appliances of the kind that have since been introduced. With the 
introduction of locomotive building, for which the firm attained a 
reputation perhaps second to none in the country, more commodious 
premises became n . The present Atlas Works were started 
and gradually enlarged, the old works being ultimately given up, 
and the site on which they stood is now covered with valuable 
warehouse property. The lease of the land on which the present 
works stan shortly expire, and this in conjunction with the 
more favourable conditions on which their branch of trade can be 
conducted on the Clyde, where, as I stated last week, the business 
is to be carried on in conjunction with the Clyde Locomotive 
Company, would seem to have been the inducements which have 
led to the transference of the business to Glasgow. 

The collection of all the requisite material for vigorously pushing 
forward the construction of the Manchester Ship Canal is going on 
a , and whether the London and North-Western may eventu- 
ally suffer or not from the competition of the canal, the company 
is Just now reaping a fairly ems harvest in the large quantities of 
contractors’ plant that are at present being conveyed over their 
line to the ship canal works. y referred last week to the orders 
for locomotives which the contractor had placed in the hands of 
several Leeds firms, and I may now add that Messrs, Ashbury and 
Co., of Manchester, have secured a large order for railway tip 
wagons and other material required for the usual constructive 
works ; whilst in Warrington extensive orders have been given for 
implements and other material. 

_I may also add that Messrs. Ashbury are executing some con- 
siderable carriage orders for Spain for metre gauge railways, in 
which an important development seems at present to be taking 
place in the shape of extending these narrow gauge lines over 
the less thickly populated districts of the country, to act as 
feeders for the main lines. 

In the coal trade, except that the spell of severe weather during 
the past week has given a little extra activity to house fire quali- 
ties of fuel, there is no improvement to report. Pits are not work- 
ing more than five days a week, and all descriptions of fuel are 





to 3s, 9d. best slack, and 2s, 6d. to 2s. 9d. common sorts. 
For shipment there has perhaps been a little more doing, but 
rices are no better, steam coal delivered at the high-level, 
i ge or the Garston Docks, being still obtainable at 6s. 6d. to 
6s. 9d. per ton. 


eerie Ook of the principal features in the shipbuilding trade 
this week is the acceptance of an order by the Barrow Shipbuilding 
Company to lengthen the Isle of Man Steam Packet Company's 
steamer, Mona’s Queen, with the view of affording additional space 
for new boilers, and accelerating her speed. She is fitted with 
triple-expansion engines, and with increased steam she is ex 
to travel next season fully 20 knots per hour. A few new orders 
are in for steamers and sailing vessels, but the outlook in the 
shipbuilding trade is certainly not cheering. There is a further 
improvement to note in the hematite pig iron trade, and makers 
are asking full prices—44s. to 44s. 6d. per ton net, f.o.b., for mixed 
numbers of Bessemer iron, with 43s. 6d. for No. 3 forge and 
foundry qualities. These quotations are firm for prompt delivery, 
and forwards are asked 6d. more, It is true that in some cases 
needy sales have been made at about 42s. 6d. per ton, and hematite 
warrants have been done at 42s. to 43s. per ton. Stocks of pig iron 
are very large, and the determination of makers to restrict the 
output by fully 5000 tons per week has been forced upon them in 
order to check the tendency towards lower prices. It is now 
estimated that fully 250,000 tons of iron are in stock, There is 
already evidence that the restriction of output is resulting in 
enabling makers to maintain and improve prices, and it is notice- 
able that holders of warrants are following the example of makers 
in keeping up prices. The steel trade is not so brisk as of late, 
especially in reference to rails, which are in lessened enquiry and 
at lower prices, £4 per ton being now the quotation for heavy 
sections of rails. Makers are, however, well able to hold their own, 
and are not pressing sales, because they fully believe that the 
growing firmness in the pig iron trade, and the increased enquiry 
for iron ore at fuller prices, wili result in imparting a similar tone 
to the steel trade. Billets are in good enquiry at £4 per ton. Slabs 
are in quiet demand. Blooms, which are quoted at £3 lis. to 
£3 17s. 6d. per ton, are in very quiet demand. Steel for shipbuild- 
ing purposes is in slow request. The iron ore trade is still favour- 
ably affected by the increase in the freights on Spanish ore, and 
ordinary qualities of native ore are quoted at from 8s. $d. to Ils. 
per ton. ere is a firmer tone in the coal and coke trades, and, 
although the consumption is not increasing, es are likely to 
advance. Shipping is not so busy as of late, but the season may 
now be considered closed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE usual Parliamentary notices given by local railway com- 
nies include several proposals of much interest to this district. 
The Midland now confirm the statement I was in a position to make 
some time ag that it would itself undertake the construction of 
the Dore and Chinley Railway. This scheme was originally taken 
up by influential gentlemen, residents and landowners in Derby- 
shire, chiefly with the view of developing certain districts in which 
they were tly interested, and which had been so long shut out 
from the advantages of railway communication. The capital at tirst 
pro was £1,070,000, of which the Midland covenanted to sub- 
scribe £100,000 and agreed to work the line for 50 per cent. of the 
gross receipts, which they guaranteed should not be less than £60 
per mile. After considerable opposition the Act was obtained, but 
owing to the insufficiency of capital subscribed, it fell through. 
The Midland Company has now taken up the scheme, and at a 
meeting of the Dore and Chinley directors, held at Derby last 
Thursday, they approved of the proposition to transfer their 
powers and privil to the Midland, agreeing at the same time 
to promote an Abandonment Bill which wil) take effect if the 
Midland does not succeed in carrying its scheme. The line will 
begin at the Dore station, on the main line of the Midland, six 
miles from Sheffield, proceed by Totley Brook, burrowing under 
the Dore Moor hills, and emerging at Grindleford Bridge, near to 
Longshawe Lodge, the shooting-box of the Duke of Rutland; 
thence to the picturesque village of Hathersage, where “‘ Little 
John” is buried, and his bow can be seen in the parish 
church; on to Hope, Brough, Bradwell, and Castleton—the 
site of the famous mines—joining the Midland main line to 
Manchester at Chinley. It will open up one of the most 
beautiful and least known districts of Derbyshire, and afford 
Sheffield an alternative route to Manchester and Liverpool. The 
Midland also contemplate a new line, to be called the Afreton 
Branch Railway. This line will begin at the company’s Erewash 
Valley Branch, near Alfreton station, and terminate at the end of 
the existing branch to the new colliery of the Blackwell Colliery. 
Another, the Birley Colliery Branch, begins at Beighton and 
terminates near the existing coal screens of the Birley collieries— 
Sheffield Coal Company—passing through parts of Beighton and 
Handsworth, and Aston-cum-Leighton. e proposals of the 
Manchester, Sheffield, and Lincolnshire Railway Company are also 
important. Its chief local enterprise is the line to open up the 
Rother Valley, in which it is estimated that over 2,000,000 tons of 
coal are raised per annum. This line would begin at Beighton, and 
sing Geena. sate of Killamarsh, Eckington, Renishaw, Barl- 
aan Staveley, Brimington, Whittington, Tapton, Newbold, and 
Dunston, terminateat Chesterfield. Several short lines are projected 
in connection with this Rother Vale Railway, mainly to afford com- 
munication with the pits of the colliery company at Eckington— 
J. and G. Wells—the Norwood collieries—Sheepbridge Coal and 
Iron Company—Renishaw Ironworks—Messrs. Ca poms | and Co.—- 
and the new Tieton colliery of the Staveley Coal and Iron Com- 
pany. The Manchester, Sheffield, and Lincolnshire Company 
contemplates another new line, beginning in the parish of Wales 
and terminating at Beighton, to accommodate the parishes of 
Wales, Langben-en-le-Morthen, and Treeton. i 
The Miners’ Conference at Barnsley has terminated as was 
anticipated. There were three resolutions submitted—({1) That 
eight hours in the twenty-four be the maximum day’s work for 
all persons employed underground where the le shift is 
worked, and seven hours when the double shift is worked, 
the time to be reckoned from bank to bank; (2) that one 
general holiday be observed each week, this day to be fixed in 
each district, and to be strictly observed, even though the men 
may have been idle on any preceding day that week ; (3) that in 
order to clear off surplus stocks and secure a 10 per cent. advance, 
one week’s holiday to be taken simultaneously all over the United 
Kingdom, or such other number of holidays as may be necessary 
to secure these objects. This movement affects 500,000 men and 
boys. The conference opened at ten o'clock, and continued till 
two. It was not open to representatives of the press, to whom the 
results were communicated at the close. The resolutions passed 
were to the effect that the majority of votes were in favour of 
these resolutions, and that the conference be adjourned for a 
fortnight to hear the results of the Ni stle Conf and 
take action accordingly. The vote for and against the resolu- 
tions was not disclosed, but the representatives of the press were 
informed that the majority for limiting the output and ‘‘playing” 
a week, and one day a week, was considerable. Mr. E. Cowey, 
President of the Yorkshire Miners’ Association, was in the chair, 
and was supported by the leading officials, with the exception 
of Mr. Benjamin Pickard, M.P., who is on his return journey 
from America. Te ~ 
A Glasgow firm, by the publication of a letter which sey have 
received, disclose a system of fraudulently-branded steel bary 
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which is of spoctel interest to steel centres. A writer, who dates 
from Diisseldorf, offers to supply steel bars of German make, 
** stamped all with Swedish s, and to all practical purposes 
equal to the real article.” ‘If you like,” he adds, ‘“‘to try the 
quality, I can send you some samples, and if you decide to buy 
some afterwards, you need not get the works to stamp any brand 
which you may decide upon putting on. This you can get done 
after the bars have left the works, or the works will do this for 
you.” The letter begins b — if the firm to whom it is 
addressed are buyers of Swedish steel bars for the India or China 
markets, and closes by impressing upon the recipients the necessity 
of agen! the communication as “ strictly private,” adding, ‘‘I 
shall be glad if you will accordingly treat it as such. Only, some 
people I know are making these days enormous profits out of 
i.” 


The sharp touch of frost last week set the joiners’ tool makers at 
work upon skates. There is no trade so susceptible to the first 
indication of real winter weather. As soon as ever the ice would 
bear, the numerous sheets of water in the Sheffield district were 
covered with people enjoying the seasonable pastime. Though an 
industry of but brief duration, it was at one time a very important 
occupation for the makers of joiners’ tools. Now-a-days the 
Germans seem to have got the grip. Two Sheffield houses of 
merchants have had delivered to them this season no fewer than 
40,000 pairs of skates of German make; and these are not of the 
cheaper kinds in which German houses have been wont to undersell 
Enghsh firms, but of an expensive and well-known skate bearing 
a familiar name. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 


THERE was an improved attendance at the Cleveland iron 
market held at Middlesbrough on Tuesday last. Inquiries were 
more numerous than for some time past, and prices decidedly 
firmer than they were at the end of last week. On Friday, the 
18th inst., merchants would have sold No. 3 g.m.b. at 31s. 14d. 
per ton for prompt delivery, but they have since reverted to 
31s. 3d., or the quotation current on the 15th. There is now 
some inquiry for delivery over the first quarter of next year, and 
a few sales have been made at 31s. 6d. per ton. Most of the 
recent transactions, however, have been for delivery over the 
remainder of the present year. Most makers are now anxious to 
book fresh orders, and are willing to accept 31s. 6d. for December 
delivery. Beyond that they decline to go in the meantime. 
Considerable business in forge iron has lately been dune at 30s. 
per ton, and some lots have been sold at slightly less. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 44s, whey ** Ac Yorkshire,” Cleve- 
land, No. 3, 33s.; ‘‘ Acklam ic,” 35s.; refined iron, 48s. to 63s., 
net cash at furnaces. 

Warrants are again in demand to some extent, and quotations 
have advanced from 30s. 104d. to 31s. 6d. per ton. This is without 
doubt a movement in sympathy with the improved tone of the 
Glasgow market. 

The stock of pig iron in Messrs. Connal and Co.’s Middlesbrough 
store on Monday last was 326,563 tons, representing a further 
increase of 398 tons. 

Pig iron shipment from the Tees had, during the first twenty-one 
- of the present month, reached only 46,770 tons, or about 

tons less than during the corresponding portion of October. 

Orders for finished iron have increased during the last few days, 
but no improvement in prices has taken place. 

The Tees Conservancy Commissioners have just issued their 
report and financial statement for the year rm October 31st, 
1887, The results recorded are remarkably satisfactory, indicating 
as they do a decided improvement in the trade of the river. The 
total income for the year reached £61,222 8s. 6d., which is 
£12,130 11s. 11d. more than the revenue for the preceding year. 
Of this income, £54,126 2s. 6d. was derived from the port of 
Middlesbrough, and £7096 6s. from the port of Stockton. The 
total number of vessels which entered and left the river was 5489, 
amounting to 1,881,658 tons capacity. In other words, more than 
100 vessels entered and cleared per week, the average size bei 
343 tons. The increase over the previous year was 755 ships an 
385,700 tons. Of the total number of vessels, 4509 came as far as 
Middlesbrough, and 664 as far as Stockton. 

Encouraged by statistics, it is not rising that the Com- 
_. Missioners have decided to proceed at once with the deepening 

’ of the river between Newport and Stockton, at an estimated cost 
of £10,000, and to construct a turning-place at the latter port for 
large ships, at a cost of £600. The extra depth to which the dredging 
will be carried is 2ft. An amendment moved by the chairman, to 
the effect that before proceeding with this undertaking Sir James 
Rendel should be consulted, was lost. Mr. Fowler, engineer to the 
Commissioners, had given it as his opinion that the wharves and 
other property upon the banks would not be damaged by dredging 
to the extent named. But the chairman, and those who sided with 
him, thought a second opinion ought to be obtained on this point. 
The Stockton members of the Commission contend that their trade 
has been actually damaged by the improvements made in the 
lower reaches of the river, because the tide ebbs more completely 
than it used to do, and therefore ships take the ground sooner 
than formerly. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 


THERE has been more activity this week in the Glasgow pig iron 
warrant market, with the result that prices have shown a certain 
improvement. This has occurred, too, despite the fact that the 

week’s shipments were unusually . They amounted to 

tons, as against 5899 in the same week of last year. Of this 
quantity 2140 tons were coastwise shipments ; so it will be seen 
that the exports were very limited. To the United States 550 tons 
were despatched; Holland, 450; India, 350; Italy, 250; and 
Russia, 100 tons. There are at present several steamers loading, 
and others are chartered to convey pig iron to ey es which from 
8000 to 10,000 tons is expected to be despatched before the close 
of the year, in order that it may escape the extra duty thereafter 
to be exacted. The number of furnaces in blast is yor gm 
and the week’s addition to stocks in Messrs. Connal and Co.’s 
Glasgow stores is about 2000 tons. These stocks are now about 
100,000 tons larger than they were a week ago. 

The current quotations of Scotch makers’ iron are as follows:— 
Gartsherrie, f.o.b. at Glasgow, per ton, No. 1, 45s. 6d.; No. 3, 
42s,; Coltness, 50s. and 42s, 6d.; Langloan, 47s. and 43s. 6d.; 
Summerlee, 48s. 6d. and 42s.; Calder, 46s. 6d. and 40s.; Carn- 
broe, 41s. 6d. and 38s. 6d.; Clyde, 45s. and 40s.; Monkland, 
41s. 3d. and 38s. 3d.; Govan, at Broomielaw, 41s. and 38s. 3d.; 
Shotts, at Leith, 46s. 6d. and 44s. 6d.; Carron, at Grangemouth, 
49s. and 43s.; Glengarnock, at Ardrossan, 45s. 3d. and 40s.; 
Eglinton, 41s. and 38s. 3d.; and Dalmellington, 42s. and 38s. 6d. 

The agreement of the Cumberland makers to reduce production 
has imparted firmness to the hematite market, and the prices have 
been advancing. ee still, however, much below what they 
were in recent times. e requirements of the Scotch steel makers 
are largely met by the production bt 0 made at home by 
imported Spanish ore, but there is a iderable market here for 
shipment abroad in English hematite. There has also been a cer- 
tain movement this week in Cleveland warrants, the demand and 
the prices being improved. 

There is a good business in the malleable iron department, but 
the prices show no improvement. Indeed, the rates are somewhat 





difficult to maintain. For merchant bars £4 13s. 9d. is the quo- 
tation, less 5 per cent., but it is reported that in one or two 
instances business has been done rather under that rate ; for scrap 
iron the inquiry is very quiet, and there is little doing in old rails. 

The steal makers are fairly well supplied with work, but the 
prices are not at all satisfactory, and it is thought that it will be 
necessary to reduce wages. Indeed in one instance a notice to 
terminate contracts has been given, which is interpreted as the 
preliminary step towards such a reduction. 

During the aap week there was shipped from Glasgow locomo- 


The freight market is everywhere getting firmer. Operations 


have been resumed at Llangennech tin-plate works, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


Wuat little change there is to note this week in either price or 
demand for iron in these markets is for the better, as in some 
articles a small rise has taken place. The numerous conventions, 
and ially the fact that the weighty Saar and Moselle Works 





tives to the value of £16,463, of which £10,000 went to Rangoon, 
£4063 to Africa, and £2400 to Calcutta. A paddle steamer and 
engines, valued at £9200, and hull and machinery of four barges, 
£3400, were despatched to Calcutta; and a steamer and two barges, 
worth £10,625, went to Rangoon. There was shipped besides 
machinery, worth £ ; sewing machines, £4410; steel goods, 
£8260 ; aad general iron manufactures, £19,690. 

There has been a scarcity of ships for the conveyance of coals, 
and freights in nearly all directions have been advancing ; yet the 

uantity of coals despatched from Scotch ports in the past week 
shows a good increase on that got away for several weeks — 
ously. At Glasgow, 24,160 tons were shipped; Greenock, 1953; 
Ayr, 7570; Irvine, 161); Treon, 6603 ; Ardrossan, 2646; Burnt- 
island, 15,926; Leith, 5936 ; Grangemouth, 11,579; Bo'ness, 2630 ; 
Granton, 2174; Port Glasgow, 400; total, 83,187 tons, as against 
81,212 in the corresponding week of iast year. The inland trade 


is improving, but so far there is no appreciable improvement in | 


prices. 

At a conference of Scotch miners’ delegates held in Glasgow on 
Monday, it was agreed that in pursuance of the resolution of the 
recent conference at Edinburgh, a week’s holiday should be taken 
by the Scotch miners either on the first or last week of January 
for the purpose of restricting the output of coals, and allowing 
time for accumulations to be cleared away from the collieries. 
The miners of Fife have by a large majority voted in favour of 
taking a week’s holiday, and of working only eight hours a day. 
In the Kirkintilloch district there is also a great majority in favour 
of the holiday. Should it be held in the first week of January it 
will not cause much inconvenience, as the New Year holidays 
generally extend over two or three days at any rate. But if the 
men suspend work in the last week of January considerable trouble 
is likely to result, and the probability is that in Fife, where the 
colliers work under contract, they may involve themselves in the 
liability for damages if they suspend work. 











WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE air is thick with rumours about amalgamations of vested 
interests, removal of ironworks, and the like. With respect to the 
first, it is only a question of time for important amalgamations to 
take place in Cardiff railways, in particular, but it is too early yet 
to be more explicit. 

The people living by the sea-shore at Barry, Briton Ferry, and 
Swansea are making bids for ironworks to be removed to their 
location. In some places, at the Barrows, Swansea, in particular, 
it is stated that land can be had for nothing. It is not likely 
that this will modify present arrangements, or tempt others. 
Ironmasters will wait, and see with what measure of success the 
Cardiff experiment of the Dowlais Company will be attended. 

The Dowlais Company is well placed in the matter of Bilbao 
ore, thanks to the prevision of Mr. Jenkins, of Consett, in 
securing for Dowlais the favourable position it holds with Con- 
sett, Ebbw Vale, and a foreign company in a little monopoly at 
Bilbao. So it will be well to see how Dowlais fares first. 

There is little doubt that the great removal of Dowlaisis certain, 
but at first three furnaces, equal to an output of seven of the 
existing furnaces, are oeing discussed. All house property has been 
depreciated 50 per cent. by the proposal to remove so gigantic an 
establishment, and naturally so. A large proportion of the rates 
is borne by Dowlais, and the burden that will fall upon others will 
be very great. 

I am told, on excellent authority, that the sea freight being less 
from Barrow to Swansea than the railway rate from the Welsh 
works, the latter are suffering considerably by the competition. 
Cases have been mentioned to me, which I cannot further par- 
ticularise, showing that the North of England and Scotch iron- 
masters are running the Welsh ironmasters very hard, and in 
several instances securing business. This will lead to a strong 
appeal for a revision of railway charges, and a movement in that 
direction may be anticipated. 

Amongst the novelties sent by Cyfarthfa to the Newcastle 
Exhibition was a tine block of 4ft. steam coal. This was a subject 
of considerable discussion at the Exhibition. Coalowners doubted 
its genuineness ; it was of such compact ‘limestone ” character. 
The fact was that it was genuine enough ; but had been carefull 
sawn out of a larger block, and was almost like ebony or black 
marble. The perfect 4ft. Cyfarthfa steam coal may be taken as 
one of the best types of that measure, as within a slight distance, 
comparatively, to the east it becomes more bituminous, and to the 
west more anthracite. A few years, and the difficulty will be to 
find any sample left. 

The house coal men have voted strongly against the existing 
scale. At a meeting at Aberdare on Monday the decision was— 
For the scale provided six amendments are carried out, 4000; 
neutral, 300; for the scale as it is, 72. 

The coal trade at Cardiff continues sluggish, but prices are firm 
at Swansea ; prices for best steam are varying from 8s. to 9s. 6d., 
according to quality; bunker’s steam as low as 6s. 9d. Rhondda 
No. 3 is quoted at Cardiff at 8s. 3d. to 8s. 6d.; steam as low as 9s. ; 
best, and small 3s. 6d. Coke is showing better, and sells freely at 
late quotations. Small bituminous, which is in good demand at 
the works and at port, sells for 7s. 3d. Lower quotations for 
Spanish are 12s, at port. 

A successful re-start of the Blaina Tin-plate Works and of the 
Landore blast furnaces is announced. 

There is unmistakeable improvement in the iron and stee! works, 
and greater activity and promise in connection with the whole of 
them from Blaenavon to Swansea. 

If railway rates could be adjusted I should have no fear of a good 
winter's trade. Large quantities of tin bar are now being turned 
— and the improvement in the tin-plate trade has been quickly 

elt. 

At the Exchange, Swansea, on Tuesday, it was announced that 
block tin had been advanced £7 10s. since the last meeting. 
Co; also had advanced from £47 2s. 6d. to £51 5s. 

-plate workers have had a hard time of it in the endeavour 
to do business in the teeth, so to state, of the great rise in tin, and 
it is only now that they are showing that they can doit. Plates 
have been advanced in price proportionate to the advance in tin, 
and it is either business done at those prices, or no business at all, 

The Exchange quotations at Swansea were: Ordinary coke tin, 
14s, 3d. to 14s. 6d.; Bessemers, 14s. 6d. to 14s, 9d.; Siemens, 15s. 
to lds. 6d.; ternes, 26s. to 28s.; charcoal, 19s. to 21s.; best, 21s. to 
23s. 6d.; wasters, 6d. less per box than prices all round. 

The iron and steel quotations of the trade are nearly about the 
same as they have been for some time. Merchant bars, £4 7s. 6d. 
Heavy steel rails are quoted a little less, £4 to £4 5s.; light sec- 
tions, £4 17s. 6d. to £5 Zs. 6d.; steel sheets up to £8 10s.; blooms, 
from £4 5s, 

Renewed and most successful experiments in firing shots by 
electricity have taken place at Ynyshir pong In one case, Mr. 
Abraham, the colliers’ M.P. as he is called, fired the shots him- 
self. It is thoroughly believed that a great problem has been 
solved and an important factor in colliery explosions done away 
with. In each case the pit was cleared during the discharge, and 
the failures of shots very few in number, 





have joined the grand wrought iron sales bureau, has given the 
impulse to this slight improvement where observable. In Silesia 
pig iron maintains itself well at a slightly enhanced figure, puddle 
pig being M. 47 and foundry M. 54 to 55 p.t., and the mills and 
orges are even better employed than during last month; and the 
same satisfactory state of things pervades the neighbouring 
markets in Austria, where demand for iron manufactures is most 
abundant. 

In the western districts, specially, is to be noted that iron ores, 
partly in consequence of the high water freights on Spanish ores 
and partly through the large contracts which have been made for 
next year, are a trifle dearer, and now range in the Siegerland 
from M, 8°80 to 12°50 p.t., according to sort, whilst Nassau 
hematites are M. 3 dearer, which prices are very firm, as also are 
those of Luxemburg brand, which are in excellent demand. 
It is not at all improbable that Westphalian furnaces wil! 
have to give up using Spanish ores and return to the native 
supplies, if the former should not become cheaper, which is 
scarcely likely, unless new mines near Bilbao are discovered 
and opened up. Ores any way free from phosphorus are extremely 
rare—almost unheard of in Germany—which is against the 
B steel makers, and will greatly account for the large 
quantity of basic made in the country. The prices of pig iron, 
notably in the Siegerland, are very firm, and the demand has been, 
and still is, so good that the output of twenty-six furnaces did not 
quite cover the,demand last month, and recourse was had to English 
raw material in some cases, while stocks, including foundry iron, 
are reduced to 51,570t. for the whole district. In consequence of 
the rise in sheets, puddle pig has advanced M. 1 p.t., and is now 





noted M. 46 to 47 p.t.; spiegel of low quality, 10p.c. Mn., 
52; Bessemer, 48 to 49; foundry, 49 to 55, according to 


the No.; and basic 43 to 44, which in some quarters is in 
active demand without affecting its price. Forge pig is every- 
where in full request, foundry moderately so, and mer re- 
mains steady, but without life. The pig iron convention lapsed 
this last week, and the result of a confidential ting held on the 
16th inst., so far as it has transpired, leads to the belief that it 
will be prolonged till the end of the year. The future stability of 
the wales will depend upon the definite result of this meeting, 
showing upon what a slender thread the whole fabric of the trade 
here hangs in spite of the wrought iron convention. 

The rolling mills have nearly everywhere satisfactory orders in 
hand, sufficient to insure them regular work for some time to come, 
in some cases known to me till February next. Since the Saar Works 
joined the grand convention their prices for bars have been put up 
to M. 118 p.t. as a basis at Neuenkirchen, whilst girders have been 
advanced M. 3, and now stand at M. 106 p.t. at Burleuch. These 
works, with those of Hessen-Nassau forming the S.W. group, 
produce about a quarter of all the rolled iron sold in the Empire, 
which is estimated at 600,000 t. per annum. The price for the 
Rhenish-Westphalian group was fixed at M. 122°50 p.t. for mer- 
chant bars within the home radius, Orders for export have 
improved a little, though the quantity has fallen off for this 
year as compared to last. The hoop branch is exceedingly ani- 
mated; +4 are firm with a tendency to rise, and are at present 
noted M. 125 to 127°50 p.t. The business in sheets is very good, 

~ 
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all the mills in the Siegerland, and most of those in Westp! 
are very busy, and have work for a considerable time ahead. 
price is now M. 142 p.t., though, till old orders are run off, this 
price is not realisable. Before the approaching meeting at Diis- 
seldorf, little can be said about the course the wire rod trade will 
take. It is ex , however, that a common sales-bureau will 
be organised, and then a slight rise in price declared. Meanwhile, 
wire and wire nails are firm in price, and the works and factories 
well employed. The price of iron wire rods is M. 110; in steel, 
05 ; wire in either metal, 130; and wire nails, 145 p.t. The con- 
vention has lowered the discount on gas tubes 14 p.c., equivalent to a 
rise of 5 p.c. on the net price. In steel and railway material and 
wagon building there is nothing remarkable to note. Ata recent 
tendering for wheels and axles, the lowest offer per set was M. 303 
p.t. ; for crucible steel tires, 290 ; in Martin steel, 230 ; and in fine 
grain iron, 175; fish-plates were 95 p.t. 

The machine shops continue well employed, but no further rise 
in prices has taken place. The. brass foundries, on the other hand, 
have procured an advance in prices of late, consequent upon the 
rise in tin and copper, and for the first half of this month have 
secured abundant work. The prices are for bronze castings M. 1°75, 
phosphor-bronze 1°85, and for red — 1°80 p. ko. 

Though the Consuls report a good deal concerning German com- 
petition in other articles, with the exception of wire rods and 
wire, England need be in no immediate alarm about its over-sea 
trade in iron, though a constant sharp look out should not be 
relaxed by those interested, especially in the far-off Eastern and 
South American markets. The official report of German exports of 
iron and steel for September, 1887, is jubilant at the quantity, 
which was, of iron and steel wire rods and wire 17,620t., or 1272 t. 
more than in September, 1886. Of rails there were 12,188 t. 
Belgium took 3996, or one-third of the total export; America 
received 159 t., Switzerland 1076t., Australia shows 4592 t. 

inst 1044t. for the corresponding month last year. The 
etherlands, which used to be a chief customer, took no rails 
in consequence of Belgian competition. The export in bar 
iron has fallen off, through more inland demand and _ less 
export to Russia, from 16,079 to 12,333 t. Russia took 1170 t., 
63 p.c. less than in mber last year, which shows that it 
is not yet independent of foreign sources for some kinds of sec- 
tional iron. good deal of constructional ironwork comes to 
works in Germany from Dutch export houses for Eastern countries. 
Now, this work would be cheaper done in England, and it is a pity 
this field is not better cultivated by English firms. The trade 
journals here are e rated at a report, which, it is said, has 
emanated from Sheffield, that after trial by the Government officials 
in Japan, English rails should have been found superior to those 
made in Germany. 

An explosion of gas in the Gneisenau coal mine in Westphalia, 
occu last week, killing fourteen men and seriously injuring 
others, In this connection may be mentioned the disastrous explo- 
sion of dust in a very la flour mill at Hamelin, on the Weser, 
when one end of the mill was blown to pieces, overwhelming an 
adjacent dwelling-house and killing and wounding several persons 
in both buildings. 

The French iron trade is gradually improving, since a common 
sales bureau for the Nord department has been provisionally 
agreed upon, and the price-depressing policy of the dealers at 
Paris has begun to slacken. Makers have raised the price of mer- 
chant bars to 130f., and ordinary plates to 165 p.t. The Belgian 
iron trade is firm as ever, and the works have been obliged to call 
in to their aid French assistance, from the ores upwards to finished 
articles, in order to deliver promptly enough, and because native 
raw materials are getting so dear; but for next year few orders 
are at present in hand. Nevertheless, there is t confidence in 
= future, and another furnace is about to be blown in in the Liége 

istrict. 
Lamers order for steel rails has just dropped in from Brazil, and 
er from Spain. Girders for export are 110f. at Antwerp, 
ices are very firm indeed, 117‘50f., and even 120, being 
ium it is not caleu- 
Igian-English thin 


and pri 

demanded for ve delivery. In Be’ 
lated upon that Bayt tetas will agree toa 
sheet convention. 
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AMERICAN NOTES, 


(From our own Correspondent.) 
New York, Nov. 10th. 

Sreet rails have unex: ly dropped 1 dol., 

and are now 33 dols., with rumours that they may 

to 82 dols., and even less. _buyers are 
ar? he holdin, out, There are inquiries on the 
market to-day for nearly 100,000 tons, and offers 
at 32dols. for several lots, Buyers fear the 
syndicate may shut down six weeks or two months, 
and thereby force them to cover at advancing 
prices, in consequence of restriction. Large 
quantities of old material and iron and steel are 
arriving. Last week’s .r of old rails, 3643 
tons; since January Ist, 143,808 tons, against 

19,282 tons the same time last year. Receipts of 
steel rails, 140,000 tons. Prices are strong for all 
kinds of material. No. 1 foundry, 20dols. to 
21 dols.; mill, 16°15 dols. to 17°50 ols. ; lish 
Bessemer, 20 dols, to 204 dols.; age 
97 dols. Sales of Lake copper, " Ib., at 
11} to 124. Exports for week, 60,600 Ib.; for 
year, 9,9 ,224 refined, and 42 412,936 Ibs. matte 
and ore. The advance in copper and tin hel 
lead, and during the week tons sold at 4°30 
at the start, to 4°50 at the close. 

The iron and steel makers throughout the 
country are all very busy, and the outlook is 
excellent for the winter. Trade conditions are 
favourable, The volume of business is 7 per cent. 
greater than last year. Railroad earnings show a 
falling-off. Several natural gas lines are er 
for next year, and will aggregate 100 miles. 
During the Lr four monthe- fifty 1 fifty muillion dollars 
have been added to the country’s circulation, and 
the effect is visible in easy rates and abundant 
loans. The winter’s prospects are excellent, and 
scarcely any idleness exists, 








NEW COMPANIES. 
ome following companies have just been regis- 


D. C. Green Compressed Air, Forced Draught, and 
Ventilating Company, Limited, 


Upon mn pe an cv dated 20th inst., 


this com the business 
f fT the D D.C, C. Groen Ventilating and 


and g 
Engineering Company, Limited, It was incorpo- 
rated on the 10th inst., with a capital of £75,000, 


in £5 shares, The subscribers are :— 
. hares, 


8 

*H. F. Green, 7, South-parade, Bedford Park, 
engineer 

J. Adamson, 2, Ashmount-road, Hornsey- lane, 
; oe 
J. C. Duke, 87, Nelson- -square, Blackfriars, “clerk 

J. : Bl a Nayland, Suffolk, engineer 

lsey, amaica-buildings, St. Michael's 
7 accountant .. + 

*J, Tolley, 66, Cannon- street, architect... 

E. C. de Segundo, 2, Aldridge-road Villas, West. 
bourne Park.. .. 1 
The number of pres is at ne be feed than 

three, nor more than five; qua ualification, 100 
shares, The first are: Major-General Webber, 
chairman; Henry Francis Green, managing 
director; James -— and any other person 
appointed by them. r. Hiram S. Maxim, in- 
ventor of the ‘‘Maxim” gun, is appointed con- 
sulting engineer for five years, 


le 





Graphite Plumbago Crucible Company, Limited. 


On the 15th inst. this company was registered, 
with a capital of £25,000, in £10 shares, to take 
over the business of plumbago crucible manufac- 
turers, carried on at Tanners’ Hill, Deptford, by 
Messrs. Ryle Brothers, under style of the Graphite 
Plumbago Crucible Company. The said business 
was established in 1857 by the late Mr. John 
Hyman, and was eteouaty carried on by Mr, 
George Bower. The subscribers are :— 


Share 
F. V. Hornby, 8, Plowden-buildings, Som, 
barrister 


I'M Curtis Lyon, “4, Lombard: street, ‘merchant 


ane 
rm Exchan e-chambers 
D. D. Grogrg, Gora m, taiodiedvanr > 
N. J. Ryle, 19, Highbe ry-terrace, N. , merchant... 
A. Spencer, 2, Beacon-hill, N., clerk’ as 
The number of directors is not to be aii than 
two, nor more than eight; the subscribers are 
to appoint the first, The company in general 
meeting will determine remuneration. 





1 
1 
1 
1 
1 
1 





J. D, Hickman and Company, Limited. 


This company was registered on the 15th inst., 
with a capital of £2000, in £10 shares, to manu- 
facture and sell “ Hickman’s patent rudder 
attachments or fittings.” The subscribers are :— 


*E. Hart, a 14, Moorgate-street, chartered 
accountant ee 
7 t Hewitt, 28, Moorgate- -street, solicitor oe 
T. Hart, 28, Moorgate-street, solicitor .. .. 
A. % Bowen, 28, ry -street, solicitor ..  .. 
C. W. Rout 19, Union-road, Walthamstow. . 
R. H. bag 14, — street, E.C., wine 
mere! A$ 
C. Hart, Ewell, Surrey. 


The first three édicidion are siaystatad 
directors, 


meron no 


a 





National Exhibition Association, Limited. 
This association was registered on the 16th inst., 
with a capital of £175,000, in £10 shares, to 
acquire yet pend of the American Exhibition, 
Limited, and to prepare and arrange in the United 
Kingdom, or elsewhere, exhibitions of arts, manu- 
factures, inventions, resources, products, and 

other matters, The subscribers are:— 


8 
John R. Whitley, mae General Italian Exhi- 
bition, Lillie Bridge, 8 
Vincent A. Applin, italian Exhibition, ‘Lillie 
Bridge, 8.W. 
- as Italian Exhibition, Lillie Bridge, 
"S.W. ., journalis 
W. T. Collier, Italian Exhibition, Lillie Bridge, 
ms W., correspondent . 
F. Faller, Italian Exhibition, Lillie Bridge, 
» Secretary . 
J. gbrigstiman, 3 137, Cheapside, manager ‘Brad- 
A. Kirby, J.P. | Fairlawn, New-cross 


The g t of the tion will be 
vested in an executive council of not less than 


tet 











five, nor more than nine members; qualification, 
ten preferred shares, The first members are :— 
John Robinson Whitley, Sir Alfred Kirby, Victor 
jae | J. Priestmann, V. A. Applin, and J. G, 

Speed. Mr. Whitley is empowered to nominate 
three members of the Executive Council. The 
remuneration of the council will be £1000 per 
annum. Mr... Whitley is appointed director- 
general of such exhibitions, and will be entitled 
to a salary of not less than £2000 per annum. 
Mr. V. A. Applin is appointed secretary, at a 
salary of £600 per annum, 





Railway Train Telegraphy Company, Limited, 

On the 11th inst. this company was registered, 
with a capital of £3000, in £1 shares, to construct 
demonstrative lines of railway train telegraph, 
with all necedsary adjuncts, under letters patent 
granted to Thomas A, Edison, Ezra T. Gilliland, 
and Lucius J. Phelps, The subscribers a 
N. H. Wood, 42, Gutter-lane, E.C., merchant .. 
A. Dix Phelps, 4, Som: merset-villas, Wimbledon .. 
R. A ete Staples, Hornton-street, rye See 


e ‘Sehaolls, 1, Tufnell Park- road, “merchant . 
W. G. Rose, 64, ‘Riversdale-road, Highbury New 


R. po Lomax, i, Westbourne- street, Chelsea, art 
Cc. “Gran, is, 18, Poplars-avenue, Willesden Parke 


ee 


~ 


Registered without cpeeial iitiien, 


Red Moss Works Company, Limited. 


This company was registered on the 12th inst., 
with a capital of £20,000, in £1 shares, to manu- 
facture peat, charcoal, gas and dye products, and 
to trade as iron manufacturers and engineers. 
Certain patents, &c., will be purchase 
terms of an unregistered agreement of the 
ult. The subscribers are :— 

Shares. 


G. a, 67, St. George’s-square, 8. W. 
B. Chapin, ‘Lombard House. .. ey 
Clarnia Shaw, Fire B: e, Southwark oe 
Moss orwich, Lancaster .. .. 

R. A. Knight, 12, Abchurch- -lane, merchant... .. 


F. J. Dickson, 16, Leadenhall- eid solicitor 
8. A. Bird, Uxb: ridge . ° 


The number of preererey is fot to a ass. thar 
three, nor more than seven; qualification, £25 
in shares or stock. The first directors will be 
appointed at the first general meeting, the sub- 
scribers acting ad interim. The company in 


general meeting will determine the remuneration 
of the board. 


ee et tt et et 





R. Bell and Company, Limited. 

This is the conversion to a company of the 
business of R. Bell and Company, of South- 
street, Wandsworth, manufacturers of matches 
and match-boxes, It was registered on the 
10th inst., with a capital of £100,000, in £5 
shares, with the following as first subscribers :— 


8 
*C. R. E. Bell, Wandsworth, match manufac- 


turer. 1 
*W. Tarr, Wandsworth, ‘match manufacturer 1 
C. A. Bell, 73, Queen Victoria-stree 1 
E. C. Warren, New Adelphi- 2 ‘naval 

architect .. 1 
J. Cosway, 73, ueen Victoria- street, accountant 1 
- Ta = 49 oe 8.E , book-keeper .. 1 

HH. "Bard is, 15, Handley “road, Hackney, . 

cler! aa ook 


The number of detent is mt Pet be we than 
four; qualification, fifty shares, or £250 stock. 
The first two subscribers, and such other persons 
as are appointed by the signatories, are the 
tirst directors. Remuneration—chairman, £200 
per annum; each other director, £150 per 
annum, 





Grassington Waterworks, Limited, 

This company was registered on the 8th inst., 
with a capital of £1000, in £1 shares, to supply 
the village of Grassington, Yorkshire, with water. 
There are fourteen signatories to the memo- 
randum of association, who collectively subscribe 
for 100 shares, 








Krna’s CoLLEGE ENGINEERING SocrEty.—At a 

neral meeting held on Tuesday, November 15th, 

r. Ranken read a paper on ‘“‘ Photographic 
Apparatus,” yoyo the apparatus in 
the field and t for the 
production of canives and pr prints, The author 
commenced by a description of the various forms 
of lens in use, including Ross's, Dallymere’s, 
Swift’s, and Lancaster's, and then passed on to 
the cameras, of which he stated that there are 
about 150 varieties. The author explained the 
peculiarities of some of these, and exhibited some 
of the different makes of cameras, including 
Brown’s patent camera, which, in the author’s 
opinion, is one of the best. Robinson's detective 
camera was also shown. Plate-holders, tripods, 
instantaneous shutters, actinometers, washers, 
lamps, printing frames, rollin ng machines, and 
burnishers were then described and their pecu- 
liarities commented upon, At a general meeting 
held on Tuesday, November 22nd, the president 
in the chair, Mr. Hewett read a paper on “‘Sub- 
marine Mining.” The author commenced by 
briefly stating the —s. ensuing from the 
use of a submarine method of attack and the 
means of performing it by (1) electrical and (2) 
mechanical mines. Descriptions were then given 
of the different kinds of mines now used, and the 
method of laying and then firing them from either 
a fixed station or by means of a circuit closer. 
The cross-bearing instrument, for observing when 
the hostile strip is directly over the mine, was 
then explained, as well as the mechanism of the 
circuit closer. The question of mechanical mines 
was then entered upon, pointing out that although 
they had their advantages, they are greatly in- 
ferior to electrical mines, In connection with 
mines supplied with motive-power, the Whitehead 
and Breman torpedoes were described. The 
author concluded with some formule for calcu- 
lating the force of submarine waa In the 
discussion which followed, Mr. A. H. Preece gave 
some account of electrical fuses, and after a 
hearty vote of thanks to Mr. Hewett, the meeting 
adjourned, 








THE PATENT JOURNAL. 
Condensed from the eet 9, the Commissioners of 


Application for Letters Patent. 


*,* When patents have been “communicated” the 
name address of the communicating party are 
printed in italics, 


15th November, 1887. 

15,596, ArrivicIaAL Pavements, J, W. MacKnight, 
London. 

15,597. Pranorortes, G. Green and 0. pig Pad London. 

15,598. HyprocaRBon Motors, E. Butler, London. 

15,599. BassINETTE rahe Ww. Bryan, ’sen., and W. 
Bryan, jun., Birmin 

15 o. Biwcrnic CmssoLas — Raitway, W. 

. Gerrard, Pres’ 
15,601. pec ‘CANDLE ian G. W. Forbes, Bristol, 
15, os AppLyinG SHeet STEEL as Panes, for Doors, 
W. Wade, Crewe. 

15,608. Pivottine Swine Lookine-ciasses, &c., W. J. 
Payne, London. 

15,604. CLEANING | Winpows, &c., F. Redmond, Dublin. 

15,605. Lapres’ Hair-pins, . Goundry, Gosforth. 

15,606. Hoxprast for SECURING HaAnpDLes to Brooms, 
&c., A. Taylor, London. 

15,603. Currinc the Harr of Horszs, &c., W. H. 
Hillier, Nailswo 

15,608, Topacco, &c., *Casixes, C. Simmons and G. H. 

kis, Cardiff. 


15,609. AuromaTic SaLe of Cicars, &c., F. D. Butler, 
London. 

15,610. Fotpinc up PerampBo.ator, J. Nutter, Irlam. 

15,611, Hay and Straw Trussinc Macuinery, G. 
Woodville, Manchester. 

15,612. Frame for Rear Drivine Sarety Bicycues, H. 
: es and n, Smethwick. 

15,613. ne J ea A. E. Harrison and F, C. Tom- 

ngpo! 

15,614. Eoowpanoes, T. C. Lidster, Hull. 

15,615. Furnaces, F. Goddard, Nottingham. 

= Ticket or TaBLet, G. B. Baughan, Waltham- 
stow. 

15,617. Hypravutic Recor, Brakes, O. Krell, London. 

15,618. Printinc Macuives, O. Imray.—(J. C. Fowler 
and E, A. Henkle, United States.) 

15,619. Printina Macuivnes, O. Imray.—(J. C. Fowler 

nd E, A. Henkle, United States.) 
15,620. Jornmma LeatHerR Bevtino, B. J. Gibney, 


ion. 

15,621. Stoppinc Motions, W. Rothwell, London. 

15,622. ApvusTaBLe Cups for Music, &c., Stanps, J. 
Hornby, London. 

15,623. SHutTLEs for Looms, F. 8. Hamel, Birmingham. 

15,624. Sotrrarres, 8. Atkins, Birmingham. 

15,625. RESERVOIR. PENHOLDER, D, Mason.—{G@. and H. 
de Lambert, France.) 

15,626. Woop-workINc Macuinery, A. and R. Kerr, 

ow. 

15,627. Rartway Venicies, H. H. Lake.—(Pullman’s 
Palace Car Company, United States.) 

15,628. Fastener and Necktie Ho.per, G. H. Couch, 
London. 

15,629. Lever Hatr-GLope or Giope Stopper, C. B. 
Peacock, London. 

15,630. Automatic ExTincuisHMENT of O1L Lamps, E. 
Soutter, Warwickshire. 

15,631. PoLte CuHar Firrinc for Metatitic Horse- 
Couxars, J. Brindley, London. 

15,632. ComMUNICATING Movement to Toys, 8. F. 
Martin, London. 

15,638. Coa.-vases or Boxes, A. H. Bremner, London. 

— Fire-Bricks, J. Gay and F. W. Wood, North- 

eet. 

15,635, Lamps, R. F. Heath and H. Walker, London. 

15,636, Frxixc Come Founparions in BEE- -HIVEs, T. B. 
Blo low, Welwyn. 

15,637. Comp FounpaTion in Frames of BEE-HIVEs, 
7. B. Blow, Welwyn. 

—_ Recutatine Watcues, W. Hardy, jun., Lon- 


on. 

15,639. Fixine Lerrers, &c., to Giass, R. W. and A. 
J. Willis, London. 

15,640. Packine for Hypravcic Work, J. C. Margetson 
and R. Blunt, London. 

15,641. Preparinc Wire for Givpine, C. Seiler, 

ndon, 

15,642. ReocuLatinc the ELEcTRO-MOTIVE “ee of 

Sxconpary Circuits, W. H. Scott and E. A. Paris, 


ndon. 
15,643. DouBLe Seamino Metat Boxes, 8. B. Stevens, 
London. 


15,644. Jornts of Gas, &c., Pipes, J. B. Petter, London. 

15,645. Courtine Saarts to VEHICLES, G. Brownlees, 
jun., London. 

15, ees. SicHT-FEED LupricaTors, W. Adams, Man- 


ter. 

1b, 647. CoLourtne Matter for Dyeinc, G. Tall and 

mn, Liverpool. 

15,648, “BILL ILES, W. P. Thompson.—({The Schlicht 
and Field Ane, & United States.) 

15,649. Lamps, Thompson.—(B. J. M. 
United —, 

15,650. Ovens, R. Cornthwaite, Liverpool. 

15,651. Securrna Hanp_es to Drawers, W. R. Lake. 
(W. W. Chilton and C. V. Faile, United States.) 

15,652. Printinc Macuine, M. F. Dickinson, jun., 
London. 

15,6538. Execrrican Apparatus for SIGNALLING in 
Trains, H. H. Lake.—(The De Mier Electrical Train 
Signal Company, United — ) 

R. Lake.—(@. V. Morey, 


15,654. Hepp.es for Looms, W 
15, | pean Hinags, F. L. Scheidemann and F. W. Bender, 


Menge, 


United States.) 


15,656. Securinc CovERINes of Dress Streets, W. 
Holmes, London. 

15,657. Hypravutic Enornes, W. Tee, London. 

15,658. Gas Enorves, C. Davy, London. 

15,659. S1IGNALLING in Trarns, J.. Lawrence, London. 

15,660. ELectric CLocks, A. J. Thomas, London. 

15,661. Feepinc, &c., COMPOSITION FIRE-LIGHTERS, J. 
H. Glew and J. Hayes, London. 

15,662. Removinc. Skin from Lusricators, W. 8. 
Simpson, London. 

15,663. Sewina Macuiyes, P. Diehl, United States. 

15,664. Szwine Macuings, P. Diehl, United States. 

15,665. Grinpine, &c., Pans, C. Appleby, London. 

15,666. CEMENT, G. MR. Layton, London. 

15,667. Testina the StrenotH of So.utions of TANNIN, 
B. Nicholson and T Palmer.—(C. Collin and L. 
Benoist, France.) 

15,668, AnTIsEPTIC or DistnFecTant, W. J. Cooper, 


London, 
15,669. Facttitatinc Transport of Ecas, T. Bishop, 
Lo 


mdon. 

15,670, Burners for ReGENERATIVE Gas Lamps, G. 
Porter, London. 

15,67!. Firtines for ILtumiatine Gas, G. Porter, 

mdon. 

15,672. ALCoHOL Stoves, H. a. London. 

15,673. DirEcT-acTiINnec STEAM Enaines, D. D. Hardy, 
London. 

15,674, ARTIFICIAL TooTtH Crowns, G. Evans, London. 

be Gas, &c., HypRo-caRBON Enornes, G. Adam, 


ndon. 
15,676. Time CaLcuLator, W. Wood, London. 
16th November, 1887. 
15,677. Sotrtarres, &c., G. H. Blackhurst.—(2. B. 


Blackhurst, Canada.) 
15,678. Top Piece for Boor Hees, I. J. Machin, 


ndon. ; 
15, be NavEs for WHEELS of VenHicLEs, 8. Wilde, 
Cheshire. 
15,680, #0. Vo ULCANISATION Of WATERPROOF Fasrics, H. H. 
15,681. 


dington, Manchester. 
Movtpine Lumps of Fuet, J. H. Yeadon and 
R. Middleton, Leeds. 
15,682. CLgantna Cotron Seep, R. 8S. Baxter and G. 
D. Macdougald, Dundee. 





15,688, S1LK F. Fleming, Halifax. 
15,684. Br Daskpeee Lacie J. Bullough and J. Kirkham, 


15,685. Lanes Prorectors, D, Robertson and C. H. 
Swift, Greenhead. 
15, "pe Takina-up Motion in Looms, 8. Whitaker, 
ndon. 
15,687. Concentratine Sopa Lye, J. Dixon, Sheffield. 
15,688. ConsumiInG Smoke, A. Anderson, Monkwear- 


mouth, 
ee Rivertinc Macuine, J. Mackenzie, Eggles- 


15,690, Manuracture of Giass, G. Wood, Leeds. 
15, ,691. MAKING Knoss, &., W. ae Birmingham. 
15,692. ComBINED Hose Cart, &c., W . Cooper and J. 
Holdsworth, Hull. 
—— pBexpenixe Faprics NoN-INFLAMMABLE, T. G. 
, Manchester. 
15,694. Stoprinc Borties, D. Rylands, on ong 
15, 695. VaLvE Bort es, D. Kylands, 
15, 096. a MaTTRESSES, Ww. Waterhouse ona zx. W. 
tern 
15,697. Iai TATION SEAL Sry, H. Lister, Halifax. 
15, "698. VELOCIPEDES SADDLES, G. Salter and C. J. 
Holdship, Birmingham. 
&c., J. Pumphrey, 


15,699. Manuscripr PRINTER, 

Birmingham. 

15,700. Carp CyLinpers, J. E. Wadsworth, Man- 
chester. 

. Carriace Lamps, H. Hughes, London. 
. TRAWL Nets, G. Duthie, Glasgow. 

. GaLvaNic Batrery, J. Court, London, 
. VaLves, L. Howard, Liverpool. 

. COUPLING, V. Holliday and J. P. Hitchcock, 
London, 

a Fasteninc the Enps of Banps, V. Holliday and 

. P. Hitchcock, London. 

15, vot. | Supstace Section Inpex, W. H. Barrett, 

ow. 

15,708. UniversaL Microtome, W. Barrett, Glasgow. 

15, 709. Steam Borers, E. C. J. Davis, Glasgow. 

15,710. Hay KNIvEs, ’G. A. Garfitt ‘and J. Crooks, 
Sheffield, 

15,711. Heatine Fiat-1rons, T. G. Dorning, London. 

15,712. VeLocipepes, E. Mushing, Birmingham. 

15,713. ExtincuisHinc Apparatus for Lamps, T. H. 
Harvey, ndon. 

15,714. Furnaces, T. Snowdon, London. 

15,715, Suips’ Sipe Licuts, T. Brétéché, London. 

15,716. BeLLows, &c., A. Langlois, London. 

15,717. Exvecrrica, Date and Time Stamp, C. A. 
Randall, London. 

bs fa Puncuine or Cutrina CHecks, C, A. Randall, 

ndon. 

15,719. Water Gauges, C. Wells, London. 

15,720. ENvELope Opener, C. Wells, London. 

15,721. Exvecrrican Movement, A. W. Armstrong, 
London. 

15,722. ConverTiNG a PooTooRaPHic [mace on a GELA- 
TINE SurFace into a Revier or INTAGLIO PRINTING 
Surrace, H. Sutton, London. 

15,723. Tap or Vatve, A. Edwards and G. Stoneham, 

don. 

15,724. Hypraucic Capstans, W. Shapton, London. 

15,725. CLEanine Topacco Pipes, H. Peacey, London. 

15,726. Conpucrors for Etecrric Lamps, N. K. Cherrill, 
Shortlands. 

PxHotocrapHic MarTeriats, E. H. Farmer and 
H. K. Tompkins, London. 

15,728. Currinc, Groovine, &c., Woop, G. A. Oncken, 


ndon, 

15,729. CanpLE ExtIncuisHer, I. D. E. L. Lloyd-Jones, 
ndon 

15, a GALvaNic Batreries, J. Vaughan-Sherrin, 


1S 78 a for Bassoons, O. Hawkes, London. 
15,732. CHECKING APPARATUS, J. Rk. Ward, London. 
15,788. Corp PULLEY and Support, A. Theyskens, 
mdon. 
15,734. Cookine VesseLs, H. Fricker, London. 
15,735. SiGNALLING Apparatus, W. R. Lake.—((C 
Grivolas, France.) 


17th November, 1887. 


15,736. Securtne the Enps of Tapes for Drivixne 
SPrnD_es, J. Day, Bradford. 

15,737. Steam Boi.ers, T. Beeley, Bradford. 

15,738. CLEAVING Buocks of Fuew, J. A. Yeadon, R. 
Middleton, and H. T. Nadin, Leeds. 

15,739. Cements, J. W. T. Stephens, Cardiff. 

15,740. STEAMSHIP Propvutsion, G. Chapman 

15,741. Sprines for CarriaGes, T. W. 
Brighton. 

15,742. Steam Enornes, J. Maxwell, Glasgow. 

15,743. Frre-Bars, T. Carter, Sunderland. 

— —— Tron, W. and T. Blackwood, jun., 


Glasgow. 
Smith, West 


15,745. Suterss low Sritcu SEWING MACHINE, vr. W. 
J.C 





m an 

15,746. ‘Macaiery for WINDING Yarns, J. Corrigan, 
Manchester. 

15,747. Macuinery for Winpina Yarns, J. Corrigan, 
Manchester. 

15,748. Destruction of WeEps, D. ~—_ London. 

15, 749. Breakine Coat, G. Lowry, Ba ey. 

15, 750. Workinc Tramway Points, C. 1. Cuthbert- 
son, Birming! 

15,751. PuoroorapHic DARK Supes, W. B. Birch, 
Dublin. 

15,752. Cricket Bats, A. J. Altman, London. 

15,753. Startine Tramcars, H. Bennett, Derby. 

~ 754, ELECTROLYTES of SECONDARY BATTERIES, W. J. 

8. Barber-Starkey, Manchester. 

15,755. Pickers, A. Broadbent, J. W. Sykes, and R. 
Gledhill, Halifax. 

15,756. Conner CutTrinc Macuines, T. Furnival, FE. 
Tudor, jun., C. Preston, and W. Byway, Man- 
chester. 

15,757. Hotpers for Paotocrapuic Piates, A. J. Boult. 

G. Eastman, United States) , 

15,758. CAMERA ATTACHMENTS, A. J. Boult.—(G@. East- 
man, United States.) 

15,759. ComMuUNICcCATING with Tratns, A. E. Porte, 
Dublin. 


15,760. TREATMENT of SEwacE, W. Webster, jun., 
London. 
— TRAVELLING Wess, Feits, &c., B. Meinert, 
ive 
15,762. FIRE-EXTINGUISHING Sprinkiers, A. A. Tatter 
, London. 
— Firepiaces, &c., A. Haslam and J. Settle, 


London. 

15,764. Fastentna Sasues, &c., J. W. Stevenson, 
London. 

15,765, Wick Ho.pers, T. Hayward, London. 

15,766. TreatinG Skins, C. Collin, L. Benoist, B. 
Nicholson, T. Palmer, London. 

15,767. Winpine-up Inpicator, L. P. Guignard, 

mndon. 

15,768. Eco Wuisks for Spone Macutnes, A. W. Arthur- 

. ton, London. 

5,769 


Fotpixc Roor-rrusses, &c., R. Bucknall, 
London. 
15,770. Inversion of Cane Suaar, J. F. Madocks, 
Ampo 
~~ VansisHeEs, F, Crane.—(W. D. Field, United 
tates, 
16,772 Gum Resins, F. Crane.—(IV. D. Field, United 
tes. 
15, a Baars F. Crane.—(W. D. Field, United 
Stat 
Td “PURIFYING Compounns, &c., C. Williams, 
mdon. 
15,775. = for SIGNALLING on Raitways, A. Duffin 


Lon 
15, 776. , Dritts, C. J. Richards, London. 
15,7 777. — of ELECTRIC Tram-cars, A. J. Jarman 
15,78 a Cars, Locomotives, &c., A. J. Jarman, 
15,779. ELECTRICAL Fey A. J. Jarman, London. 
15,780. Cop Tuses, J. B., G., and J. B. Swailes, 
London. 
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15,781. Wat Lapper and Fire-gscape, T. A. Abbot, 
London. 


15,782. ~~ Cars, G. Clifford, London. 

15,783. Wire Nats, J. Nichols, Birmingham. 

15,784. Buckies, L. Mayer, London. 

15,785. Tickets, J. M. Black, London.—{Received 17 
November, 1887. Antedated 20th May, a.p. 1887. 
Under International Convention. } 

15,786. PRoPELLING and Sreerina Boats, E. Pombas, 


on. 

ye ene Heap Gear for Horses, F. A. Thouveuin, 
ndon. 

— MuttipLe Expansion Enoines, A. Laing, 


iw. 
15,789. CuurNine, W. Bergh, London. 
15,790. Casks, E. Ball, London. 
15,791. ALLEVIATING Par, W. Cc. ‘.% London. 
15, 792. ARTILLERY Movntinas, D. D. T. O'Callaghan, 


Lon: on. 
15,793. REFRIGERATING Macuines, R. Matthews, 

ndon. 
15,794. Warmine Pawn for Mepicat Purposes, C. J. 


ua on. 

15,795. Steam Enornes, A. V. Newton.—(J. Ericsson, 
United States.) 

15,796. Wroxpixne Tareaps, W. T. and J. H. Stubbs, 
Manchester. 


15,797. Sewrve Macurnes, J. E. Carver, London. 
15,798. Preservine Pass=ncers' CLoraine, 8. M. y 
Valdivielso, London. 
15,799. Avromatic De.ivery Boxes, B. Burkin and 
T. Melville, London. 
15, - i apa Cranks for Bicycies, F. L. Rédel, 
Dat 
— Evectric Lamps, W. H. Beck.—(A. M. Michel, 
nee. 
15,802. Tooth Brusues, J. Evans and J. F. Golding, 
London. 
15,803. Scissors and other ArTicLEs, T. W. Newman, 
London. 


18th November, 1887. 
— Sewrsc Hat Learners, T. M. Cockroft, Shef- 
15, 805. ‘cen Wreatx Cases, F. Henderson, 


15,806. oe ENTING DownwakD DravGutT in CHIMNEYS, 
J. Johnson, St. Leonard’s-on-Sea. 

15,807. _— Fasrics, D, Mason.—(N. Reiser, Ger- 
Many. 

15,808. Stace Itiusion, F. Harvard, London. 

15,809. ComBIna Woot, &c., H. W. and J. H. White- 
head, London. 

15,810. Borer Furnaces, D. prem, G Ww. 

15,811. Hypravtic Gas Vatve, G. Watson, Birming- 


15, 812. Raisinc and Lowerinc Winpows, A. Lever, 
5. T. Pearson, and T. Richmond, London 

15,813. Raitway Borrers, J. Mitchell, Sheffield. 

15,814. Comprnep Paste and Size, zs Carr, Scar- 


borough. 
15,815. ADJusTMENTs of Winpows, J. A. Macmeikan, 


mdon. 
— EXTERMINATION of Rappits, &c., A. W. Murray, 
blin. 
15,817. PREVENTION and Cure of the Gares in Pouttry, 
T. Campbell, Haddingtonshire. 


15,818. ‘‘VENEERING” Fett Hat Bopies, N. L. Hilton, 
Manchester. 

15,819. “‘VENEERING” Fe_t Hat Boptgs, N. L. Hilton, 
Manchester. 


15,820. InTERLOcKING Apparatus for Raitways, W. F. 
rleigh, London. 
15,821. Hzatisc Rooms, &c., F. and A. Craven, W. 
Pinder, and P. H. Stansfield, Bradford. 
15,822. Recrsrrrine Tap, C. Windust, London. 
15,823. Comprsep UMBRELLA and WALKING-STICK, G. 


Beech, London. 
15,824. VeLocipepes, 8. Miller and W. E. Whitbread, 


London. 

15,825. a Locx or Bott, J. og Birmingham. 

15,826. Iaprintinc Marks on Goops, J. A. Cundall, 

anchester. 

15,827. Heatinc HoLtiow Roiiers for PHorocrapHic 
anaes Presses, éc, W. E. Moss and J. Mitton, 
201 - 

15,828. Penxcit Leaps, &c., J. Moseley, Manchester. 

15, 829, Batt and ROLLER Brarincs, J. Ashworth, 
Manchester. 

15,830. RarLway SicNaLiiso Apparatus, J. Willey, 

er! 

15,831. ScREW Wrencz, T. Shepherd, Richmond. 

15, 832. Preparise Fruit, &c., R. H. Courtenay, 
London. 

15,833. Surprrnc Coat, &c., W. in, ae. 


15 834. Surpprne Coat, &e., W. eolm, Gl 
15,835. ENAMELLED Than & axvien, 
Aberystwith. 


15,836. Boots for Foorsat, &c., T. Jones, London. 
15,837. Raits for Rartways and Tramways, R. Brad- 
w, Manchester. 

15,838. ATracHMENT of Castors to BepsTEeaps, &c., 
8. Sproston, Birming’ 

15,839. Burninc Mrverat O11 in Stoves, &c., J. M. 
‘Anthony. —(E. G. Marks, United States.) 

15,840. NEEDLE-casE, J. Darling, Glasgow. 

15,841. Boots and Suoes, W. McDonnell, Limerick. 

15,842. Recervine the Tarvst of PROPELLER and other 
Suarts, W. B. Thompson, Dundee. 

15,843. SOuNDER SCREEN for TELEGRAPH Purposes, G. 
Beech and G. Welch, London. 

15,844, COMBINATION of Barometer, &c., C. Phillips- 
bourne, London. 

15,845. Vacuum Pumps, &c., F. B. Hill and M. Shearer, 
London. 

15,846. Securrve Covers of Jars, F. A. Darton and F. 
G. Phillips, London. 

15,847. Bep Matrresses, D. Mason. —(A. Florein, 
France.) 

15,848. CarTripcgs, T. P. Wood, London. 

15,849. Comprsation of a Watcu, &c , L. Weill and H. 
Harburg, London. 

15,850. Om Lamps, R. F. Heath and H. Walker, 


London. ‘ 

15,851. SoLution for Unnarrinc Hines, J. Palmer, 
London. 

— ILitvminatine Gas, J. H. R. Dinsmore, Liver- 


poo! 
15,853. Cioran, A. E. Hudson, London. 
15, -. Hopixe Fiat Irons whilst being Heatep, B. 
qn London. 
Pry Macuinery for Borne, &c., G. Harrison and 
The Northern Engineering Company, London. 
15,856. Knire and Fork CLeaner, E. Cawthra, Lon- 


don 

15.857. TREATING WRovGuT Scrap Iron, R. R. Gubbins, 
London. 

15, oe Dynamo Execrric Macuines, &c., W. Main, 


15,859. Rockinc-norsE, T. H. B. Hitching, London. 

15, 860. Taps, E. Boyes, London. 

15, "861. Or Cans, T. F. Braime, London. 

15, $62. HorsE-CLOTHING, _ ae London. 

15,863. Copyine Press, E. Nussbaum and 8. Netter, 
London. 

15,864. VeLocipepes, A. E. Price, London. 

15,865, Sprinsrvc Macuiyes, J. Hogg and A. H. Robin- 
. London. 
5,866. ORNAMENTS, E. Weis, London. 

1. 867. BepsTeaps, A. ng London. 

15,868. Dram Pires, R. N. Shaw, London. 

15,869. VENTILATORS, W. R. Hayes, London. 

15, 870. —~ ae Drums of Winp asses, H. Fletcher, 


15, S71. income, E. Shaw, London. 

15,872. Lever APPLIANCE for SUCTION Cups, W. 8. 
Simpson, London. 

15,878. SpRInc 4 Knee Cap for ar? W. 8. 
Simpson, London. 

15,874. Ropes, A. T. Cwerdinski, St. Louis, U 

15,875. EARTHENWARE, 8. Pitt.—(M. 8. Migie and @. 
G. Frelinghuysen, United States.) 

15876 Latues F. W. Ames, London. 





15,877. TeLecrapHic Apparatus, &c., J. B. Willis, 
London, 
1b, ‘ oncthng Urinisation of Compressep Arr, V. Popp, 


15,879. Penn S. F. R. Herrmann, London. 
15 g00, Atk PROPELLERS for PROPELLING Sues, H. C. 


15,881. New ALLoy for ELEcTRO-PLATING, C, A. Mey- 
gret and P. Marino, London. 
oe TvuBULAR and Soitp Screws, W. Reh, 


on, 

15,883. Evecrric Saretry Lamp Apparatus, W. G. 
Adams, London. 

19th November, 1887. 

15,884. Muvers’ Sarety Lamps, J. Ashworth, Man- 
chester. 

— Lg Bopies, W. Sidebotham, J. H. Gosling, 

F. J. Farmer, Manchester, 

15,88 386. Miits for GRIxpina Grain, J. and J. Edge, 
Liverpool. 

5 Avtomatic Detivery Box, A. W. Armstrong, 


on, 
15,888. Comprnep Compass and Scate, J. G. Rollason, 


ngham. 
15,889. Dous_e Bar Lock Roorine TiLe, T. N. Grim- 
eby, 
15,890. Lamp Carriers, W. Newton and M. J. Wheatley, 
South Shields. 
15,891. Measuninc Evecrrica, Currents, W. H. 


glas, Birming! . 

15,892. Feep Roiuers of Carpina Enornes, G. East- 
wood, e. 

15,893. Wasaine, &c., CLorHes, J. Heselwood, Man- 
chester. 

15,894. Comprinc Macutines, B. A. Dobson and J. Hill, 
Manchester. 

15,895. BorrLe Stoprerrna, L. T. Plose, London. 

15,896. RexpERinc Fasrics Waterproor, 7. F. Wiley, 


radford. 
15,897. Drawine Corks, J. A. Yeadon and R. Middle- 
ton, 
15,898. Papvocks, N. Brough and G. H. Austin, Bir 


one RENDERING Fasrics Waterproor, T. F. Wiley, 
‘ord. 
15,900. RenpErrnc Fasrics WaterProor, T. F. Wiley, 


radfo 

15,901. Optarntnc Perrect Compustion, J. 8. Taylor, 
and A. Harvey, Grimsby. 

15,902. Toot Cuest Locks, C. Corbett, Wednesfield. 

15, 08, Curttinec Clay Emirrep from Brick MACHINES, 


Parry, Westcote. 

15,904. Bai Vatves, J. W. anwar ig Lond 

15,905. Gas SToves, az: Boult.—(J. Smith. ae H. J. 
Boyd, Canada.) 

15,906. Brick Macuixnes, W. P. Thompson.—(W. 7. 
Duvall and H. Blunt, United States.) 

15,907. Paoromerers, G. B. A. Gibbons and C. J. 
McEwen, Liv I. 

= Non-EmiTinc SMOKE in Enoines, T. Huard, 

15,909. a Gun Toy, J. Sample, Newcastle-on-Tyne. 

15,910. RIFLE nea Scorer, J. McHardy and J. 
Livingstone, Dollar, N.B. 

15, O11. Feeprsc Furr to Furnaces, A. H. Stott, sen., 
C 

1, ‘vont 4 Prope.iinec Cycies, W. H. Blessly, Middles- 


15,908 Boanee, A. B. Dobbie, Glasgow. 

15,914. Lawn Tennis Pore, J. A. Duthie and J. Ander- 
son, Aberdeen. 

15,915. REVERSING Gear, D. Williams and W. E. 
Raymond, London. 

15,916. SArETY Va.ve, C. Macintosh, London. 

15,917. Press for Lawn TENNIS RAcKETS, W. Haw- 
cridge, Bradford. 

15,918, Twistinc Frames, A. Combe, Belfast. 

15,919. Reversine Apparatus for PERAMBULATORS, J. 
Price and H H. Nash, London. 

15,920. PERAMBULATOR Brakes, J. Price and H. Nash, 
London. 

15,921. Hor-ain Enoine, E. Schlinder and H. W. 
Thatcher, London. 

15,922. Sprinc Jack, A. Coleman, H. F. Jackson, and 

E. L. Dudley, London. 

15, oes. Locks, Larcues, &c., T. Burns and J. 8. Dum- 
bell, London. 

15, 924. STEAM Piaess, 2. C. Mewburn._{E. H. Nacke, 
Germany 

15,925. TAPS or VaLves, J. H. Schofield and A. V. G. 
Worth, London. 

15,926. PoRTLAND Cement, O. Bowen, London. 

15, 927, Saucepans to Prevent OverRFLOW while BoiL- 
inc, W. 8. Simpson, London. 

15,928. PortaBLE Lavatory and WATER-HEATER, G. 
Portes, London. 

15,929. Easexs, J. A. Macmeikan, London. 

15,930. Hyprau ic Jacks, A. E. Seaton, Sheffield. 

15,931.. Stee, Piates with THICKENED Epces, W. 
Davies, Sheffield. 

15,932. Ink-BLotrEers, W. Nagelschmidt, London. 

15, 933. Botrie-cLosinc Devices, W. Nagelschmidt, 
London. 

15,934. CLoTH-RaisInG Macuines, J. Schofield, Man- 
chester. 

15,935. Turn-sutrons, G. Y. Iliffe, Birmingham. 

15,936. ARTICLES of CLOTHING, L. Haslam, London. 

15, "937. CLEARING YARN and THREAD, L. Haslam and 
C. Marshall, London. 

FILTERS, R. Morris, London. 
5,939, ELECTROLYTIC TREATMENT of Sewaae, &c., W. 
U rebeter, jun., London. 

15,940. AUTOMATICALLY CLosinc Tap Hoxes of Casks, 
F. M. Morgan and C. T. Hulett, London. 

15,941. VeLocipepes, J. K. Starley, London. 

15,942. Muxes for Sprywinc, A. Koechlin, London. 

15,943. GALVANIC BATreRiEs, 0. C. D. Ross, London. 

1, 944. Worxkino Suirpe Vatves of Durtex Sream 
Pumps, T. Jefferis and Tangyes, Lon 

15,945. Grapaic PoRTABLE PLaxe io. ‘Mene, &e., 
Drawixo, J. W. Thomas and G. W. F. Moore, 


Lond 

15,946. Tra and Corree Pots, A. E. and J. E. Furniss, 
Sheffield. 

15,947. Boots, F. Edwards, London. 

15,948. Lamps, J. Methven, London. 

me 949. Movutps, W. Grasshoff, London 
15,960. 8 SELF-LIGATING Gas BURNERS, &e., E. Fahrig, 

15,951. Rasenoumere Gun, T. Nordenfelt.—(B. von 
Matern, Sweden.) 

15,952. Prosectites, H. 8. Maxim, London. 

15, 953. CoLLaPstBLe Beps, F. H. Street and C. Ellis, 


London 
15,954. Macon Guns, C. F. Wood, London. 
2ist November, 1887. 


15,955. Cuan, F. , London. 
15, 956. REVERSIBLE ‘ast IRON Sranparps, C. Froggatt 
and J. Stock 


Briggs, rt. 

15,957. WEAVERS’ Resp Hoox, W. Oldfield and J. Holt, 
London. 

15,958. Dercoratinc Iron Bepsreaps, J. Brookes, 
Smethwick. 

15,959. VENEERING, W. Nuthall, L. Thornley, and J, 

anchester. 
15,960. Travetiina TRUNK ond Bepsteap, J. L. 


anman, Bi 
15,961. Trap TwIsTine Frames, A. Ambler, Halifax. 
15,962. CAMERA-OBSCURA 88 & Toy, W. H. Day and G. 
Dimmer, West Cowes. 
o—— Water Tap and Boss, W. H. Wallis, South- 


15,964, Woven Wert Pite Fasrics, J. Wilkinson, 
Manchester. 
15,965. Beg rand TeLecRraPH and other Wires, A. 8. 


15,966. gs V. Morris, Ipswich. 

1s, 967. Paptocks, &c., J. Frakes and J. Lowe, Bir- 
amin ‘ham. 
5,968. StockineTTe Frames, R. H. Lendrum, Halifax. 

iS 969. PorTaBLE Sewer F.vsHino Tanks, B. D. 
Healey, Bamber Bridge 





15,970. AccipentTaL Insurance, W. Johnson, Liver- 


ison. Creantna Corton Seep, R. 8. Baxter and G. D, 
Macdougald, Dundee 

15,972. DyErne Corron VELV et, J, Marshall, Walsden, 
near Todmorden, 

15,978. Hopason’s Teazer GRATE and CLEANER, T. 
i m, Yeadon. 

15,974. Corrine Sunk Surraces, W. and T. 8. Taylor 

and H. W. Hobson, London. 

15, “975. Sroppinc Borrties, D. Rylands, Barnsley. 

1s, 976. Pumps, J. Reid, Bromley. 

15,977. Is Inpicatixa ‘the SPEED = Suarts, R. P. Fuge, 

15. a Pornixo Ur Surcicat Tureaps, &c., J. Milme, 


15, 079. Deweas Forceps, C, F. Forshaw, London. 

15, 980. Dress Improver, A. C. Herts, London. 

15,981. DovusLe FivusH WATER WaAstr Seavasure 
Vatves, J. Earsdon, London. 

15,982. Pepats for VELOCIPEDES, C. A. E. T. Palmer, 
London. 

15,983. Cooxino UTENsILs, $ J. Dewar, London. 

15; 984, Coatina Grass, W. J. Cox, London. 

15,985. D DIVERTING ELECTRICAL CURRENTS, E. Bergholt, 


15,986. —— Generators, J. J. Tinker, London. 
15,987. Micrometer for Optica, InstrRuMENTs, G, 
jhann, London. 

15,988. Transportina Packaae, J., R., A. M., and W, 
Milne, London. 

15,989. Dry Gas Governor, E. H. Skelton, Leyton. 

15, ‘po Sirting GRANULAR Mareriacs, E. Kreiss, 

mdon. 

15,991. VeLocipepes, W. Lee and D. Wiggins, London. 

15,992 Teapots, M. E. W 

15, "993, SIGNALLING Apparatus, W. P. Thompson.—(A. 
B. Harford, United States.) 

= Rottens for Grinpine MILLs, A, Stevenson, 


ey 008 ora ves, C. Billing, Liverpool. 
5,996. PREVENTING the SLAMMING of Doors, W. R. 
"ae. —(H. B. Russell, United States.) 

15,997. Pipes, &c., trat, London. 

15,998. Maxixo Nicks in TYPES, J. Y. Johnson.—{ The 
Thorne Machine Company, United States.) 

15,999. Vapour Burners, W. R. Lake.—({H. B. Ford, 
United States.) 

000. Domestic Fire-escape, F. St. J. Robinson, 


ndon. 
16,001. Lock for Sares, W. H. Beck.—(B. Paublan, 
France. 
16,002. Crosinc Jars, F. H. Palmer and W. H. 
Bowlsby, London. 
16,003. PuHoro-cHemicaL Printrine, W. Willis, London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


369.358. Suprortinc MecHANISM FoR VALVE STEems, 
E. P. Monroe, Philadelphia, Pa. —Filed September 
30th, 1886. 

Claim.—(1) The combination, with a valve stem or 
rod, of a carriage for the stem — spe adjustable med 
or track supporting the weight of and on 
end of the stem, substantially as woh er (2) The 
combination, with a valve stem or rod, of 
for the stem anda vertically ro may supposing tar 
or track for the carriage, which bar is also adapted to 
be rotated more or less to compensate for wear, sub- 
stantially as set forth. (3) The combination, with a 
valve stem or rod, of a carriage for the stem and a 
hollow adjustable’ 2 anes bar or —_ for the 
carriage, provided d bolt 
piece of metal forming a stem for ad netenenh of the 
track, substantially as set forth. (4) The combination, 








with a valve stem or rod, of a carriage for the stem 
and a track or supporting bar for the carriage, provided 
with a shank for ree | and adjusting the track, 
substantially as set forth. (5) The combination, with 
a valve stem, of a carriage for mee stem and a support- 
ing bar or track for the carriag cert athens composed 
of two parts bolted rohan ner ajustably tween the 
track and valve stem, substan 'y as set forth. (6) 
The combination, with a — stem, of a hollow 
carriage and a hollow su ng bar or track, sub- 
stantially as set forth. “PP Th 7) The s cantnhnaitan, of = 
valve stem and its packing and the 

adjustable track at one end with the yoke and “7 
horn and a carriage and adjustable track for the horn, 
substantially as set forth. 


369,562. Piston-rop Packina, W. 7. Small and H. H. 
‘Warner, Tacoma, Wash.—Filed April 27th, 1887. 
Claim.—(1) In a stuffing-box, the _ combination of 
the frames in within the 
er ceepee ype mond oe therein and pro- 
vided with fi diverging from theirbanes, with the 
fingers of each facing those of the other, ‘the light 
packing material between the rod and said fi 
and the coiled spring weg | against the base of the 
inner frame and against a fixed support within the 


369,562) 








—- box, substantially as specified. (2) The 
erein-described packing-box, ony ey of the outer 
pen B provided with the recess b and diaphragm 1, 
the inner section C peeviten = the —. cand the 
— c2, the cage D, ed with the openings d 
and flange g, the frames x K1, provided Na the 
fingers k, the ‘coiled 
Hf}, and the cut rin 
arranged substan 4 as and for the purpose weal en 


369,610. Power-priven Street Car, J. Noble, St. 
Louis, Mo,.—Filed April 28th, 1886. 

Claim.—(1) The combination, with a street car and a 
motor for ng the same, of driving gear sus- 
eae me from the ap al the motor, and a 

vice for preserving the mesh of the driving gear with 
pod sms sacified. (2) The binatio Mee er} street 

urpeses specified. com mn, a 
i and a motor prema ge of a frame led from 
the power shaft of the motor, and a series of driving 
pinions having their journals or bearings on the sus- 
pended frame, substantially as and for the purposes 





ified. (3) The combination, with the power shaft 
q the motwr, of the a loop frame, two sets of 
pinions ournalled therein, and pinions on the power 
shaft, which mesh with the trains of gearing supported 


Lee suspended loop frame, substantially as and for 
specified. (4) The pones me ation, with a 
street car, ar, of a s basben, two trains of gearing having an 


unequal number of idlers, so as to apis tn reverse 
963,610, 








motion, said gearing suspended from the power shaft, 
and an tateenetell 6 shifting a gear, substantially 
as and for the purpose spec’ 5) be combination, 
with a street car, of a an By of driving gearing 
nded from the power shaft, a pinion on the axle, 
radius bars which connect the axles of the driving 
inions and the — axle, Cee — aed 
purposes speci! (6 e combination, a 
end car, of a motor, A} trains of driving ng 
suspended from the power shaft of the motor, an 
interposed shif' a gear wheel, a shipper, and a 
rod for actuating my ne from either end of the 
car, substantially as cod ‘or the purpose specified. (7) 
The combination, with a street car, of a gas motor, 
driving gearing actuated by the motor for propelling 
the car, and a muffler and a waste tank for receiving 
the exhaust of the motor, substantially as and for the 
purpose specified. (8) The combination, with a street 
car, of a ae motor, driving gear actuated ede oe nn for 
pro} the car, a waste tank for recei the 
exhaust of the motor, and spray or jet pipes for 
delivering the tank water on the track, substantially 
as and for the pu’ specified. (9) The combina- 
tion with a power driven street car, of a brake system 
consis’ of brake-rods 37 and 38, rye! lever 34, 
connected to the brake beams by ns, fixed 
pulley 36, rope or chain 42, and thifting friction ‘clutch 
27 on the driven axle, substantially as and for the 
purpose specifi 
369,736. Brake Snore anv Heap, J. P. Race, St. Paul, 
Minn. — Filed April 19th, 1887. 
ih war SS. A brake er having the convex bearing 
ith the brake head B, pro- 
Pided witb a tag ~A ae wd bolt D, — which 


the brake shoe eneties. substantially as set forth. 

(2) A brake shoe provided with convex-faced lugs and 

a brake head ha’ “4 concave depression at its lower 
369,736 





end adapted to receive one of said lugs, combined 
with a brake beam and an L-shaj pivotal bolt, sub- 
stantially as described. (8) A brake shoo combined 
with a ho head and a be ang ivot for uniting the 
shoe and head aomng ress lugs for venting 
~ upward riding of the shoe, substantially as set 
orth. 


883. Coeeoash, J. Richards, San Francisco, 
Cal.—Filed April 14th, 1887. 
oe In a connecting-rod, the combination, 
with the embracing strap, of the strut and the 
divided due and its clampii cee Mp substantially 
as described. (2) In a connecting-rod, the embracing 
strap, in combination with a strut having enlarged ex- 





























tremities, one of which is provided with a split screw 
collar having clamping means, substantially as 
described. (3) The combination, with the embracing 
strap and the boxes for recei receiving the vided of an in- 


collar a 
vided with clamping means, substantially as d 














I LOPE EERE ETE NES 











Spee As BD eB te 


2 AEN PNA Te ti 
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HIGH AND LOW LOCOMOTIVES. 
By Proressor A, G. GREENHILL, 


Aw article in Tue Enoinerr of September 17th, 1886, 
with the above title has stated bg clearly the practical 
reasons why a high locomotive will run, contrary to the 
common preconceived opinion, with greater safety and 
steadiness under ordinary circumstances than a low loco- 
motive. The low locomotive is typified by Crampton’s 
express engine in the Exhibition of 1851, and the high 
locomotive by McConnel’s engine in the Exhibition of 
1862 (Fig. 1). 









= 
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The broad gauge fallacy, as it may be termed, was the 
idea in the minds of its projectors that the extra width 
would allow the boilers of the engines and the bodies of 
the carriages to be brought down between the wheels, 
and that the consequent lowering of the centre of gravity 
would conduce to greater security and steadiness of 
running. We find, however, that what remains of broad- 
gauge rolling stock is carried above the wheels, exactly as 
on the narrow gauge, so that the fallacy must speedily 
have been aabehed from practical experience. 

In arude age, with very bad roads, it was no doubt 
necessary to keep the centre of gravity low to prevent a 
capsize, and no springs could have stood the shocks and 
jolting. With a view of having to serve principally in 
such uncivilised regions, our military carriages are still 
constructed without springs, in order to be prepared for 
the worst; but when Telford and Macadam had improved 
our coach roads, and later the railway had taken the chief 
place as a means of locomotion, it was found that the 
danger of a capsize might almost be disregarded, and 
springs for carriages came into general use. 

1. Considering, then, a wheeled carriage with springs 
travelling on permanent way kept in proper repair, 
steadiness and ease of running are best secured by 
making the period of the vibrations as long as possible. 
In this respect the oscillations of the carriage are exactly 
analogous to the oscillations of a ship. So long as we 
are concerned only with the statical question of ballasting 
aship so as to enable it to stand up against a steady 
uniform pressure of the wind on the sails, we secure the 
requisite stiffness by bringing the centre of gravity of 
the ship as low as possible by placing weights near the 
keel, as in racing yachts of the Thistle type. But this 
excess of statical stability becomes disadvantageous when 
the ship gets among waves, because the period of vibration 
being shortened, the vessel is uneasy, and ships seas over 
the bulwarks, strains the masts and rigging, causes sea- 
sickness in the passengers, and shoots them out of their 
berths. To secure an easy motion of the ship among the 
waves, we seek to lengthen the period of oscillation by 
raising the weights until the centre of gravity is close 
below the metacentre—Fig. 2—and then to ensure 


FIC.2 








stability under sail the metacentric curve must be so 
adjusted that the metacentre rises as the ship heels; and 
in a similar manner we secure greater ease of travelling in 
a carriage, and greater freedom from shock, by making 
the period of oscillation of the body of the carriage as 
long as possible, and this is secured by raising the centre 
of gravity and increasing the flexibility of the springs. 

2. As the oscillations we shall consider are small oscil- 
lations about a mean position of equilibrium, we can 
compare them with the small oscillations of a pendulum, 
and use the length of the simple equivalent pendulum as 
a measure of the character of the oscillation; the period 
T of oscillation being connected with /, the length of the 
simple equivalent pendulum, by the well-known formula 


sh =F 
For consider the equation of oscillation of an ordinary 


pendulum, supposed a rigid body of given shape—Fig. 3 
—about a smooth horizontal axisO; then if / denotes the 








radius of gyration of the pendulum about a parallel axis 
through G, the centre of gravity, h the distance between 
these axes through O and G, and W the weight of the 
pendulum in pounds; then W (4? + £*) is the moment of 
Inertia of the pendulum about the axis through O; and 





taking moments about this axis when the inclination of 
G O to the vertical expressed in circular measure is 6, we 
obtain the equation for motion 

WwW d? 6 


i (h? + k*) Fel Wisin 4, 


ad od ee 
(A+ cian WN Gi > 4 oD 


Making O L = /, where 1 = h + i we see that the 
Gi 


pendulum oscillates in exactly the same manner as a 
particle at L, suspended by a fine thread from O. 

Lis then called the centre of oscillation, and / the length 
of the simple equivalent pendulum. 

There are two ways of increasing /; either by increasing 
or diminishing /; that is, by taking the axis of suspension 
Oeither a long way from, or close to, the centre of gravity 
G; the second method is practically preferable, being 
analogous to the system of raising the weights in a 
ship to increase the time of oscillation, and, consequently, 
the length of the simple equivalent pendulum. 

Equation (1) written in the form 

1 d? 6 
dt? 
has the first integral 


51( 4°) ® = 9 (cose — cos «) 


2a denoting the angle of oscillation, but cannot be inte- 
grated further except by elliptic functions. 
Supposing, however, the oscillation is so small that 
sin @ may be replaced by its circular measure 6, then 
120 
ee ee ee eee 
d t? 9 (2) 
the differential equations for harmonic vibrations, the 
integral of which is 


ida iy a Aa ier li! 4) 


6 = 4 c0S 


g i 94, 
1° or a sin / 90; 


and therefore the time of oscillation from rest to rest is 


given by 
T=f Me 
g 


3. Take, then, an ordinary railway carriage, and con- 
sider first the simple vertical oscillations. 

On the usual hypothesis that the resilience of a spring 
is proportional to the displacement, we shall find that the 
length of the simple equivalent pendulum for vertical 
oscillations is equal to the permanent average set of the 
springs due to the weight of the body of the carriage. 

For if W denotes the weight of the carriage in pounds, 
and E s the total resilience in pounds of the springs for a 
uniform vertical displacement s, then if ¢ denotes the 
permanent average set of the springs due to the weight of 
the body of the carriage, 

W=Ec; 
and if the springs all receive the same additional vertical 
displacement .r, the equation of vertical oscillation is 
W d?r 


g diz = © - EC+2)= - Ex, 
or, 
Pete x, 
ry oe 9%, 


so that c is the length of the equivalent pendulum of the 
oscillations, as stated above from equation (2). 
we consider the analogous case of the vertical 
“scending” and “heaving” oscillations of a ship, we 
shall find that the length of the equivalent pendulum is 
V + A, V denoting the average displacement of water in 
cubic feet, and A the area in square feet of the horizontal 
section of the ship at the water line; the weight of the 
ship being « V pounds, and the resilience of the water for 
small vertical oscillations acting like a spring, in which 
E = w A,w denoting the weight in pounds of a cubic foot 
of water. 
4. Secondly, let us consider the rolling oscillations of 
the railway carriage and the analogous rolling oscillations 


of a ship. Supposing that the springs of the carriage. 


permit only of vertical oscillation without any side or end 
play, the rolling motion must be supposed to take place 
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about a longitudinal axis O—Fig. 4—in the horizontal 
plane passing through the top of the springs; and we 
may for simplicity take this axis of oscillation to be mid- 
way between the opposite pairs of wheels, any motion 
about a parallel axis in this horizontal plane bringing 
vertical oscillations of the centre of gravity of the body of 
the carriage into play, oscillation which we have already 
analysed. 

Let 4 denote the height of the centre of gravity of the 
body above the horizontal plane through the top of the 
springs ; 2a the distance between a pair of springs on 
the same axle; and now let the body of the carriage 
receive a small angular displacement, whose circular 
measure is 6, about the longitudinal axis of the carriage 
midway between the top of the opposite pairs of springs. 
In consequence of this angular Suplocensinn the resistance 
of the springs on one side will become } E (c + « 8), and 
on the other side will become } E (¢ — a8); and the 
moment of the resistance of the springs about a parallel 
longitudinal axis through the centre of gravity of the 
~¢ he the carriage, tending to restore the equilibrium, 


. 


wi 
4 E(c + a0) (a - h0)—4 E(e — a8) (h + 08) = E(u? — ch), 


neglecting @*, 





We notice, in consequence, that the springs will not 
hold the body upright if 4 is greater than «* + ¢, and the 
body will have a permanent list to one side or the other, 
exactly as a ship without proper ballasting. Pes 

Returning to the question of the rolling oscillation of 
the body, the centre of gravity of the body will have a 


horizontal acceleration h a ; and consequently, if P 
and Q denote the outward horizontal components of 
reaction of the springs on the body, 
WwW , d20 
h TE P-Q. 

But the moment of P and Q about the longitudinal 
axis, through the centre of gravity of the body, tending 
to restore upright equilibrium, is 

P(h —- 20) -Q(h+ a8) 
=(P - Q)A- (P+Q) 44, 
of which (P + Q) a6 may be neglected, since P and Q are 
small, of the same order of magnitude as 6. ) 

Finally, the equation of rolling oscillation will be, taking 
moments about the longitudinal axis through the centre 
of gravity, of which the radius of gyration is 4, 





WwW ke aS on -E(a? —ch)@-(P-Q)h 
g at? 

i _ Wi. d*6 

=-Etu —ch)e@ ip diz’ 


, d-6 
or (k= + k*) — 


Il 


- 9% (a = eh)8, 
= = g (a? - ch) 4, 


and comparing with the equation of small oscillation (2), 
d?60 _ 


“ =—- 48 
dt ” 
of the simple equivalent pendulum of length /, we have 
he +k? 
l=c , ’ 
a* —ch 


for the rolling oscillations of the body of the carriage. 

In the analogous case of the rolling oscillations of a 
ship—Fig. 5—-we must suppose the motion to take place 
about a longitudinal axis through the centre of gravity of 
the ship, as the pressure of the water, being always 
vertical, cannot generate horizontal oscillation in the 
centre of gravity G. 

Then for the oscillations, M denoting the metacentre, 


Ww k2 ad? @ =-W.GMsin@, 
g dt= 
so that 
has 
GM’ 


the length of the simple equivalent pendulum /, denoting 
the radius of gyration of the ship about the longitudinal 
axis through the centre of gravity. 

5. A similar investigation will show that the length of 
the equivalent pendulum for pitching oscillations of a 
four-wheeled railway carriage-—Fig. 6-—is given by 

a hk? +22 


2b denoting the distance between the axles of the two 
pairs of wheels, and / the radius of gyration of the body 
of the carriage about a transverse horizontal axis through 
the centre of gravity. 























was [ 
sc(e+be) ‘ \ 
wv 
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In a six-wheeled carriage the middle pair of springs will 
be unaffected by the pitching oscillations, so that we 
must increase the above value of /’ by half its value; and 
thus 











l= 3 7 +k? 
2°b2? —ch 
Similarly for the pitching oscillations of a ship, 
U =e Kk, 
GM’ 

M’ denoting the metacentre for pitching oscillations, and 
k’ the radius of gyration of the ship about a transverse 
horizontal axis through the centre of gravity. 

The most general oscillation of the carriage and of the 
ship may now be considered as a combination of the three 
kinds of simple oscillations—vertical or “ scending,” 
rolling, and pitching—which we have just analysed. 
These may be studied practically on the top of an 
omnibus or on the deck of a ship. 

6. The investigation of the pitching oscillations of 
a railway carriage just given will be useful in explain- 
ing the sudden jerk now felt in trains fitted with con- 
tinuous brakes, the moment after stoppage at a 
platform. 

While the train is being retarded by the brake, the 
body of the carriage compresses the front pair of springs 
and partly releases the hind pair, and thus the fioor slopes 
downward in a forward direction; but the moment the 
train has stopped the retardation ceases, and the body 
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swings back with a pitching oscillation to the horizontal 
position, thus causing the jerk. 

Supposing, then,a four-wheeled railway carriage—Fig. 6 
—under retardation f,and let @ denote the small slopeof the 
floor in circular measure; then the backward horizontal 
reactions on the body in each pair of springs may be taken 


tobe } W Z pounds, while the vertical resilience of the 
forward and after pair of springs will be respectively 
_ SE( + b® and } E(c -— 68); 
so that taking moments about the centre of gravity, 
,W AC + be) + 4w (hd — be) 
f g 
—~ZE(¢+b%O-LO+4 EC —b0)(K +00) =O; 
or, since W = Ex, 
: ch- (b= -—e h) 6 = QO, 
tf ch 
g be -eck 
giving @ the slope of the floor, a gradient of one 
in 


6= 


@ 

Here the carriage is supposed retarded by the buffers 
or couplings of the adjacent carriages; but if the carriage 
is retarded by its own brakes, each wheel being provided 
with a pair of brakes, pressing at opposite ends of a hori- 
zontal diameter, then the slope @ will be still further 
ee in consequence of the frictional couple of the 
wheels. 


If r denotes the radius of a wheel, this frictional couple 
on a pair of wheels will be }W Jr, neglecting the in- 
ertia of the wheels; so that ar 
we (h +r) - E(b? - ch) @=0, 

sult, e+e ; 
g b? —ch 


Taking a brake power of 448 pounds per ton, then 
J 778 


or 


g 5250 = 33 Suppose also c= .2,b = 8h =5,r =2, 


1 " . 
then @ = iso that in a carriage about 30ft. long the 


ends will each rise or fall an inch when the train stops. 

A way to neutralise this unpleasant motion is to place 
the brake blocks so as to press only on the side of the 
wheels towards the middle of the carriage. 

In the analogous case of aship sailing before the wind, the 
propulsion of the sails acting through the centre of effort 
in the rigging at some height above the deck has a ten- 
dency to bury the bows of the ship in the water, and 
this tendency is counteracted partly by the rake of the 
masts, and partly by the trim of the vessel being made 
slightly by the stern. The alteration of trim @ of the 
vessel, due to the propulsion of the sails, is then given by 

pa 
W.GM’ 
where M’ denotes the metacentre for pitching, P the pro- 
pulsion of the sails, and H the height of the centre of 
etiort of the sails above the line of resultant resistance P, 
of the water. 

_7. A similar permanent list of the carriage body to one 
side is observed when the train runs on a curve; if the 
train is running with a velocity of v feet per second, 
and comes to a curve of radius r feet, we must put f = 


= ; and a similar investigation shows that then the 


permanent average list to the outside of the curve is 
given by 
ch 

gr a—ch 

On entering the curve, the body of the carriage is set in 
oscillation, and at first the extreme amplitude of angular 
oscillation is 2 @, but those oscillations rapidly die out. 

It is principally to counteract this sensation of rolling 
list in the carriage, and not from fear of a bodily capsize, 
that the super-elevation of the ‘outer rail of a curve is 
given. 

For if H denotes the height of the centre of gravity of 
the whole carriage above the rails, and d the distance 
between the tread of an opposite pair of wheels, then, 
when running with velocity v round a curve of radius r, 
the weight of the carriage is shared between the inner 
and outer rail in the ratio of 

3(1 - “s to(1+" 8 ; 
grd . grad 
as is seen immediately by taking the moments of the 
forces about each rail in succession (Fig. 4). Conse- 
d 
H 


o- ” 


v2 i - . 
quently, when —__= —_, the carriage is on the point of 
gr 


capsizing. 
Now we may suppose d = 5, and H = 10 at the greatest ; 
so that v7 = 497, or taking g = 32, v = 4 ,/r; for 


instance, if the velocity is 60 miles an hour, then v = 88, 
and r = 484, a curve of 160 yards radius; thus showing 
that the risk of a capsize under ordinary practical condi- 
tions need not be considered. 

If a super-elevation of the outer rail is given by inclining 
the sleepers at an angle to the horizon, then the weight 
of the carriage is shared between the inner and the outer 
rail in two pressures perpendicular to the sleepers in the 


ratio of 
h (cos a +e sina) +3 (sin a — woe) 9 
to $ (cos a+ - sina) -3 (sin a — = cos a) 7: 


2 
v 


and these are equal if tana = 


Meanwhile the body of the carriage, in consequence of 
the elasticity of the springs, takes up a mean position 





more nearly horizontal and level than the sleepers, so that 
the deflecting effect of the curve is neutralised. 

In an analogous manner the turning of the screw pro- 
peller will heel a steamer through a small angle 6, given 
by sin @ = 33,000 I + 2240 Wan. GM, where I denotes 
the I.H.P., and 2 the revolutions per minute. 

8. Taking the expression for /, the length of the equi- 
valent pendulum for rolling (or pitching) oscillations 

l=c = 2e ’ 
a* —ch 
we see that there are three ways of increasing /, and thus 
making the motion easier— 

(L) By increasing the flexibility, and consequently the 
permanent average vertical set c of the springs. 

(IL) By diminishing a the distance between the springs, 
by penne the springs inside the wheels. 

(IIL) By increasing 2, the height of the centre of 
gravity. (Compare “ Der Maschinenbau,” Band IIL, von 
F. Redtenbacher, 1865.) 

The Crampton engine, with its low centre of gravity 
and outside springs is thus a contrast to the McComnel 
engines with high centre of gravity and inside springs— 
Fig. 1—which would have the long, gentle, easy swing of 
the old, high, narrow, mail coaches, with piles of luggage 
on the on and inside springs, coming slowly into oscilla- 
tion and slowly coming to rest again. 

Coming to recent times, the latest engines of Beyer and 
Peacock for the Dutch railways have been made with 
boilers raised higher than in previous designs, and they 
are found to run steadier, and also to have the working 
parts more accessible for inspection and repair. 

9. For the purpose, however, of investigating the 
character of the motion of a body like a large ironclad 
performing slow oscillations, Sir W. Thomson has pointed 
out that it is advisable to employ pendulums with as short 
a period of oscillation as possible, in order that these 
oscillations should die out quickly and the pendulum 
assume the general direction of the resultant of gravity 
and the reversed acceleration at any point. For this pur- 
pose Sir W. Thomson employs plummets with very 1 st 
cords of suspension, or we might employ small open 
vessels of water or mercury, the mean level of which at 
any instant would be perpendicular to the resultant force. 

The practical importance of this investigation has been 
shown by Mr. Philip Jenkins in his paper on “The 
Shifting of Cargoes,” read before the Institution of Naval 
Architects in June, 1887; for if the change in direction of 
the plummet or of the surface of the mercury at any point 
is greater than the angle of repose of the cargo—grain or 
coal—then shifting will take place. Mr. Jenkins shows 
that shifting of cargo is most likely to happen at the 
extreme inclination of each roll of the ship; and then 
it can easily be demonstrated by his methods that if we 
make—Fig. 5—G L=/ =k" +GM, and draw LC at 
right angles to G L to meet the horizontal through G in 
C, then a plummet suspended by a short cord at P will 
take up a position at right angles to P C, or the surface 
of mercury in a vessel at P would take the direction PC; 
consequently, if P C makes an angle with the deck greater 
than the angle of repose, the cargo will shift. 

A complete mathematical investigation of the lines 
of force in a rolling ship shows that they are equi- 
angular spirals, varying at every instant: and the deter- 
miaation of the position of the ship where this variation 
is least would be of practical interest in its bearing on the 
prevention of sea-sickness. 








LEGAL INTELLIGENCE. 
HIGH COURT OF JUSTICE.—QUEEN’S BENCH DIVISION, 
Before Mr. JUSTICE STEPHEN. 
HASLAM v, HAUL. 

THIs was the great patent case—described by the learned judge 
as the most interesting he had known—as to the validity of the 
Bell-Coleman patent for “‘ refrigerative pr and ap tus for 
preserving food” that is in transport from our colonies or forei 
countries. It was known at and long before 1877-—the date of the 
patent—that air is heated by compression and that it may be 
cooled by re-expansion, ially if, as it expands, it is let to do 
work, thereby re-converting its heat into pressure. And the 
general idea of employing this property of air for the purpose of 
providing large quantities of cold air where it was required was 
applied many years ago to the construction of a variety of machines 
adapted to different purposes, such as the cooling of heated 
chambers, the supply of ice in hot countries and elsewhere, and the 
preservation of meat and other provisions. Difficulties, however, 
occurred in carrying out these undertakings, and the general 
object of the Bell-Coleman patent was to obviate some of those 
which, owing to these difficulties, had not been found to yield 

pletely satisfactory results. The great question in the case was 
what, upon the true construction of the patent, the patentees 
claimed for that purpose, and whether, as to the whole of it, it was 
new. The case was tried at great length in August, the trial 
taking twelve days before the learned judge —without a jury—and, 
after taking the vacation to consider the great mass of evidence, he 
delivered judgment on the 12th ultimo in favour of the plaintiffs— 
the present holders of the patent—as to the greater part of the 
patent, but against them as to a part. The last question which 
the learned judge had to consider, he said, was as to the validity of 
claim 2 in the Bell-Coleman specification. The claim is in these 
words—‘‘ The arranging or combining together of steam engine, 
air compressing, and air —- apparatus in the improved 
manner described.” The only question, he said, was as to the 
construction of this claim. On one construction of it, it was 
admitted by the witnesses for the plaintiffs to be bad for want of 
novelty ; but if another construction was adopted it was contended 
to be . The claim related to a connection which was 
established between the steam engine and the refrigerating part of 
the machine in the Bell-Coleman patent. It was an admitted fact 
that a machine known as the Bathgate machine had been used 
years before the Bell-Coleman ch prumag oy and to the knowledge 
of the plaintiffs, which diffe: from the apparatus in question 
only from the circumstance that one pair of pistons was employed 
instead of two. The advantages of the arrangement were very 
similar, though, of course, the advantage of continuous working 
after a partial breakdown was not included in them. The a, 
therefore, was whether an apparatus which consisted simply in the 
duplification of an apparatus previously known could be said to 
contain novelty. If it could the claim was good ; if not it was bad. 
Some remarkable evidence was given upon this point. It clearly 
appeared that both Sir F, Bramwell and Dr. Hopkinson considered 
at first that the true interpretation of the specification was to claim 
a working with two cylinders as well as the working with four, 
and, therefore, that the claim in question was bad. It was, 











however, admitted that it was a question of law for the learned 
judge, and he proceeded to deal with it. Did the specification, he 
said, claim the arrangement of two cylinders as well as that of 
four, or was the claim confined to the juxtaposition of four! The 
question, he said, was one of considerable difficulty. When worked 
by two cylinders only it was obvious that the machine in question 
would be simply the Bathgate machine, and this, no doubt, would 
be a complete anticipation. The advantages claimed would follow 
mainly, if not entirely, from the employment, or, at any rate, from 
the presence, of four cylinders. The question, therefore, came to 
this: Did the claim include the use of two, or was it confined to the 
use of four, Nel cylinders! He thought that the claim, if good, 
would have been infringed by the use of half the machine, J’rima 
facie, the effect of his decision on this point was to invalidate the 
patent, and to entitle the defendant to judgment, though in the 
rest of the patent there was novelty, and there had been an 
infringement of it. In the course of the argument, the Attorney- 
General expressed his intention, if the decision should be adverse 
to him, to make an application to disclaim this _ of the 
invention under Section 19 of the Patent Act, 1883, and the 
learned judge therefore expressed his willingness to hear any such 
application, which was now roma af made, The application 
was made under this section (19) in the Patents Act, 1883 :-—‘‘ In 
an action for infringement of a patent, the Court or a Judge 
may at any time enter that the patentee shall, subject to such 
terms as to costs and otherwise as the Court or a Judge may 
impose, be at liberty to apply at the Patent-office for leave to 
amend his specification by way of disclaimer, and may direct that 
in the meantime the trial or hearing of the action shall be post- 
poned.” Section 20 provides that where an amendment by way of 
disclaimer, correction, or explanation has been allowed under the 
Act, no damages shall be given in any action in respect of the use 
of the invention before the disclaimer, unless the patentee establishes 
that his original claim was framed in good faith and with reason- 
able skill and knowledge. 

Mr. Aston, Q.C. (with the Attorney-General and Mr. Carpmael), 
appeared for the plaintiffs in support of their application, pointing 
out that his Lordship had not yet given judgment (except upon the 
issues of fact), having reserved his judgment, and that the applica 
tion might be made at any time before judgment, and that it was 
subject to his discretion as to terms. 

Sir H. James = Mr. Moulton, Q.C., and Mr, Bousfield) 
appeared for the defendants, in opposition to the application, con- 
tending that it was too late, and that the enactment itself (as to 

postp t of trial) implied that the application was to be before 
the trial, and certainly not after trial. 

Mr. Aston, in reply, again pointed out that judgment had not 
yet been given. 

Mr. Justicé SrerHeN: That is so, undoubtedly, I have onl 
decided the issues of fact, reserving this question, The whole 
object of the Act was to give the Court ‘ee to accede to such an 
application in the course of or after trial. 

The learned JUDGE said the case was important, and the question 
was novel, Therefore he would take time to consider his judg- 
ment. 


post 





On November 29th this case came again before Mr, JUsTICE 
STEPHENS. 

Mr. Mouton, Q.C. (with him Mr. Boustield), for the defendants, 
said that they had now received notice from the plaintiffs that they 
intended to withdraw their application for leave to amend the 
specification. All, therefore, that he had to do was to ask for 
judgment. 

The ATTORNEY-GENERAL (with him Mr, Aston, Q.C., and Mr. 
Ernest Carpmael), for the plaintiffs, said that this was so, and he 
should only have to address his Lordship on the question of costs. 

This question was accordingly argued at some length. 

His Loxpsuip said he would take time to consider his decision as 
to who should pay the costs. 








CONTRACTS OPEN. 


BOMBAY, BARODA, AND CENTRAL INDIA RAILWAY - 
SPECIFICATION FOR IRONWORK FOR ROOFING— 
BANDORA STATION, 

THE work required under this specification consists of the construc- 

tion, supply, and delivery in England, at one or more ports named 

in the tender, of the whole of the wrought and cast ironwork for 

the roofing over the railway station, 164ft. 6in. long b 

62ft. llin. clear span, together with all fastening, all a Ae 

corrugated iron for ventilators, cast iron ornamental brackets, 
wrought iron ornamental finials, gutters, down pi! and every- 
thing necessary for the completion of the work in teaka; with an 
addition of 50 per cent. to the net quantity of rivets, and 10 per 
cent. to the net quantity of bolts required, for waste. The iron- 

work is shown on page 447. 

Materials.—The wrought iron is to be well and clearly rolled to 
the full sections shown in the drawing or in specification, and free 
from scales, blisters, laminations, cracked edges, and defects of any 
sort. Rivets must stand following tose? Mineding double upon 
itself when cold or red hot without showing signs of fracture ; the 
shank being nicked whilst cold and bent double, showing the fibre 
of the iron to be of good quality ; flattening down the head whilst 
red hot until its diameter is equal to two and a-half times that of 
the shank without showing any signs of cracking at the edge ; 
punching through the shank whilst at a red heat with a taper 
punch, a round hole, the diameter of the rivet, without showing 
signs of cracking or splitting. ‘The tests will be conducted at the 
works of the contractor or elsewhere, or both, as may be deter- 
mined by the company’s engineer, at contractor's expense. The 
sheets for the corrugated ventilators are to be made from such a 
quality of iron, and in such a manner, as to produce a surface free 
from cracks, dirt, or scale. The sheets when flat are to weigh 
1:96 Ib. per square foot before being galvanised; the addi- 
tional weight after galvanising must in no case be less than 
24 oz. per square foot. No material falling short of these tests is 
to be used, and no iron of foreign manufacture is to be used 
throughout this contract. It is expressly to be understood that the 
greatest accuracy is to be observed in every part of the work, the 
object of the design being to facilitate as much as possible the 
erection of the roofing in India by perfection of workmanship in 
this country, and all corresponding parts must be made exactly 
similar and interchangeable. All plates and bars are to be holed 
up to full dimension, although the word ‘‘rivets” may be used on 
the drawings ; the rivet holes are to be made of the sizes figured. 
All rivetting is to be done by hydraulic or steam machines of 
approved construction, and in no case must the diameter of the 
rivet under the head be more than {;in. less than the diameter of 
the hole it is intended to fill. All loose rivets and rivets with any 
defect or deficient heads must be cut out and replaced by others. 
Rivets must be cut out when required for the examination of the 
work, All rivets are to be cup headed at each end, and the heads are 
to contain not less than 1} diameter of the rivets. The cover plates 
and gussets must be shaped to the full sizes shown on the drawing, 
and any plates in which the holes are made nearer to the edge than 
shown in the drawing will be rejected. All resting plates are to be 
perfectly flat. All holes may be either punched or drilled, but 
will be rejected if holes are not accurately placed. The whole of 
the trusses are to be put together in position with bolts and nuts 
and the purlins bolted to them to test the accuracy of the work. 
The bolts are to be heated to the temperature of melted lead and 
then dipped in boiling linseed oil. Ope 

Tenders are to be made upon forms bound up in the specification, 
which must be sent in without being detached. No all e 
shall be claimed by cont whose tender may be accepted for 
any error discovered after being sent in, and in any such case pay- 
ment on the actual quantity supplied will be made only in propor- 
tion to the total lump sum as tended, Tenders are to be sent in 
not later than twelve o'clock at noon on the 13th December, 1887. 
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CONTRACTS OPEN.—ROOF OF BANDORA STATION. 
(For description see page 446. 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. ] 





WATER SOFTENING, 


Sir,—I gather from their letters that the Stanhope Company, 
Messrs. Gray and Co., and Mr. Howatson do not mp reed my 
exposition of the fact that the means they all employ for obtaining 
those chemical results they have written you of are the same means 
and appliances I have employed any time these ten years past for 
doing the same thing. 

Your editorial articles in relation to water softening dealt mainly 
with the chemistry of Clark’s process, and in that relation your 
correspondents addressed you; but, after what I have written 
upon that, they would now like to lead you away to the question 
of the separation of the precipitate from the softened water. If 
you think it desirable I shall be happy to follow them, at the risk 
of adding to the education of the Stanhope Company, who appear, 
from what is published in your last issue, to be sadly in a fog as 
to what filtration under pressure is. 

From what they have written your readers would not suppose 
that the Stanhope Company are aware that, in those cases I cited 
of their unsuccessful competition with me, I employ no filtration 
at all. JoHN H. Porter. 

165, Queen Victoria-street, 

November 29th. 








Srr,—Allow me to assure Mr. Porter that he has not, as he says, 
wounded my feelings in disclosing the language of Messrs. J. W. 
Gray and Son’s prospectus. I sold these gentlemen my English 
patent, and I have nothing whatever to do with the working of it. 

Mr. Porter attacks me, without the slightest cause, in his letter 
of Ist November, and he is surprised I retaliate ; he even goes the 
length of accusing me of appropriating some of his brilliant ideas. 
I did not, like him, get Sir F. Bramwell to design my apparatus 
for me, I designed it myself, and it is original; if Mr. Porter 
thinks otherwise, I shall be glad to give him satisfaction, if he will 
transfer the discussion to the place set apart for that purpose. 

Your readers may suppose, after Mr. Porter's description of my 
apparatus—sending the workmen aloft—that it is equivalent to 
going to the top of Nelson’s monument. Why, Sir, the platform 
for the largest apparatus is only 11ft. from the ground, the pre- 
paration of the solution occupies almost half an hour per day, and 
the apparatus will work continuously night and day without any 
further attention, and without the aid of steam power. Under 
these circumstances, the working expenses of my apparatus is very 
much less than Mr. Porter's. 

We ought to be very much obliged to you, Sir, for ventilating 
this question, and my only object in writing was not, as Mr. Porter 
says, ‘to advertise my apparatus,” but to strengthen your hands 
in your arguments against the evidence of the eminent chemists on 
the Bristol water supply. ANDREW HowatTson. 

Belle Vue-road, Upper Tooting, 

London, November 28th. 





Sir,—In reply to Mr. J. H. Porter's letter of the 16th inst., we 
must decline to allow him to assert without contradiction that we 
wrote a heated letter, and we fear that this is only a retiex of his 
own mind, so that instead of lifting a veil from our prospectus, he 
has unmasked his design of endeavouring to advertise the Porter- 
Clarke machine ; and bis assertion that he only sought to show the 
chemical conditions, Xc., independently of the form of vessel em- 

sloyed, will scarcely be accepted by your readers who have perused 
is first letter, appearing in your issue of the 4th inst., wherein he 
makes an indiscriminate attack on all water-softening plant other 
than his own, but more especially selecting the “ Howatson ” for 
this purpose. 

Mr. Porter concludes with a list of names of those who have 
adopted his process, alleging as an excuse that we and others had 
done likewise. We think, if the correspondence be examined, it 
will be found that only on one occasion, when giving an analysis 
of an exceptionally difficult water having a varied hardness of from 
60 deg. to 90deg. all permanent, did we mention any name, viz., 
that of Messrs. Thos. Bolton and Sons, of Birmingham. We have 
no intention of imitating Mr. Porter in this respect, as we do not 
imagine that your correspondence columns are intended to be used 
for advertising purposes, and it is quite open to your readers to 
apply to us for such information if they so desire it; but we would 
direct attention to your advertisement columns, wherein appears 
a copy of the most recent testimonial received by us, which will, 
we think, silence even Mr. Porter's carping criticism. We regret 
that prior to their adopting the Porter-Clark we did not place the 


advantages of our apparatus before the respective firms whom he~ 


mentions as having possibly had the ‘‘ Howatson” pressed on their 
notice. 

Mr. Porter claims amongst other advantages that of simplicity 
for his machine, while we venture to say that this is not one of its 
merits, since it would appear to require the care and attention Mr. 
Porter thinks so necessary ; on the other hand, we venture to think 
the ‘‘Howatson ” cannot be more simplified and requires very little 
attention. We invite those of your readers who have an interest 
in the matter to inspect both bi for th Ives, and confi- 
dently await the verdict of any engineer to decide as to whether 
the simple and automatic action of the ‘‘ Howatson” is not prefer- 
able to a process which uses filter cloths, which must be a constant 
source of trouble and expense. 

The Porter-Clark machine having been first placed before the 
public has, no doubt, secured orders ; but whether it will continue 
to do so when other apparatus be better known must be left to the 
future to decide ; but it will not be consoling to Mr. Porter to be 
told that we have lately had a stggestion made to us as to whether 
we could utilise an existing Porter-Clark machine for conversion 
into a ‘‘ Howatson.” J. W. Gray anp Son 

115, Leadenhall-street, E.C., 

November 29th. 


[We believe that this correspondence has gone quite far enough. 
It is, no doubt, intensely interesting to the writers, but we venture 
to doubt that any one else cares much about it. Its scientific 
value has evaporated, and it has degenerated into a squabble 
between inventors, manufacturers, and the representatives of both. 
Our desire is to show strict impartiality in permitting the use of 
our correspondence columns, and this desire, we fear, sometimes 
leads us to publish letters better left unpublished. There is nothing 
in Messrs. Grays’ letter worse than has already appeared in the 
course of the correspondence, but we must draw the line some- 
where, and believe that it can be drawn here without injustice to 
any one.—Ep. E.] 








DEPRESSION OF TRADE, FOREIGN COMPETITION, AND 
TECHNICAL INSTRUCTION, 


Sir,—The columns of the newspapers, technical and trade press, 
have for a considerable time been filled with articles on the above 
subjects, endeavouring to find causes for the long continued de- 

ression, and suggesting remedies for it. The stagnation is attri- 
uted to a variety of causes, such as the superior primary and 
technical education of foreigners ; the greater energy of the foreign 
manufacturerin seeking fresh markets, his pliancy in exhibiting i- 
ness to meet his customers’ wants and give him the exact article he 
requires, giving longer credit, and being content with smaller pro- 
fits; the strict attention paid to the practical training of the work- 
men ; the compatative permanency of employment, which enables 
thé foreign manufacturer to take centracts with safety as to the 
cost of executing them not exceeding his estimates ; freedom from 
labour disptites, cheaper modes of transit, lowness of wages, 
gteadier habits of workmen working factories and wills in shifts 





protective duties by which English goods are shut out; the dis- 
graceful way in which goods, both English and foreign, are adul- 
terated, and inferior articles passed off as first class by fraudulently 
branding them, a fact to which you have in your columns often 
drawn attention. The above-mentioned causes, acting together in 
various ways, are sufficient to account for the loss of trade 
supposed to arise from foreign competition, The remedies pro- 
posed are as various as the assigned causes, One proposed 
remedy—technical instruction—has been advocated much more 
than all the others, and described * its champions in season and 
out of season, more especially the latter, in language and terms 
which would require qualification if applied to the discovery of 
steam, invention of locomotives, and otheraids to industrial progress. 
Technical instruction was to be the panacea for all the ills our 
trade was suffering, and would work a moral revolution. One 
slight drawback to the adoption of this blessing was that no one 
knew exactly in what it consisted, not even its most persistent 
advocates, who, when questioned and desired to give a reason for 
the faith that was in them, retreated into shadowy and vague 
generalities, forcibly reminding their hearers of that celebrated 
reply given in Oxford-street by The Mulligan to the inquiry about 
where he lived, ‘‘over there, pointing in the direction of Uxbridge.” 
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directors of industrial establishments; and the success which has 
attended the foundation of extensive manufacturing establish- 
ments, engineering shops, and other works on the Continent could 
not have been achieved to its full extent in the face of many retarding 
influences, had itnot been for the system of high technical instruction 
in these schools. With the exception of the Ecole Centrale at Paris 
all these schools have been created and are maintained almost 
entirely at the expense of the several States, the fees of the students 
being so lowas to constitute only a very small portion of their income, 
The buildings are palatial, the laboratories and museums costly and 
extensive, and the staff of professors, who are well paid according to 
the continential standard, is so numerous as to admit of the utmost 
sub-division of the subjects taught. We have been impressed with 
the general intelligence and technical knowledge of the managers 
and masters of industrial establishments on the Continent. These 
persons, as a rule, possess a sound knowledge of the sciences upon 
which their industry depends, and are familiar with every new 
scientific discovery of importance, and appreciate its application to 
their special industry. ‘They adopt not only the improvements and 
inventions made in their own country, but also those of the world 
at large, thanks to their knowledge of foreign languages and of the 
conditions of manufacture prevalent everywhere. ‘Lhe creation of 
technical ls for boys intending to become foremen is of much 





The advocates of technical instruction being not easily reb 
capable of making plenty of noise, having the merit of es 
and skilled in the art of agitating, obtained in June, 1881, a Royal 
Commission to inquire into the instruction of the industrial classes 
abroad in technical and other subjects, for the purpose of comparison 
with that of the corresponding classes in this country, and also the 
influence of such instruction upon manufacturing and other indus- 
tries abroad and at home. After visiting Belgium, France, Ger- 
many, Holland, Italy, Russia, Switzerland, and the United States, 
inquiring into the state of primary and technical education, cost of 
living, habits of the e, and visiting all kinds of industrial 
and manufacturing establishments abroad and at home, the Com- 
mission in April, 1884, presented the result of their labours in 
three octavo volumes, containing about 2000 pages. To give any 
adequate idea of the contents of this work is impossible, but those 
who have the courage to peruse it will find all the information 
necessary upon the subjects of which it treats, and in the majority 
of instances will be disabused of many prevalent ideas and theories. 
The bulk of the work, its price, the ditiiculty of procuring it, as it 
is now said to be out of print, are obstacles to the proper study of 
the question. Speaking generally, the conclusions arrived at by 
the Commissioners are :—That great as has been the progress of 
foreign nations, our people in the arts of construction and the 
staple manufactures are at the head of the industrial world. That 
the foreign system of technical instruction is unsuited to this coun- 
try without considerable modification. That the opportunities for 
technical instruction possessed by the foreign artisan are much in- 
ferior to those of our own; and that the former have lamented 
the absence of facilities for technical instruction such as are given 
in evenings by the Science and Arts Department or the City and 
Guilds Institute. In connection with this the much longer hours 
of continental workmen should be considered. That we expend 
more money on education than any European country but France. 
That what technical instruction we require may be provided with- 
out extra expense by a re-arrangement of existing machinery. 
These conclusions were not what the advocates of technical in- 
struction either desired or expected, and may go some way to 


more recent date than that of the Polytechnic Schools, and up to 
the present time, though a few foremen have received some 
theoretical instruction in schools of this kind, foreign foremen 
have not g' lly been technically instructed, but, as in England, 
are men who by dint of intelligence, steadiness, aptitude for com- 
mand and organisation have raised themselves from the position of 
ordinary workmen. For the technical education of workmen 
outside the workshop the resources of continental countries 
have hitherto been, and are still, very much more limited than 
have been supposed in this country to be the case. In several of 
the more important centres of the Continent there exist societies, 
such as the Sociétés Industrielle of Amiens, Mulhouse, Rheims, 
&c., the Société d’'Enseignement Professionnel du Rhone, with its 
headquarters at Lyons, and the Niederoesterreichischer Gewerbe- 
Verein of Austria, one of the chief objects of which is the develop- 
ment of technical education among workmen and persons engaged 
in industry by means of lectures and the establishment of museums 
and schools of technology. These associations are mainly sup- 
ported by the manufacturers and merchants of the district to which 
their operations are restricted, and receive aid from Chambers of 
C , the icipality, and the State. Although these 
societies are very numerous, their sphere of action is very limited, 
and the facilities they offer for evening instruction in science and 
technology are inferior to those at the disposal of our own work- 
men. No organisation like that of the City and Guilds Institute, 
or of the Science and Art Department, exists in any continental 
country, and the absence of any such organisation has been 
lamented by many competent persons with whom we came in con- 
tact abroad. In two very important respects the educa- 
tion of a certain proportion of persons employed in industry 
abroad is superior to that of British workmen —first, as 
regards the systematic instruction in drawing given to adult 
artisans, more especially in Belgium, France, and Italy; and 
secondly, as to the general diffusion of elementary education in 
Germany and Switzerland. In the evening schools of North 
Germany — Fortbildingsschulen --the studies of the ordinary 
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explain the oblivion into which the report of the Cx 
has fallen, those who were most eager for its appointment 
hardly, if ever, mentioning it. The report is divided into 
four parts, with several appendices. The first part gives us an 
introduction to the main subject—foreign technical schools—a 
brief outline of the general education in each country available for 
artisans, foremen, managers, and proprietors of industrial works. 


tary school are continued, the further instruction bein 
confined mainly to book-keeping, rudi tary mathematics, an 
some notions of natural philosophy. In the schools of the same 
class in South Germany the instruction given is of a more technical 
character than in the north.” In some States the attendance at 
these schools is pulsory on apprentices during two years of 
their apprenticeship. The action of the guilds has also had 











Then follows an account of visits paid. to special t tal 
technical and trade schools established for the training of the 
various classes engaged in industrial pursuits, also a brief account 
of some typical industrial museums. The second part contains 
visits to several important manufacturing establishments abroad, 
and treats of the infl which technical schools have exerted 
upon the industries they are designed to promote; also accounts 
of industrial societies established by manufacturers and others for 
the development of their industries, the improvement of the 
workpeople by means of education, and for various local objects. 
The third part contains visits to various educational and other 
establishments in the United Kingdom, and information on techni- 
cal instruction at home. The fourth part contains the conclusions 
arrived at, and the recommendations arrived at with respect 
thereto. The appendices contain general statistics, programmes of 
schools, written statements relating to the inquiry, kc. The con- 
clusions arrived at by the Commission are :—‘‘ We were not prepared 
for so remarkable a development of their natural resources, nor for 
such perfection in their industrial establishments as we found in 
Belgium, France, ep A and Switzerland. Much machinery 
of all kinds is produced abroad equal in efficiency and finish to 
ours, and in numerous instances is applied to manufacture 
with as great intelligence and skill. In the construction of 
bridges and roofs, more especially in Germany, accurate mathe- 
matical knowledge has been usefully applied to the attain- 
ment of the necessary stability with the least consump- 
tion of materials. Great as has been the progress of 
foreign countries, and keen as is their rivalry with us in many 
important branches, our conviction, shared by continental manufac- 
turers, is, that taking the state of the arts of construction as a 
whole, our people still maintain their position at the head of the 
industrial world. Nearly every important machine and process 
employed in manufactures has been either invented or perfected 
in this country, and most of the prominent new industrial depar- 
tures of modern times are due to the inventive power and practical 
skill of our countrymen. Among these are the great invention of 
Bessemer for the production of steel in enormous quantities, by 
which alone, or with its modification by Gilchrist and Thomas, 
steel is new obtained at one-tenth of the price of twenty years ago, 
the numerous applications of water pressure to industrial purposes 
by Armstrong, the Nasmytn steam hammer, and the practical 
application of electricity to land and submarine telegraphy by 
Cooke, Thomson, Wheatstone, and others. Machinery made in 
this ccuntry is more extensively exported than at any former 
period; the best machines constructed abroad are in the main 
made with slight, if any, modifications after English models, In 
the manufacture of iron and steel we stand pre-eminent, and are 
practically the naval architects of the world. Our mechanical 
a are industriously searched and their contents assimilated 
abroad.” 

**The beginnings of the modern industrial system are due in the 
main to Great Britain. Before factories, founded on the inven- 
tions of Arkwright, Crompton, and Watt, had time to take root 
abroad, and whilst our own commerce and manufactures increased 
from year to year, the great wars of the early part of this century 
absor the energies and dissipated the capital of Continental 
Europe. For many years after the peace we retained almost 
exclusive possession of the improved machinery employed in the 
cotton, linen, and woollen manufactures. By various Acts of the 
last century, not repealed until 1845, it was made penal to enlist 
English artisans for employment abroad. The export of spinning 
machinery to foreign countries was prohibited for nearly a similar 





a 1 effect on the training of artisans, Some years back 
trade guilds in Germany were abolished; the results of this measure 
were that apprentices who had to pass certain examinations would 
not study, and deserting their masters before their time was out, 
entered the service of other persons as journeymen, no certiticate 
of proficiency being required. Manufacturers took young boys as 
apprentices and instructed them in a careless manner ; thus, in a 
manufactory an apprentice was taught to make rivets and received 
a certificate as a focksmith ; the tailor established himself as a 
builder, and the mason as a maker of implements, At the present 
time the guilds have recovered much of their former power over 
trade matters, and however much the exercise of it may conflict 
with free trade doctrines and individual liberty, the effect is 
considered to be highly beneticial in raising the standard of 
workmanship. The regulations of the various guilds differ, but 
the following may be considered typical: — Masters of the 
guild shall take only such young persons as apprentices 
as have acquired the necessary amount of education, and 
who have neither bodily nor mental defects which may prevent 
them from learning the trade. Masters are ‘‘responsible to the 
guild for carefully and conscientiously fulfilling all the duties 
towards their apprentices mentioned in the trade regulation of the 
empire.” They are obliged to encourage and induce their 
apprentices to attend the school for further instruction, or trade 
school of the town, and to allow them the time required for punc- 
tual and regular attendance. The Committee of Apprenticeship bas 
to see to the enfor t of all ordi and resolutions relating 
thereto. They have to visit the various shops from time to time, 
see to the occupation of the apprentices, and once a year to satisfy 
themselves whether or not they have received and acquired the 
amount of instruction and skill to be expected for the time. The 
masters are obliged to give the committee all information uired 
respecting their apprentices. Masters who neglect their duties 
towards their apprentices are, on the first complaint being proved, 
admonished ; if this should be ineffectual, a fine not exceeding 
10s. Od. is inflicted. If the fine has not the desired effect, the 
master can be deprived of the right to take apprentices. Every 
apprentice to a master of the guild must be examined by the com- 
mittee before being discharged apprentice and admitted as jour- 
neyman. If the apprentice does not pass the examimation the 
committee may order him to serve as an apprentice from three to 
twelve months longer. If the committee are of opinion that the 
deficient knowledge of the apprentice is through the master's 
fault, they may allow him to spend the further time required with 
another master, and his former master must pay him the custom- 
ary wages of a journeyman during the time so served.” 

The Commission goes on to report, ‘‘ In order to maintain the 
high position which this country has attained in the industrial arts, 
it is incumbent upon us to take care that our foremen, managers, 
and workpeople should, in the degree compatible with their cir- 
cumstances, combine theoretical instruction with their acknow- 
ledged practical skill. In nearly all the great industrial centres 
ahd elsewhere more or less flourishing schools of science and art, 
together with numerous art and science classes, exist, and their 
influence my be traced in the productions of the localities in which 
they are placed. It is not desirable that we should introduce the 
practice of foreign countries as to technical education into England 
without considerable modification. As to the higher education, 
intended for those about to be managers and proprietors of indus- 
trial works, we do not wish them to continue their theoretical 
studies till the age of twenty-two or twenty-three in a Polytechnical 
School, and so lose the advantage of practical instruction in our 








period. Thus, when less than half a century ago continental 
countries began to construct railways and erect modern mills and 
mechanical workshops, they found themselves face to face with a 
full-grown industrial organisation in this country, almost a sealed 
book to those who could not obtain access to our factories. To 
meet this state of things foreign countries established technical 
schools, the Ecole Centrale of Paris and the Polytechnic Schools of 
Germany and Switzerland, and sent engineers and men of science 
to England to prepare themselves for becoming teachers of tech- 
nology in these schools, Technical high sch exist in nearly 
every continental State, and are the recognised channel for the 
instruction of those who are intended to become the technical 








workshops—the best technical schools in the world—-during the 

ears from eighteen to nineteen, when they are best able to profit 

y it. In determining what is the best preparation for the indus- 
trial career of those who may expect to occupy the highest 
positions, it is necessary to differentiate between capitalists 
who will take the general, as distinguished from the technical 
direction of large establishments, and those at the head of 
small undertakings, or the persons more especially charged with 
the technical details of either. For the education of the former 
ample time is available, and they have the choice between several 
of our modernised grammar schools, to be followed by attendance 
at the various colleges in which science teaching is made an essen- 
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tial feature, or the great public schools and universities, provided 
that in these latter modern languages and science take a more 
prominent place, Either of those methods may furnish an appro- 
priate education to those persons to whom such general cultivation 
as will prepare them to deal with questions of administration is of 
greater value than an intimate acquaintance with technieal details, 
It is different in regard to the smaller manufacturers and the 
practical managers of works, In their case, sound knowledge of 
scientific principles has to be combined with the practical training 
of the factory, and therefore the time which can be appropriat 
to theoretical instruction will generally be more limited. How 
this combination is to be carried on will vary with the circum- 
stances and the trade of the individual, The best preparation for 
technical study is a good modern secondary school, of the type. of 
the Manchester Grammar School, the Bedford Modern School, 
and the Allan Glens Institution at Glasgow. Unfortunately, our 
middle classes are at a great disadvantage com with those of 
the Continent, for want of a sufficient number of such schools, The 
existing endowments are very unevenly distributed over the country, 
in many of the large manufacturing centres no resources of the kind 
exist, private enterprise is inadequate to do all that is required 
for estabhshing schools, and we must look to some public measure 
to supply this—the greatest defect in our educational system. In 
those cases in which theoretical knowledge and scientific training 
are of pre-eminent importance, the higher technical education may 
with advantage be extended to the age of twenty-one or twenty- 
two. In the cases of those who are to be managers where complex 
machinery is used, or where early or prolonged workshop experience 
is all-important, the theoretical training should be completed at 
not later than nineteen years of age, when the works must be 
entered, and the scientific education carried further by private 
study or such other means as do not interfere with the practical 
work of their callings. Many colleges have arranged their courses 
to meet these requirements, and some of them have workshops for 
the purpose of familiarising the students with the use of machine 
and hand tools, We have in the ¢ of our Science and Art 
Department a system of instruction for the great body of our 
foremen and workmen, susceptible certainly of improvement, but 
which in its main outlines it is not desirable to disturb. In the 
United Kingdom at least one-half of the cost of elementary educa- 
tion is defrayed out of Imperial funds, and the instruction of 
artisans in science and art is almost entirely borne by the State. 
Hlence it will be necessary to look in the main to local resources for 
any large addition to the funds required for the further develop- 
ment of technical instruction in this country.” 

The report was not what those who were agitating for the neces- 
sity of technical instruction desired, as it emphatically stated that 
the continental system of technical instruction was not suited to 
this country, and all that was required could be done by a re- 
arrangement of existing machinery. From the general and tech- 
nical press it did not receive the attention it deserved. Such 
notices of it as appeared related generally to some particular 
feature without reference to it as a whole. The hopes of the advo- 
cates of technical instruction being rudely dispelled, nothing 
more was heard of the subject for some time; but the advocates of 
the nostrum are again on the war path, blowing their trumpets at 
the street corners with power enough to set the teeth of the 
passers by on edge, some of them resorting to every possible dis- 
tortion, evasion, exaggeration, and suppression. One prominent 
agitator, not long ago, in addressing a meeting, informed his 
audience that in Germany, thanks to the system of education there, 
the son of a washerwoman who could pass a certain examination 
would be entitled to claim exemption from two out of the three 
years’ compulsory military service, but omitted to state that those 
who acquired the privilege, and consequently served as one-year 
volunteers, have to provide their own arms, clothing, and food 
during that period. 

A study of the report on technical instruction will show how 
little there is required of it in this country. A study of the con- 
sular and diplomatic reports, both of this and other countries, will 
show that among the causes for loss of British trade want of tech- 
nical instruction cannot be counted, C. 

Westminster, 8. W. 





FREE TRADE AND NO TRADE, 


Sin,—I see that Mr. Muir wishes me to communicate with him 
directly ; perhaps even to call upon him at the London Institute. 
It may not be; yet awhile at all events. TZ'imeo Danaos et dona 
terentes. Was it not Mr. Muir who, metaphorically speaking, tried 
to scalp me a few months ago because I ventured to hint something 
about payments in gold for imports? Probably he is now waiting 
round a corner at the London Institute with ready Free Trade 
tomahawk for unwary skull. I shall wait a little. 

Matters are I see developing. I have watched and read with 
interest not only the letters which have appeared in your columns, 
but the attitude of large sections of the public and the daily press. 
Strange to say even the 7‘mes now thinks it not beneath its dignity 
to refute the errors of Fair-Trade. As for myself I am learn- 
ing fast, only my stupidity and ignorance are so great that I have 
much to absorb yet. Once more I venture to trespass on your 
space and ask questions. Some of your readers will, | am sure, set 
me right where I am wrong. 

I tind that in Great Britian there is a large section of the popu- 
jation which lives on the proceeds of foreign securities. I am sure 
I am right in this, because on a former occasion I asked 
through your es, Sir, how it was that the value of our imports 
being, say, treble that of our exports, these same exports could 
pay for the pees and I was then told by various Free Traders 
that they did not pay for them, but that the extra imports 
- Ageainee to a large extent, interest on foreign loans and such 
ike, 

Now it is quite clear even to my stupid slow-working brain that 
the holders of these foreign securities will fight to the death in 
favour of Free Trade. They would lose a great deal, perhaps, if 
there was Protection. They now enjoy fixed incomes, and the 
cheaper things are, the better off the foreign stockholderis. These 
are the men, however, who have, to a large extent, the control of 
the daily press. -They have weight in the country, and can make 
themselves heard. Now this being so I venture on my first question, 
which is: Is it likely*that we shall have a strictly impartial and 
valuable opinion from these gentlemen as to the relative merits 
of Free Trade and Protection? and have those who hold opposite 
views an equal chance of making themselves heard ? 

Having so far unloaded my mind, and taken breath for another 
effort, 1 will go on to ask what would take place supposing that 
every one who had a fixed income derived from abroad determined 
that he would not buy any English-made goods of any kind? It 
seems to me that such a resolution would be extremely bad for 
manufacturers in this country. I think it is Mr. Froude who 
tells us that the [rish gentry never could be persuaded to use any- 
thing of Irish manufacture save linen. They bought in the Eng- 
lish or French market. Was this a good thing or a bad one for 
Ireland? Possibly I am quite wrong in thinking this, but just for 
argument’s sake let it be conceded that I am not wrong. en it 
seems to follow that the reverse of this picture is true ; and that 
the more English-made goods that foreign stockholders buy the 
better will it be for manufacturers here. Is this so ? 


Let me push this a little further. Let me suppose that the sum 
of £100,000,000 is received into this country every year in the shape 
of goods sent here to pay interest on foreign loans, These goods 
are virtually the property of what, for want of a better word, I 
must call the capitalists—that is to say, the people to whom 
France and Germany and Belgium and Russia, &c. &c., are in- 
debted. Will some of your readers enlighten my ignorance, and 
tell me would it not be much better for large sections of the inhabi- 
tants of this country if these capitalists were paid in some other 
way than by goods which wé can manufacture durselves, and were 

riveh to spend their monéy on native manufactures? Perhaps 





the answer will be that if we did not take the payment in ‘‘com- 
modities ” we should not get it at all. Is this certain? Are we to 
believe that the countries I have named would all repudiate if we 
adopted a Protectionist policy to-morrow? In reply to these last 
questions I do not want vague generalities ; I want facts—I want 

roofs, 
2 As an example of the kind of answer I do not wish to get, I may 
cite the reply of one of your correspondents, who pointed out some 
time since, for my benefit, that with five pounds’ worth of English 
coal sent to Jacques Bonhomme about five silk dresses could be 
bought; dresses not only for my wife, but for my wife’s relatives, 
in the United States. e statement reminded me vividly of a 
certain £5 note, the property of Mrs. Caudle, of happy memory, 
which note possessed unrivalled purchasing power. As one of your 

ibsequent correspondents pointed out, coals do not buy silk 
dresses; and the whole argument was simply begging the question 
in dispute. If we were permitted to buy silk dresses with coals or 
iron or woollen or cotton goods, all would be well; but that is just 
what Jacques Bonhomme takes very good care not to let us do. 
From my point of view, the whole matter turns on this, that our 
exports do not nearly pay for our imports, and that the difference 
as now received comes to us in such a shape that British trade is 
seriously injured. It is with this difference that I want to deal. 
It is concerning this difference that I ask for information. I ama 
trader; I am not a political economist. No one who reads what I 
write can doubt that Iam wholly ignorant of the science. But I 
am not ignorant of what goes on around me. I can see things that 
pass under my own eyes, and to me, in my ignorant, non-scientific 
way of looking at things, it seems certain that English trade is 
had, and thousands of ple are walking about idle and starving, 
because Germans and Frenchmen and all the nations of the world 
are working for Englishmen who have lent their money. It is all 
very well to say that if our silk trade has been ruined, the silk 
workers are free to follow other pursuits; butsuch talk is merely 
talk; it is the result of arrogant fatuity. There 7s no other pur- 
suit open. To hear some men speak one would think that there 
were thousands of callings available, at which men can earn a 
good living. Such arguments (?) are beneath contempt. ‘ 

I must hasten on to the end, I have already written much more 
than it is reasonable to hope you will find room for ; yet the signs 
of the times are such that I think the question of Free Trade and 
no trade must be discussed somewhere, nay, everywhere, and so, 
thirsting for knowledge, I once more address myself to the work of 
question asking. 

The annual Budget of this kingdom is in round numbers 
£100,000,000. .. We call ourselves Free Traders ; yetit isa fact that 
many millions of the sum are raised by taxes on alcohol, tea, and 
tobacco, Will some one tell me why it is right and proper to tax tea, 
a poor man’s necessary, while it is wrong to tax silk, a rich man’s 
luxury? Will some one tell me why, if we raise one-fourth of our 
taxes by protective tariffs, it is wrong to hint that at least another 
fourth might be raised in the same way. It will perhaps be said 
that the cost of collection would be very large, that smuggling 
would be encouraged, andsoon. But, I ask, is the cost of collecting 
the tax on whiskey and beer an appalling item now? Futhermore, 
it seems to me that in the matter of smuggling the whole question 
turns on whether it is worth while to smuggle or not. It 
might be worth while if the duty charged on, say, a silk 
dress was excessive; but a moderate tariff does not stimulate 
smuggling. 

Lastly, will anyone explain to me why it is that England is the 

only country in the world that regards protection as worse than a 
crime—a blunder? And why do Englishmen, the moment they 
get out of the country, start as vigorous Protectionists? Surely 
these are remarkable phenomena. 
_ My explanation is simply that the men who draw incomes from 
foreigners remain at home, and for the most obvious and selfish 
reasons foster Free Trade; while those who emigrate, not possessing 
any foreign bonds, look on Protection with totally different eyes. In 
this view lam probably quite wrong ; but someof your readers will set 
me right, and meanwhile I relapse into silence. Like the boa con- 
strictor, my digestion of—Free Trade and no trade—rabbits, to 
say nothing of bullocks, is slow. So your correspondents will not, 
perhaps, take it amiss if I do not write replies to their letters, with 
which, through your columns, I hope to be favoured. TRADER. 

London, November 27th. 





Sir,—Being an old subscriber to THE ENGINEER, will you kindly 
allow me to trespass on your valuable space with these few remarks 
anent ‘‘ Free Trade and no trade.” 

In your last issue Mr. Brett says that it is an axiom in political 
economy that imports are income and exports expenditure, and 
that by fostering imports numbers of people are freed for other 
industries ; all of which is no doubt true, so far as political economy 
or Free Trade political economy goes; but that these axioms (?) are 
absolute facts, like the fact that at the sea level water boils at a 
certain temperature all over the world, is, I think, doubtful, politi- 
cal economy not being-an exact science.. Does any other civilised 
nation on earth believe or act upon it except ourselves? Do the 
Americans believe it Do they foster imports of corn, petroleum, 
iron, cotton, joinery, or anything else they can produce? I think 
not, if heavy duties are any argument. Times are not what they 
were when Free Trade was introduced, and we have held on 
to it on principle and got left. We see protected nations pro- 
pressing and taking our markets while we are stationary or going 

ack. 

It seems to me that if the object of political economy is the 
benefit of the many, the shortest way to arrive at it is to provide 
remunerative labour for all who have strength to work. On these 
lines we should foster manufactures, &c., of what we can produce, 
and facilitate the importation of everything that we cannot make 
or grow, and for which we are entirely dependent on other nations. 
Does. Mr. Brett believe that. the English agricultural labourer is 
really thankful for the vaunted cheap loaf of the anti-corn law 
agitator, or the artisan either? The former is in one sense, because 
if the loaf were not very cheap just now, he would not have a loaf 
at all, as the hand that offered him the cheap loaf took away his 
means of paying for it-by importing the corn for the said loaf 
instead of allowing the agriculturist to grow it. Fostering cheap 
imports is doing the same for the artisan. 

I take it that England’s welfare depends on the of her 
coal, iron, woollen, cotton, shipping, agricultural, and a few other 
industries. We have fostered imports of foreign corn, flour, fruit, 
vegetables, and meat till the English agriculturist is nearly as 
extinct as the dado. He cannot live on the land or by the land if 
he has it without paying rent. We are doing the same thing with 
Belgian and German iron goods, bounty-fed sugars, ready-made 
joinery, machinery of all sorts, and from everywhere, till we have 
arrived at that state when capital and labour is free for other 
industries which used to be employed in the iron, sugar, &c., 
trades, and numbers of skilled artisans are idle, such as joiners, 
puddlers, &c. Now, will Mr. Brett be kind enough to tell me, 
what are these men, notably the agricultural labourers, to do? 
Coal mining, brewing, fishing, and dock labour are the resources 
oa to them, and the first and last of these are overdone. Will 
the fisheries and breweries take all our surplus labourers, or must 
they go for sailors ? 
emigrate. 

Does not Mr. Brett and others of his creed think honestly that 

it is better for, say, a merchant here to export English machinery 
to Japan, thereby finding employment for our own people, than to 
buy the same in America, and possibly ship it by an American ship 
without it touching our shores at all ? 
_ Ihave heard all the stock arguments about goods being paid for 
in goods, and so forth, but the fact remains that we are losing our 
trade and manufactures in spite of the blessings of our one-sided 
Free Trade. ‘ ; 

Will Mr. Brett dr. someone kindly point out the advantages of 
cheap imports and idleness, héavy poor rates, and subscriptions to 





Failing employment as such, they must 





this and that charity, or rather, charities of all sorts, over protected 

native industries and plenty of employment for all who are willing 

to work at a fair rate. A SUFFERER. 
November 29th. 





Sir,—Remembering the glowing picture drawn by your corre- 
spondent ‘‘Trader” of the prosperity which a protective duty 
would confer on those concerned in the silk industry, I venture to 
think that the following quotation from an address delivered to 
the distressed Spitalfields weavers in November, 1826, may be 
interesting :—‘‘ All kinds of labour, agricultural and manufactur- 
ing, are rapidly approaching their fated equality, the level of 
competition, or the starvation price, the lowest that even in times 
of average employment will support a miserable existence.” Such 
was the condition of ‘‘Trader’s” chosen industry when the im- 
portation of French manufactured silks was absolutely prohibited, 
ts . ” failing to protect even the most favoured industry. 
“Trader” admits that Protection would lower wages, but would 
risk this on the chance of a wider distribution of more remunerative 
employment. Now, according to a wide concensus of opinion, 
pr Spat nee by much evidence in history, the best hope of a favour- 
able solution to the population question lies in the chance that a 
rising standard of comfort will induce prudence among the working 
classes, This hope the protectionist openly abandons, So much 
for the future, for the first and immediate effect of a really 
operative means of so-called Protection, we should have te face 2 
disastrous dislocation of our commerce and our industry. 

Mr. Muir, who has, I hope, by now ascertained that we are not 
parting with securities in payment for imports, speaks feelingly 
of certain casualties that have befallen our industries under the 
existing system. That such casualties may and do occur under 
all systems does not lessen their piteousness nor the hardship of 
the process, But can he or any one familiar, as you have made 
your readers, with the nature and widespread effects of a dis- 
proportion of a few per cent. between the tonnage of our shipping 
and freightage, contemplate calmly the wholesale collapse which 
must result from measures designed to annihilate at one blow a 
full fourth of our trade over sea? For this is the least that 
effective Protection can mean. Not only shipping, but all who 
in any way produce or handle wares for export or import must 
feel the blow, and panic would aggravate its fatal range. May I 
not retort ‘‘Trader’s ” question, and ask why theState should say to 
us, “It is good and right for you to weave silk ; forego, therefore, 
your — and your export wares, and learn to weave silk or else 
stand idle?” Thus much of retort. With your leave I may at 
another time enter on a more independent criticism of the 
situation. . W. A. S. B. 

Kensington, November 30th. 


SANITARY SURVEYORS, 

Sir,—Will you afford me space thus publicly to express my per- 
sonal indebtedness to you for the able and well-directed article 
upon the above subject in the latest issue of your paper? It is so 
seasonable, and thoroughly sound in its matter, that it must surely 
arouse the profession of urban and rural sanitary district surveyors 
to the discharge of the duty that devolves upon them, ¢.e., reform 
of our existing sanitary law and practice—if they, along with 
medical officers of health, would exercise their reasonable and 
legitimate functions as conservers of the public health. It is their 
peculiar interest to observe the ‘‘signs of the times” in this con- 
nection, and such observation must convince them of the inefficiency 
—not to mention absurdity—of the present modes of election to 
many sanitary appointments, and the performance—or non-per- 
formance—subsequently, of the onerous and delicate duties such 
appointments invariably demand. 

The two cases quoted and described in your article are instances 
of the grave folly sanitary authorities acting under the Public 
Health Act, 1875, may be guilty of without—any real—impunity, 
and form, along with other such cases, evidence and ground sufti- 
cient for an early reform in this as in other departments of sanitary 
law and government. 

Our Local Government Board must be awakened from the dan- 
gerous torpor it seems to enjoy, and be required to exercise its 
large—I had almost said limitless—powers, especially in approving 
or vetoing the election or, it may be, the dismissal of sanitary 
officers, and the remuneration to be paid ; while sanitary surveyors 
and nuisance inspectors, before election as such, should be required 
to hold a diploma or certificate of competence from some legally 
constituted examining Board—be it the Local Government Board 
itself, or other Board entrusted with the powers of examination 
and award of diplomas to candidates who may present themselves, 
and who would necessarily be limited to those only who had 
previously undergone a practical training as assistants in the office 
of an urban or rural sanitary surveyor or nuisance inspector, as 
the case might be. 

Such an arrangement as that sketched is at work in the medical, 
teaching, and legal professions, Why not in ours ? 

November 28th. N, B. 

C.E. and Surveyor. 


FOOT Vv. METRE, 


Sir,—I am not altogether in agreement with your correspon- 
dent, Mr. Child, that the adaptation of the present English foot into 
one of 10in. would be the best way of solving our present sorely- 
needed want of a reformed standard of measure. is “foot of 
10in.,” when further sub-divided into ten minor parts, would not 
then be sufficiently near for minute measurements, even of the 
handicraft type. 

The question’ resolves itself into one of either reform or reyolu- 
tion. . 1 think in this case revolution would be more desirable, and 
the paper read at the last meeting of the British Association advo- 
cating the adoption of the French metric system as a standard of 
measure has much to be said in its favour, as forming a more staple 
and adaptable mode of measurement, should we change at all. It 
is doubtless within the knowledge of your correspondent that a 
committee of the House of Commons has been sitting during the 
last session of Parliament considering the metric system of money; 
and upon the introduction of this—which is nearer at hand than 
imagined—a corresponding system of measure must go hand in 
os But why should the French system of coinage and measure- 
ment be preferable when changing may be reasonably asked. My 
answer to this is that our propinquity to France isa cause of the 
great intercurrency existing between the two nationalities, to 
encourage which statesmen of either country are not slow to recog- 
nise the paramount need of simplifying in every legitimate 


way. 

Further, the United States populace, who speak the same lan- 
guage as ourselves, have had the French system of measurement 
legalised in their country since 1866. 

I have been preparing during the summer a series of deductions 
and comparisons between the French and English measures, for 
the consideratien of an important Government department, but a 

rotracted illness has hindered theircompletion. Whilst doing this 
was forcibly convinced of the easiness of its adaptation te our 
uirements, 
hen there is a definitely expressed-consensus of . 9H by the 
Government or scientific bodies that the time is ripe for a change 
in our standards of coinage and measure—in volume of the latter 
as well as otherwise—depend upon it that the more general public 
will not be behindhand in considering that its adoption would be a 
boon both for convenience and intercourse. 
Laird, Plymouth, SaDDLETON Frank Salnty, 
November 29th. Certificated Mathematician, 


(For continuation of Letters see page 459.) 
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THE SIEE HO BRIDGE, CHINA RAILWAYS. 
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SIEE HO BRIDGE—CHINA RAILWAY. 





TueE bridge illustrated by the above engraving has been con- 
structed in this country from the designs of Mr. J. Cleminsor, 
and in accordance with instructions from Mr. C. W. Kinder, res:- 
dent in China. Of this bridge we shall publish details. 








THE FIELD ELECTRIC LOCOMOTIVE. 


For several months past Mr. Stephen D. Field has been engaged 
in the completion of an electric locomotive designed for use on the 
elevated railroads of this city, and 
within the last few weeks it has 
been in operation on the Thirty- 
fourth-street branch of the New 
York Elevated Railroad. The loco- 
motive as it stands upon the track 
is shown in the accompanying en- 
graving. e motor is mounted 
upon the rear truck, and the distin- ~ 
guishing feature is its mode of con- 
nection with the drivers. Thearrange- 
ment, as will be seen, is exactly 
similar to that employed in the 
ordinary steam locomotive, and con- 
sists in the direct connection of the 
motor shaft with- the drivers by 
means of a crank and side rod. 
The great advantage of this arrange- 
ment in the electric locomotive over 
the steam locomotive is apparent 
when we consider that in the latter 
the maximum effort is exerted on 
the drivers when the cranks stand 
vertically either above or below the 
centre, and when on the centres no 
effort whatever is exerted. In the 
electric locomotive, however, the 
armature exerts an uniform and con- 
tinuous effort upon the side bar, 
which is transmitted directly to the 
drivers, no matter what the position 
of the cranks may be. It follows 
from this that the starting up is much 
quicker than in the case of the 
steam locomotive, where the power 
of only one cylinder is available at a 
time. 

The motor, which is series wound, 
is regulated by means of a liquid 
rheostat placed in the cab of the 
locomotive. This rheostat consists of 
a trough divided into two compart- 
ments filled with acidulated water. 
A metal plate on either side of these 
troughs acts as a terminal for the circuit, which is led in by the two 
cablesshown. The speed of themotorisregulated by inserting or with- 
drawing from the troughs two slabs of slate, which are suspended 
over the troughs and can be raised or lowered by means of the 
long lever travelling over the sector shown at the right in the cab. 
By means of this liquid rheostat the resistance can be graduated ; 
from practically nothing, 7.e., when the slabs are fully drawn up, 
to an infinite resistance when completely lowered into the troughs. 
On the standard which guides the slabs there wil] be seen a spring 
clip, and on the right-hand slab a plug. This is so arranged tbat 
when the slabs are full up the plug presses between the spring clips 
and cuts out the rheostat entirely. The reversing switch, for 
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reversing the direction of the motor, is shown in the lower right- | grades in the city, on which account it was peculiarly well adapted 


hand corner of the cab. 


to show up any weakness in the system employed. One passenger 


In designing the locomotive Mr. Field constructed special brush | car forms a load for a 13-ton steam locomotive regularly employed. 
shifting apparatus for preventing sparking at the commutator with | The motor easily drew one of the regular coaches up this e at 
change of speed and load. This consisted of a small motor which | a speed of about eight miles ~ hour, with a current expenditure 


shifted the brushes in accordance with the action of a relay in cir- | of 35 amperes under an E.M. 
at the | was found to be very small. 


cuit with the terminals of two auxiliary brushes plac 


| neutral points on the commutator. Actual practice, however, has | 


of 800 volts, The lussin conversion 


Various potentials were at times employed, 1100 volts being used 


shown that this refinement of brush regulation was unnecessary, | at one time with the same freedom from sparking as with the lower 
the brush lead under the influence of the peculiar speed regulation | potential, the only change noticed being an increased speed of the 
employed having been found to remain fixed and at an angle of | motor. 

45 deg., this no doubt being due to the large mass of iron employed 
in the construction of the field and armature. 


The following table gives the weight and dimensions of the 
locomotive :— 


Weight of motor si tie se 20 eb: oe. WG 
Weight of armature ae ee eee se 

Weight of wire on armature 600 Ib. No. 7 
Weight of wire on field magnets .. .. .. 1600 Ib. No, 4 
Total weight of motor, car and forward truck 13 tons 


Diameter of drivers Ss ee $6 OS" oe ee on 
Diameter of armature .. .. .. «+ «ef os of aft. 
Length of armature ee ae ee a 
PONE. S 20s we! es ‘na pws! we 0th os 90 





The generating plant was situated at a distance of half-a-mile 
from the track, and consisted of a single dynamo, built by Mr. 
Rudolph Eickemeyer, of Yonkers, 
in whose shops also the locomotive 
was built. his generator is of the 
ironclad type, and showed itself fully 
capable of handling the load placed 
upon it. 

The tests made, which extended 
over several weeks, have sothoroughly 
convinced Mr, Field of the practica- 
bility of the new ideas embodied in 
this motor, that he is now preparing 
to demonstrate with apparatus on a 
large scale the practicability of elec- 
tricity as a motive power for the ele- 
vated railways of this city. Among 
the other novelties embodied in the 
motor is the “‘ pick-up” wheel of Mr. 
Field, which operates admirably, so 
that no sparking whatever can be 
observed,—Hlectrical World. 


KENT’S “UNIFORM” 
WATER METER. 

Iv our impression for the 23rd 
October, 1887, a description was 
given of the “Uniform” water 
meter, made by Mr. G. Kent under 
Walker's patent, and as shown in 
the Inventions. Exhibition. Since 
that time Mr. Kent has made some 
important improvements in the 
meter, which are the subjects of 
patents under which the meter is 
now made as illustrated in the 
accompanying engravings, The 
necessity for and growing employ- 
ment of positive water meters makes 
them a subject of much import 
ance as well as of interest. Enor- 
mous numbers of inventions con- 
cerning them have been patented, but there are not more 
than four or five kinds of meters in use; and, as positive 
meters, only three are in very extensive employment. That 
which we illustrate has the advantage of being very small for a 
given size of pipe, it is exceedingly simple, and any parts are 


| renewable by intelligent labourers, all being made to gauges. 


The meter itself is, moreover, independent of the case, and can 
be changed in two minutes for another whenever it is thought 
necessary to examine it. The measuring parts of the meter, 
that is to say, the parts A, G, E, F in Fig. 1, and shown sepa 


The track on whic’: the motor was operated is one of the steepest rately in Figs. 3, 4, 5, and 7, are of Delta metal, the piston C— 
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see Figs. 1, 2, 5, and 6—being of vulcanite. The whole of these 
parts are now carried in a separate distinct cast iron‘vessel J, H, 
lined with glass, the water entering at N. Here it enters an 
annular space and descends, where the space provided allows it 
to become comparatively quiet, and any gritty material collects 
in the bottom of the vessel J, the water passing through the fine 
perforations of the zinc cone 
A, Fig. 1. The action of the 
piston is peculiar, partly 
radial and partly a sliding 
end-on movement, as shown 
by the arrows. It is shown 
in section at C in Fig. 1, and 
in plan in Fig. 5. Its move- 
ment we will describe chiefly 
by reference to Fig. 5. The 
oblong space within it is 
accurately fitted to the 
central hub seen at Fig. 7, 
in section in Fig. 1, and in 
plan in Fig. 5. As seen in 
Figs. 1 and 2, its upper end 
carries a small arm, which 





same time expelled through the port D into D and away. | a test after six months’ work by a }in. meter, by the Chelsea 


From this description it will have been seen that although a 
positive meter, the piston is ‘balanced, and the necessity for 
packing is thus obviated, no water passing by the flat surfaces 
of the piston and the bottom and cover of the measuring cham- 
bers, although the piston moves quite freely. The registering 





moves the counter gear. It 








turns upon the fixed pin P, 
Fig. 1. 

The water enters the 
space W, Fig. 5, by the port 
K, which is in communica- 
tion with the port K! seen 
from within the piston. 
Similar ports K' K, are made 
in the cover—see Fig. 3— 
so that the water enters both 
below and above the piston. 
When the piston C is in the 
position indicated by the 
dotted lines, showing an out- 
line of the piston, the water 
fills the whole of the cham- 








ber F, and exerts its pressure 
between the inner end of the 
inside of the piston and the 
square hub E, entering by 
means of the port K! and 
the semicircular inside end 
of the piston Z, and forcing 
the piston in a straight path 
across the chamber into the i 

ition the piston is shown i : | 
in the full lines. Water | 
then passes from the port K! A 
through one of the small 
ports B in the edge of the 
piston into the small space 
shown between the piston and 
the diaphragm G, so that the 
piston is forced from the dia- 


Ah 


phragm, and the full supply its 
of water from the port K? 9 )) S 
then pushes it round radially iW 


in the direction shown by 
the arrows, until it reaches 
the position shown by the 
dotted lines, pushing before it and out through the ports D the | 
water that had been in the chamber F, at the previous stroke. 
That quantity of water having been measured by means of the 
registering gear, actuated as shown in Fig. 1, the water again 
enters the space Z from the port K’, and again pushes the piston 
over into the position in which it is shown in full, the water 
from the interior of the other end of the piston being at the 
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SECTION A.B. 
FENDER’S ENDLESS RAILWAY. 


gear, seen in Fig. 1, shows the quantity by direct reading, | 


instead of by means of several small dials and pointers. 


various pressures, and with full discharge, as well as when dis- 
charging not more than about a gallon per hour. The reports of 
several well-known waterworks’ engineers also show that they 


Waterworks, showed. an error of only one half of one per 
cent. Tests made at the Grand Junction Company’s works 
at Kew showed also that the obstruction by the meter was 
exceedingly small, and with a head of water varying from 10ft. 
to 100ft. the time occupied was less by a 3in. uniform meter 
: than by four others, two 
being inference meters, the 
time taken to pass 100 gal- 
lons being 9°5 minutes at 
10ft. head, 6 minutes at 35ft. 
head, 5°25 niinutes at 50ft. 
head, 4°25 minutes at 75ft. 
head, and 3°75 minutes at 
100ft. head. The meter is 
equally applicable for de- 
livering into cisterns as for 
other applications, and the 
very small space it occupies 
even with the dirt-collecting 
vessel in which it is place:i. 
They are made in all sizes 
up to 6in., our engraving 

: Fig. 1 being rather vee’ 
te dY--UV-'hr one-third of the actual 
sf // if tx size of a Zin. meter, and 
about fifteen thousand of 
them have, we are informed, 
been sent out. 
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FENDER’S ENDLESS 
RAILWAY. 
Amone the few novelties 
which will be shown next 
week under the auspices of 
the Smithfield Club at 
Islington, will be a pair of 
engine wheels, by Messrs. 
Richard Garrett and Sons, 
of Leiston, with Fender's 
Patent Endless Railway, 
which will recall Boydell 
and many other inventors 
to our readers’ memories. 
Boydell’s engine was brought 
out in 1854, and was with 
some success employed in 
the Crimean war for trans- 
porting artillery over land 
which was impassable with- 
out its use. Boydell’s ar- 
rangement failed in conse- 
quence of its excessive wear 
and tear and the complica- 
tion of its construction, 
which rendered it difficult 
of repair by comparatively 
unskilled mechanics. Mr. 
Fender claims for the 
apparatus we illustrate 
the possession of all the 
necessary qualifications for 
a really durable, simple, and detachable railway without 


| any of the complication or liability to breakage, or the 
Meters we have seen at work gave accurate measures under | 


difficulty of repair attaching to its predecessors, and it will 
thus be found of great intrinsic value for all situations where 
bad roads exist, but especially for fens and sandy soils. Traction 
engines, ploughing engines, farm carts, &c., fitted out with 


work within a very small percentage of accuracy. For instance ' Fender's Endless Railway can traverse ploughed fields without 
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leaving any deeper track than that which the foot of a man 
would leave on the same ground, because the pressure is distri- 
buted over so large a surface. For instance, each of the two 
wheels of a vehicle weighing 3} tons, and fitted with 20in. by 
20in. square links, would not exert a pressure exceeding 10 Ib. 
per square inch on the surface of the ground. Mr. Fender 
claims in consequence to have solved the problem, and asserts 
that fields may now be freely traversed by a single ploughing 
engine drawing the plough behind it, to the extinction of the 
double-engine system, and the complicated roundabout with its 
expensive adjuncts in the shape of ropes, anchors, and other 
tackle. 

Practical trials have tbeen carried out with a two-wheeled 
vehicle fitted with Fender's ‘apparatus on sandy and marshy 
lands near Berlin, and it, was then found that an ordinary cart 
horse could take the cart, which itself weighed nearly three tons 
empty, and contained 2‘tons 4 ewt. of earth, over the swamp and 
sand with a tractive force of only *3001b;; as registered by the 
dynamometer, although Without Mr. Fender's apparatus the 
same horse was incompetent to take the empty cart over the 
same ground. 

The endless railway chain consists of a series of flat plates, 
17in. long by 13in. wide, made of a hard wood lining securely 
rivetted between two plates of sheet steel and linked together 
very strongly, being made alternately concave and convex at the 
ends, so as to admit of free play laterally. This chain is in 
diameter and width considerably larger than the wheel which 
it surrounds; the three bottom plates rest on the ground 
beneath the wheel, and the rest of the chain hangs loosely round 
two angle iron rings, which are free to revolve around the wheel, 
and are kept in position by means of clips bolted to the rim of 
the wheel. The chain itself is restricted from undue sidewise 
movement by means of sheet iron side-plates bolted together 
with intervening distance-pieces, and fastened to radial arms 
secured firmly to the axles from either side of the wheel, the 
axle being in this case motionless and the wheel revolving on it. 
As the wheel revolves it moves along the bottom plates of the 
chain and brings the next plate into position without any undue 
strain or friction, the movement being stated by the patentee 
to be extremely smooth and pleasant. 

We understand that Mr. Fender, the inventor, and a native of 
Buenos Ayres, has found ihe wheel invaluable in South America 
on large tracts of soft land practically without roads, and there 
seems to be no doubt but that for such conditions of working the 
wheel will answer well and prove eminently suitable. - 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Argentine Republic— Import tariff.— Articles paying 1 per 
cent. ad valorem duty, car wheels, drilling machines, immigrants, 
tools, iron piping, ungalvanised for gas or water, not under 3in. 
diameter, locomotives, machinery for steam vessels, railway, and 
tramway materials, stone, coal, vessels, wire for fencing, and 
telegraphs. Paying 6 per cent. ad valorem duty: Detached 
pieces of machinery, iron casks, iron hoops, lithographic presses, 
machinery of all kinds for agricultural or industrial purposes, 
ploughs, printing presses, steam engines. Paying 11 per cent. 
ad valorem duty : Lron, ungalvanised, in bars, plates, or sheets. 
The duties are levied according to a tariff of official valuations 
formed on the basis of the actual value of the imports. 

Russia— Commercial relations with Roumania.—The Rou- 
manian Express Orient considers that the present is a very oppor- 
tune moment for cementing the commercial relations between 
Roumania and Russia. Russian merchants would find a ready 
sale for their exports, especially chemical products and hardware. 
There exists in Roumania an immense field, hitherto almost 
untouched, for Russian commercial enterprise, and a very little 
energy on the part of the Russians would persuade Roumania 
to purchase from Russia almost all the articles which are at 
present brought to them at great expense and trouble from 
Western Europe. 

Sweden—Trade with Siam.—Several of the leading merchants 
of Sweden desirous of opening up a market in Siam have com- 
bined to send specimens of such of their goods as are likely to 
suit an oriental taste to Bangkok. The consignment containing 
469 cases will be exhibited as a temporary commercial 
museum. 

Turkey—Public works.—The d d for a c ion for the 
construction of a tramway at Salonica has been approved by 
the Porte. Some persons both at Constantinople and Salonica 
acting for French capitalists are trying to secure a concession 
for extensive harbour works at the latter place. 

lnited States—Status of alien and foreign companies.1—The 
recent changes in legislation as to the above led to the Foreign- 
office issuing a circular to its consular officers requiring an account 
of the status of alien companies and individuals, especially 
British :—Aliens generally have the same rights to property in 
the various States of the Union, subject to a few variations, and 
in most cases succeed to property as if they were citizens, and 
usually have the same rights. The United States Constitution 
provides that controversies to which aliens are parties must be 
decided by the Federal as distinguished from the State Courts. 

Alabama.—British subjects do not in any way incur disquali- 
fication, and can hold and dispose of property the same as 
citizens. 

Arizona,—Aliens are limited on holding land to a quantity 
not exceeding 320 acres for agricultural, commercial, grazing 
and mining purposes. 

Arkansas.—No difference between aliens and citizens in dis- 
posing and holding real property. 

California.—Aliens have the same rights as to holding and 
disposing of land and as to trading companies with citizens, 
except that they cannot take up Government land. Corpora- 
tions exist only for fifty years, and a majority of incorporators 
must be residents. Before filing articles they must subscribe :— 
Railway companies, £206 a-mile; telegraph companies, £20 12s. 
a-mile; wagon-road companies, £61 17s. a-mile. Foreign corpo- 
rations must, within sixty days of com ing business, appoint 
an agent who can sue and be sued; and if fire, life, and marine 
insurance companies, must not take on one risk more than one- 
tenth of their capital. 

Colorado.—Real estate can be disposed of, held, and taken by 
aliens as by citizens, except there being some slight restrictions 
in the descent of real estate to an alien who is not a bond fide 
resident. Foreign companies are subject to restrictions as in 
other States with respect to capital, certificates, statements, and 
appointment of an agent upon whom process can be served. 

Connecticut.—Aliens resident in the United States can convey 
and hold land equally with citizens, and non-resident aliens can 
do so for mining and quarrying purposes. 

Delaware.—An alien can buy, hold, and sell land if he be 
resident, and has declared his intention of being naturalised. 
There are no special restrictions on aliens doing business. 
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Florida,—Aliens are not subject to any disqualification in dis- 
posing and holding property, and there are not any special 
restrictions on foreign companies. 

Georgia.—Aliens have the same rights as citizens, but it is 
specially enacted that aliens may sue and testify in the State 
courts so long as United States citizens have the same 
privilege in the courts of the foreign State to which the aliens 
belong. 

Illinois.—Non-resident aliens, firms of aliens, and foreign 
corporations are restricted from acquiring or holding any 
real estate. Land previously acquired by them must be sold 
within three years, or else becomes forfeited to the State. 
Aliens resident in and who have declared their intention of 
becoming citizens of the United States will, after six years’ 
citizenship, have the same rights in real estate as the latter. A 
majority of the directors of fire, marine, and inland navigation 
companies must be citizens. 

JIndiana.—Aliens and citizens have equal rights in respect of 
the disposal and holding of land and in matters of business. 
The importation of aliens into the State under a contract pre- 
viously made is unlawful, and the contract void. 

Jowa.—Real estate can be disposed of and held by aliens in the 
same manner as by United States citizens, with the exception of 
some slight restrictions in the descent te: an alien who is not 
a bona jide resident. Foreign corporations other than manu- 
facturing must file a copy of their articles of incorporation, and 
a resolution of the board authorising the filing and service of 
process on any of its agents. 

‘ansas.—No difference between aliens and citizens as to dis- 
posing of and holding real estate. Foreign insurance companies 
must deposit a certain amount of capital and file statements 
similar to those required by other States. 

fentucky.—No difference between aliens and citizens in 
acquiring, disposing, and holding of land. A contract for labour 
or service made with an alien previous to his coming into the 
State is not binding for more than seven years. 

Louisiana.—Aliens are not subject to any liabilities in dis- 
posing of and holding real estate, transacting business, &c. 
British subjects are at a disadvantage as compared with other 
aliens through the want of a consular convention. Deserters 
from British ships cannot be arrested. The local authorities 
will not assist in carrying out the orders of naval courts, or of 
the Consul, under the Merchant Shipping Act. The Consul cannot 
decide disputes on British ships, and the property of British 
subjects dying intestate is administered by the State. 

Maine pe Massachusetts.— British subjects engaging in 
business are subject to the same regulations and entitled to the 
same privileges and protection as citizens of the State, and there 
is no discriminating legislation touching the business or pursuits 
of an individual. Foreign insurance companies are subject to 
certain provisions as to inspection, deposit of returns, &c., for 
the protection of the assured. 

Maryland, Virginia, and Western Virginia.— No difference 
between aliens and citizens in disposing of and holding real 
estate or transacting business, except that in Maryland foreign 
corporations doing business in that State must have a United 
States citizen as agent or attorney, upon whom process may be 
served. 

Michigan.—Aliens are on an equal footing with citizens in 
respect of land, transaction of business, &c. 

Minnesota.—Aliens who have not declared their intention of 
becoming United States citizens, and alien corporations,are prohi- 
bited from acquiring, holding, or mining real estate, except by de- 
vise, inheritance, or collection of debts, with the exception of 
settlers on farms not exceeding 160 acres before lst January, 1889. 
No corporation having more than 20 per cent. of its stock held by 
aliens can acquire or hold any real estate, and no corporation 
except railway companies shall hold more than 5000 acres. 

Mississippi.—British subjects can dispose of and hold land 
equally with citizens, and can transact business individually or 
in general companies or partnerships, but limited or special 
partnerships must consist of citizens. 

Missou;i.—No difference in disposing, holding of real estate, 
and transacting business between aliens and citizens. 

Nebraska.—The only difference between aliens and citizens in 
respect to real estate is slight restrictions in its descent to 
aliens not bond fide residents. , 

Nevada.—No distinction between aliens and citizens in respect 
to disposing of or holding land, transaction of business, &c. 

Yew Hampshire and Vermont.—There isa hardly any dis- 
tinctive legislation respecting aliens. Resident aliens and 
citizens have the same rights in disposing and holding of land, 
transacting business, &c. 

New Jersey and Rhode Island.—Aliens have equal rights 
with citizens in disposing of and holding land, transacting busi- 
ness, &c. 

New Mexico and Texas.—There are not any disqualifications 
or restrictions of any kind on British subjects. Alien Acts 
to the detriment of foreign residents have been repeatedly con- 
templated. 

ew York.—Aliens cannot convey or hold real estate unless 
they declare their intention of becoming citizens, in which case 
they have the same rights as citizens for six years ; but cannot 
bequeathe or devise real property until they become naturalised. 
They can carry on any ordinary business; but foreign corpora- 
tions are restricted from engaying in banking. Foreign loan, 
mortgage, and trust associations are required to deposit 10 per 
cent. of their paid-up capital with the superintendent of banking 
business, and from time to time to make a report as to their 


irs. 

North and South Carolina, Tennessee.—In almost every par- 
ticular aliens are treated on an equality with citizens. 

Ohio.—Aliens can devise, hold, and purchase land the same as 
citizens, and are not in any way restricted in business. 

Oregon.—British subjects are on the same footing as citizens 
with regards to disposing of and holding land. Foreign corpora- 
tions must deposit £10,280 in United States bonds with the 
States treasurer and appoint a resident citizen of Oregon as an 
attorney. 

Pennsylvania.—Aliens can dispose of or hold land to the 
amount of 5000 acres, and a net annual rental of £4115, and are 
in no ways restricted in business, either as individuals or share- 
holders. 

Territories, Dakota, District of Columbia, Montana, Washing- 
ton, Wyoming.—Congress a few months back enacted :— 
That it shall be unlawful for any persons not citizens of the 
United States, or who shall not have declared their intention 
to become citizens, to acquire, hold, or own real estate, or any 
interest therein, in any of the territories of the United States 
or the district of Columbia, unless acquired by inheritance or by 
the ordinary course of justice in the collection of debts. That 
no corporation having more than 20 per cent. of its stock owned 
by associations, corporations, and persons not citizens of the 
United States shall acquire or own any real estate in any of the 
territories or the district of Columbia, That no corporation 
other than canal, railway, or turnpike companies in the said 





territories or district shall acquire or own more than 5000 acres 
of land, and not more than is necessary for the proper operation 
of the canal, railway, or turnpike. All property held in viola- 
tion of this Act to be forfeited to the United States. 

Utah.—Aliens and citizens are on the same footing as respects 
disposing of and holding real estate, transaction of business, &c, 
No non-resident alien can inherit ab intestate unless he claims 
within five years of death, 

Wisconsin,—Non-resident alieus and alien corporations cannot 
acquire, hold, or own more than 324 acres of land, or interest 
therein, except such as may be devised, or inherited, or acquired 
in the course of justice in collection of debts, and no corporation 
more than 20 per cent. of the stock which is owned by non- 
~— aliens can acquire, hold, or own more than 320 acres of 

nd, 

The character of the legislation reported upon is clear and 
simple. Up till recertly, in regard to real estate, aliens had in 
most States equal rights with citizens, the difference in States 
being slight; but in some States aliens are limited to time in 
claiming property. The late legislation of 1887 in the important 
States of Illinois, Minnesota, and Wisconsin prohibiting aliens 
from acquiring land in those States, as well as the Act of Con- 
gress of the same year extending the prohibition to the terri- 
tories and the district of Columbia, form a new departure. 
The legislation regarding foreign corporations, while more 
extensive and stringent, chiefly affects insurance companies. 
They are chiefly distinguished from native companies by being 
obliged to appoint a United States citizen as their attorney and 
gay agent, and to have a larger paid-up minimum capital, 
and in a few States to have a majority of the incorporators 
United States citizens. 








TRIPLE EXPANSION ENGINES FOR GERMAN 
MAIL STEAMERS. 


Tue German Government has ordered three mail steamers to 
be constructed for the service of the German line which runs to 
Eastern Asia. We give here a description of the engines 
of these boats. They are of the triple expansion type. 
The dimensions of the cylinders are as follows:—Diameter 
of the high-pressure cylinder, 910mm.; of the intermediate 
cylinder, 1°450 m.; of the low-pressure cylinder, 2°300 m.; stroke 
of the piston, 1500m. The cylinders are all jacketted by liners, 
The liners are of extra hard cast iron. The jackets are 
< fine grained cast iron, and are cast with the piston valve 
chests. 

The covers of all the three cylinders are heated by means of 
steam from the boiler. Glass gauges are fitted to the jacket of 
the low-pressure cylinder. The covers, as well as the bottoms 
of the medium and low-pressure cylinders, are furnished with 
manholes, so that they can be cleaned and inspected without 
the removal of the covers and the pistons being necessary. The 
pistons are of cast steel, with MacLaine packing rings. The 
high-pressure cylinder and its piston valve chest have been tested 
hydraulically at a pressure of twelve atmospheres; the trial 
pressures of the two other cylinders and of their respective 
valve chests were eight atmospheres for the medium-pres- 
sure cylinder and four for the low-pressure cylinder. The valve 
gear is of the Stephenson link type, the suspension-rods of 
which are jointed on to the link directly above the rod-pin of 
the go-ahead excentric. The points of suspension of the rods for 
all three cylinders are made variable, as is now usual, so as to 
vary the admission from 0°5 to 0°7, which is sufficient to secure 
smooth turning. All the gudgeons have adjustable bearings as 
is usual. The valve rods pass through stuffing-boxes of great 
length, and are further guided below. The rings of the cylin- 
drical slide valves are, as is usually the case, made of cast iron, 
and placed between two junk rings of bronze. The high 
and medium-pressure cylinders have each one set of valves and 
the low-pressure cylinder has two. 

The reversing action is performed by an oscillating engine 
furnished with a cataract ; hand gear is also provided. The 
handles are so arranged that the engineer can, without changing 
his place, command every valve. 

The connecting-rods are of Siemens-Martin steel ; the length 
between the crosshead of the piston and the centre of the crank 
pin is equal to four times the crank. The connecting-rods are 
forked. The crosshead carries steel slides with six white metal 
liners ; they can be adjusted for wear in the usual way. The 
connecting-rods, the piston-rods, those of the excentrics and the 
piston valves, are all of the same dimensions for the three 
cylinders ; and they are therefore interchangeable. 

The framing is constructed of eleven pieces in cast iron, six of 
which belong to the hollow frame of the cylinders, while the 
other five form the heel plate. Three of these carry the crank 
shaft bearing to starboard ; the other two constitute the con- 
denser to port. The condenser supports the three short legs of 
the framing. A relatively light framing has thus been obtained ; 
and the expenses of casting have been very much reduced in 
consequence of the simplicity of the patterns, which are four in 
number only, and which can be used in casting all the pieces 
with some slight alterations. There are in the condenser 
3478 tubes; their interior diameter is 19mm.; and the thick- 
ness of the metal is 1mm. They are of drawn brass, and 
tinned within and without. The tubes are placed in zigzag, 
29 mm. apart, and are rendered tight by means of cotton 


The total cooling surface of the condenser is 660 square 
metres. As the engine is of 2500-indicated horse power this is 
at the rate of 1°219 m. per 1-horse power ; this surface is suffi- 
cient to condense the steam at the necessary speed even in 
tropical climates. The tubes are supported in the middle by 
two plates that they may not bend. The steam flows around 
the pipes and the water circulates through them. 








Nava ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—George E. eey, fleet 
engineer, to the Iron Duke, to date November 18th; Jehn C. 
Weeks, fleet engineer, to the Northumberland, to date Novem- 
ber 24th; John H. Walton, staff engineer, to the Northumberland, 
to date November 24th; B. J. Watkins, T. P. Jackson, and A. F. 
Kingsworth, assistant engineers, to the Northumberland, to date 
November 24th; Harry Basson and J. H. Thompson, acting 
mi engineers, to the Northumberland, to date November 

t 


Stoney STRATFORD Town WaTEeRWORKS.—The Iocal board at 
Stony Stratford, Bucks, has decided to provide a water supply for 
that. town by means of artesian tube wells. There are to be three 
5in. tube wells, placed 60ft. apart, and connected by 6in. cast iron 
horizontal mains. The ground has been tested, and an abundant 
supply of water, which analysis proves to be pure, bas been found. 
The work is being carried out under the supervision and directions 
of Mr. A. F. Phillips, M.L.C.E., and the artesian borings, &c., are 
being made by Messrs. Le Grand and Sutcliffe, London. The 
pepecee of Stoney Stratford is about 2000, and the water supply 
ing provided is 60,000 gallons per day, 
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RAILWAY MATTERS. 


A new station was opened on Wednesday on the main 
London and South-Western Railway between Weybridge and 
Woking stations, and at which ten up trains and nine down trains 
will stop daily. The station is in the centre of a good residential 
district, including Byfleet, Woodham, Ottershaw, Wisley, and 
Ripley. 

Tue fine express locomotive constructed by Robert 
Stephenson and Co, for the South-Western Railway, details of 
which were given by us in August, has been a leading feature of 
the Newcastle Exhibition during the past summer. It will be at 
Waterlooo-station early next week, and will remain there for a 
hort time for inspection by the directors and officers of the rail- 
way company. 

Amongst the casualties which occurred on our railways 
during the nine months ending September were thirty-six cases of 
trains running through gates at level crossings, one case of the 
bursting of the dome of an engine, 606 failures of tires, 209 failures 
of axles one failure of a chain used in working an incline, one 
failure of a bridge, one. failure of a tunnel, 182 broken rails, four 
cases of flooding of the permanent way, seven fires in trains, and 
four fires at stations or involving injury to bridges or viaducts, 


Dvrine the ensuing session it is intended to apply to 
*arliament to incorporate a company under the title of the Shrop- 
shire Railways Company, with power for taking over the Shrews- 
bury, Potteries, and North Wales Railway, which has been in onl 
a partially constructed state for several years, and to settle with 
different classes of debenture and shareholders according to their 
different rights. Carrying out this scheme would greatly improve 
the communication between North Wales, Shropshire, and the 
Potteries. 


Tue first truss of the Poughkeepsie Bridge, N.Y., was, 
the Engineering and Mining Journal says, finished and swung clear 
on the 7th inst. It is 525ft. long between the centres of the towers, 
82ft. deep, and 35ft. wide, and is said to be the largest and heaviest 
steel truss in the world, It rests on steel towers 100ft. high, which 
stand on masonry piers whose foundations are 135ft. below high 
water, and its total height from the foundations is 337ft. It carries 
a floor system on top for a double-track railway, and is capable of 
supporting a roiling load of 3000 pounds to the running foot on 
each track, 


THE Victorian order for 40,000 tons of steel rails is likely 
to give rise to keen competition amongst merchant firms as well as 
amongst makers. Messrs. W. Briscoe and Son, merchants, Wolver- 
hampton, London, and Melbourne, who some time ago carried off a 
45,000 tons rail order from the same source, are understood to 
stand a good chance for the order on this occasion. The former 
order was placed with a German maker, whose offer was more 
favourable than that of the English rail houses. But home 
makers are this time likely to make a greater effort to keep the 
work from the Germans, 


Or the 606 tires which failed on our railways during 
the first nine months of this year, eleven were engine tires, four 
were tender tires, eight were carriage tires, twenty were van tires, 
and 563 were wagon tires ; of the wagons, 418 belonged to owners 
other than the railway companies ; 524 tires were made of iron 
and eighty-two of steel ; sixteen of the tires were fastened to their 
wheels by Gibson's patent method, twenty-four by Mansell’s, and 
two by Beattie’s, none of which left their wheels when they failed ; 
559 by bolts or rivets, five of which left their wheels when they 
failed ; and five by other methods, two of which left their wheels 
when they failed ; twenty-six tires broke at rivet-holes, eight at 
the weld, ninety-four in the solid, and 478 split longitudinally or 
bulged. 


Tue Department of State of Dakota has issued its 
report of railroad building for nine months of 1887. It shows a 
total new mileage of 717 miles. The companies which have built 
most largely are the following :—Northern Pacific, Grand Forks to 
Pembina, 95 miles ; St. Paul, Minneapolis, and Manitoba, Minot 
west, 150; Rugby Junction to Bottineau, 40; Park River to 
Langden, 40; Rutland to Ebendale, 40; Minnesota Line to Water- 
town, 41; Chicago, St. Paul, Minneapolis, and Omaha, Salem to 
Mitchell, 33; Chicago, Milwaukee, and St. Paul, Bristol to Lake 
Preston, 75; Chicago and North-western, Faulkton to Gettysburg, 
44; Verdon to Groton, 14; Fremont, Elkhorn, and Missouri 
Valley, Rapid City to Sturgis, 25; Minneapolis and Pacific, Ransom 
to Monage, 53. 


Ovr Birmingham correspondent writes that the pub- 
lication of Lord Henniker’s letter on railway rates and charges, 
to which reference was made in an editorial note in THE ENGINEER 
last week, is being followed by other manufacturers adopting the 
action of Mr. Kempson, of Birmingham, in resisting the claims 
of the railway companies for excessive conveyance charges. One 
writer to a Birmingham contemporary remarks that, ‘‘As an 
example of how railway rates affect the carriage of one of the 
necessaries of life—to wit, milk—the rate for twenty miles is 4d. 
a gallon, or, in other words, 9s, 2d. a ton—nearly treble the rate 
charged for either potatoes or corn. But the Great Western Rail- 
way, not content with this difference, lately raised the price of 
milk I was sending to Brierley Hill, just 20} miles, to ld. a 
gallon, so that it costs as much for that distance as it does in send- 
ing to London—100 miles.” 


Tue result of working of the Victorian railways for the 
twelve months ending December, 1886, was very satisfactory. The 
gross receipts from the railways were £2,453,000, equal to £1370 

er mile of the ave mileage—1791 miles—worked. On our 

ome railways the mileage receipts were £3446 per mile. The 
working expenses amounted to £1,427,000, or £797 per mile. This 
compares with an average cost per mile in this country of £1816, 
The resultant profit on the working of the Victorian railways was 
£1,025,000, equal, as already stated, to rather less than 4 per cent. 
on the total capital expended. The percentage of working 
expenses to capital in Victoria was 58 as against 50 per cent. 
in this country. The expenses, however, in Victoria do not, as in 
our home railway expenditure, include any provision for liability in 
case of accident. Every penny of profit received is absorbed by the 
State and placed to the credit of the Consolidated Fund. 


Tue advances which mark the steel industry have been 
of much assistance to the railway carriage and wagon building 
makers, Railway engineers have demanded that steel should in 
much part take the place of iron, not only in the construction of 
the permanent way, but also in the building of the rolling 
stock. Steel masters are losing no time in preparing to supply the 
demand, This involves in many cases the laying down of new 
mills, by firms who are determined to make a profit. This heavy 
capital expenditure is being incurred. Mills of this character, 
once possessed, may expect a large amount of employment from 
constructive engineers, as well as railway wagon builders, for sec- 
tional steel. Our Birmingham report last week showed what was 
being done in this respect just now by one of the leading Stafford- 
shire companies, the Patent Shaft and Axletree Company. The 
demand for steel which the railway rolling stock builders are ex- 
pressing at the present time is very considerable. Contracts in 

nd at the Birmingham and surrounding wagon shops are more 
healthy than for a long time past. Not only are orders more 
numerous, but values are better. The State Railway construction 
going on.in Burmah is supplying good orders to the rolling stock 
makers, and the South ditetoan ath are also buying well. Iron 
and steel underframes for goods traffic wagons, rather than the 
completed wagons and carri are chiefly in call from India and 
Burmah, Steel is being used with increasing freedom daily, and 
steel masters and wagon builders are alike benefitting. 








NOTES AND MEMORANDA. 


Tue deaths registered during the week ending Novem- 
ber 26th in twenty-eight great towns of England and Wales corre- 
sponded to an annual rate of 23°5 per 1000 of their aggregate 
population, which is estimated at 9,244,099 persons in the middle 
of this year. ‘The seven healthiest places were Leicester, Wolver- 
hampton, Cardiff, Norwich, Sunderland, Brighton, and Hull. 


THE results of meteorological observations made at the 
Radcliffe Observatory, Oxford, in the year 1884, contain daily 
means of eye observations and of the self-recording instruments, 
comparisons of the mean monthly temperatures at dft. and 105ft. 
above the ground, and rainfall observations on the ground at 22ft. 
and 112ft. Interesting tables are — showing the relatioi.s of 
pressure, temperature, &c., under different winds. The total sun- 
shine during 1884 was 1260°9 hours, being 173°7 hours less than the 
mean of five years, 


To fill the grain in wood to be polished with simple ingre- 
dients, the following is given by the Carriage Monthly: “Take a 
small quantity of white beeswax, melt it down, and, while liquid, 
mix with whiting. As it gets thick, keep adding boiled oil until 
you have it as you wish it. When using it, sheet the wood over 
solid. Let stand until the next day, when you can remove the 
surplus by using No, 4 sandpaper. It is cheaper and easier than 
the shellac, and can be levelled sooner, leaving nothing but the 
pores or grain of the wood filled, which is better than having your 
wood all stained up with the shellac.” 


In a recent number of the Comptes Rendus is a paper 
on “ Researches on the Distribution of Temperature and of baro- 
metric Pressure on the Surface of the Globe,” by M. Alexis de 
Tillo. The author describes some general charts which he has pre- 

ared, based on the labours of M. Léon Teisserenc de Bort, and of 

err J. Hann, of Vienna, showing the mean isobars and isothermal 
lines for the year, and the months of January and July, for the 
whole world. For the veneral conditions of the terrestrial] atmo- 
sphere he finds that, when the mean temperature falls or rises 
within the limits of 16 deg. and 47 deg., the pressure increases or 
diminishes to the extent of 1 mm. 


Mr, ALEXANDER Watt, author of “ Electro-deposition,” 
‘*Electro-metallurgy,” &c. &c., has just completed a series of 
papers in the Hlectrical Review, on the ‘‘Electrolysis of Cobalt Salts,” 
in which he has given the results of a great number of experiments 
with this interesting metal, and has endeavoured to explain the 
probable reasons why cobalt has not received much recognition at 
the hands of the electro-plater. From Mr. Watt's point of view, 
this metal should take its place as a substitute for nickel for coating 
various articles, its superior whiteness, and the readiness with 
which it may be deposited by electricity, being urged in its favour. 
The papers referred to are concluded in the current number of 
the journal referred to, and may prove of interest to some of our 
readers, 


Ar the last meeting of the Meteorological Society, a 
paper was read on ‘‘The Use of the Spectroscope as a Hygrometer 
simplified and explained,” by Mr. F. W. Cory, M.R.C.S., 
F.R. Met. Soc, The object of this paper is to suggest as simple a 
way as possible of using the spectroscope as a hygrometer in order to 
facilitate its introduction amongst observers as a standard meteoro- 
logical instrument. The best form of hygrospectroscope as a 
recognised standard for the purpose of investigating and scrutinising 
the changes of the three parts of the spectrum mentioned is that 
originally termed by Mr. Rand Capron ‘‘ The Rainband Spectro- 
scope.” It ought to have a fixed slit, and in addition a milled 
wheel at the side for the easier adjustment of the focus. The 
author concludes by giving a set of hints to observers for taking 
weather observations with a pocket spectroscope. 


A paper on “ The Rainfall on and around Table Moun- 
tain, Cape Town, Cape Colony,” read at the last meeting of the 
Meteorological Society by Mr. J. G. Gamble, M. Inst. C.E., 
calls attention to the great and in some respects peculiar 
differences that exist between the quantity of rain that is 
registered on and around Table Mountain. The most strik- 
ing feature is the small fall on the signal hill. The signal 
hill, otherwise called ‘‘the Lion's Rump,” lies to the west of Cape 
Town, between it and the Atlantic. The average annual fall there 
is only 1din., while the fall at the western foot is 2lin., and in Cape 
Town 27in. The signal hill is 1143ft. above the sea. The fall at 
Platteklip, on the northern slope of Table Mountain, overlooking 
Cape Town, and 550ft. above the sea, is considerable, namely, 45in. 
The greatest fall is at Waai Kopje, about half a mile to the south- 
ward of the highest point of the mountain, at an elevation of 
3100ft., or 450ft. below the top. Another station on Table Moun- 
tain further south, that is, to the leeward in the rainy season, and 
2500ft. above sea level, has only 39in. The eastern suburbs, 
Rondebosch, Newlands, and Wynberg, all have a comparatively 
abundant rainfall, 40in. to 50in. and upwards, the greater part of 
which falls in winter time. 


Tue value or even interest that may possibly attach to 
the work of the proposed British Association Committee for pro- 
secution of seismoscopographic observations in mining and other 
districts may be doubted. The occurrence of more or less con- 
tinuous tremors is well ascertained, and as nothing but continued 
or sustained movement in a direction, or directions if at different 
places, can be of any importance, always excepting tremors of 
sufficient magnitude to become shocks, it appears almost like 
wasting time, money, and instruments, especially as one of the 
makers of these observed at a committee meeting that ‘‘ to investi- 
gate fully the character of the motion, even at one station, 
required delicate and costly apparatus, and the cost was greatly 
increased when it was attempted to bring a number of stations 
into correspondence so as to determine the motion over a large 
area, It was possible, however, to record the fact that a tremor 
had occurred, and even to learn something of its character by 
means of inexpensive seismoscopes. From recent observations it 
appeared probable that tremors would be found wherever they 
were tested for with sufficient delicacy, so that a society under- 
taking the search was not likely to be disappointed.” Evidently 
a very little is expected to prevent disappointment. 


Dr. Dieterici gave an account at a recent meeting of 
the Berlin Physical Society of his experiments on the determination 
of the mechanical equivalent of heat by the indirect electrical 
method, He made this choice of method on account of the 
exactness with which electrical values can now be determined in 
absolute units. The speaker described the general arrangement of 
his experiments, and gave a detailed account of the ice calorimeter 
which he used, as specially modified by himself. As the result of 
his series of measurements he obtained closely agreeing values for 
the mechanical equivalent of heat, namely, 424-4 and 424-2 as the 
mean of each series, the highest and lowest values obtained differ- 
ing but little from the mean of the determinations. When making 
his calculations, the speaker took as the specific heat of water the 
mean of the determinations made between 0 deg. C. and 100 deg. C. 
The statements which have been made respecting changes in the 
specific heat of water as dependent on changes of temperature 
differ so greatly with different observers that the mean values 

on their results provide no constant factor; the speaker’s 
determinations would have been considerably different had he 
taken as his basis any other value of the specific heat of water. He 
next compared the results of his experiments with those of earlier 
observers, and discussed the very marked differences in the values 
given for the specific heat of water at various temperatures. He 
thinks that the specific heat of water may best be determined by 
the electrical measurement of the mechanical equivalent of heat, 
and intends to investigate this question more fully at a later date, 





MISCELLANEA. 


Messrs. JAMES Simpson anv Co, have obtained the 
order from the Metropolitan Board of Works to supply the whole 
of the fire hydrants required by the various metropolitan water 
companies for the next three years ending December 31st, 1890. 


Durtxa November seven vessels, with an aggregate ton- 
nage of 4107, have been launched from the Clyde shipyards as against 
twelve of 16,960 in the same month of 1886. The launches of the 
eleven months aggregate 170,013 tons against 162,482 in the corre- 
sponding period of last year. In the course of the month about 
30,000 tons of new shipping has been placed with the builders, and 
the trade wears an encouraging aspect. 


Tue Council of the Society of Telegraph Engineers and 
of Electricians has definitely decided upon the alteration of the 
name of the Society to ‘‘ The Institution of Electrical Engineers.” 
This, it is sup , may have a material effect upon the success 
of the proposal to establish a Society of Electrical Engineers, as 
it must extend the scope of the existing society, and cause it to 
deal with a greatly increased quantity of electrical engineering 
papers and subjects, 


Tue question whether the existence of the Iron Trade 
Wages Board, which has been languishing for want of funds, shall be 
continued, will be considered at a meeting to be held at Birmingham 
on the 8th of December. This meeting has been convened by the 
ironmasters, who have sent invitations to their confréres in other 
districts. An alternative to a dissolution of the Board will pro- 
bably be the adoption of some plan to guarantee the payment of 
subscriptions. 


Sreak1ne at a Fair-Trade gathering, in Sheffield, on Mon- 
day night, Mr. F. J. Hall, manager of Wm. Jessop and Sons, Bright- 
side Steel Works, mentioned that only that morning a firm in 
Leeds had written to say that his firm’s gece was altogether too 
large, and that the Germans were underselling him. The Germans 
had got near enough to Sheffield when they were at Leeds under- 
selling them in steel. He also stated that the last large ship 
built at Hull of steel was of metal supplied from Germany. 


A MEETING of local engineers was held at the Technical 
School, Sheffield, last Saturday, whenit was decided to form an Asso- 
ciation to be called ‘‘ The Sheffield Society of Engineers.” Pro- 
fessor Ripper-conducted the party over the building, minutely ex- 
plaining the appliances for teaching various subjects. The large 
drawing-room, which is considered one of the finest in the king- 
dom, was specially admired. Professor Ripper incidentally 
mentioned that students had come all the way from St. Petersburg 
and Sweden to be taught there. 


A very singular incident was noted in connection with 
a recent mill fire in Carlton, Mich. The American Miller says, 
“The building was burning fiercely, but the big engine which 
drove the machinery continued to run all through the blaze, and 
by that means was saved from destruction, though there was not a 
wall standing on any side of it when the fire had finished. The 
pumps were also running, and kept the boiler supplied, so there 
could be no explosion. It was a peculiar spectacle to see the 
engine driving away at a slashing speed in the midst of the flames, 
but the motion somehow saved it from fire. All the rest of the 
machinery was a total loss.” 


In an interesting lecture on the Forth Bridge, delivered 
at Leeds on the 18th ult., Mr. B. Baker, M. Inst. C.E., stated that 
‘during the five years the work had been in progress thirty-four 
lives had been lost from a variety of causes, or one per year in 300 
of the workmen employed. Among guards and brakesmen of goods 
trains the loss last year was one in 192. The character of the work 
at the bridge did not lead to any relaxation of vigilance. Many 
suggestions were received from the public as to the prevention of 
accidents, but their kind advisers failed to remember that there 
were hardly two accidents alike. One Scotch gentleman, besides 
other criticisms, had declared them to be ‘‘ head and ears in such a 
mess as no mortal man ever was before.” 


A very remarkable man, intimately associated with 
Sheffield, recently died at Manchester. Though no notice of him has 
appeared in the Manchester papers, he was one of the foremost 
men of the commerical world. Mr. Thomas Vickers, of Wilton 
Polygon, Cheetham-hill, began life as an errand boy on half-a-crown 
a week, and by extraordinary industry and force of character rose to 
be a millionaire. On the death of Mr. George Wilson he became 
chairman of Messrs. Charles Cammell and Co., and was also a 
director of the Staveley Coal and Iron Company, Messrs. Bolckow, 
Vaughan, and Co., Yorkshire Engine Company, J. G. Wells and 
Co., Eckington Collieries, Lydgate Coal Company, and many 
others at Manchester and other parts. He was a man of singularly 
clear common sense, of much humour, and utterly devoid of 
ostentation. 


Exectric lighting versus gas lighting was brought under 
discussion at a meeting of the Manchester Association of Engineers 
on Saturday, when Mr. J. R. Williamson read a paper on electric 
lighting from central stations; and in reply to some questions 
which were raised as to the results obtained in the application 
of electric lighting to mills and works, and the comparative cost 
of gas and electricity, Mr. Williamson replied that in the imme- 
diate vicinity of Manchester there were a score or more mills 
where the electric light was working successfully, and as to the 
comparative cost of gas and electricity, he pointed out that in one 
large mill, where lighting by gas had been replaced by 930 electric 
lamps, the cost over a certain period had been £362 for maintain- 
ing the electric lamps, as compared with £510 which had pre- 
viously been paid for gas at the rate of 3s. 2d. per 1000ft. 


On Wednesday last a trial was made at the Consett Iron- 
works of the newmachinery for cogging steel ingots, and for shearing 
them into blooms of various sizes suitable for rolling into plates. 
Some of the recently erected open-hearth furnaces were in operation, 
producing ingots of much larger dimensions and weights than have 
hitherto been attempted at these works. The ingots were brought 
round to the soaking pits and charged and drawn by aid of a 
steam travelling crane, which deposited them upon the live rollers 
attached to the cogging mill. Thence, after being reduced to long 
blooms, they passed on to the hot slab shears, which cut them into 
various required sizes. Subsequently they were placed upon 
charging bogies, weighed, and taken to the mill furnaces. The 
travelling crane was made by Black, Hawthorn, and Co., of Gates- 
head, the cogging mill by Miller and Co., of Coatbridge, the 
engines by Hawks, Crawshay, and Sons, of Gateshead, and the 
shears by J. Buckton and Co., of Leeds. The start was very 
satisfactory. 


A DEPuTATION from the provisional committee of the 
Birmingham and Bristol Channel Improved Navigation Scheme 
presented to the Ship Canal Inquiry Committee of the Birmingham 
Corporation on Friday last a further very important statement of 
facts relating to the Severn scheme, and its development in the 
South Staffordshire district. The Hon. Philip Stanhope, M.P., 
presented the statement, in which the committee expressed the 
opinion that the most satisfactory basis upon which an undertaking 
of this character could be carried into execution was by the agency 
of a public trust. It had been shown in the latset report of Mr. 
Keeling that there was no great engineering difficulty in extending 
the terminus of the improved navigation to Wolverhampton 
instead of Birmingham, and this proposed extension would there- 
fore, in connection with the existing canal branches, bring within 
the beneficial operation of the new waterway Wolverhampton, 
Walsall, Dudley, Wednesbury, Tipton, Darlaston, and other busy 
industrial centres which are at present severely handicapped for 
want of a cheap outlet for their heavy manufactures, 
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TO CORRESPONDENTS. 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 





*,* All letters intended for insertion in Toe Enotneer, or containing quea- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but asa proof of good faith, No notice what- 
ever can be taken of anonymous communications, 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

X. A.—The Glenfleld Company, Kilmarnock, N.B. 

Lion.—Apprentice him to a locomotive superintendent, The fee varies from 
£300 to £1000. 

H. A.—Yes. See “Graphic and Analytic Statics,” by R. Hudson Graham, 
London: Crosby Lockwood and Co, 

E. H. 8.— We never published a coloured engraving of a three-cylinder loco- 
motive, 80 that we cannot comply with your request, 

H. E. W.—{1) “ Blectricity,” by Fleeming Jenkin; “‘ Manuals of Elementary 
Science,” published by the Society for Promoting Christian Knowledge, (2) 
“‘Blementary Lessons in Electricity and Magnetism,” by 8. P. Thompson, 
London; Macmillan and Co, (3) “ Practical Electric Lighting,” by A. B. 
Holmes, London: E. and F, N. Spon, 

Marine.—The jirst thing is to get your son employed in a “shore gang,” 
repoiring and refitting marine engines when ships come in from voyages, 
The next is to get him a berth as third engineer in a cargo boat. He must serve 
365 days at sea, not necessarily consecutively, before he can go up for exami- 
nation by the Board of Trade fora second-class certificate. Jt is usual to 
employ a Seo segned ghegedond a@ month before going up. There is a text- 
book published by Reid, in Sunderland, which is much used, 

F. pe V. (8. Lazaro).—{1) The book on surveying referred to is L. D'A, Jack- 
son's “‘ Aid to Survey Practice.” It, however, contains little description of 
instruments. (2) The error in the pamphlet concerning Eckold's tachimeter 
ix carried through many pages, and through all the numerical examples 
given of the use of the instrument. The error has since been corrected 
in the pamphlet, but it is a curious illustration of how books 
are made up by: copying, and not by being written, that identically the 
acane error appears in Jackson's book and in Spon's Engineering Dictionary, 
in the descriptions given of this instrument, The error consists in the state- 
ment that the horizontal tangent scale is divided by help of micrometer screw 
into yodnanths inch, instead of ynkonths inch. It is a-5-figure reading that 
you get from this scale, for instance, 37293. But they make it out to bea 
byigure reading in the explanation and in all the examples. They do this 
by putting in a 0 where it has no business to be; thus, the above they would 
put down as 370293, thus, of course, making the thing all wrong. If they 
tacked on the 0 at the end, thus 372930, it might not be of any consequence ; 
but the above shows that it is a real error, and not a slip, (3) THE Enat- 
NEER, March 18, 1887; May 20, 1887; June 24, 1887—“‘ Notes on Concrete 
and Works in Concrete,” by John Newman, published by B. and F, N. Spon. 
(4) “‘Remunerative Railways for New Countries,” by R. C. Rapier, publisked 
by B. and F, N. Spon, London, 





ICE-CRUSHING MACHINES, 
(To the Editor of The Engineer.) 

Sir,—Can any of your subscribers favour us-with the names of manu- 
facturers of the most approved ice- ing machines suitable for placing 
on board shore hulks in the fish trade ? J.C, 

Cork, November 28th. 





CAUSTIC. SODA. 
(To the Editor of The Engineer.) 

Sir,—Perhaps some of your readers can tell us the name of a firm who 
make a speciality of improved apparatus—on the bicarbonate of ammonia 
principle—for producing caustic soda, as friends of ours abroad are about 
to put down such a plant, and are in want of plans and estimates. 

November 25th. ATLAS. 
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ADVERTISEMENTS. 

*,* The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards one shilling and sixpence; odd lines are 
charged one shilling. The line averages seven words. — an advertise- 
ment measures an inch or more the charge is ten shillings cag inch. Al 
single advertisements from the country must be accompanied by a Post-office 
order in payment. Alternate advertisements will be inserted with all 
practual regularity, but regularity cannot be guaranteed in any such case, 
All except weekly advertisements are taken subject to this condition, 
dvertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 

Letters relating to Advertisements and the Publishing Department oy the 
paper are to be addressed to the Publisher, Mr. George Riche ; all 

letters to be addressed to the Editor of Tux Encineer, 168, Strand, 





MEETINGS NEXT WEEE. 


Tue Institution or Civit, Excixeers.—Tuesday, December 6th, at 
8 p.m,: Ordinary meeting. Paper to be read with a view to discussion : 
—‘‘ Electrical Tramways: the Bessbrook and Newry Tramway,” by Edw. 
Hopkinson, M.A., D.Sc., Assoc. M. Inst. C.E, 

Society or Enoingers.—Monday, December 5th, at the Westminster 
Town Hall, at 7.80: Ordinary meeting. Paper to be read:—‘‘A New 
Formula for the Flow of Water in Pipes and Open Channels,” by Edgar C. 
Thrupp, of which the following is a synopsis:—Mode of reducing results 
of experiments to a formula by graphical analysis—Relation of hydraulic 
radius to velocity—Effect of roughness of surface on the same— 
of effect of ig with i of hydraulic radius—Possibility of a 
formula with constant coefficients for each material—Reynolds’ formula 
—Kutter's—H ‘s better—Author's, an improvement and elaboration 
of Hagen’s—Velocities by formula compared with results of experiments 
—Tables of ficients for diff t surfaces —Points on which evidence 

scarce. 

Socrery or Arts.—Monday, December 5th, at 8 pm. Cantor lectures: 
The Elements of Architectural Design,” by H. H. Statham, Lecture II. 
—Influence of the mode of covering in on the general design—The two 
systems of covering spaces, the beam and the arch.—Definition of ‘‘style” 
—Statical conditions of the beam system—Its architectural expression as 
worked out by the Greeks—The column—The entablature—The three 
styles employed by the Greeks—The superstition of the “ Five Orders” 
—Roman and Renaissance application of Greek forms—Value of ancient 
classical forms to modern architecture. Wednesday, December 7th, at 
8 pm.: Ordinary meeting. ‘‘The Chemistry, Commerce, and Uses of 

of Various Kinds,” by P. L. Simmonds. 
IVIL AND MECHANICAL ENGINEERS’ Sociery.—Wednesday, December 
7th, address of President, Mr. R. E. Middleton. 

Society or TececRaPH ENGINEERS AND ELvectricians.—Thursday, 
December 8th, at the Institution of Civil Engineers, 25, Great George- 
street, 8.W., at 8 p.m.: Annual a aoe meeting for the reception of the 
annual report and the election of Council and officers for the year 1888. 
Paper to be read :—‘‘ On Safety Fuses for Electric Light Circuits, and on 
the Fusing Points of various Metals usually Employed in their Construc- 
tion,” by Arthur C. Cockburn, F.C.8., Associate. 

Nortu-East Coast IxstiTuTION oF ENGINEERS AND SHIPBUILDERS.—The 
third general meeting will be held in the Lecture Hall of the Literary and 
Philosophical Society, Newcastle-on-Tyne, on Wednesday, mber 7th, 
at 7.45 p.m. (1) Adjourned discussion on Mr. R. Thompson’s paper on 
“8s and Coal C pti St Commercially. (2) 
Paper on “Improvements in Ships’ Keels, Stems, Sterns, and Rudder 
Frames,” by Mr. E. F. Wailes. 
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THE EMIGRATION OF CAPITAL, 


Ose of the signs of the times which it behoves all 
classes of Englishmen to note, is the shape which the 
emigration of capital is now taking. For a great number 
of years past English capital has emigrated all over the 
globe in the shape of loans, made for the most part to 
foreign Governments. Of late this outlet has to a 
considerable extent been closed through the failing credit 
of would-be national borowers. Instead, money is now 
going abroad to establish workshops and factories, in 
which will be employed artisans of foreign birth. We 
might cite numerous examples of this. Much is being 
done in a comparatively small and quiet way, so that 
little is heard of it outside narrow circles; but there are 
not wanting instances where the transfer of money and 
talent takes place on a very large scale. From Madrid news 
reaches us this week which must be taken for what it is 
worth. The Bilbao papers state that representatives of im- 
portant English shipbuilding firms have recently sounded 
the owners of the principal ironworks on the banks 
of the Bilbao river with the view of establishing 
in Biscay extensive naval yards, similar to those which 
Sir William Armstrong created in Italy. As the Spanish 
Government is obliged by public opinion to build in Spain 
most of the new war vessels, for which the Cortes have 
voted nine millions sterling, and as their private and 
State yards are not sufficiently organised to undertake the 
construction of the new fleet, it is said that the present 
Government are willing to let foreign firms create yards 
in Spain, to which the majority of the contracts would be 
given. The policy of the Spanish Government thus indi- 
cated deserves particular attention. According to all the 
principles of political economy the policy is apparently 
wrong. It is an axiom that the consumer should always 
buy in the cheapest market, no matter what follows. Is 
or is not the action of the Spanish Government opposed 
to this principle, or. is it in strict accord with it ? 

At the first view of the matter we are disposed to 
say that it is opposed to it. In other words, it is 
reasonable to suppose that war ships, and guns, and the 
products of our arsenals, could be obtained for a lower 

rice from English or Scotch contractors working 
in Great Britain than in Spain. But there is an 
important element which must not be overlooked. In 
spite of the advantages which such firms as Sir William 
Armstrong, Mitchell and Co., and others possess, in a 
arr ge plant, a trained staff, cheap coal and iron, and 
such like, the 
high wages, ~ F4 hours, and the imminent risk of strikes 
coming into operation at critical moments. The short 
hours prevent full advantage being taken of the plant, 
and the strikes may entail tremendous losses; while the 
bare possibility of their taking place may on the one hand 
induce customers to go to firms and centres of production 
where no such complications can arise; or on the other, 
will certainly lead to the insertion in contracts of strike 
clauses of serious import to engineers and shipbuilders. 
These things heavily handicap the English producer. In 
Spain he would be clear of them ; wages would be low ; 





strikes practically unknown; the hours of work long. The 


have, on the other hand, to contend with 





fact that £9,000,000 are to be spent on just those things 
which we can best produce, may well make the national 
mouth water, but our working classes will certainly get none 
of the money; and for the reasons we have set forth, it is 
not quite clear that the Spanish Government will have to 
pay more for war ships than they would have to pay here. 
As British capital cannot find employment at home, it goes 
abroad; and it goes abroad to build up that which will 
contribute to the national power and greatness of a nation 
which once Fs, as no insignificant part in the affairs of 
the world. e cannct suppress a feeling of regret that 
such should be the case. It is better, perhaps, that the 
English capitalist should have a share of the nine millions 
than it should all go into Spanish pockets; but we are 
be sorry that our working men will have no part of it. 

hat shall we say of that public opinion which in 
Spain asserts that, if money is to be spent, it shall be spent 
in the country in giving employment to its working 
classes? Such opinions are, we need scarcely say, held in 
direct opposition to all that the political economist can 
advance. They embody the whole doctrine of Protection 
in the fullest way. Spaniards think that if money is to 
be spent it should be spent at home, forgetting that 
whereas every ship they produce will now be dead loss, 
if they had imported them from England they would, 
according to the laws of political economy, have 
represented so much income. The whole scheme is 
based on the idea that the absolute wealth of a country is 
not of so much importance as the supply of means of sub- 
sistence in the shape of work to the greatest possible 
number of the inhabitants of it. So we shall preeiy 
see a great naval arsenal built up with English capital, 
and in this arsenal three or four thousand Spaniards will 
find employment, and the means of buying bread, and 
onions, and sour wine. All this in flagrant viola- 
tion of the principle that nations as well as 
individuals should invariably buy in the cheapest 
market. This may seem to be folly, yet we are 
not certain that Spanish public opinion is be es | after all. 
We have something in this country curiously like it. 
Sheffield, for example, will by no means permit the 
English Government to make steel at Woolwich. It 
insists that the money of the taxpayers must be spent for 
the benefit of the Sheftield artisans; and be it noted that 
Sheffield has not one word to say about the cost. It is 
nothing to the point that the Sheffield steel may be 
dearer than Woolwich steel. Sheffield has a pre- 
scriptive right to make steel, and to Sheffield the 
Government must go. What is this but Protection pure 
and simple? What is it but the direct analogue of the 
working of popular opinion in Spain? -The Sheffield folk 
hold that their citizens must have employment, and that 
it is worth the nation’s while to pay a little more 
than they otherwise would in order that employment 
may be secured. That is what the Spaniards think 
also; and really when we look around us, and con- 
sider the condition of large masses of the population 
of this country, we may begin to ask ourselves is it really 
the soundest and wisest policy to buy always in the 
cheapest market, no matter what follows? A man with 
plenty of money in his pocket may find it to the advan- 
tage of his pocket to buy everything he wants. Yet it 
might now and then redound greatly to his personal 
advantage if instead of buying he made or grew things for 
himself. What is true of men may be true of nations, 
and it might be better for Spain after all if she made 
her own ships and guns than it would be to save money 
and buy them. e cannot have everything in this 
world, and Spain concludes that she cannot save money 
and employ Spaniards at the same time. Whether she is 
r ght or wrong must remain, we fear, a matter of opinion. 
The true-blooded political economist will say Spain is 
wrong, and, whatever we may think, is it for us to assert 
that political economy is not an exact science, or that its 
professors can make mistakes ? 


OUR COLONIES AND THEIR RAILWAYS, 


THE condition of affairs in some of our Colonies which 
has been made public by recent revelations, pretty con- 
clusively proves that the day of unlimited borrowing by 
them for the purposes of ‘railway extension has almost 

by. The financial state of some of the foremost of 
these dependencies has been but lately made the subject 
of searching investigation; and in the cases of New Zea- 
land and South Australia it seems certain that no further 
present expenditure for railway construction would be 
deemed justifiable. Sir Henry Holland lately fore- 
shadowed, when replying to a question addressed to him 
in Parliament, the rapid approach to such a state of 
things. He publicly stated, with reference to some of our 
Colonies, that until matters in them with regard to 
revenue and expenditure showed a marked improvement 
it would be impossible for the Colonial Office to approve 
the undertaking of further public works of magnitude. 

We need scarcely say that it is with regret that we find 
this decision to be justified by the results of late close 
investigations; but it is evident that, even in a matter so 
important to the development of a new country as the 
extension of railways, more than one of our Colonies have 
been going on too fast. We do not care—for it is scarcely 
within our province to do so—here to go into the colla- 
teral question of how far the investigations we have 
referred to go towards affording proof that the funds 
raised have been wastefully applied; but that they have 
been so, in some instances at least, is openly stated by 
the journals published in several Colonies. It is not 
long since we devoted an article to the consideration 
of the evil results of the system of the wholesale aliena- 
tion of public lands by our Colonial Governments. So 
long as the funds raised by this means went to swell the 
revenue returns, so long was the extravagance of outlay 
on railways non-apparent to the ordinary class of investors, 
When we so wrote, we predicted that this source of 
revenue must soon become exhausted. This has now in 
several Colonies been arrived at, and the result is to be 
seen in the fact that borrowing-power to the extent 
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formerly possible has sensibly diminished. Those of our 
home contemporaries who devote their columns to 
financial questions are urging this point upen the invest- 
ing public, and to an extent which must materially affect 
the terms upon which loans for railway extension in the 
Colonies can, for some time to come, be placed upon the 
London market. It has constantly been pleaded, when we 
and others have before directed attention to this matter, 
that the outlay upon Colonial railways has represented a 
paying investment and not an expenditure incapable of 
recoupment. We wish we could believe that such a con- 
tention could be justified; but recent revelations seem to 
prove that it cannot be to anything like the extent that 
those who raise it insist upon. Hitherto there seems to 
have been held, almost generally, the conviction that 
nothing could arrest the progress of our Colonies. Unhap- 
pily, we have but too much evidence that that conviction 
is no longer fully tenable. Colonies, both those under 
British rule and those owning a foreign sway, are liable 
to the same interruptions to their progress as are 
countries of older settlement, and their conditions hardly 
warrant the hope that they are capable of quicker 
rehabilitation than are the latter. 

We have a striking instance of decadence of this cha- 
racter in the present state of the Danish Colony of 
St. Thomas. The British Consul there writes that the 
trade of that island, “ which has been steadily diminish- 
ing, has not yet reached its lowest limit.” As a trade 
dep6t, it is asserted that St. Thomas has practically ceased 
to exist, and that a revival is improbable, inasmuch as the 
decline is steady and progressive. Hitherto St. Thomas 
has enjoyed the position of a port of call for steamers 
seeking information and instructions as to their further 
proceedings; but, as Mr. Zohrab writes, “the extension 
of the submarine telegraph and the development of steam 
navigation in West Indian waters have enabled ship- 
owners and charterers to communicate directly with each 
other.” He states that, as the consequence of this change, 
“house after house closes its business.” It may, we 
admit, be conceded that the characteristics of the Danish 
Colony differ widely from those of most of our own 
Colonies, which are principally agricultural. But agri- 
culture, after all, is liable to vicissitudes to the full as 

reat as those which are proving so disastrous to St. 

homas, and these must produce seasons of depression 
which, for a time at least, must necessitate an economy in 
expenditure, to the practice of which most of our Colonies 
have as yet been strangers. Such an evil time has at 
length arrived. The knowledge of it has been coacealed 
from the public until the concealment has become 
no longer practicable, and the more sensible and prudent 
of our colonists feel that the day has come to set their 
house in order. If they did not the conviction 
would be forced upon them by the outery now finding 
expression in our financial press. Almost without excep- 
tion, investors are cautioned by it not to subscribe to 
colonial railway loans without first acquiring knowledge 
as to the state of public indebtedness of the colony 
demanding them, the proportion it bears to population, 
and the prospect of progress rendering it possible that 
that population can bear the burden without being over- 
whelmed by it. We know of several Colonies in which 
there are parties who desire to undertake further heavy 
extensions to their railway system. They are only now 
restrained from forcing the adoption of their views on 
their respective Governments by the knowledge that the 
raising of money on former easy terms is now certain to be 
impracticable. The excess of the evil is working its own 
cure, but it must take some time yet to fully accomplish 
it. While we regret the delay for many reasons, it will 
not improbably prove fruitful of several good results. 
The inconveniences to which it will subject many Colonies 
for some time to come, will rudely teach their settlers the 
impolicy of the course they have, until now, pursued 
almost unchecked. If the credit of our Colonies is to be 
maintained, it can only be by convincing home investors 
that for none but well-considered schemes will their 
money be asked, and by affording to them also a 
guarantee that its expeaditure will be carefully controlled. 





SPANISH ORE AND BRITISH STEAMSHIPS. 


SrNce we commented in THE EnGrvger on the movement in 
Bilbao ore and on the cost of its carriage, there have been 
further developments which are important to our industries. 
The rise in the rate of freights has continued, and this not only to 
the United Kingdom, but to Holland and to America. To 
the United States, 15s. 6d. per ton of ore has been paid more 
than once ; to Terneuzen about 7s. 9d. per ton has been paid, 
and to the Tees 6s. 6d. per ton has been paid. These rates are 
from 1s. 6d. to 33. per ton above those which were charged a few 
months ago, and thus it is evident that the cost of hematite iron 
from that ore will be increased by about double that amount per 
ton of iron. There are rumours, also, that the cost of the ore in 
Bilbao will be greater next year, where contracts do not continue 
beyond that time; and should this be so, the cost of the 
hematite iron will be very much more next year than it has 
been of late. We depend very largely on the imported ore ; for 
whilst last year we imported 2,878,469 tons of ore, this was 
about 400,000 tons more than the entire production of the West 
Cumberland and Furness districts. But, in the opinion of some 
whose views are at least entitled to consideration, Spain cannot 
materially enlarge the quantity she is sending out not only to 
the United Kingdom, but to Holland, the United States, and 
other nations, and meet her own requirements for smelting 
purposes. Hence, we are not likely to witness much further 
immediate enlargement of the exports of ore from Spain, though 
it is at least probable that her exports of hematite pig iron may 
be increased. Of late years the carrying of the Spanish ore 
from Bilbao cannot be said to have been profitable to the Britizh 
steamers which do so much of the work; and though rates have 
increased, as we have pointed out, yet they are far below what 
they were a few years ago—in the case of the freights to our 
own ports they are still 30 per cent. below what they were about 
four years ago; and though the working of the steamers is a 
little cheaper than it then was, yet the decreased cost of work is 
anything but concurrent with the fall in the rate of freight. It 
is scarcely likely that we shall see these high rates of freight 





reverted to, but as the rate at which we are losing vessels is, 
more than the rate at which we are building them, it is clear 
that we shall not be likely to have very low rates of freight 
again soon; and it is to be noticed that as other countries require 
these ores fair freights are needed for our vessels, for they do 
the bulk of the carrying to these countries, and low freights 
favour them in the international competition which is so preva- 
lent. There is not only the question of the iron ore and the 
freights, but there is the pyritic and other ores which are 
treated at the smelting works on the Mersey, the Tyne, and 
other parts of the kingdom. Whilst the treatment of these ores 
is valuable to us, it is by no means essential that we should 
have them carried except at a good profit to the carrying 
steamships, for in some measure the resultant metals enter into 
competition with those of home production, and thus there is 
reason for the desire for at least a remunerative freight. The 
tendency in the last few weeks has been in this direction ; and 
it is gratifying to believe from the shipping statistics that 
though there may be a lull in the depth of winter—when many 
oversea trades are closed—yet, with the heavy losses and light 
building usual in the winter, there will be a further recovery in 
freights next year, and the users of Spanish ores will have to pay 
dearer for the carriage. 


IMPROVEMENT IN THE IRON TRADE, 


THE signs of the times indicate a certain improvement in the 
iron trade. December has come in, bringing with it stronger 
markets all round, and iron and steel circles are talking hope- 
fully of next year’s outlook. Restriction of output in West 
Cumberland to the extent of 5000 tons a-week is running up 
the hematite market, and prices are already 1s. 6d. per ton 
better. Stocks were increasing to such an extent that it was 
high time that some attempt was made to bring supply and 
demand more nearly together. Speculation has begun in the 
Seotch warrant market. Much of the business is being done on 
account of London buyers, and on one of the days last week 
the transactions of that day alone amounted to 50,000 tons. 
Prices are steadily advancing, and at date the market is recorded 
strong, with a large business doing at 40s. 114d. and 41s. 1}d., 
cash. This looks well, and Cleveland is participating in the 
improvement; then, more confidence is manifesting itself both 
amongst sellers and buyers, and prices, which were rising all 
last week, continue upwards, Merchants’ quotation for No, 3 
Cleveland pig has now advanced to 31s. 74d. for prompt delivery, 
and makers have raised their quotations to 32s. We quote these 
prices that readers may see the actual state of the market at a 
glance. For next quarter's delivery there are a considerable 
number of inquiries, and trade looks healthier all round. What 
is badly needed, however, is some restriction of make in Scot- 
land like that which has been determined upon on the west 
coast. The output at the present time is greatly excessive. 
Nor is the improvement confined to raw iron. Manufactured 
iron is beginning to show rather stronger prices. [ron plates 
have gone up 1s, 3d. in Cleveland, while the possibility of a 
syndicate amongst the makers for raising prices in Scotland 
similar to what has previously existed is now spoken about. 
Shipbuilding on the Clydeand Tyne and Tees is on the increase, 
and the effect upon the steel trade is good. Steel plates on the 
north-east coast have just risen 5s., and the Scotch steel-plate 
mills are all active. More money is wanted at date by the rail- 
makers to make the business pay, and if this can be got the 
iron and steel markets will be in a fair way for improving all 
round. 


ENGINEERING INQUIRY INTO THE LOWER THAMES DROUGHT. 


AN engineering inquiry has at last been decided upon touching 
the scarcity of water in the lower reaches of the Thames, There 
was an important conference on the subject at the office of the 
Board of Trade at the close of last week, when representatives 
were present from the Board of Trade, the Thames Conservancy, 
and from the Surrey and Middlesex side of the river in the 
districts affected. It was agreed that the Board of Trade should 
name some eminent engineer to report upon the whole question, 
he first hearing evidence from engineers to be appointed respec- 
tively by the Thames Conservancy, the Richmond Vestry, and 
the Twickenham Local Roard. This week the representatives of 
the districts affected have specified as follows, for the guidance 
of the arbitrator, the points upon which a decision is required :— 
“ Firstly, the necessity for some measures being adopted which 
would ameliorate the present condition of the river Thames 
within the parishes of Richmond and Twickenham’; secondly, as 
to what would be the best means, in an engineering point of 
view, to remedy the present loss of water within this area; 
thirdly, as to what would be the cost of a lock and weir, or other 
works between Richmond and Kew that may be suggested.” 
The expenses of the arbitrator are to be borne equally by the 
Thames Conservancy and the two parishes, all of whom bind 
themselves—subject to obtaining from the Local Government 
Board any necessary borrowing powers—to do their best to carry 
into effect the arbitrator’s recommendations, The arbitrator— 
whose task will not be a light one—and the representative 
engineers, if yet appointed, have not been announced. This 
resort to arbitration commends itself to us as more amicable 
and more direct than the instituting of a Royal Commission, 
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A Treatise on Azimuth, with a Study of the Astronomical Triangle, 
and of the Effect of Errors in the Data. By JoserH Epcar 
Craic. New York: John Wiley and Sons. London: Triibner 
and Co. 1887. 

Tuis is a most painstaking and laborious work on a much- 

neglected branch of spherical trigonometry. The problem 

of determining the azimuth of a heavenly body is one 
which occasionally presents itself to the navigator, in 
order to deduce the variation or deviation of the magnetic 
needle or the true bearing of some visible object on shore. 

Hence it is important to have means of ascertaining, in 

any given locality, both the most favourable heavenly 

bodies to select for the purpose and also the most favour- 
able position for observing the selected body. 

Now, as the writer shows, the information on these 
points given by the ordinary text-books is not only incom- 
plete, but also frequently misleading. Thus he quotes one 
work as making the curious statement that when a bod 
is rising or falling rapidly, its movements in azimuth will 
also be rapid. Many similar statements are adduced 
which sufficiently demonstrate the carelessness with which 
the matter has been generally treated—a carelessness 
perhaps not wholly without excuse, when we note that in 
some cases the discovery of the most favourable position 
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requires the solution of a trigonometrical equation of the 
fourth degree. ‘ 

The particular method of investigation depends, of 
course, upon the nature of the data. If we choose a 
known body, its declination d will always be one of our 
data. In some cases the latitude / is known, when the 
third known element may be either the altitude / deter- 
mined by observation, or the hour angle, which requires 
only a knowledge of the sidereal time, the body’s right 
ascension being supposed known. In case the latitude be 
unknown, both the latter elements will be required, 
These are the only three important cases, and they are 
classified by the author as the problems of altitude. 
azimuth, time-azimuth, and _ time-altitude-azimuth, 
respectively. In any of the above cases the ordinary 
formule of. spherical trigonometry will enable us to deter- 
mine the azimuth Z These are classified in a convenient 
form in Chapter II. The problem is now reduced to that 
of finding when d Z/dh isa maximum or minimum—to 
take, for example, the case of altitude-azimuth—-and 
similarly in the other cases. We shall then know the 
positions where a small error in the observed altitude will 
rave the greatest or least effect on the deduced azimuth, 
z.e., the most unfavourable and most favourable positions 
for an observation in altitude to deduce azimuth, 

The third chapter is occupied with a full discussion of 
the differentiation of the equations wer as Z with the 
given data, in the different cases mentioned above. A 
complete table is given for reference of the differential 
coefficients of Z with respect to /, Z, and d, in terms of 
the known elements of the triangle, thus enabling us at 
once to determine, to the first order of small quantities, 
the effect of a small error in one of the data on the de- 
duced azimuth. The meridian is thus shown to be a 
position of absolute maximum of d Z/d 4 for all bodies, 
and therefore the neighbourhood of the meridian is the 
most unfavourable position possible for an altitude obser- 
vation to obtain azimuth. The position for a minimum is 
not obvious by inspection, but is nearer the six-hour circle 
than the prime vertical, where most of the text-books 
erroneously place it. The explanation of this error is 
that in the formula d Z/d 4 = 1/tan g cos A—where q is 
the parallactic angle—former writers have neglected the 
cos h, and so maked Z/dha minimum when tan ¢ is a 
maximum, ¢.e¢., on the prime vertical. 

We now come to the more important chapters, to which 
the preceding ones are but preliminary. These investi- 
gate the equations to the loci of maximum and minimum 
errors in the computed azimuth due to errors in the data. 
These equations are, of course, ar ived at from the results 
already tabulated for d Z/d h, &c., by differentiating 
again and equating the results to zero. A locus is thus 
described on the sphere of the most and least favourable 
positions in any given latitude. To render it possible to 
plot these curves, some plane projection of the sphere 
must be chosen, and the author’s choice falls upon the 
stereographic, with the point of sight at the observer's 
nadir, and consequently Soviag the plane of the horizon 
as primitive. The prime vertical and meridian are then 
chosen as the axes of Yand Y. The polar equation of the 
locus on the stereographic projection is at once deduced 
by writing r for tan } z—z being the zenith distance —and 
6 for Z, and the Cartesian equation follows. 

In Chapter VII. the properties of the curves thus 
obtained are fully discussed, and an idea may be gathered 
of the author’s industry when we observe that some of 
these curves are of the seventh degree. Excellent 
tracings of the curves are given in a series of plates at 
the end of the work. Each curve is traced on the 
stereographic projection for latitudes 30 deg., 45 deg., 
and 60 deg., and as this is done for errors in altitude, 
declination, latitude, and hour angle, they are as com- 
plete as the most captious critic could require. Todeduce 
from these diagrams the best positions for observing a 
known body, we have only to select the appropriate plate, 
fill in the body’s declination cirele—which is very simply 
done on this projection—and note where this circle cuts the 
locus. 

In conclusion, we doubt whether this work will be 
found of very great practical utility to the navigator, 
since such extreme care in selecting the best possible 
position for observation .is wholly unnecessary, It is 
chiefly to the theoretical astronomer that the book is 
interesting, on account of the light it throws on the 
manner of variation of the astronomical triangle. In 
addition to the investigations already noticed, the author 
indicates in an appendix how to deduce the variations in 
the other elements of the triangle. : 

So far as we have observed, the computations are sin- 
gularly accurate; the draughtsmanship and the printing 
and binding are excellent. 


Electrical Distribution by Alternating Currents and Trans- 
formers. By Rankin Kenyepy. London: Alabaster, Gate- 
house, and Co, 1887 

As the use of high-tension alternating currents and trans- 
formers for reducing the tension in the distributing cir- 
cuits is apparently very likely to receive wide exten- 
sions in the near future, this pamphlet will be found to be 
of very considerable interest to electrical engineers. It 
gives sufficient of the history of the invention and develop- 
ment of induction coils from the simple stage up to that 
at which they became what are now called, transformers. 
Several of the well-known forms in use are then described. 
Anyone unacquainted with this class of electrical appara- 
tus can obtain a good general idea of its character and its 
mode of application in practice from the pamphlet, but the 
author errs in giving too little prominence to the well- 
known form of transformers introduced by MM. Goulard 
and Gibbs, and to some of the recent inventions besides 
his own. This is partly due to the greater attention he 
wished to direct to the use of transformers in parallel 
instead of in series, as was the case with all, or nearly all, 
until after 1884. The descriptive information concerning 
these induction coils, rules, and descriptions of systems of 
supply with the clear diagrams, will make this pamphlet 
useful to may, 
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STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S NEWCASTLE SHOW, 
No. III, 


Ix our last impression we referred to the loss of heat 
yadiated from the boiler of Mr. Foden’s engine as exert- 
ing an influence on its evaporative economical efficiency. 
The report we are considering goes at considerable length 
into the question of radiation, lays down the theory of the 
subject, and gives a description of the mode actually used 
to obtain the requisite data, The results are set forth in 
the following Table FV., which is Table IX. m the report. 
Wehave omitted the catalogue reference numbers, however, 
and substituted the names of the makers, in order to 
render the figures intelligible to our readers, 


| avoid an inconveniently large diagram, we make the zero- 

| point at the last reading, or 6.50 a.m. on the day after the | 
trial, by deducting the heat in the engine at that hour, | 
namely, 364,600 units, from all the values above it. 
Having determined these points, a line is run through 
them, and it will be seen that they fall in very closely to 
a uniform curve, which shows that the rate of cooling 
dlecreases with the decrease of pressure and temperature, 
a fact which is in accordance with the law that the rate of 


| cooling is proportional to the difference of temperature | 


loss took place by the flow of a current of cold air through 
the interior of the boiler, which it was impossible to pre- 
vent, and which current could not operate at all when the 
boiler was at work, for then the tubes would be traversed 
by hot instead of by cold air. Furthermore, experiments 
made by Mr. Head, of ‘Middlesbrough, have shown that 
in the still air of a room the loss of heat from an un- 
lagged boiler was only about one-fifth of that which took 

lace when the boiler was ex to draughts of air. 

ow, during the Newcastle trials, some of the days were 


| between the hot body and the surrounding space. If now | hot and calm, others were chilly, without much change in 
| we make the ordinate of the observation at 6h. 17 min. | the thermometer, and rainy. All this would affect the 
equal to 144°5 deg., and set off upon it the other differences | observations. Some of the engines cooled down in the 
to the same scale, and draw horizontal lines so as to cut | trial shed, others out of doors. The attempt to obtain 


the curve, it will be seen that the points of intersection | some data concerning loss of heat from portable engines 


TaBLE IV.—Rate of Cooling of Engines and Boilers, 











Simple engines, Compound engines. 
Name of maker Foden, Jeffery. Paxman, Humpbreys. Cooper. Foden. Paxman, McLaren. 

1. Weight of water in boilers at normal level ... Ibs. 1,134 329 1,317 1,477 1,346 987 1,393 1,428 
2, Volume of steam space... ... ... ... ... «.. Cub, ft, 12°83 6°41 18°23 17°62 | 12°49 11°30 19°37 15°86 
3, Estimated weight of engines and boilers affected by | 

heat... IE A a Ae ae ee a -R ea | ” 17,752 2,147 8,052 7,756 | 7,097 19,488 8,314 8,648 
4, Steam pressure above atmosphere during trials ae 120 60 95 85 | 125 250 150 155 
5. Temperature due to steam pressure ... ... ... ... F.° 350 307 334 327 | 353 | 406 369 368 
6. Brake horse-power, including friction of brakes H.P. 11°37 3°798 16°94 17°08 | 17°25 17°57 20°33 21°07 
7. Coal consumed per hour... ... 0... 6.0. eee IB, 31°48 97°01 44°03 87°389 63°43 34°19 37°61 46°02 
8. Units of heat evolved from coal per hour (14,940 units | | 

EMRE? 55°C. das Chee asx” ase “sae. oo5" hace. aod 403,530 657,820 | 1,305,600 947,640 510,800 562,050 | 687,550 
9, Rate of cooling at the working pressure in units per 

oF Sate EO le 3 Tally Aa Sica HRS er ee NR Ps ea 41,060 43,688 46,105 | 51,159 84,143 62,477 46,510 
10. Ratio of heat dissipated by cooling to heat evolved by | 

ee Eee ah ey Reg me eee Daa OI adi PO ‘151 102 *066 *035 *054 *165 ‘ll C68 
ll. Units of heat dissipated by cooling per brake horse- 

power per hour Pe eM apne et cee 6,228 10,811 2,579 2,699 | 2,966 4,789 3,073 2,208 
een 6 se OES Ree ke eae a 2: Sa AE Gt salad Sea RE } BoE «oie Ss Pere a Tae 


It is to be regretted that this table presents anomalies 
which render it of very little value. The basis on which it 
has been eae constructed appears to us to be erroneous, 
because the standard selected, namely, the brake horse- 








| Knee a | | 
| coincide very nearly with the points indicating the units | 

of heat, thus showing that the loss of heat follows the 
| same rate as the decrease in the difference of tempera- 
| tures.” 


power, is a variable of indeterminable amount as regards | 


any group of engines. 

But besides this, the figures obtained do not bear any 
definite relation to the conditions obtaining. Let us, for 
example, take Foden’s two traction engines, one compound 
the other simple. 


much higher, and the weight of metal heated was more 
considerable. The approximate weight of heated metal 
in the simple engine was, it will be seen, 17,752 1b., while 
in the compound engine it was 19,488 lb. 


engine 250 1b. 
like causes producing like effects, the compound engine 
ought to have lost more heat per hour than the simple 


engine, and by calculation this appears to have been the | 
case; because the rate of cooling at the working pressure | 


of the simple engine was 70,813 units per hour, while the 
compound engine cooled at the rate of 84,143 units per 


hour, In round numbers, 44 units per min., or 60 x 44 | 
= 2640 units per hour are = 1-horse power, and me 
2640 | 


= 3l-horse power. 
power, so that apparently nearly twice as much heat was 
wasted by cooling as was converted into work. This 
statement requires some explanation. 

Before saying anything on this point, however, we 
must call attention to the fact that if we estimate the 
radiation in terms of the horse-power it will be seen that 
the compound engine has greatly the advantage of the 
simple engine, for it lost only 4789 units per brake horse- 
power per hour, while its fellow, the simple engine, lost 
6228. The radiation remaining a constant quantity, the 
loss will vary per horse-power per hour with the power. 
The figures must all be taken with much reserve. The 
report points out that in the case of the Paxman com- 
pound engine, for example, the rate of cooling was 27} 
per cent. more rapid than was the case with the simple 


engine; and this seems to have been due to the circum: | 


stance that the ashpan door of one engine fitted tighter 
than the other. The method of obtaining the data con- 
sisted in shutting up all openings to the boiler as closely | 
as possible, and taking the temperature of the water | 
within the boiler from time to time, and plotting curves | 
from the figures obtained. To make this clear, the | 
following extract from the report will suffice. It refers | 
to Messrs. Davey Paxman and Co.’s simple engine. “Its | 
trials were completed at 6.17 p.m., and at that time the 
pressure gauge marked 100 Ib., corresponding to 338°5 deg. 
temperature. The steam space of this engine measured 
18°23 cubie feet, the water at working level weighed 
1317 Ib., the weight of metal affected by heat was 8052 Ib. 
From Mr, Cotterill’s tables it appears that a cubic foot 
of steam at 1001b. pressure weighs ‘2609 1b., and that 
1 1b. of steam contains 11851 units of heat above 32 deg., 
and 1 lb. of water at the temperature of the steam con- | 
tains 310°23 units. Hence the total units of heat above 
32 deg. in the engine were :—— 


ce ft. lb. u units. 
Steam... 18:23 x +2609 x 1185-1 = 5,636 
Water... 1317 1b. x 310°23u. = 408,580 
Metal ... 80521b, x *1138 x (338°5 deg. — 32 deg.) = 280,850 


Total units of heat above 82 deg. 695,066 


As the engine cools, a portion of the steam is condensed, 
so that the weight of steam is constantly diminished, 
while the weight of water is increased, the sum of the two 
being constant at all times. It will be noticed that no 
observation was made when the steam was at 951b., 
its working pressure, yet it is at this point that we must 
know the rate of cooling. To ascertain this, we construct 
the diagram, on the base line of which we mark off the 
times at which the readings were taken, and on the 
ordinates or vertical lines, the units of heat which remained | 
in the engines at each moment of observation; but to | 





These engines were lagged in the same | 
way, and beyond all question the compound engine was | 
placed at a disadvantage: as compared with the simple | 
engine, because the stean: pressure and temperature were | 


( ¢ The pressure | 
in the simple engine was 1201]b., and in the compound | 
It is obvious that, under these conditions, | 


The engine indicated 18°63-horse | 





| 
| But there still remains the question—What is the rate 
of cooling at the working pressure, 951b.? The number 
| of units of heat in the engine at 95 1b. was 321,105 above 
| the lowest observation. Plot this value on the ordinate 
| of the 6h. 17 min. observation, and draw a horizoutal line 
| till it cuts the curve at C, and draw the ordinate AC, 
This ordinate meets the base at 6h. 30 min. ; hence the 
| steam fell to 951b. at that time. Next, from the point C 
| draw a tangent to the curve cutting the base at the point 
| B, which proves to be 7 h. 21 min. distance from A. It is 
| clear that if the rate of cooling were uniform, as repre- 
| sented by the tangent C B, the 321,105 units of heat at C 
| would be dissipated in 7 h. 21 min.—or 7°35 hours—instead 
| of 12} hours, as was actually the case, but at C the 
| tangent coincides with the curve, so at that point of it 


| the rate of cooling was 43,688 units per hour.” 


No attempt has been made to ascertain the radiation 
per square foot of heated surface per hour, and we 
confess that we regard all the figures as to a large 
extent misleading. We shall probably not be very far 
wide of the mark if we take the whole external radiating 
surface, say of Foden’s simple engine, as 100 square feet. 
It would appear then that the loss of heat by radiation, 
&e., proceeded at the rate of not less than 715 units per 
hour per square foot of surface. The temperature of the 
external air was 70 deg.; that of the steam, 350. The dif- 
ference was 280, so that the loss of heat took place at the 

715 , 
rate of 280 2 
temperature. Now there are available a great many data 
concerning the cooling of steam pipes. Much information 
on the subject will be found in a very compact shape 
in Mr. Clark’s “Rules, Tables, and Memo- 
randa ;” but among all his experiments we find nothing 
aqgeeeeing the rate given in the table we reproduce. 
Uncovered cast iron pipes radiate heat at about the rate 
of 2°812 units per square foot per hour per degree of 
temperature inside and outside the pipe. Steam pipes 
coated with straw lost only 968 units per foot per hour 

r degree of difference of temperature. Coated with old 

elt they parted with heat at the rate of 1°51 units. 
Mr. Grouville has found the rate for uncovered cast iron 
pipes with 20 1b. steam to be 2°26 units. From all this 
we are to gather that a boiler carefully clothed, first with 
about 2in. of hair felt, then lin. cleading boards, and 
tinally a sheet iron casing, lost heat two and a-half times as 
fast as cast iron pipes coated with straw, and not much 
less slowly than uncovered pipes. We say plainly that we 
do not believe this, A very considerable proportion of the 


55 units nearly per hour per degree of 


was no doubt laudable; but the results must, we think, be 
held to be unsatisfactory regarded as scientific data. The 
figures may show indeed how fast the engines cooled down 
when the fires were out, but they tell us nothing of the 
loss which took place by external radiation and conduction 
while the engines were at work. 

We have said that the Foden engine apparently lost by 
radiation more heat by nearly two to one than it con- 
verted into power. This sounds startling, but it must 
not beassumed that if all radiation were stopped the heat so 
saved could be converted toa useful purpose. This is not 
the place to repeat an oft-told story at length. It will 
suffice to say that the great bulk of the heat produced by - 
the combustion of the coal in any steam engine 1s 
expended in making the working fluid-steam, which fluid 
we throw away when it is done with; and one reason why 
a hot-air engine is so economical is that we have the 
working fluid ready made to our hand. In any and all 
steam engines the percentage of heat utilised is very 
small. Take, for example, the Paxman compound engine, 
one of the most economical engines in existence, and we 
find that the total units of heat evolved from the coal 
burned amounted to 562,050 per hour, of which only 
58,972 units were converted into work, or less than one- 
ninth of the whole. 

There can be no dispute, however, that radiation and 
conduction represent a serious loss of heat, which ought 
to be guarded against by all means. A case came under 
our notice recently in which three large Lancashire 
boilers were tested for fuel consumption for twenty-four 
hours continuous steaming. The boilers were entirely 
unclothed above the brick seating, and exposed to the air 
without shed or covering of any kind. They were not 
hard pressed, and were fired with good North-country 
coal, and the evaporation turned out to be less than 5} lb. 
of water per 1 1b. of coal. .As we have said, we are very 
far from saying that the judges at the Newcastle Show 
ought not to have tried to take cooling data; but we do 
say that the data obtained appear to us to be too uncer- 
tain in their character to be of much value. Such as they 
are we have placed them before our readers. 








THE MEDITERRANEAN RAILWAY. 





In our article on Italian Railways—see p. 365, Nov. 4th 
—we stated that, with few unimportant exceptions, the 
railways on the mainland of the peninsula are divided 
longitudinally into two working systems. That on the 
west, shown by thick lines on the map—p. 365, Nov. 4th— 
is the Rete Mediterranea ; and the Company working it 
bears the title of Compagnia delle Strade Ferrate del 
Mediterraneo, whose capital is 135,000,000 lire, or 
£5,400,000. The administration of the R. M. is carried 
on at the Palazzo Litta, Milan, where are the offices of 
the general. manager, Com. Ing. Massa, and of the chief 
engineer of permanent way, Cav. Ing. Bianco. The 
technical direction of matériel and traction, however, is at 
Turin, where Commendatore Ingegnere C. Frescot holds 
the post of Direttore del Materiale, corresponding to that 
of Mr. Aspinall on the L. and Y. Railway. Under Signor 
Frescot’s control is the drawing office, in charge of 
Ing. Cervini, where new types of rolling-stock are designed. 

The Mediterranean Railway has now 4554 kilom., or 2830 
miles, of way in operation, of which the Milan and Genoa 
section is a double line. It is also decided to make the 
Milan-Turin and Rome-Pisa sections double forthwith, and 
subsequently that between Rome and Naples. An idea of 
the importance of the system will be afforded by remem- 
bering that the distauce between Rome and Milan is 
about the same as between London and Edinburgh. The 
main trunk is that from the St. Gothard Tunnel to Turin, 
Alessandria, Novi, Genoa, Pisa, Rome, and Naples, whence 
there isa branch to Brindisi in the Adriatic Company’s 
territory, and another to Reggio—the direct line in course 
of construction superseding a circuitous route — for 
affording communication by steamboat with Messina. 
The distance between Italy and Sicily is only 3 kilom. or 
not two miles; and there is a project by Signor Gabelli 
for making a tunnel, 7 kilom. = 4 miles long including 
approaches, at a cost of 70,000,000 lire, or £2,800,900. 
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The company works the St. Gothard Tunnel from Modane, 
on the neh side ; and will have the working of the 
Simplon Tunnel if made, or of the alternative route, 
through Monte Bianco, if that project be ultimately 
adopted. 

The greatest amount of traffic is between Novi, an 
important junction, and Genoa, producing 150,000 lire 
per kilometre of double line, or £9600 per mile, per 
annum. There is, however, a six mile gradient of 1 in 28, 
so that an almost entirely new line 24 kilom., or 15 
miles long, has been made at a cost of 40,000,000 lire, or 
£1,600,000, with a tunnel of 8kilom. = 5 miles, and a 
gradient of 1 in 70 forthe whole length. This is nearly 
ready for opening; and there is a project for modifying 
the line between Rome and Naples, which has acquired 
far greater importance than when it was made, owing to 
the incorporation of the Pontifical States in the atom 
of Italy, and the subsequent development of traffic. At 
present the line is 260 kilom., or 160 miles, long, and has 
three ascending and three descending gradients of 1 in 
40, not far distant from each other. ‘While the gradients 
will be reduced to 1 in 70, a distance of 37 kilom., or 23 
miles, will be saved. A direct line from Rome to Sienna, 
where there is a repairing shop, is also projected. 

The Mediterranean Company has not adopted the block 
system except on portions of the line where there is 
much traffic; but there is invariably a telegraph from 
station to station. An electric bell is constantly ringing 
in the cabin whence the distance signal is worked, when 
that signal shows “ line clear ;’ but where there are many 
such wires, only two bells of different sounds ring, the 
others being replaced by visible signals. When the pro- 
jected works are complete, the steepest gradient will be 
1 in 70, and the sharpest curve one of 300 metres or 
10 chains radius. All new way is laid with Vignolles 
rails, weighing about 36 lb. to the yard, and 9 metres, or 
30ft., long; but some of 12 metres, or nearly 40ft., 
are now being tried. The 9-metre rails are laid on eleven 
oak sleepers, 260 by 22 by 14cm. = 8ft. Gin. by 8$in. by 
5$in., with unsupported joints. The ballast consists of 
gravel free from sand, which latter is liable to be washed 
away and also displaced by vibration. The fences consist 
chietly of rough-hewn granite pillars two metres apart, with 
two wood rails of triangular section between them, the 
ends entering mortices in the stone, and fifteen flat sharp- 
pointed uprights, also of wood. 

Last year three accidents occurred through the signals 
not corresponding with the points, owing to a fracture in 
the rods working the latter. This difficulty is obviated 
by a hydraulic arrangement for working both points and 
signals, invented by Sig. R. Bianchi, Capo Sessione del 
Materiale, who spent a year at Penn’s, Greenwich, after 
obtaining by examination his grade of “ Ingegnere.” His 
system was first applied to the station of a 
between Milan and Mortara, which was visited the 
members of the International Railway Congress. It has 
been in operation there for a year, the period of trial 
enjoined by the State engineers, and has been favourably 
reported upon by them. The system is now being applied 
to the Savona station, between Genoa and Ventimiglia, 
where there are seventy-five levers, and is in course of 
application to the new Roma-Trastevere station, with 165 
levers. Indeed, it has been decided to adopt the arrange- 
ment for all new works. The same water is used con- 
tinually, and the addition of 10 per cent. of glycerine pre- 
vents it from freezing. Asmall hydraulic press, laid horizon- 
tally and transversely between the rails, works the points 
directly, the water being led by a }in. pipe, which is, of 
course, more easily laid than movable rods. At Abbiate- 
grasso the semaphore arm is moved mechanically from a 
hydraulic press on the ground, because this was only a 
trial; but at Savona the ram works the semaphore 
directly, the water being led up the post. The cost 
of applying the system is no greater than the usual 
arrangement for small stations, and considerably less for 
large. The small accumulator at Abbiategrasso is 
pumped up by one man in two hours each day. As 
the points and signals are moved by the mere opening 
of a valve, this operation may be performed by a woman, 
or by the station-master himself iene his office. 

Up to the present time locomotives, carriages, and 
wagons have been made at Turin, and at the Pietrarsa 
and Granile Works, Naples; but it is decided in future to 
make only new types of locomotives and carriages, and 
to let the making of all the rest by public contract. 
While extensive works are being put up at Turin, those 
existing will be reconstructed, all Sotng devoted entirely 
to repairs. The following are the places where the works 
ne with the number of hands employed at 
each :— 





Hands. 
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This number, which will eventually be brought up to 
5000 by works projected at Rivarolo near Genoa, is 
exclusive of the shops attached to running sheds for small 
repairs, and employing from thirty to fifty hands each. The 
Rete Mediterraneo now possesses the following stock :— 
Locomotives, 1200; carriages and guards’ vans, 4320; 
wagons, 22,800. 

Most railway companies employ a large staff of clerks 
for making up the traffic statistics; which even then 
are far from being kept up to date. The Mediterranean 
Company has been the first to adopt the Bonazzi mecha- 
nical system of statistics; and, although four months 
have scarcely elapsed since it was started, opinions are 
generally agreed in its favour. Whereas forty clerks 
were formerly employed in collecting the figures, only 
twenty at lower salaries are now engaged in ascertaining 
the distance run by the different classes of stock—includ- 
ing engines and drivers’ time—and twenty-four clerks in 
checking the movement of nearly 23,000 wagons. The 





principle consists in keeping before the eyes the results of 
working, with particulars of service, by means of figures 
which, taken out of one case and posted in another, show 
a continual debtor and creditor account. When a goods 
train reaches its destination, the waybill—bearing the 
numbers of the wagons—is sent to the statistics’ office, 
where a clerk takes from the “custodia”—see annexed 
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CUSTCD A. 


sketch—as many “numerators as there are wagons that 
have left one station and arrived at another, there being 
a separate custodia for every station. These numerators 
are tickets, torn off, by the aid of perforations like those 
of postage stamps, from a roll of paper tape—as seen by 
the section A B—and are stuck upon the paper “—_ of 
the receiving case—see sketch—as it is ms up off the 
loose roll at the bottom, there being a case for each wagon. 
Various colours are u to represent the different 
varieties of rolling stock, and other colours for units, 
tens, hundreds, and thousands of miles run. The 
“numerators” relating to the distance run are divided 
into four parts, the first for the proprietors of the various 
lines worked by the company, the second for the company 
working them, the third relating to the engine-driver, 
and the fourth to the engine. All the numerators, which 
represent the kilometres run, are stuck into receivers 
divided according to the different speeds of the train, as 
express, ordinary, slow; and, at the end of every month, 
the distance run by each class of stock is made up for the 
various train s The ticket nippers are improved by 
adding tothem a receptacle for the small pieces punched out 
of each ticket, the colours indicating the class, while a small 
numbering-machine attached to one of the handles and 
worked by it during the action of punching, affords an 
additional check on the total numbers. This mechanical 
system of collecting and collating statistics, which is 
capable of constant improvement and modification so as 
to adapt itself to particular requirements, is applicable to 
a great number and variety of purposes; as, for instance, 
taking the men’s time in a large factory, with the cost and 
proceeds of work. To quote the cot of Cav. Ing. Ber- 
tholdo, professor of mechanics, “It is a faithful mirror 
which daily reproduces the whole movement of an adminis- 
tration, and serves as a guide to those who have to direct 
or modify the same.” 








WILD’S IMPROVED PORTABLE HAND-POWER 
DRILLING-MACHINE. 


THE accompanying engraving illustrates a neat and handy 
tool now being introduced by Messrs. J. Wild and Co., of Chad- 
derton. The advantage of portable machines for drilling holes 
in objects that are too cumbersome to be taken to the ordinary 





machine is so great and well-known that the economy arising 
from their use need not be here discussed. In designing this 
machine care has been taken to make the parts as few and as 
simple in construction as possible, and at the same time strong, 
durable, and complete ; so that when in combination they should 
produce a machine which would be so complete as to meet all 
the requirements of every-day use, and which should be so neat, 
handy, and useful as to readily commend itself to the minds of 











all practical men, Several new features have been introduced 
into this machine, viz.:—In addition to the differential auto. 
matic feed motion there is a hand feed, which will be found very 
useful for many purposes ; and in order to annihilate the frictioy, 
due to the thrust of the feed a roller bearing is provided 
between the feed nut and the bracket, so that all the work jg 
transmitted to the drill, and is there ews in accom lishing 
the object in view, and not in slowly rubbing away the feed nut 
and bracket—as in the older types—a process which ie very 
laborious and expensive, The spindle is of forged steel and js 
turned and fitted into unusually long bearings. All the wheels 
are of malleable cast iron. All the set screws are provided with 
dies, so as to prevent damage to the parts gripped. All parts 
are made interchangeable, so that in case any of them should 
wear out, the size of the machine and number of the part is al] 
that will be required in ordering a new one, 








THE INSTITUTION OF CIVIL ENGINEERS, 


ACCIDENTS IN MINES, 

At the ordinary meeting on Tuesday, November lth, the paper 
read was on ‘“‘ Accidents in Mines,” Part II., by Sir F. A. Abel 
C.B., F.R.S., Hon, M. Inst. C.E. : 

In the first part of his memoir, on the causes, &c., of accidents in 
mines, which was read on the 24th May last, the author, after 
reviewing the statistics relating to mine accidents and progressive 
legislation connected with mines, dealt with the subjects of 
accidents due to falls of coal or stone, shaft accidents, and casua)- 
ties of a miscellaneous charaeter, and with the directions in which 
improvements in methods of working, of applionoss, and of regula- 
tions had already brought about, and might still be expected to 
accomplish, a uction in the proportions borne by accidents to 
the total number of men employed in mines, An examination was 
made into the nature of fire-damp, into the condition of its existence 
in coal and adjoining strata, the ogg sources of blowers and 
sudden outbursts of gas, and the means for detecting and 
estimating the proportion of fire-damp in the airof mines. Sugges- 
tions for dealing with fire-damp, as well as recent great improve- 
ments effectec in the ventilation of mines, were discussed. It was 
pointed out that the existence, under normal conditions of work in 
extensive coal mines of a fiery character, of any but very small 
proportions of fire-damp in the workings and mine-ways was very 
exceptional, but that certain conditions, prevalent in many mines, 
were now recognised as constituting an important element of 
danger, additional or supplementary to, or possibly even indepen- 
dent of, the existence of fire-damp. 

The second part of the memoir, read at the meeting of the 
15th inst., da ideration of the views which have been 
entertained and challenged regarding the influence of variations 
in atmospheric pressure upon the liability to a sudden contamina- 
tion, to a dangerous extent, of the air in a coal mine by fire-damp. 
The careful examination of existing observations and speculations 
led the late Royal Commission to conclude that, while certain 
coincidences of fall and rise of b ter with explosions might be 
selected to support particular views or theories, no general connec- 
tion had been satisfactorily established between colliery explosions 
and sudden barometric changes ; and that the official issue to 
colliery districts of warnings be jyrg changes in atmospheric 
conditions was to be deprecated, as tending to encourage a false 
sense of security, and to divert attention from other sources of 
danger which might be more potent. Attention was directed to 
the accumulation of gas, or explosive gas and air mixture, in the 
goaves or old working places, imperfectly filled up with débris, and 
often inaccessible to anything approaching efficient ventilation, of 
which extensive areas existed in many mines, The possibility of a 
co ication being established between the gas-laden spaces in 
such goaves and those parts of adjacent coal seams or stone strata 
in which blasting was being carried on by fissures resulting from 
settlement of the roof or other causes was pointed out, and it was 
indicated that even the flame from a ‘‘ blown out” shot might, in 
particular classes of workings, and where inflammable dust existed 
in abundance, extend to goaves where an explosive mixture of 
fire-damp and air might lurk. The importance of se up, as 
completely as possible, the worked-out pa or goaves in localities 
underground where there was any possibility of fire-damp accumu- 
lations being produced, and where they could not be effectually 
dealt with by the existing ventilating appliances, was therefore 
insisted upon. 

The influence of coal dust in extending and aggravating the 
effects of fire-damp explosions, which was first demonstrated by 
Faraday and Lyell in an official report to the Home Secretary on 
the Haswell Colliery explosion in 1844, was next discussed, The 
fact that, even in the complete absence of fire-damp in the air, a 
sufficient coal dust deposit in the i diate vicinity of a working, 
or the employment of coal dust as tamping, gave rise to a consider- 
able elongation of the flame projec A. | a “blown-out” powder- 
shot, had been ene A demonstra by many experimenters 
since that time, although the scale, and the attendant conditions, of 
the experiments had but in very few instances sufficiently approxi- 
mated to conditions ing in a coal mine itself to allow of 
deductions which could be considered to apply to the latter. 
Experiments made a good many years ago, by Messrs. Hall and 
Clark, in an adit driven into a coal seam, others by the author in 
some military mine galleries at Chatham fortifications, and more 
especially a series of experiments with various descriptions of coal 
dust, made upon a scale representing actual practice by the Fire- 
damp Commission of the F..assian Government, had, hewever, fully 
confirmed the conclusions previoysly arrived at regarding the 
important part played by coal dust in mine explosions, This was 
now so thoroughly ived that precautionary measures, bearing 

ifically upon Ppp nent which might arise in carrying on 
blasting operations in dusty mine workings, constituted an important 
feature in the Mines Regulation Act passed last session. The 
manner in which the d rs arising from the presence of dry, very 
fire, and inflammable dust in mine ways and worki were 
i d by the p in the air of a proportion of fire-damp, so 
small as to escape detection by the most skilful inspector by 
searching with a safety lamp, was described, and the possibility of 
disastrous explosions resulting from the ignition by a powder-shot 
of highly ‘odaeainatle, dry, and exceedingly tine descriptions of 
dust, even in the complete absence of fire-damp, was indicated. 
The necessity for removing dust from the workings, supplemented 
by copious watering, immediately before the firing of a shot, and 
other practical en Se therefore insisted upon, if powder 
was to be allowed as the blasting agent in Kee | and dusty places. 
The merits of other explosive agents which been pro as 
substitutes for powder were di , as also the origin and 
development of methods extensively tried by the late Royal 
Commission and others for applying water, in conjunction with the 
explosive as a means of extinguishing flame and sparks produced in 
firing shots. It was shown that, while none of these could be relied 
upon as a safeguard when powder, or any explosive analogous to 
powder was employed, the water cartridge—ic., a charge of 
explosive surrounded on all sides by water-—as originally devised 
and made public by the author, and the comparatively simple and 
even more efficient method of using water in conjunction with a 
porous body, such as s' or moss, allowed of the perfectly safe 
employment of nitro-glycerine pe agree such as dynamite and 
gelatine-dynamite, and of some other “high explosives” in dust, 
workings ; this was so, even where fire-damp was nt in small 
ree or where there was a possibility of the emission of gas 
considerable proportion. Pro to employ substances as 
tamping, or in admixture with the c , which would evolve 
vapour of water, or non-combustible gases, when exposed to heat, 
were viewed unfavourably, inasmuch as the almost instantaneous 
duration of exposure to heat of such materials, when the shot was 
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fired, would be insufficient to accomplish the desired generation of | tals, when they require it, by turning the tub upside down in 
non-combustible vapours or gases to an extent calculated to exert | a lifter; a hole is to be seen for the introduction of the oil, and 
any im Pogp lie seer 3 eres Pee. we ceeis | when the chamber into which this hole leads is full of oil, the 
e ’ | i 9 i 
the alan devised y Messrs. Smith and Moore, had demonstrated | = cored be rp = ie a en a en re 
that this method of getting coal, which was absolutely safe in its | wor foe ig apie bir ape iensasagy jen Cutaiae asthe 
ture, admitted of decidedly advantageous application in some | used the oil can be put in at any time, as the tub stands on its 
varieties of coal, though it could by.no means be generally wheels, and the arrangement of the pedestal is such that the 
substituted for explosive agents, Improvements, in point of safety, | whole of the bearing is perfectly protected from dust and dirt. 
in methods of firing shots were pointed out, and stress was laid | 
upon the advantages which would in many localities be secured by | 
the application of electricity to the firing of shots, : | 
The author next devoted much attention to the subject of safety 
lamps; the elaborate systematic experiments carried out by the 
late Royal Commission with upwards of 250 lamps were discussed, 
and the results of similar experimental investigations by associations | 
of mining engineers and others were referred to. Much stress was | = qupat, ESTUARIES AND THE BAR OF THE MERSEY. 
laid upon the unsafe nature of the Davy, Clanny, and Stephenson | | F EAN es 
lamps, in their original forms, under the present conditions in | Sir, —With reference to a article in your issue of November 
regard to the air-currents met with in mines, as pointed out by | 11th on ‘ Tidal Estuaries and the Bar of the Mersey,” permit me 
observers previous to the experiments of the Commissioners, and as to state that Mr. Wheeler under-estimates the effect of the scour 








LETTERS TO THE EDITOR. 
(Continued from page 449.) 











officially recorded by the latter in 1880. It was pointed out that 
simple modifications of these, applicable to existing lamps, rendered 
them comparatively very safe, so that the exclusion of the ordinary 
or ‘unprotected ” forms of those lamps by the Act recently passed 
need not have entailed any serious hardship or inconvenience, The 
Commissioners bad specitied several lamps as combining safety in a 
high degree with tive simplicity and efficiency in light- 
giving power, and farther important improvements in safety lamps 
had n made since the final report of the Commission was 
completed. Information in regard to improvements in the locking 





of lamps and in the illuminating agents to be used in lamps was | 


given, and the oy importance of providing, at all mines where | 
sifety lamps had to be used, efficient means for testing these in gas, | 
before they were issued for use, was insisted upon. 
An account was given of the great p which had been | 
made, within the last two years, towards arr the miner with 
a thoroughly portable, self-contained, electric lamp, capable of 
furnishing a light equal to that of the best safety lamps, during 
the entire period of a working shift. The results obtained with 
secondary-battery lamps devised by Mr. Swan and Mr. Pitkin, and 
with the primary-battery lamps of Schanschieff, Coad, Blumberg, 
and others, were described, Extensive trials of the Swan lamps, as 
manufactured by the Edison-Swan Company, had already esta- 
blished their efficiency underground, and primary-battery lamps, of | 
the Schanschieff type, and, perhaps, of others, seemed likely to 
enter into a serious competition with them, in regard to size, 
weight, illuminating power, and cost. The latter item appeared at 
resent the most serious obstacle to the extensive use of electric | 
eae by the miner. Electric-light installations, for illuminating | 
the pit-bottom, the main haulage roads to some distance, and the 
screens, sidings, offices, &c., on the surface, had already been | 
adopted at some extensive collieries with beneficial results, and a | 
very important future was opening up for the applications of 
electric lighting in connection with coal mines. | 
The author referred, in conclusion, to illustrations of the import- | 
ant extent to which the labours of the late Royal Commissioners | 
and of others had been applied to the future benefit of the miners 
in the Coal Mines Regulation Act of 1887. 








SELF-LUBRICATING — FOR COLLIERY | 
J BS. 


Tue Hardy Patent Pick Company is introducing a pedestal 
for pit tubs, which appears to overcome the difficulty of self- 
lubricating and protecting the bearings, a want greatly felt 
in mines, especially dusty coal mines, 
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| value of coal has already given rise to some very interesti 


1 
H HALF IN SEGTION 
' 


on the bar of the river Tees. The depth on the bar has been 
| increased from 3ft. 6in. to 19ft., which has been effected entirely 
by scour, as, with the exception of a very small portion half a mile 
from the bar, no dredging oe been done within a distance of two 
miles from it. 
| Referring to a letter in your issue of October 28th by ‘‘ Engi- 
neer,” on the Ribble scheme, the training walls on the Tees, 
although laid down to the bar, were not found necessary beyond 


| the fifth buoy mooring pool, which is a mile and —— ore 


' from it. 


Stockton-on-Tees, November 29th. 





THE CALORIFIC VALUE OF COAL 


S1r,—The discussion which you have raised upon the calorific 
corre- 
spondence. Onsome of the points connected with this question, and 
in the hope of eliciting further views on this subject, I venture to 
place the following ideas before you. 

Permit me therefore to draw your attention to a series of experi- 
ments made by Messrs. Scheurer-Kestner and Meunier on the calo- 
rific value of a number of samples of coal, with an improved form 
of the calorimeter used by Favreand Silberman. The results, which 
are accessible to English readers in the volume for “ Fuel,” by Dr. 
Percy, show an extraordinary discrepancy between the values 

btained experimentally and those obtained from calculations based 
upon chemical analysis, The former are in every instance greatly 
in excess of the latter. 

For the convenience of those who have not the above work by 
them, I append the following summary of the results obtained :— 





Per cent. of composition exclusive 


Os Len valve. ot of water and mineral matter. 
culated. Observed. 2 
Calories. Calories. c ui O+N 
1. «¢ Ge -- Ol... 66°31 4°85 28°84 
2 .. 6583 7363 —C«w 70°57 5°44 23°09 
| ae 7056 $215 T6387 4°68 18°45 
7871 8724 83°82 4 60 11°58 
a 5 8384 9622 88°48 4°41 Tl 
6 .. 8585 9293 90°79 4°24 4°97 
7 .. 8553 9456 2°36 3°66 3°98 


Now it may be fairly assumed that the experiments were carried 
out with every care, and that neither in those of Favre and Silber- 
man on the heat of combustion of carbon, nor in those of Scheurer- 


| Kestner and Meunier did the experimental errors amount to more 


than 2or3 percent. Whence then are we to seek for an explanation 
of the fact that the values based on calculations made with the 
thermal equivalent of each constituent in the coal are from 10 to 15 
per cent, less than those obtained by actual experiment. 





T ELEVATION SECTION THRO.AB 





INS'DE AND OUTSIDE SELF-LUBRICATING COLLIERY TUB PEDESTALS. 


The oil or lubricant applied each time by the old method 
would be sufficient thoroughly to lubricate the tub for many 
days if protected from dirt, and the bearing could get it as 
required. And this is precisely what is effected by the pedestal 
in question, The top, or part which bears the load, is similar 
in construction to those generally in use, and made to fit into a | 
steel dish, which takes the place of, and answers the same pur- 
pose, as the ordinary strap, which passes underneath the bear- 
ing to prevent the wheel and axle getting out of place. This 
dish is stamped in sheet steel, and entirely envelopes and pro- 
tects the bearing from dirt. The dish part also holds some 
wool or felt,-which is saturated with oil, and bears against the 
under side of the axle, thus keeping the axle always lubricated, 
and acting as a reservoir to hold the lubricant and give it up as 
required, The wool or felt also forms an excellent packing to 
keep out all dust or dirt. The result of this ‘arrangement is 
that the tubs will run from two to three months with once oil- 
ing, and be perfectly lubricated, the quantity of oil to charge, in 
the first place, each pedestal being about five ounces, and after- 
wards about two. 

There are now, we are told, some thousands in daily use, and 
each order has been given after a trial of a small number. The 
dish before mentioned is stamped sheet steel and remarkably 
light, strong and cheap, and admirably adapted for its purpose. 
There is also an ingenious arrangement for ve-viling the pedes- | 





First let us see what values Favre and Silberman obtained for the 
different allotropic forms of pure carbon, 


Wood charcoal .. 8080 

Gas retort carbon 8047 
cial gra Linn 

Diamond .. .. . 7770 


| Further, Favre and Silberman found that carbon burnt to form CO 


ve out only 2418 heat units, whilst pens anand burnt to CO, 8080 
Ca units were developed, that is, the addition of a second oxygen 
atom to CO results in the development of more than twice the 
amount of heat generated by the union of a single atom of carbon 
with a single atom of oxygen. : 

In the case of several metals capable of forming a higher and a 
lower ‘oxide the same experimenters found that the amount of heat 
developed in the formation of the higher oxide was approximately 


| double that developed in the conversion of the lower oxide into the 


Thus :— 
Tin. forming Sn 0,2 developed 1147 units. 
SnO forming SnOz developed 519 units. 
Cu forming CuO developed 603 units. 
Cu,0 forming CuO developed 256 units. 
Now, why does not carbon follow the same law? Because, whilst 
the oxides of the metals are solids, those of carbon are gases, and 
the small amount of heat evolved in the formation of CO com- 
red with that evolved when CO, is formed, is probably duc to the 
act that a large amount of energy is absorbed in the gasification 
of the carbon when CO is produced whilst no absorption takes 


higher, 


-error, 





place when CO is burnt to CO, ; the difference in calorific value of 
the various allotropic forms of carbon is then probably due to the 
fact that the amount of en required to convert each modifica- 
tion to pou carbon is different. If this is so, can we not 
explain the difference between the calculated and observed values 
obtained by Messrs. Scheurer-Kestner and -Meunier by the 
assumption that the carbon in coal is still more easily converted 
into CO than any of the pure forms of carbon on which experi- 
ments have been made? A comparison of a sufficiently e 
number of determinations of the calorific value of different kinds 
of coal might lead to a new heat equivalent for the carbon in coal 
which would enable chemical analysis to afford an accurate basis 
on which to determine the heat equivalent of samples of coal. 

ee a i ee suggest that if the calorific value of pure 
carbon is to be re-determined, an attempt should be made to do it 
electrically by measuring the consumption of carbon in a battery 
and the amount of electric energy developed. The battery to 
which I allude is one in which amorphous charcoal, steeped in 
sulphuric acid and placed in a porous jar, forms the positive ele- 
ments, a platinum plate the negative pole, and a mixture of sul- 
phuric acid and potassium chlorate the oxidising agent, No doubt 
the experiment is a difficult one on account of the explosive nature 
of the compounds formed, but the results would be a valuable 
check on the values obtained by direct combustion, 

ALFRED CHATTERTON. 
10, Viceroy-road, South Lambeth, November 23rd, 





Sir,—If Mr. Donkin’s valuable suggestions were acted upon by 
coal users, they would be able to find out whether they were 
obtaining from the coal they used the work they had a night to 
expect. Perhaps Mr. Donkin will be interested to know that a 
paper is published in the British Association Proceedings for 1886 
on ‘Calorimetry of Fuel,” by Mr. B. W. Thwaite, C.E., and in 
this paper mention is made of several forms of calorimeters. It 
would be interesting to know where an illustrated description of 
the best calorimeters could be found. PRACTICAL, 

Oakwood Lodge, Roundhay, near Leeds, November 20th. 





R.A.S.E, STEAM ENGINE TRIALS, 


Sir,—With your permission we will make some observations on 
the trials of steam engines carried out by the R.A.S.E. at their 
Show held in Newcastle in July last. 

Lest we should be misunderstood, we beg to state that at the outset 
that we do not call in question the decisions of the judges, which 
we believe to have been made in good faith by honourable men. 
Neither do we underrate the importance of properly conducted 
and exhaustive trials, for which, on the contrary, we have agitated 
for eight or nine years, and which we think are of the greatest 
value. Nor do we mean this letter as the expression of vexation 
or ~~ my at our own want of success in the late competi- 
tion. e are moved to write by a sense of public duty to call 
attention to certain grave errors in the conduct of those trials, 
which those responsible for them have either overlooked altogether, 
or have disregarded on the a that they were so trivial 
that they could not in any sensible degree affect the accuracy of 
the results. It appears to us, however, that the errors in the 
instruments used, and the mode of testing adopted by the Society, 
are such that it is impossible to obtain accurate conclusions, and 
we venture to state that the published results of the Newcastle 
trials as to brake-power developed and relative consumption of 
fuel are entirely misleading and untrustworthy. 

In order that such trials should possess any scientific or com- 
mercial value, it is of the first importance that they should be 
made with the greatest possible accuracy ; that nothing should be 
taken for granted which can be proved, or anything estimated 
which can be measured ; and when a respectable and influential 
body like the Royal Agricultural Society of England comes forward 
and offers important prizes for engines, the competitors are entitled 
to anticipate that the best available testing and recording appliances 
will be used to gauge the performances of their engines. 

At Newcastle, however, one of the most important instruments 
for watching and recording automatically the behaviour of steam 
engines was conspicuous by its absence, and several of those instru- 
ments which were used by the Society were not only antiquated, 
but inaccurate. 

With respect to the instrument which was not used—we refer, 
of course, to the Moscrop recorder, of which there are at present 
some thousands at work—it, as you are aware, consists of a power- 
ful clock, which at once shows the accurate time and gives a regular 
motion to a broad paper band. Upon this band is automatically 
recorded a line showing the rise and fall of the steam pressure, and 
a second line showing graphically the slightest variation in the 
speed of the engine. It can also be fitted with a device to show 
any variation of the load or the unsteadiness of the working of the 
brake. By its means the exact moment of starting or stopping 
the engine, the slightest increase or decrease of speed, the rise or 
fall of the steam pressure, and every variation of the pull on the 
brake, are noted down in black on white, so that they can be read 
off fifty years hence if required. Surely such an instrument is 
necessary when scientific accuracy is aimed at. 

With respect to the instruments actually used at Newcastle, we 
propose to prove that the most important of them, by which we 
mean the friction brakes, were inaccurate and untrustworthy, and 
that the mode of working them was calculated to aggravate the 
The indicator diagrams also bear evidence on their face of 
error and inaccuracy, to which we shall refer later on. 

The brakes of the R,A.S.E., in the course of their long career, 
have been the objects of considerable suspicion and criticism. 
Eleven years ago, the late Mr. Rich described them in a paper he 
read before the Institution of Mechanical Engineers at Birming- 
ham. In the discussion which followed several speakers pointed 
out what they considered defects in their construction affectin; 
the accuracy of the results obtained from them. Last year, po 
before the same Institution, Professor Kennedy pubticly called the 
attention of the R.A.S.E. to what he described as a very measur- 
able error in the construction of their brakes, and expressed a hope 
that they would look into the matter, and make the necessary 
alterations before making any new trials of engines. Several years 
ago a letter appeared in one of your contemporaries from Mr. 
Schinheyder pointing out the same error, and suggesting certain 
formule for estimating it. So lately as the spring of the present 
— the question of brakes crop’ up at the Institution of Civil 

Engineers, when more than one speaker referred to the same weak 

— in the construction of the Society’s brake ; but only Professor 

ennedy and Mr. Schinheyder seem to have sestieall anything 
like its real importance. 

For our own part, we were too much absorbed in designing and 
constructing our engines for the competition at Newcastle to give 
either time or attention to the accuracy or otherwise of our own 
brake, which is constructed on the same principle as those of the 
R.A.S.E. We were, however, sufficiently impressed with the im 
portant bearing which any difference in the brakes might have in 
a trial to suggest that at Newcastle our engines should be run on 
the same brake as those of Messrs. Davey, Paxman, and Co. is, 
we were informed, was impracticable, so we had to be content with 
the assurance that the accuracy and trustworthiness of the brakes 
were beyond question. We were convinced, by our observation and 
experience at Newcastle, that this was not so, and after the trials 
we commenced to investigate the matter for ourselves, 

Following up the clue suggested by Professor Kennedy and Mr. 
Schinheyder, we ascertained that the error pointed out by them 
might be a very serious matter indeed, and that at its best it was 
sufficient in an accurate trial to make all the difference between 
winning and losing. Impressed by the serious nature of these 
revelations and their important bearing upon the published results, 
not only of the Newcastle trials, but of those held on former 
occasions, we considered it advisable to have our conclusions checked 














460 


THE ENGINEER. 


Dec. 2, 1887, 








by some independent scientific authorities. We therefore secured 
the co-operation of Mr. Druitt Halpin and Professor Barr, of the York- 
shire College, Leeds. These gentlemen experimented with the 
compound engine which we showed in competition at Newcastle. 
(1) With a brake on Mr. Halpin’s plan, in which the heat generated 
by the friction of the brake blocks is absorbed by water carried 
round in the rim of the brake wheel without coming in contact or 
interfering with the uniform lubrication of the blocks, and in which 
no compensating levers were employed ; and (2) with a brake on 
the same principle as those of the R.A.S.E., but fitted with an 
arrangement for recording on the Moscrop slip the variations and 
extent of the forces composing the error. 

The report of these gentlemen describes fully the manner in 
which their trials were conducted and the results obtained, so with 
your permission we will give it in full. It is as follows :— 


**9, Victoria-chambers, Westminster, London, 8. W., 
: September 30th, 1887. 

** Messrs, J, and H. M‘Laren, Midland Engine Works, Leeds. 

‘* Dear Sirs,—In accordance with your request we have made two 
tests of your compound portable engine, No. 291, in order to deter- 
mine its consumption of fuel and water, and to ascertain its 
regularity of working. 

“‘ So far as we could learn, the engine was in all respects identical 
with your ordinary engines of the same type, with the exception 
that the fire-box sides and cylinder ends were lagged, and that it 
was provided with a feed heater. It will thus be obvious that the 
engine was not in any way what is technically known as ‘a racer.’ 
The engine was of the compound intermediate receiver class, having 
the cranks at right angles, and the valves outside. The distribu- 
tion of the steam in the small cylinder was effected by means of a 
distribution valve worked by a tixed excentric carrying an expan- 
sion valve on its back, actuated by a shifting excentric, controlled 
directly by a Hartnell-Turner governor, while the steam in the 
large cylinder was admitted and released by a plain slide valve 
with a tixed stroke. The cylinders were 5}in. and Qin. diameter 
by 1din. stroke, and were bolted directly to the top of the fire-box 
casing, both being surrounded by the steam ing from the 
boiler to the high-pressure valve chest. The boiler was fed by an 
ordinary feed pump, with a bye-pass delivering the excess of feed- 
water back into the feed tub. 

“In order to make the test as te as possible a Moscrop 
recorder was attached to the engine, from which automatic dia- 
grams were obtained, showing the vanations of the steam pressure 
during the trials, the variations in speed, and the tensions on the brake 
spring balances, the arrangements of which we will now describe. 

“* During the first test a brake was used having a trough-shaped 
rim, into which water flowed continuously and uniformly at a rate 
of about 141b. per minute, and from which the water was led off 
by means of a fixed pipe so placed as to catch the water being 
carried round. By this means it was possible to contro! the 
pes ee of the rim of the brake, the greater part of the heat 
produced by the friction being carried off in the water. The out- 
side of the brake was lubricated with oil, all water being completely 
prevented from having access to it. The bands carrying the blocks 
on this brake were at one end led vertically downwards and carried 
the load, and at the other end led vertically upwards, and attached 
to a spring balance, the bands and brake blocks making one com- 
plete turn round the wheel. It will thus be evident that the load 
actually carried was the difference between the downward dead 
weight and the upward pull of the spring balance. The variations 
of the latter. as before stated, were autographically registered on 
the moving paper of the Moscrop recorder, besides being read off 
every few minutes. 

“During the second test a brake of the type adopted by the 
Royal Agricultural Society of England was made use of, fitted with 
the — compensating levers ; the inner ends of these levers were 
attached by means of a yoke to two spring balances placed side by 
side, one balance of sufficient strength not being at hand. . * 

“* As in the former case, the pull of these bal was recorded 
on the Moscrop recorder paper, and also read off at very frequent 
intervals, This brake was lubricated by means of a stream of water 
running on to the outside of the rim of the brake wheel. 

“The spring balances used in the two trials were tested by 
leading them with dead weights. 

“The engine trials were carried out as follows :— 

‘* Steam was first got up in the ordinary way, and the engine 
was run for a short time so that the cylinders might become 
thoroughly warm, the fire was then drawn and relighted with a 
certain amount of weighed wood and a weighed amount of coal— 
Powells Duffryn—which was hand picked, the whole of the coal 
taken for the trial pom! burnt, and no smudge or inferior pieces 
being returned and credited back. A water tank, capable of con- 
taining 80 Ib. of water, and provided with a glass gauge tube, was 
filled with weighed quantities of water, and the gauge glass 
graduated accordingly. The water supplied to the feed tub during 
the test was taken from this tank. The water condensed in the 
feed heater was not so returned to the feed tub, but thrown to waste 
after being weighed. The same scales were used for all weighings. 

“The levels of the water in the boiler at the beginning and end 
of each test were marked on the gauge glass, at the same steam 
pressure, and the value of the difference was ascertained by filling 
up the boiler with weighed amounts of water. 

‘*A fixed Harding counter actuated from the indicator gear lever 
was used. The counter readings were noted at the beginning and 
end of the tests, and the a per minute was ascertained when 
et were taken by means of a hand counter and stop 
watch, 

‘Indicator diagrams were taken at intervals of about twenty 
minutes from each end of each cylinder by four Crosby indicators, 
screwed directly on to its cylinders without the intervention of any 
bands or pipes. 

“ The readings of the indicators were checked by Professor Barr 
under steam pressure against the readings of a very open sealed 
gauge, which had been previously tested against an open mercury 
column by Mr. Halpin. 

‘The mean effective pressures were obtained from the indicator 
diagrams by aid of a planimeter. These were plotted as ordinates 
from a line representing the duration of the test, and curves were 
thus obtained from which the average mean effective pressure for 
each end of each cylinder was deduced by aid of a planimeter. 

“The mean pull of the brake spring balance was similarly 
obtained for each test from the readings noted and the record 
on the Moscrop paper. 

‘‘The following are the results we obtained from the trials on 
the two days :— 











1887. 
t. 13th. Sept. 14th. 
Mean temp. ofairinshed.. .. .. .. .. oe BF ce os OUR. 

a = entering ashpan.. .. 56°4°F.  .. .. _ 

- 2 in smoke-box .. .. .. 484°2°F. .. .. 408°6°F. 
Temperature of water entering feed tank .. 570°F. .. .. S570°F. 
Mean temp. of water infeedtub .. .. .. 65°3°F. 64°4° F. 
Temperature of feed entering boiler (one 

reading) be ‘bs os co os ks os os SEES — 
Mean steam pressure, about .. .. .. .. 140]1b. 142 Ib. 
nn: ate en ae ee 
Radius of loadon brake .. .. .. .. .. 32°19im. =. .. 33°88in. 
ED 55 ics. msi oni 6) on. ell o co im. 
Ratius of pullofspring .. .. .. .. .. 32°1l9im. .. .. 14°62in. 
Mean pullofspring .. .. .. .. .. .. 156Ib, 313 Ib, 
Amount of wood used in relighting fire .. 14Ib. ° 14 1b. 
Amount of coalconsumed.. .. .. .. .. 1601b, - _1601b. 
Amount of water consumed 1673 Ib. - 16401». 
Engine started for the trial 9.58 a.m + 7.21pm 
Engine stopped Sarre ee 1.43 p.m -- 11.15 p.m 
no t,o ee . Sh. 54m. 
Total number of revolutions during trial .. 32,7! oo oe 84,742 
Mein number of revolutions _— . .. Oe oe os Se 
Average M.E.P. high-pres. cyl. fropt, Ibs. per : 
6q.in... 44°0 so os! RD 
™ - » Mies > 23 | 
9 low-pres. ,, front, .. .. 16°4 oo co 169 
” 2 o» watk, .. 374 oo vo 8D 





Indicated horse-power.. .. .. «2 «+ «+ 23°7 ~~ 2S 
ne ee, oe, PR a eee | av. 5.) 7ER 
Mechanical efficiency of the engine .. .. “85 — “86 

Coal used per indicated horse-power per 

atk? gk ngs cag ie es as o« Sa 
Coal used per brake horse-power per hour .. 2-111b ..) ..) 2*14]b. 
Water used per indicated horse-power per 

eee eR ogi he ayaa ier ggg a 
Water used per brake horse-power per hour 22°1 220 


“The engine had the following dimensions : -- High-pressure 
cylinder, 5°78in. diameter; piston-rod, 1gin. diameter ; area of 
back face of piston, 26°2 square inches ; net area of front face, 24°8 
sage inches ; low-pressure amy 9-00in. diameter ; piston-rod, 
lgin. diameter ; area of back face of piston, 63°6 square inches ; 
net area of front face, 62°] square inches ; stroke, 15in, 

‘We are, dear Sirs, yours faithfully 
“DANIEL HALPIN, 
“ARCHIBALD Barr, 


This report, as you will see, does not draw special attention to 
the errors produced by neglecting the forces acting at the inner 
ends of the compensating levers. Therefore Mr. Halpin, at our 
request, made a supplementary report, which we also give without 
comment, as it speaks for itself :— 


**9, Victoria-chambers, Westminster, London, 8. W. 
**29nd November, 1887. 

“* Messrs. J. and H. McLaren, Midland Engine Works, Leeds. 

‘* Dear Sirs,—In answer to your letter of the 18th instant re- 
ferring to the two trials Professor Barr and myself made of your 
compound portable engine, with two different brakes, on the 13th 
and 14th of September, of which we reported to you on the 30th of 
September, I would say the special object of the second test was 
to determine by actual experiment the error in the results shown 
by the Appold brake as used by the Royal Agricultural Society. 

“*The object of a friction brake is, of course, to absorb mecha- 
nical power by friction, and it is obvious that in order to obtain 
reliable results one must be able positively to measure the whole of 
the forces acting on the brake strap from without. 

“In order to make this perfectly clear by an absurd assumption, 
let it be d that instead of carrying, as is usual, a known 
load, the brake strap was rigidly chained down to the ground. 
Under these circumstances, it is obvious that it would be absolutely 
impossible to calculate the amount of work absorbed by the brake. 

“It has repeatedly been pointed out publicly, notably by Pro- 
fessor Kennedy in the di ion at the meeting of the 
Institution of Mechanical Engineers in 1886, that an error in deter- 
mining the brake-power must arise from the practice of making 
the inner ends of the compensating levers fixed points, and not 
being in a position to measure the forces passing through them. 
The magnitude of these forces was very clearly shown during our 
second trial, when their average amount was 313 1b. The result of 
this was that this force, acting through the radius of the inner end 
of the compensating levers from the centre of the brake shaft, 
produced an equivalent of 10°85-horse power. Had the horse- 
power been calculated in the ordinary way, taking account of the 
suspended weight alone by multiplying the suspended load by the 
brake radius, it would have been 29°95-horse power, a perfectly 
absurd quantity, seeing that the total mean indicated horse-power 
of the engine was 22*2-horse power. 

“*If the horse-power due to the reaction of the inner ends of the 
compensating levers, viz., 10°85-horse power, be subtracted from 
29°95-horse power, the correct horse-power of 19°10 is the result: 
this 19°10 brake horse-power against 222 indicated horse-power, 
giving a very fair efficiency of 86 per cent. It will also be seen 
that this 10°85-horse power is as much as 56°8 per cent. of the true 
horse-power, viz., 19°10, an error which is well worth considering 
in accurate engine tests. 

‘“*We found experimentally during the second test that the 
reaction on the inner ends cf the compensating levers very largely 
depended on the amount of water run on the outside of the brake 
wheel, this pull being clearly and autographically shown on the 
diagram traced by the Moscrop recorder during the trial. 

‘*When making the first test with the brake you constructed from 
my designs, the possibility of all errors of tbis description was elimi- 
nated, as theactual load carried wena course, thedifference between 











it was actually 105 lb., as stated correctly in Mr. Pidgeon’s report, 
an error of 10 Ib. in the pressure, involving a corresponding error 
in the temperature, which is manifestly a serious discrepancy not 
without its influence on the totals given. , 

The Royal Agricultural Society, in their offer of prizes, intimated 
that the brake trials were designed to elucidate merit under the 
following heads, viz.:—‘ Construction: Efficiency, é.¢., proportion 
of actual work done to work indicated, economy of fuel, of steam 
of pees b pang ey of combustion, price.” But epparently at 
Newcastle the sole test of merit was coal economy per brake horse- 

wer, Innocase was complication of mechanism or inaccessj- 

ility of parts considered a drawback, or simplicity of construction, 
with consequent saving of first cost, considered an advan. 
tage. Even the reports of the judges and the consulting engineers 
of the Society partake more of the nature of a scientitic treatise on 
the theory of heat in relation to the steam engine than an account 
of the trials by which a farmer could be guided in his choice of 
steam engine which would combine the three essentials which a 
purchaser desires, viz., economy of first cost and of subsequent 
fuel, and wear, and tear, simplicity of construction and consequent 
ease of management, and facility of repairs and durability. 

Even in the matter of coal, by-the-bye, at least one competitor 
at the Newcastle trials had an advantage in being allowed to weigh 
back his smudge, a piece of luck which was not participated in by 
any of the other competitors, so far as we are aware. 

ut as mere economy of coal is not the only point of merit in any 
engine—least of all in one for farm pur, s—we contend that the 
late trials of the R.A.S.E. have failed of their purpose, even if the 
results which they profess to establish were trustworthy. As the 
business stands at present, the Society owe it to themselves and the 
public to take the matter up and prosecute it to the only possible 
conclusion, viz., to discard the present discredited brakes, and by 
means of new trials at the earliest possible date and with the most 
approved scientitic testing apparatus, investigate the matter afresh, 
In conclusion, we may add that as a matter of courtesy we offered 
to lay the results of our observations before the consulting engi- 
neer to the Society before making them public. As he did not 
feel at liberty to look into the matter without instructions from 
the R.A.S.E., we decided to send them to the press at once. 

Midland Engine Works, J. and H. McLaney, 

Leeds, November 30th. 








PUMPING BY ELECTRICITY IN COAL MINEs. 


THE following account of an electrical pumping plant erected for 
Messrs. Locke and Co,, at the St. John's Colliery, Normanton, will 
be, no doutt, of interest to the mining world. It is, as far as the 
writer knows, the la pumping plant run by electricity. This 
electrical plant was built by Messrs. Immisch and Co., Kentish 
Town, London, and erected under their superintendence; the 
steam power, the pumps and piping, bein ‘oy by the colliery 
owners. The particulars and a test of the plant are appended, 
and will serve to show, that even with ordinary steam engines, and 
pumps not specially designed for use with electrical plant, the 
commercial return of useful work is very high. Indeed, the effici- 
ency of electrical plant is as much as 66 per cent. in favourable 
cases, And, since the efficiency falls off very slowly with the 
increase of distance through which the power has to be transmitted, 
this method of driving pumps will, no doubt, find many applica- 
tions where circumstances are favourable, 

Pumping Plant at St. John's Colliery, Normanton. 
Pumps delivering 3 gallons per minute through a head of 530ft. =6 3-h.p. 








the downward load and the upwa ll of the spring bal The 
readings of the spring balance, mere pea: taken at very frequent 
intervals, and also autographically registered on the Moscrop 
recorder, were verified by the direct application of dead weights 
to it. The steadiness of the working of this brake was ins by 
the presence of a stream of water inside the rim of the brake 
wheel. — Yours faithfully, “Druitt Hacpry.” 


These reports constitute a most effective impeachment of the 
brakes of the Society, and if further evidence of their untrustworthi- 
ness were needed, it would be found in the mode of working them, 
viz., by running a stream of water upon the outside of them to keep 
them cool. The report of the consulting engineers to the Society 
gives the quantity of water thus thrown upon them at 4°4 Ib. per 
minute. We do not believe it possible to state to one-tenth of a 

und what quantity of water was thrown upon the rim of the 

rake. Apart from the difficulty of accurately measuring or 
weighing it is the fact that the pressure of the supply is constantly 
varying. The opening or closing of another tap on the same ser- 
vice pipe will make a difference in the amount discharged on the 
brake, and every such variation in the supply causes a marked dif- 
ference in the coefficient of friction, and involves the necessity of 
tightening or slackenitig the grip of the brake strap upon the 
blocks. Moreover, in our own experience we found a supply of 
4°41b. of water—as nearly as we could measure it—entirely inade- 
quate to keep the brake wheel cool enough when working with 
such loads at such speeds as were the rule at Newcastle. But 
the proper place for the water is not outside the brake wheel at all, 
but inside, where it cannot do any mischief by mixing with the 
lubricant and varying the coefficient of friction. 

With regard to the indicators and diagrams, those who are 
abreast of the times know that such instruments can be obtained 
as will show accurately what is going on inside a cylinder at much 
higher pressures and greater speeds than those employed by the 
most of the competitors at Newcastle. Indeed, looking at the dia- 
grams of No. 3125, on page 736 of the ‘‘ Royal Journal,” the differ- 
ence is so marked that one might be oned for concluding that 
they had been taken by entirely different instruments. But the 
question of the instrument itself is not the only important one in 
this connection. We hold that it is entirely wrong to make a com- 
parison between brake and indicated horse-power, unless the dia- 
grams for the purpose are taken at frequent intervals during the 
whole test, along with the brake observations. In no single case 
was this done at Newcastle. In one case the diagrams were not 
even taken on the same day as the official run on the brake! On 
this account we maintain that the comparisons made between the 
B.H.P. and I.H.P. are worthless ; and in this we consider we are 
confirmed by the report of the consulting engineers themselves, 
who in one case find a brake ratio of *943, a result which is absurd 
in the face of the diagrams on which it is based. 

In the report of the consulting engineers a very suggestive omis- 
sion occurs, in connection with the statistics of the weight of steam 
used per B.H.P. and per I.H.P., and the coal consumed per I.H.P. 
These particulars have been given in previous reports, and those 
who care to work them out for themselves, as we have done, 
will find the matter still more complicated, and the absurdity of 
the situation more marked. In the report a good deal of space 
is devoted to the construction of a diagram purporting to describe 
graphically the cooling of the engine. This curve, we may state, 
would have been given autographically, and with absolute accu- 
racy, by the Moscrop recorder. 

Je also note in connection with the report a balance-sheet of 
the engine No. 3125, in ‘which the whole-of the heat expended 
yurports to be accounted for, except about 3% per cent. But a 
Fondaméntal érror is apparent here, inasmuch as the working 
pressure is given throughout as 95 1b. on the square inch whereas 
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A single-cylinder horizontal engine was used. The bore was ]4in. 
and the stroke l5in. The steam pressure was varied by a reducing 
valve according to the work required. This engine was an old 
girder engine. During the test it was found that the slide valve 
nuts had shifted on the bottom end. The diagrams are thus 
defective, since the steam was admitted too late and cut off tov 
soon on the bottom end, This must have lowered the efficiency of 
the engine to some extent, and, of course, is against the net 
efficiency of the system. The power required to overcome the 
friction of the engine and dynamo without any load was 1°715-horse 
power. The motor ran at a speed of about 650 revolutions _ 
minute during the test, the pumps making eight revolutions. The 
gearing consisted of three transmissions, The first a 10in. cotton 
belt ; the second, a mortised pinion gearing into a cast iron wheel; 
and the third, a cast iron pinion and a wheel on the crank shaft of 
the pumps. This complex system for reducing the speed of the 
motor was, of course, not originally designed so, but circumstances 
made it convenient to use gearing in this manner. The pumps 
were made by Messrs. Bradley and Co., of Wakefield, to the design 
of Mr. Brown, the engineer at the colliery. They consisted 
of two separate differential pumps. Each had one 6in. ram 
and one 4}in. ram. They were coupled by cross-heads and 
connecting-rods to the main shafts with the cranks at right 
angles. The suction was only made by the 6in. rams, but 
all the rams delivered water into the column; there were 
thus two suctions and four deliveries per revolution of the crank 
shaft, the pump being equivalent to a four-throw pump with 4}in. 
rams. The division of the work done by the large rams was not by 
any means equal. Though to casual inspection the work done 
throughout a revolution was constant, an ammeter in circuit with 
the motor showed considerable fluctuations of current at regular 
periods. The difference of load thus experienced was as much as 
25 per cent. and caused at first some trouble by heating the 
armature and pole-pieces, if the average current exceeded 50 
amptres. This difficulty, however, was successfully overcome. The 
same plant was tested under different circumstances about three 
weeks before these tests were made, and the conversion was then 
42 per cent. with a delivery of about 42 gallons per minute through 
850 ft. The rise of efficiency to 44-4 per cent. is probably due to 
the friction of the bearing surfaces being lessened by wear and by 
the shortened length of piping, but more so by the introduction 
of the belt transmission which protected the motor from the vibra- 
tion which is inseparable from high - ae pumping plant. 
These figures have been supplied by Messrs. Immisch and Co., 
who inform us that they have in hand for the same firm another 
dynamo and motor to deliver 120 gallons per minute through a 
head of 900ft. 





BristoL UNIVERSITY COLLEGE ENGINEERING SocieTy.—On Tues- 
day, the inaugural address was delivered to this Society by its 
— Professor Ryan, M.A., D.Sc. The first paper was read 


Mr. Fonsica, of Rio Janeird, on ‘The Early Forms of Stamping 
achinery Used in Brazil.” The second, by Mr. Littleton, on 
‘*Submarine Torpedo Boats.” 
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MESSRS. McLAREN’S ENGINE TRIALS. 


(For description see page 460.) 
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LONDON AND SOUTH-WESTERN RAILWAY 
LOCOMOTIVE. 


(Concluded from page 432.) 


General mountings.-—Each engine is to be supplied with the fol- 
lowing :—One Ramsbottom’s patent duplex safety valve with cast 
iron columns and brass valves and seats, the springs to be set so 
that when the eye-bolt is screwed down to the shoulder, the steam 
shall blow off with a pressure of 1601b. per square inch in the 
boiler. One of Bourdon’s pressure gauges, 7in. diameter, to 
indicate up to 200 Ib. pressure, to be made by Messrs. John Dew- 
rance and Co, of the same pattern as supplied by them to this 
company. Two water gauges complete with flanges, and with pipes 
leading to the ashpan. One large and one small whistle, worked 
by valves and fixed to a seating on top of fire-box. Two steam 
cocks for the supply of the injectors, formed in the whistle seating, 
each worked by a wheel and screw valve. One blower cock placed 
on frontend of boiler, worked by a wheel and screw valve from 
footplate on right-hand side of engine, a stop to be provided on 
cock to show when the blower is on or off ; a pipe is also to be led 
from the blower cock through the smoke-box to the top of exhaust 
- Two clack-boxes, one on each side of the boiler. One blow- 
off cock on back of fire-box, to be worked from the footplate. 
Two relief cocks to each cylinder, and one relief cock for steam 
chest, to be worked from the footplate. One of Roscoe’s lubri- 
cators fixed on each side of smoke-box, with pipe leading direct to 
steam chest. One of Furness’s lubricators with pipe led to each 
cylinder, and fixed on platform. One oil cup with pipe led down 
to top of each eee gland, and fixed on the plate between the 
frames. One oil cup with pipe led down to top of each leading bogie 
axle-box, and fixed inside of each main frame; this oil cup is to 
be provided with a lid to prevent ashes from getting in. One oil 
cup with pipe led down to each hind bogie axle-box and fixed on 
the inside of each frame. Two lubricating boxes with three pipes 
leading from each, for lubricating the sliding surfaces of the bogie, 
and fixed underneath the boiler as shown. One lubricating box to 
be placed over each driving and trailing axle-box with pipes leading 
to the axle-boxes and guides. A lubricating box with rass cover 
is to be formed in the front end of cast iron guide for the valve 
rods. One regulator quadrant and stuffing-box complete finished 
bright. Four tapered plugs, one in each bottom corner of fire-box 
1jin. diameter, 11 threads per inch. Two filling tapered plugs on 
back of fire-box, 1}in. diameter, 11 threads perinch. Four tapered 
wash-out plugs, two on each side of fire-box above foot- 
plate, 1}in. diameter, 11 threadsper inch. Eight wash-out tapered 
plugs in smoke-box, l}in. diameter, 11 threads per inch. One 
wash-out hole with covering plate on each side of fire-box at bottom. 
One wash-out hole with covering plate in front and one at back of 
fire-box. Two small tool boxes with padlocks and keys, one box 
to be hung on each side of engineinside the cab. One water gauge 
lamp bracket to this company’s pattern fixed on the tray over the 
fire-door. Three lamp irons are to be fixed on front of smoke-box, 
and one on platform behind the buffer plate, to this company’s 
ery All plugs and mountings are to be of gun-metal and must 

of first-class finish. Pitch of threads for brass mountings is to 
be 11 threads per inch, unless otherwise shown on drawing. The 
water gauges and blow-off cock to be asbestos packed, and are to 
be obtained from Messrs. John Dewrance and Co. 

Testing.—The boiler is to be tested by the contractor to a pressure 
of 200 1b. per square inch with warm water, and afterwards to 
160 Ib. in steam, and must be tight under these pressures before 
being lagged. The boiler is to be tested in the presence of the 
locomotive superintendent or his agent; and the safety valve is to 
be screwed down as before explained to a working pressure of 160 Ib. 
per square inch. 

(uality.—All the materials and workmanship are to be of the 
voy best description, and all the parts are to be applied in the best 
and most approved manner. All the ironwork is to be a gre 
with this company’s initials. The contractor will be requi to 
make complete general and detail drawings of the engines and 
tenders, and to supply this company with two complete sets of 
cloth tracings of them, free of charge. Great care must be taken 
that all parts of the engines are precisely of the dimensions shown, 
so that they may be duplicates of each other. One of the engines 
and tenders is to be er at the contractors’ expense, and 
twelve copies are to be supplied to the company. All the working 
parts of the machinery are to be well case-hardened. The number 
of engine is to be figured in gilt numbers on front buffer plates, 
and in solid brass figures on the hand-rail plate on each side of the 
engine. Samples of the gilt numbers and patterns of the brass 
figures will be supplied by the company. Each engine and tender 
will be required to run 1000 miles consecutively without showing 
any signs of defect, either in material or workmanship, after which 
it will be taken over from the contractor. 


Specification of Six Wheels Tender. 
Prixcipat Dimensions oF TexpER.—Drawinc No. 4039. 
Ft. In. 
Diameter of wheels on tread .. .. .. 
Centreto centre of journals .. .. .. 
Length ofjourmal .. .. .. .. « 
Diameter ditto —n 
Diameter of axle in wheel 
- = at centre 
SL eae ee ae 
Total length of wheel base from centre of leading wheels 
of engine to centre of hind wheels of tender.. .. .. 
Length over all, from front buffers of engine to hind 
Pi... 5. 5. ce. os. eee we 51 10} 
Height of centre of buffers from rails .. Se 
SYS pc. ba as. Se ee ono 2800 gallons. 
Tank.—The tank is to be of the form shown. The tank plates 
are to be of the best Staffordshire iron. Each side plate of the 
tank is to be in one, and to be No. 6 B.W.G. thick ; the bottom 
plate of the tank is to be gin. thick and to form footplate of 
tender, and the end and front plate of the tank is to be No. 6 
B.W.G. thick. The front top and protection plates are to be gin. 
thick, and the other top plates jin. thick ; the front, side, and 
end plates are to be well stayed to the bottom with angle irons and 
stay plates as shown ; the front plate is to be cut out to form a 
doorway for coaling, and is to be fitted with a door hinged from 
the bottom and secured at the top of the plate by fastenings as 
shown. Two wrought iron tool-boxes are to be provided at the 
front of tank, one on each side of the tender, to be fitted with 
false bottoms, perforated with small holes ; great care must be 
taken that the tool-boxes are perfectly water-tight on the _ 
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* The tool-box is to be fixed across the tender on the top at the bac 


and to be fitted with a false bottom, perforated with small holes ; 
this tool-box must be made perfectly water-tight at the top. The 
tool-boxes are to be provided with padlocks and keys. e side 
and back coping plates are to be finished with a wrought iron half- 
round moulding piece as shown on drawing. One hand rail is to 
be fixed on each side and at the back of the tank, and is to be 
finished bright ; four lamp irons to this company’s pattern are to 
be fixed on the back of the tank, and one lamp iron on each side of 
the tank as shown. One water-gauge glass fitted with a cock, and 
a manhole and lid are to be fixed as shown. The tanks are to be 
provided with Holt’s feed pipe and cock arrangement ; the outlets 
for the feeds to be covered with a perforated copper sieve. One 
filling cock for bucket with pipe led down to well is to be fixed on 
left-hand side in front of tank as shown. 

Frame.—The frame plates are to be not less than jin. thick, 
being made of good tough fibrous Yorkshire iron of frame plate 
quality of approved make, and they are to bear the brand of the 
maker ina legible manner. Each frame is to be made of one plate, 
and all holes are to be marked and drilled from one template. The 
horn blocks are to be made of cast iron, planed, fitted, and bolted 
toframe. The hornstays are each to consist of two lin. bolts, 
with cast iron distance pieces accurately fitted between horns. All 





the cross stays are to be accurately fitted to the frames and 
rivetted to them by jin. diameter rivets. The frames are to be 
accurately tested by longitudinal, transverse, and diagonal measure- 
ment, and must be a oe to each other. The front 
buffing and draw beam is to be constructed as shown, and is to be 
provided with buffers, fitted with unequal section steel spiral 

rings, which are to be obtained from I. A. Timmis, 17 Great 
Reomeeaten Westminster. The springs are to be 10in. long and 
4tin. outside diameter, and are to made to take a spindle 2in, 
diameter, The front buffing and draw beam is also to be provided 
with a drawbar and side links made of the best chain cable iron. 
The drawbar is to be forged in one, the hole at each end being 
punched. A continuous step board is to be fixed on each side of 
tender, also wrought iron steps roughed and fixed where shown. 
The hind buffing and draw plate is to have a draw hook and bar 
furnished with one No, 6india-rubber cylinder, whichis to be obtained 
from Messrs. G. Spencer and Co., 77, Cannon-street, London, E.C., 
two wrought iron buffers the same as specified for the engine, two 
side chains and screw coupling made of best chain cable iron, and 
to drawing. 

Axle-boxes.—The axle-boxes are to be made of cast iron fitted 
with a wrought iron top and with brass bearings lined with white 
metal, and to have cast iron keeps provided with lubricating pads ; 
the side flanges each must have jin. play, the bearings being fitted 
with j,in. play at each end. A detailed drawing of the axle-box 
will be supplied. 

Springs.—Each spring is to consist of thirteen plates, top ae }in, 
thick and 4in. wide, and twelve plates jin. thick, and to be tested 
with a weight of 5 tons, and must resume its original form after 
testing. The springs are to be constructed in the same manner as 
specified for the engine springs, and are to be attached to rs 
fixed as shown. The springs are to be made of the best Swedish 
steel, and manufactured by Thomas Turton and Sons, Cammell and 
Co., John Brown and Co., or Brown, Bayley, and Dixon. 

Wheels.—The wheels are to be of wrought iron and of the best 
description and workmanship, to be 3ft. 9}in. diameter on the 
tread. Great care must be taken that the bosses and the junction 
of the ring and arms are all perfectly sound; the top or outer part 
of the spoke must be forged solid with the rims, All the wheels 
must be bored and turned so that they shall be exactly alike ; each 
wheel must be put on the axle by hydraulic pressure of not less 
than 50 tons. e rims must be correctly turned to gauge to 
receive the tire, and the whole wheel trimmed up so that the sur- 
faces and lines are all fair and a thoroughly good job. The skeleton 
is to be turned to a diameter of 3ft. 3¥in., the rims to be 4iin. 
broad, 1in. thick at centre, to have ten spokes ljin. thick at the 
boss and 34in. wide, and at the rims Ijin. thick and 3in. wide. 
The bosses are to be bored out parallel to a diameter of 6#in., and 
are to be lft. lin. diameter. 

Tires.—All the tires are to be 3in. thick and of best crucible cast 





pay to the company, as liquidated da in respect of ever 
ine or tender not delivered, the sum of 10s. per diem until ack 
delivery shall be made, and such damages may be deducted from 
any money then or thereafter payable to the contractor under the 
contract. (7) Should any alteration be made in the design or 
details of the engines and tenders, or in the mode of carrying out 
the work, which in the opinion of the locomotive superintendent 
may fairly entitle the contractor to an extension of time, then such 
extension of time shall be determined solely by the loco. 
motive superintendent, and the t of the penalties shall be 
such as he shall certify in writing to be fair and reasonable, 
(8) No objection whatever shall be taken by the contractor in the 
event of any omission in the drawings or Lye oy the loco. 





motive superintendent will be prepared to furnish the manufac. 
turer with information ing any part of the work not suffi- 
ciently shown or unde . (9) Payment for all the engines and 


tenders delivered in conformity with the contract will be made 
within twenty-eight days after the production to the company’s 
treasurer of the certificate of the locomotive superintendent, and 
no payment will be made without such certificate. (10) The com- 
pany reserve to themselves the power to put an end to the contract 
at any time without notice upon the insolvency of the con- 
tractor, or upon his committing any breach of the conditions 
of the contract, in which case the contractor or his repre- 
sentative shall have no claim whatever against the com- 

ny for or on account of the cessation of the contract, 
AT) Wherever the words “locomotive superintendent” occur, 
they shall be taken to mean the locomotive superintendent of the 
company for the time being. (12) The word “contractor” shall 
be taken to apply as well to all the partners of a firm, and to a 
joint stock company, as to any individual making a tender or con- 
tract. (13) The locomotive ——— shall be the sole judge 
upon all matters relating to the construction, incidents, and con- 

uences of the contract, specification, conditions, and drawings, 
~s his certificates shall, so far as they extend, be binding and 
conclusive on both parties, but he may modify any certificate by a 
subsequent one. (14) Every tender is to be strictly on the form 
hereto annexed, and is to be delivered to the secretary of the 
London and South-Western Railway Company at Waterloo station, 
London, not later than 10 a.m. on Wednesday, —— —— 1883, 
Every tender is to be properly signed and dated, and also sealed 
and endorsed ‘Tender for Express Engines and Tenders.” (15) 
The company reserve the power of dividing the number of engines 
and t tendered for bet all or any of the parties tender- 
ing, or of reducing the ber or bers to be ordered, or of 
increasing the same to any extent not exceeding the tender, pro- 
vided that written notice is sent to the contractor within one week 
of the acceptance of the tender. The company do not bind them- 
selves to accept the lowest or any tender. W. ADAMs, 

‘ Locomotive and Carriage Superintendent of the Company, 

tive KF, ei c 











steel, manufactured by Vickers, Sons, and Co., Krupp, or C; 11 
and Co., and are to be stamped with the name of the maker. The 
tires are to be secured to the wheels in the manner shown, with a 
square lip, and tap bolts ljin. diameter, and eleven threads per inch. 
Each tire is to be bored out to template before being shrunk on the 
wheels and accurately turned so that the diameters and thickness of 
all the tires shall be exactly similar. Each tire to be guaranteed 
to stand without fracture the test of being pressed cold into an 
oval shape by hydraulic power to the extent of 2in. compression 
for each foot of external diameter. 

Sand-boxes.—Two cast iron dry sand-boxes with circular valves 
are to be fixed in front of the tender; they are to be so arranged 
that the valves can be worked together by suitable gearing. Sand 
pipes are also to be fixed as shown, the sand to be led within 2in. of 
the rails by wrought iron pipes 1}in. inside diameter. The g 1 
arrangement of sand-boxes and gear are shown on drawing. 

Steam-boxes.—A steam and hand-brake combined is to be fixed on 
tender as shown, the cylinder is to be provided with means of 
lubrication, the brake screw, which is to be left-handed, is to work 
in a cast iron column bolted to the foot-plate at the front end of 
the tender, and the front pulling rod is to be provided with a screw 
adjustment and check nuts ; each wheel is to have one cast iron 
brake block applied to it. The brake ris to be made of the 
very best hammered scrap iron, all the pins and working parts 
being of wrought iron case hardened, the pins through all points 
of suspension of levers being 2in. diameter, and all other pins 14in. 
diameter. ‘The steam is to be led from the engine to the cylinder 
with Holt’s flexible connection. The brake material which will be 
supplied by the Vacuum Brake Company, 32, Queen Victoria- 
street, E.C., for each tender, will consist of one main air pipe with 
the necessary T pieces, elbows, and clips, one of Clayton’s hose and 
couplings for front of tender, one of Clayton’s hose and couplings 
for back of tender, one end pipe with cast iron bend, one dummy, 
one drip recipient. The brake cylinder, ~~ and rod complete 
are to supplied by the contractor. e cost of the material, 
which is to be supplied by the Vacuum Brake Company, will be 
£43 10s. per engine and tender, which amount is to be included 
in the contractor’s estimate. 

Painting.—Before any paint is applied, the ironwork must be 
clean and free from scales or rust. e inside of the tank is to 
have two good coats of thick red-lead paint, the outside being pre- 
pared and finished in a similar manner to the engine. The top 
and bottom of the tank, footplate, and brake work are to have 
one coat of lead-colour paint, and one coat ees black. The 
gilt numbers are to be put on the tender according to instructions 
and samples which will be supplied, and all the ironwork is to be 
stamped with the company’s initials. 

Delivery.—The whole of the engines and tenders are to be 
delivered within eighteen months or two years from date of order, 
and the contractor is to state price per engine and tender if 
the order is completed within the first period, and price per engine 
and tender if delivery takes place within the second period ; the 
contractor is also to state in which of the two periods he is pre- 
— to complete delivery, it being understood that the specified 

ate for completion of order must not be exceeded, otherwise the 
stipulations contained in clause No. 6 of general conditions will be 
enforced. 

Quantity.—Tenders are invited, subject to No. 15 clause of the 
general conditions hereinafter contained, for twenty four-wheels 
coupled bogie express engines and tenders. 

General conditions.—(1) The contractor shall not assign or under- 
let the contract or any part thereof, nor allow _ rtion of the 
work to be done elsewhere than in his own establishment without 
the express consent in writing of the locomotive superintendent 
being first obtained. The contractor shall he royalties and 
patent rights arising out of the contract. (2) e contractor shall 
afford the company or their agent every facility for inspecting the 
engines and tenders during the — of their construction. 
(3) The engines and tenders shall delivered by the contractor 
to the company at their Nine Elms Works, London, free of all 
charges for carriage or otherwise. (4) In case of any engines or 
tenders being delivered on the company’s premises which are not 
in accordance with the specification, the contractor shall, upon 
receiving an order in writing from the locomotive superintendent, 
forthwith remove the same and replace them by others of approved 
make and quality. If any engines and tenders so ordered to be 
removed are not removed within twenty-one days, the company 
may dispose of or appropriate them in any way which they may 
think fit without giving notice to the contractor, and the con- 
tractor shall have no claim against the company in a, thereof. 
(5) In case of any engines or tenders being delivered on the com- 
pany’s premises which have been previously rejected by the loco- 
motive superintendent or his inspector, the contractor shall be 
liable to a penalty of £5 for every engine or tender so delivered— 
which penalty may be deducted from any money then or there- 
after payable to him under the contract—and shall forthwith at his 
own expense remove such rejected engines or tenders from the 
company’s premises, and replace them with others of approved 
make and quality. (6) In case of the delivery of engines or tenders 
not being completed within the specified time the contractor shall 





‘Charles J. Bigger, shipbui 





"s Office, Nine Elms Works, 8, W. 








LAUNCHES AND TRIAL TRIPS. 


Messrs. Craic, TAYLOR, AND Co., Stockton, have launched the 
steel s,s, Torre-del-Oro, 240ft. by 32ft. 4 18ft. This vessel is 
built for trading on the Spanish coast, and has accommodation for 








a large of vers, and will be fitted with a complete 
electric light installation. The engines will be fitted by Messrs. 
Westgarth, English, and Co., of Middlesbrough, and are 135-nominal 
horse power, having cylinders 18}in., 29in., and 48in. 7 36in., 
with a very large steel boiler for a working pressure of 160 lb, 

Also on 8th November, launched from the same yard, s.s, Oak- 
well, 125ft. by 22ft. by 1lft. lin., built for the coasting trade and 
fitted with large hatches and powerful winches. Engines are being 
fitted by Messrs. Westgarth, English, and Co., of Middlesbrough, 
and are 50-nominal horse power, having cylinders 18in. by 36in, by 
24in., with a large steel boiler for 85lb, working pressure. 

On the 23rd ult. the secant Lara, just completed by Mr. 

Ider, of donderry, for the Waterford 
Steamship Company, went down the river Mersey upon her official 
trial. The weather was exceptionally fine for this time of the year, 
and was most enjoyable, the results of the trial proving most satis- 
factory to all concerned. The representatives of the owners present 
were Mr. Morley ging director for the company—Mr, A. 
Horn—superintendent engineer, and under whom the contract has 
been completed—and Captain Wade, commander of the vessel, who 
has superintended the work while in progress, Mr. Charles J. 
Bigger was represented by his manager—Mr. Pollock—and the 
Messrs, Rollo by Mr. George and Mr. Malcolm Rollo. The design 
of the vessel fulfils all the modern requirements, The first-class 
ssengers are placed amidships in a bridge-house, with entrance 
ouse and smoking-room on bridge deck. The saloon is large and 
handsomely furnished. The state-rooms open off from the saloon. 
crew are accommodated in the forecastle forward, and the 
officers and steerage passengers in the poop aft. Fittings for cattle 
are placed in all the holes, between decks and upper decks. Messrs. 
Muir and Caldwell’s steam steering gear is placed aft, and the 
windlass forward. The new machinery, which has been fitted by 
Messrs. David Rollo and Sons, Live’ 1, consists of a set of triple 
expansion engines, having cylinders 2lin., 34in., and 55in., respec- 
tively, with a stroke of 36in. Steam is supplied by two large 
single-end steel boilers, with three corrugated flues in each and 
Henderson's fire-bars. The working pressure is 160]b, per square 
inch, The engines are fitted with a separate ‘‘Bon Accord” 
centrifugal pumping engine for supplying cooling water to the main 
condenser. During the day’s running everything, we are informed, 
gave entire satisfaction, the vessel making a speed of 12} knots 
when tried on the measured mile, the engines running at 90 revolu- 
tions per minute. 














IRON AND STEEL InsTITUTE.—The council of the Iron and Steel 
Institute have decided to hold an autumnal meeting of the Institute 
for 1888 in the United States. A long list of the members who 
have up to the present time notified their intention of accepting 
the invitation to attend such meeting has been published. The 
council have it under consideration to bold a meeting in the summer 
in this country, in addition to the autumnal meeting in America. 

Bips ror TorPepO Boats.—Bids were opened at the Navy 
Department, November Ist, for the construction of one first-class 
torpedo boat, for which an appropriation of 100,000 dols, was made 
by Congress, August 3rd, 1 But two bids were received, one 
from the Vulcan Ironworks, of Chicago, Ill, in amount 84,800 dols., 
and the other from the Herreshoff Manufacturing Company, of 
Bristol, R.1., for 82,750dols. This vessel is to be of the t and 
most modern design ; to be constructed of domestic steel of not 
less than 60,000 lb. per square inch, and an elongation in 8in. of not 
less than 25 per cent., and to have the highest attainable speed. 
Premiums will be id at the rate of 1500 dols, for each quarter 
knot in excess of 23 knots, and including 24 knots ; 2000 dols. for 
each quarter knot in excess of 24 knots. Should the s fall 
below 22 knots a penalty of 4000 dols. will be enacted, and if below 
20 knots, the Department reserves the right to reject the boat. 
The trial is to consist of a run of three hours’ duration in smooth 
water. The approximate length of the boat is 135ft.; beam, 15ft. 
depth under spar deck, 6ft. 2in.; draught forward, 2ft.; aft, 5ft. 
2in.; displacement at L.W.L. about 100 tons. It is to have a ram 
bow, and the stern is to be adapted to twin screws, The deck is 
to be elliptically curved, and is to have a maximum rise of not more 
than 2ft. 4in. at the greatest breadth of beam. There are to be two 
conning towers placed ——,, 30ft. from the bow and 30ft. 
from the stern respectively. From the forward conning tower to 
the stem of the boat the deck is to assume the form of a whale 
back, so as to completely enclose and cover two torpedo launchin 
tubes. The main —— are to consist of two sets of compoun 
— expansion condensing engines, with direct connection to pro- 
peller shafts, with separate engines for working the circulating and 
air pumps,— U.S, Army and Navy Journal. 
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HE IRON, COA 

OF BIRMINGHA 

OTHER DISTRICTS. 

(From our own Correspondent, ) 

‘(ye firmness of the Staffordshire iron trade is still maintained by 
the causes which have operated to this end during the past wee’ 
or two. The market is strengthened by the more favourable 
reports from the North, and there is an inclination to regard the 
advance in tin and copper as a precursor to a similar, though less 
remarkable, movement iniron, Indications combine to foreshadow 
a favourable future. 

Marked bars on Change in Birmingham this—Thursday—after- 
noon were in moderate request at the former rates of £7, and for 
medium bars £6 is asked, with £4 12s, 6d. to £5 and upwards for 
the lower qualities. A better business is reported from Australia, 
but the home and continental buyers are only ordering in limited 
quantities. It is likely, with pig iron fetching more money, that 
the quotations for bars will =_— stronger. Second and third-class 
bars are in much the same demand as a week ago, and prices are 
mentioned at £5 10s, to £6 for the former, and £4 15s, to £5 for 
the latter. 

There is no perceptible quickening of the demand at present for 
hoops, strips, and similar light descriptions of manufactured iron, 
and makers find that the orders being received are at date suffi- 
cient to keep their works in only partial employment. Those 
cases are rather exceptional where the plants are being run to their 
full capacity. Better things are, however, hoped for. Common 
hoops are £0 5s.; superior sorts, £5 10s.; gas on £5; horseshoe 
bars, £5 5s.; and best tube strip, £6 10s. to £7 10s. according to 

rauge. 

’ More orders are being received at the sheet mills, and this 
speaks well for the vitality of the galvanising trade. The sheet 
works are in truth very busy, and the only drawback is the com- 
parative lowness of present prices, but prospects in this direction 
are partaking of the general improved condition of the trade. 
Pigs will assuredly advance to a point which will afford the sheet 
makers an opportunity of putting up their quotations to a more 
profitable level. At present singles are £6 5s., and occasionally 
£6 7s. 6d. is asked. Doubles are £6 10s., with £6 15s. for future 
delivery. 

There is still only a limited demand for tank and boiler plates. 
The only brisk enquiry is from the constructive engineers and rail- 
way wagon builders. The works are irregularly employed, and 
this experience is t i in proportion to the 
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more 
increasing favour which is being shown by consumers for steel 
plates, Tank plates remain at £6 10s.; common boiler plates, at 


£7 10s. to £8 10s.; and superior ditto, at £9 to £10. 

The firmness which has been noticeable in the steel trade is main- 
tained. Indeed, prices are rather better this week since makers 
are contident of ar ption of vig negotiations at the begin- 
ning of the New Year. The orders which are now being received 
are mainly on account of constructive engineering work and sheet 
manufacture, though a fair volume of business is also being done 
with the tube strip firms, Best soft steel stamping sheets are £10 
to £10 10s. for doubles, and £11 to £11 10s. for battens ; while 
soft steel plates for boiler purposes are £7 15s. at works. 

The intimation that has this week been made by the New British 
Iron Company, Corngreaves, near Birmingham, that their works 
will continue 1n active bag during the liquidation proceedings 
that have been resolved upon, has ioned satisfaction in the 
district, and hopes are entertained that the scheme of reconstruc- 
tion, or of handing over the work to a new proprietary, will be 
carried out, 

Pig iron is sf posses 3 Deliveries are going away from the local 
blast furnaces in such bulk that the necessity for making any addi- 
tion to stock is prevented. ere is a larger inquiry for mediums 
and common sorts. This has in some measure resulted from a 
lessened supply of imported Midland pigs. 

Higher prices are this week being quoted, Staffordshire pigs 
have advanced in actual business about 1s. per ton; hot blast all- 
mines are nominally 50s. to 52s, 6d. ; part-mines are 37s. 6d. to 
42s. 6d. ; and common, 30s. The advance on Midland pigs com- 
pared with a fortnight ago ranges from 1s, to 2s. per ton. North- 
amptons are now an average of 37s, 6d. to 38s. delivered to works ; 
Derbyshires, 38s. to 39s. ; and Lincolnshires, 41s. 

In the hematite pig market there is considerable competition in 
these local exchanges between West coast and Welsh sorts. The 
former were decidedly stronger this—Thursday—afternoon in 
Birmingham in consequence of the restrictive pro Is. But 
they were at some disadvantage compared with the Welsh pigs on 
account of 2s, 6d. per ton increase in railway carriage, which West- 
coast makers have to bear compared with the Welsh producers. 
Welsh hematites remain at 51s, 6d. for forge, and 52s. 6d. for 
foundry sorts delivered, while the Barrow Co.’s hematites are 53s, 
to 54s, for forge sorts, and other best Cumberland brands 54s, 6d. 

Circulars have reached iron and steel masters in this district 
intimating that the Council of the Iron and Steel Institute have 
now determined to hold their autumnal meeting in the States. 
The meeting will probably be held at the close of next September, 
and the trip will, it is expected, occupy as long, perhaps, as six 
weeks. 250 members of the Institute, out of a total of 1300, 
including some eighteen in Germany, Belgium, Austria, France, 
Sweden, Westphalia, Rhenish Prussia, Italy, and Spain, have 
already intimated their intention to be present. The council’ hope 
that many others will yet send in their names: and they intimate 
that they have it also under consideration to hold a meeting in the 
summer in this country. 

Constructive ironwork contracts are held for valuable work for 
India, South America, Australia, and several other foreign markets, 
but home 1 are ag are of a languid character. The frequency 
with which the Indian railway companies appear upon the market 
for supplies of iron and steel in various forms is a matter of much 
satisfaction to engineers and iron and steel makers in this district. 
The Indian State Railways are this week inquiring for railway 
wagon ironwork, and the Bombay, Baroda, and Central India 
Company are among the Indian lines who are offering their annual 
tenders for stores, including such goods as locomotives, iron 
underframes, ironwork for roofing, wheels and axles, gem 
brass and copper tubes, wagon springs, and steel crossings an 
switches, 

The heavy ironfounders are rather better employed, and iron 
pipe firms are receiving some few new inquiries, including one from 
the Southwark and Vauxhall Water Company, but the low prices 
at which all work of this kind has now to be taken makes the trade 
anything but satisfactory. 

nquiry was made from some of the makers of railway wheels 
and axles and similar railway material on ’Change this pe even 
concerning the correctness of a report that something like a com- 
bination has been formed between the Belgian and German makers 
of railway tires, and that a roposition has been made by conti- 
nental producers to include the English firms in the compact. Only 
little information could be evane in reply. This, however, went 
to show that at present, at any rate, no consent has been given by 
native firms to the syndicate, and that they do not look upon the 
proposal as being, in the present state of trade, very practicable. 

@ upward movement in metals is still being favourably felt by 
the hardware trades. The spelter markets having also shown a 
continued strengthening tendency, the Association of General 
Galvanisers in Birmingham and district have given notice that 
the price for galvanising all s will be advanced from to-day. 
The extent of the rise will probably be 5 or 10 per cent. 

The machinery for the new torpedo vessel, the Sharpshooter, 
now being built at Devonport by the Admiralty, will be supplied 
by Messrs, G, E. Belliss and Co., Ledsham Steel Works, Birming- 
ham, who have secured the work in competition with the chief 
London engineers, The propelling machinery will be triple expan- 
sion type, indicating 4500-horse power. The firm have ibe in hand 
three sets of machinery and boilers for Italian torpedo boats. 











NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—The considerable weight of buying to which I have 
referred during the past two or three weeks as going on in pig 
iron has tended to give a stronger tone to the market, a 
eubongh no very appreciable advance in prices is really obtain- 
able, buyers are now willing to pay prices which they have 
recently hesitated about giving, and makers are less anxious to 
sell. e continued — movement in warrants at Glasgow 
and Middlesbrough, although it is believed to be largely due to 
speculation, also helps to strengthen the market here, and 
generally there is a better feeling than a skort time since seemed 
possible. There is, however, one consideration not to be lost sight 
of, that the bulk of the buying has been for forward delivery, and 
does not represent any really increased weight of actual require- 
ments on the part of consumers, who have simply, at the low prices 
which have recently been ruling, been covering their probable 
future wants as far forward into next year as makers 
have been disposed to go, and for a considerable time to 
come many of them will be practically out of the market, 
so that only a quiet trade can be looked forward to, which will 
render the maintaining of any materially advanced prices very 
doubtful. For any business at present offering, makers are, how- 
ever, holding out for an advance upon the prices they have 
recently been taking. An upward move has # been given to 
hematite prices, but this has been brought about by the restriction 
of.the output ; with the recent advance in freights and the price of 
ore, makers are certainly placed under the necessity of seekin 
some means of getting better prices, but until the present upw: 
move is backed up by an actually increased trade, it can scarcely 
be looked upon as established on any really substantial basis, and 
buyers evidently donot regard the advance asmore thana temporary 
artificial movement. The manufactured iron trade remains with 
out any material change, except that perhaps the stronger tone in 
pig iron operates as a check upon any tendency to weakness which 
might previously be showing itself, and with forges generally still 
kept fairly well occupied with work in hand, makers are for the 
most part holding steadily to late rates. 

The Manchester iron market on Tuesday brought together a full 
average attendance, and although there was, perhaps, not so much 
buying going on as during the last week or two, there was a fair 
amount of business offering, and the market all through was 
characterised by a decidedly firmer tone. For Lancashire pig iron 
quotations remained at 38s. 6d. to 39s. 6d., less 24, for forge and 
foundry delivered equal to Manchester, with but little doing; but 
in the district brands makers generally were quoting about 6d. to 
1s, per ton above the prices which have recently been taken, and 
for delivery equal to Manchester the minimum quotations were 
about 36s, 6d. to 37s. 6d., less 24, for forge and foundry Lincoin- 
shire, and 40s. to 40s. 6d., less 24, for No. 3 foundry Derbyshire, 
with business doing at about these figures. Outside brands are 
also firmer, good named foundry Middlesbrough averaging 40s. 6d. 
to 41s., net cash, delivered equal to Manchester, with Scotch iron 
offering less freely at under makers list quotations, which show, if 
— , a tendency in an upward direction. 

‘or No. 3 foundry hematite, delivered in the Manchester dis- 
trict, makers are now generally quoting about 52s, 6d., less 24. 
Buyers are disposed to give about 6d. over late minimum rates, 
but the above figure seems to be out of the market, and there are 
sellers who would be prepared to take 51s. 6d., less 24, to secure 
orders, Consumers seem prepared to recognise the fact that they 
cannot buy at quite such low prices as were being taken a week or 
two back, but they do not believe in the advance which makers 
are endeavouring to establish, and although the upward move- 
ment is bringing forward more inquiry, the actual business doing 
is only small. 

There would seem to be some probability of a strong upward 
movement in steel plates, as makers on Tuesday had withdrawn 
their quotations, and in some instances sellers were asking about 
5s. to 7s. 6d. per ton above recent minimum rates, but prices were 
simply nominal, as the leading makers were not quoting at all. 

anufactured iron shows, if anything, a rather steadier tone. 
Bar iron is in some instances still to be got at under £4 17s. 6d., 
and even as low as £4 15s, per ton delivered into the Manchester 
district, but the first-named figure is the minimum quoted price 
for bars of good quality, and £5 5s. for hoops, whilst sheets of the 
better qualities suitable for galvanising purposes remain firm at 
£6 10s. to £6 12s, 6d. Pe ton. Forges are mostly kept well 
occupied on the work which makers have in hand, but except that 
there is a continued brisk demand for sheets, the weight of new 
work coming forward is only small, and in some instances makers 
are showing more anxiety to secure specifications. 

The continued strong speculative upward movement in tin and 
copper is quite disorganising the metal market ; sellers, on the one 
hand, are very chary about committing themselves to transactions 
of any weight, and only entertain business subject to the day-to- 
day current prices; whilst consumers, on the other hand, buy only 
from hand-to-mouth as they are absolutely compelled to cover 
actual requirements, as they have no belief in the permanence of 
present prices. 

With regard to the engineering branches of industry, I can do 
little more than repeat what I have reported of late. At low un- 
remunerative prices there seems to be sufficient work to be got to 
keep engineers and machinists fairly employed, but trade shows 
no indication of getting above this unsatisfactory condition. 

The Wenham Company, which has just opened a specially fitted- 
up show room in Manchester for the purpose of exhibiting its 
method of 5 oalayare | and ventilation, has introduced a new lamp 
which has been specially designed to meet the requirements for 
the safe lighting of Lancashire cotton mills. In this lamp every 
possible precaution would seem to have been adopted to prevent 
either the ignition of the light fluff constantly floating about in a 
cotton mill, or the lamp Sneek choked with this material. 
Ins of using, as it has hitherto done, an open metal top, it has 
introduced an asbestos top, by which the heat at the top of the 
lamp is reduced to a minimum, which prevents any pvs- 
sibility of ignition by the fluff collecting on a highly ‘heated 
surface ; whilst to guard against the fluff getting down between 
the heat disperser and the chimney, the intermediate space has 
been enclosed with a double-perforated screen, which, whilst ad- 
mitting sufficient air for the proper burning of the lamp, effectu- 
ally prevents any particles of fiuff getting inside thu p og To 
further protect the lamp from the possibility of getting choked 
Mena sabre of dust, an entirely new kind of burner been 
introduced, which, in the place of the series of small perforations 
as in the usual Argand burner, is formed with a small slot or ring 
cut through a non-corroding metal cap, which admits of being 
readily and easily cleaned whenever required, and which gives a 
clear, steady light. In other respects the lamp embraces all the 
improvements of the Wenham ‘‘ Acme” mill lamp. 

question of education has been brought very promi- 
nently to the front in Manchester during the t week, by a 
special address on the subject from Professor Huxley, and a muni- 
ficent offer, having practically the same object in view, made by 
the residuary legatees under the late Sir Joseph Whitworth’s will, 
cannot fail to stimulate the efforts which are being made to pro- 
vide more ample means for efficient instruction than are at 
present possessed in Manchester. Further assistance in this 
direction is also being looked forward to from the disposal of the 
surplus which will result from the recent Manchester Exhibition. 
What the amount of this surplus is likely to be has not been allowed 
to officially transpire, but some very sanguine expectations are 
being entertained, and that some portion of it will be devoted 
to the promotion of education has already been practically 
guaranteed. 

A very quiet tone prevails BA A= the coal trade, with 
all descriptions of fuel plentiful in the market, and prices still 
agg | on the basis of the summer rates, The leading colliery 

rms in the Manchester district who have so far made no real 





advance upon their summer rates, do not even now, with the com- 
mencement of December, feel themselves in a position to attempt 
any general advance, and this practically means that prices will 
have to remain on about their present basis all through the winter. 
The action of the Manchester firms also renders impracticable any 
material upward movement in other districts, and at the pit mount! 
prices do not average more than 9s. for best coals; 7s. to 7s. 6d., 
seconds ; 5s. 6d. to 6s., common house fire coals; 5s. to 5s. 6d., 
steam and forge coals ; 4s. 6d. to 4s, 9d., burgy ; 3s. 6d. to 3s. 9d., 
good qualities of slack; and 2s. 6d. to 2s. 9d. for common sorts, 

The shipping trade continues very depressed, with steam coal 
delivered at the high level, Liverpool, or the Garston Docks, still 
offering at 6s. 6d. to 6s. 9d. per ton, whilst colliery proprietors are 
repeatedly under the necessity of forcing sales at excessively low 
figures to clear away stocks, 

Barrow.—The past week has witnessed a further improvement in 
the hematite pig iron trade. The demand is steady, and a large 
business has been done at the fuller prices which are now ruling. 
The quotations for Bessemer iron are steady, and are given at from 
44s, to 44s. 6d. per ton net, f.0.b., for mixed numbers of Bessemer 
iron, and at 43s, 6d. to 44s. per ton for forge No. 3, with 6d. per 
ton advance on forward deliveries. There is a firmer tone all round, 
and it is confidently expected that the restricted production of pig 
iron as a result of blowing out several furnaces will be shown in 
running up prices to 47s. per ton before the opening of the 
spring season. The great drawback to any improvement of 
moment will be the heavy stocks which are held by makers 
throughout the district and in stock at the various ge senior but 
it is noticeable that these stocks are being reduced, although not 
to a very appreciable extent. There isan improvement to note in 
the steel trade, and the demand for rails is more active than of 
late. Prices have advanced, and are now firmly quoted at from 
£4 1s, 3d. to £4 5s, per ton net f.o.b. There is a good inquiry. 
especially for heavy sections, which have been largely sold forward, 
but light rails are in demand, and the merchant mills are well 
employed. There is, in fact, a larger output of steel, chiefly of 
the Bessemer quality, than for many years past, and this position 
is likely to be maintained, as makers are all round so fully sold 
forward. Siemens-Martin steel is in good request, although at 
the plate mills very little is doing. There is a steady tone in 
billets and hoops, but slabs are a quiet trade, and nothing is doing 
in blooms. There is no change to note in shipbuilding and engi- 
neering, although a better look-out is showing itself for next year. 
Finished iron is in quiet demand. Iron ore is brisk, and ordinary 
qualities are selling from 8s. 9d. to 11s. 6d. per ton net at mines. 
There is a good demand for the better qualities of iron ore, but 
sales are very limited, as some of the raisers of best material are so 
busy that they are not in a position to quote. The West Cumber- 
land Iron and Steel Company has decided to reduce its capital 
of £600,000 to £360,000, to cover losses incurred. One of the 
items in the losses is £160,000 on colliery account. The Maryport 
Hematite Company has blown out one of its furnaces—No. 6. 
Mr. J. Cooper, manager of the Workington Hematite Iron and 
Steel Company, has undertaken the general management of the 
Swansea Hematite Company. 








THE NORTH OF ENGLAND. 
(From our own Correspondent.) 

CONSIDERABLE business has been done in Cleveland pig iron 
during the last few days, and prices are steadily advancing. Con- 
sumers appear to have come to the conclusion that no further 
change for the worse is likely to take place, and they are anxious 
to buy over the first quarter of next year. For prompt delivery, 
31s. 3d. per ton was the price paid for No. 3 g.m.b., at the begin- 
ning of last week ; this increased to 31s. 6d. on Friday, and by 
Tuesday, 31s. 74d. was given. Makers who were quoting 31s. 6d. 
last week, are now asking 6d. per ton more. There is consider- 
able inquiry for next year’s delivery, but sellers will not take the 
prices offered, and not many purchases are made. The demand 
for forge iron is improving, and prices are firmer. Transactions 
took place on Tuesday at 30s. 3d. per ton, which is an advance 
of 3d. per ton upon last week’s price; and even more is now 
demandes by some firms. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘Acklam 
Hematite,” Mixed Nos. , 44s, —— ; ‘‘Acklam Yorkshire,” Cleve- 
land, No. 3, 33s.; ‘‘ Acklam ic,” 35s.; refined iron, 48s. to 63s., 
net cash at furnaces. 

Warrants are also in somewhat greater request, and the ten- 
dency to speculate in them has revived. The price on Tuesday 
was 32s, Ps yeoman ton, or an advance of 9d. upon that of the previous 
market day. 

The stock of Cleveland pig iron in Messrs. Connal and Co.’s 
Middlesbrough store on Monday last amounted to 326,904 tons, 
representing an increase of 341 tons during the week. 

Shipments of pig iron from the Tees have improved during the 
last few days, but they are still behind those which took place 
during the ths of September and October. From the Ist to 
the 28th inst., the quantity exported was 61,295 tons. During the 
corresponding period in September, the exports were 67,601 tons, 
and in October 67,781 tons. 

Orders for finished iron are coming more freely to hand, and 
some makers are now even under some pressure for delivery. 
Quotations for ship plates have risen from £4 7s. 6d. to £4 10s. per 
ton at makers’ works, but the prices of other kinds of finished iron 
remain so far unaltered. 

Some anxiety is at present felt in the North of England as to 
what may be the result of the agitation which is going on among 
the coal miners on the question of restriction of output. On the 
22nd instant a conference took place at Newcastle, at which repre- 
sentative miners from England, Scotland, and Wales were present. 
The object of the meeting was to consider reports from various dis- 
tricts as tothe resolutions passed at a similar conference held at Edin- 
burgh in the month of October. The resolutions which were then 
formulated for the consideration of all the miners in Great Britain 
were as follows, viz :—‘‘(1) That no miner should in future be 
permitted to work more than eight hours per day above ground, or 
seven hours per day underground, reckoning the time from bank to 
bank. (2) That there should be one day’s play per week on the 
part of every miner, whether he has been recently fully employed 
or not. And (3) That a week’s holiday should be taken at once, 
and such other holidays as may be found necessary, from time to 
time, to clear off stocks, and obtain a 10 per cent. advance in 
Ww 





ages. 

The first thing observable at the Newcastle conference when the 
above resolutions came to be discussed, was that there were no 
delegates from South Wales nor from the county of Durbam, a 
significant fact which seemed to weigh rather heavily on the minds 
of those present. 

At the meeting held on the 24th a committee was appointed to 
see and negotiate with the men of these two districts, with the 
hope of inducing them to join with the rest. A resolution was 
— favourable to the general adoption of the resolutions, and 

ing the Ist of January next as the date for commencing to 
enforce them. 

Meanwhile the coalowners everywhere will be interviewed with a 
view to obtain, if possible, what is demanded in an amicable way. 
What the result will be it is impossible to foresee, as the men, 
nothwithstanding their many severe experiences, do not seem as 
yet to have learned the impossibility of ;success to those who 
attempt to interfere with the natural course of economic laws. 
To imagine that they can secure an extra hour day for their 
own purposes, and an extra day per week, and an extra week 
now and then, and obtain as their remuneration not only the 
same share of the necessaries of life, but 10 per cent. more than 


formerly, and that by e ing in a strife, for which they are 
financially quite unpre = | is utterly ridiculous. 

It is not in the least likely that the coal-owners will make any 
concession in wages—in fact, they cannot afford to do so, The 
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Northumberland employers, who recently sustained a six months’ 
strike, did so only under the pressure of absolute necessity. It 
was this that bound them together throughout the whole period, 
and made them successful in the end. The terrible sufferings the 
men underwent are now a matter of notoriety. It is therefore not 
in the least likely that the Northumberland employers will sur- 
render the small profits they are now making, under threat of the 
renewal of a battle in which so lately they carried all before them. 
The attitude of the other coal-owners throughout the country will, 
no doubt, be the same, and so the movement must ultimately col- 
lapse. Meanwhile, considerable disturbance of the coal and all 
other trades may not improbably ensue. This is particularly 
regrettable just now, when trade shows some indications of re- 
turning prosperity, provided it be carefully nursed. Obviously, if 
the men persist, they must be fought, for the support which their 
eminently absurd and ec« ically d resolutions appear to 
have received shows that no amount of argument is likely to have 
any effect upon them. 

The shipbuilding trade of the North-east coast seems to be 
slowly reviving, new work has latterly come into several of the 
shipyards at Sunderland, including those of Messrs. Short Brothers, 
Doxford and Sons, and R. Thompson and Sons. It is said also 
that Messrs. Pickersgill and Co., whose works have been for some 
time inoperative, will shortly recommence shipbuilding upon an 
— a have . received. Besides new work, there is a con- 
siderable amount of repairing in progress at most of the yards. 
At Whitby things are 9 ionking Brighter, and it is now said that 
those engaged in shipbuilding in that part have every prospect of 
full employment throughout the approaching winter. 

Marine engineering naturally keeps pace with shipbuilding. 
Enquiries have recentiy been very numerous, and some of these 
have led to orders. All new engines are of the triple expansion 
type, and good results as to economy are becoming more and 
more apparent. The engines constructed by Messrs. Blair and Co., 
of Stockton, are now working wherever circumstances are favour- 
able with about 14 Ib. of coal per indicated horse-power per hour. 











THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE War-office contract for files has again been secured by 
Messrs. Sanderson Brothers, Sheffield. This company had the con- 
tract for three successive years ; but it missed the work last season. 

Steel has been as unusually languid for the time of the 
year, and though this is — certain to be the rule for the United 
States market to the end of 1887, it is equally clear that the busi- 
ness for other quarters is not so attenuated. One very large firm 
of crucible iol manufacturers have been favoured with important 
orders during the last few days. The complaint appears still to be 
~’ so much of the volume of work as the low prices obtained for 
it. 

The iron and steel trades are likely soon to have placed before 
them a subject of great interest te them. The Council of Civil 
Engineers, Great George-street, London, have accepted two papers 
by a townsman for reading and discussion. They are by Mr. 
Robert Abbott Hadfield, associate member of the Institute of 
Civil Engineers. The first is entitled ‘‘ Manganese in its Appli- 
cation to Metallurgy;” the second, ‘‘ Some Properties of Iron and 
Manganese.” These papers, I understand, will open up an 
entirely new field in metallurgical science, and introduce processes 
hitherto unknown in the steel trade. The results are new and 
will startle ‘‘old-fashioned Sheffield steel makers,” as con- 
trary to all their experiences. The subjects, though technical, 
are understood to be so lucidly presented that any one of intelli- 
gence cannot fail to profit thereby. Great research as well as 
thought have been expended in their compilation, and I am assured 
they will take rank with ‘‘Percy’s Metallurgy,” which was the 
standard work of its day. These on po give the result of many 
hundreds of analyses and mechanical experiments, as well as the 
chemical, electrical, tensile, torsional, ductile, elongation, and other 
tests. These have been further tested and verified by the highest 
English and foreign metallurgical authorities known, who were all 
greatly inte in the extraordinary results obtained. Several 
eminent American steel makers and capitalists, who investigated 
it, have been and are deeply interested in the processes; and, with 
their usual acuteness and quickness, are testing this material in 
every form and shape in America, and have arranged to erect 
works on an immense scale for the purpose of introducing and 
developing it here. The processes, of course, are patented, and 
have to be worked under royalties. 

A proposal is being energetically, though unostentatiously, 
pushed in the Midlands, to connect Birmingham with the Humber. 
This is known as the Tame Valley and Trent Navigation sch 


Langloan, 47s, and 43s, 6d.; Summerlee, 49s. and 42s. 6d.; Calder, 
46s. 6d. and 40s.; Carnbroe, 42s. 6d. and 39s.; Clyde, 45s, and 
40s.; Monkland, 42s. and 38s. 9d.; Govan, at Broomielaw, 41s, 9d. 
and 38s, 9d.; Shotts, at Leith, 47s. and 44s. 6d.; Carron, at Grange- 
mouth, 49s. and 43s.; Glengarnock, at Ardrossan, 45s. 3d. and 
oe} — 41s. 9d. and 38s, 9d.; and Dalmellington, 42s, 
an 

The values of malleable iron, which were at the lowest a few 
days ago, have exhibited some tendency towards improvement. 
Manufacturers are well supplied with work at present, and it is 
hoped that the hardening of prices may bring out some addi- 
tional orders. There have of late been numerous inquiries on foreign 
account, which have so far produced little result, but the antici- 
pation is that the prospect of higher rates will induce agents to 
come to business. Merchants quote :—Best bars, £5; merchant 
bars, £4 15s.; angles, £4 13s. 9d.; rivet iron, £4 15s.; nut iron, 
£4 lls, 3d.; and plates, £5 7s. 6d., all less 5 per cent. discount. 
For unmarked bars the demand is very quiet at the moment, 
the quotation being £4 6s. There is also little doing in old 
rail and scrap iron. 

It is believed that the makers of steel will be obliged to increase 
their prices 2s. 6d. to 5s. per ton without delay. Ironmasters who 
produce hematite pigs are not in a position to supply the wants of 
the steel makers at the old prices in consequence of the higher 
figure they are charged for Spanish ore used in the production of 
the pigs. The prices of the latter have been advanced, and steel 
makers will have to meet the case by an advance on their products. 
The great proportion of the work secured for shipbuilding pur- 
poses within recent weeks is understood to have been taken at low 
prices, but further contracts are likely to be placed on rather 
firmer terms. 

Despite the fact that freights are much increased, and that ships 
have been scarce, owing to the prevalence of contrary winds, the 

+ week's coal shipments were above the average in amount. At 
lasgow 22,464 tons were got away ; Greenock, 262; Ayr, 9847 ; 
Irvine, 2805 ; Troon, 5263 ; Ardrossan, 2419 ; Burntisland, 14,250 ; 
Leith, 6450’; Grangemouth, 13,197; Bo'ness, 2709; Granton, 2887 ; 
total, 82,553, as compared with 78,708 tons in the same week of 
1886. There is as yet really no improvement in the prices of coal, 
which are not much above the lowest figures touched this season. 
The supply is ample, and there is therefore no such chance of 
ens the quotations as would be furnished by a shortness of 

S. 


During the past week there was shipped from Glasgow machiner 
to the value of £10,600, for the most part to India and Sout 
America; sewing machines, £4024; steel goods, £7700; and 
general iron manufactures, £28,800. 

The Executive Board of the Fife Miners’ Association have in- 
structed their secretary ‘‘to communicate with the coalowners in 
the county in order to ascertain if they view with favour the idea 
of co-operating with the men in carrying out the proposed scheme 
of restriction.” The proposal is that the miners all over the 
country should take a week's holiday in January to create an 
artificial scarcity of coals such as, the men are of opinion, might be 
the means of raising prices. 

The strike among the shale miners of the Broxburn Oil Company 
is now at an end after lasting about four months. Prices of oil 
having shown a certain improvement, the men have gone back to 
work on the promise of a portion of the reduction of wages being 
returned to them at the beginning of the year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

TRIAL shafts have been sunk on the East Moors, Cardiff, with 
a view of getting good foundation for the heavy machinery of the 
Dowlais works, and the result has been satisfactory. Solid marl 
was found at 12ft. in one place, and 15ft. in another. The sinkers 
also came upon the r ins of an ancient forest, which is regarded 
as the boundary of the great South Wales coalfield. 

The next Parliamentary Session will be one of the most important 
for Wales. I am assured by one of the principals that a more 
exciting one has not occurred for many years. Bills of magnitude, 
involving measures of extreme consequence to various railway, 
dock, and corporate interests, are being placed. First in considera- 
tion is the Taff Vale and Bute Dock almalgamation scheme, which is 
finding more and more favour every day. The fact that the Taff 
Vale is nearing the maturity of its development, while the Bute 
Dock estate is capable of still greater expansion, should weigh with 
those who contrast the 14 per cent. of the one and the 4 per cent. 
of the other. It is also submitted, by the many who favour the 
scheme, that each will gain pro rata ; while, as regards the coal 








which, it is urged, could be connected by means of a short canal, 
and thus secure for steam-propelled barges cheap and ready access 
to the German Ocean. It is estimated that merchandise can thus 
be taxen from Birmingham to the Humber in twenty-four hours, 
at about 8s, per ton; the railway charges for this distance—170} 
miles—are very much higher. 

Mr. Thomas Fairies, of Mount Pleasant, Chapeltown, near 
Sheffield, has obtained a patent for an invention for jointing and 
locking together gas, water, and other pipes. Inside the pipe 
socket is a groove or slot running round the pipe. At the spigot 
end of the pipe a stud, wedge-shaped, is cast on each side, and 
when the pipes are placed in position the stud at the spigot end of 
the pipe enters the groove or slot, when, by giving the pipe a slight 
twist the two are fast coiled together. A great saving of material, 
time, and labour is claimed for this invention in laying and lifting 
— of all kinds. 

wo Sheffield men of great wealth and influence have died this 
week—Mr. Samuel Roberts, M.A., J.P., of Queen’s Tower, 
eighty-seven, and Mr. Thomas Jessop, J.P., of Endcliffe Grange, 
aged eighty-four. Mr. Roberts was descended from an old York- 
shire family who were among the pioneers of silver-plating in 
Sheffield. Mr. Jessop was the head of William Jessop and Sons, 
Brightside Steel Works, the largest works in the world exclusively 
engaged in the production of crucible steel. Shortly after the con- 
version of the firm into a limited company in 1875, Mr. Jesso 
accepted an invitation to become the chairman, and consented. 
He occupied the position up to his death. Both gentlemen were 
most ificent benefactors to Sheffield. Mr. Jessop, at a cost 
of over £30,000, founded the Jessop Hospital for Women. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron warrant market has shown more than usual anima- 
tion and strength this week. The attempt made last week, by 
means of a forged order, to sell 15,000 tons of warrants, to depress 
the market, completely failed as far as any permanent decline was 
concerned, arid the quotations have since advanced, and, on the 
whole, been well sustained. The position of the market was a!so 
strengthened by the large shipments of the past week—13,594, as 
compared with 4870 in same week of 1886. Of the quantity 
dispatched abroad, 246 tons went to France, 350 to Australia, 400 
to Holland, 1600 to the United States, and 4307 to Italy, the coast- 
wise shipments being 3506 tons. A considerable amount of pig 
iron has yet to be despatched to Italy before the close of the year. 
The amount of the pig iron production is unchanged, there being 
still eighty-four furnaces in blast at the time of writi There 
is, however, a disposition to take some of the furnaces off ordinary 
pigs and put them on hematite, in consequence of the improving 
demand for that class of pig. The stocks in the warrant stores 
continue to increase at the rate of about 1300 tons a week. 

The prices of makers’ pigs are firmer all round, and in certain 
cases higher. Free on board at Glasgow, Gartsherrie No. 1 is 
quoted <t 46s, 6d.; No, 3, 42s. 6d.; Coltness, 50s. and 42s. 6d.; 





and shipping interests, the advantage of the two concerns being 
under one control is self-evident. 

It is gratifying to state that the staple industries of Wales are 

decidedly looking up. In coal the increased demand that has set 
in is sustained, and at all the ports additional activity is visible. 
Cardiff, Swansea, and Newport totals are encouraging. It was 
announced on Change at Cardiff, on Wednesday, that a Cardiff 
firm had a ‘‘stem” on of 30,000 tons, and the week’s total will be 
large. 
"—. corresponding movement to that of quantity is price. The 
latest quotations in the market at Cardiff were—Best steam, 9s. 3d. 
to 9s. 6d.; second, 8s. to 8s. 6d.; the lowest prices in the market 
for steam are 7s. 9d. This my ge considered as low enough in 
all reason, being but about 5s. 9d. at pit. Rhondda No. 3 is going 
up firmly ; small is scarce at 7s. to 7s. 3d., the requirements of 
coke makers being ag. For large Rhondda No, 3, 8s. 3d. to 
8s. 6d. remain the leading figures. 

In the steel trade a tolerable amount of trade is being done. 
In the course of a visit in the neighbourhood of Ebbw Vale, 
Tredegar, Rhymney, Dowlais, and Cyfarthfa this last week this 
was very ovidauh. For raiis there is an appreciable increase in 
demand, and prices are sufficiently low to tempt purchasers. A 
good cargo was despatched this week of 2200 tons to Galveston, 
and another of 1600 tons to New Orleans from Newport, Mon. 

The latest quotations in the iron and steel trade are as follows :— 
Glasgow pig, cash, 40s. 9d. The improvement in price has affected 
other kinds, Bessemer pi 43s. to 44s.; Swansea hematite, 
47s. 6d.; merchant bars, £4 7s. 6d. to £4 10s.; steel rails, hoavy 
section, from £4; light, from £4 17s. 6d.; steel sheets, from 
£7 10s.; Bessemer blooms, £4 5s.; bars, £4 15s.; Siemens bars, 
£5 2s, 6d. 

For tin bar a steady run of make continues, though the con- 
tinued advance in tin is perplexing to the tin-plate workers, and 
somewhat hampers trade. 

Tin-plate makers have had no alternative but to put up prices or 
close their works. Last week saw the _ of £150 reached. 
Now it is rapidly nearing £160. Makers have advanced accord- 
ingly ; but even with quotations of 2s. and even 2s, 6d. advance, 
they are chary in booking forward. No one knows the point to 
which the price of tin may not be extended, and henceforward 
business is in a high degree hazardous. 

Most of the works are busy in the Nantyglo Valley, the Old Lion 
Mill, and at Blaina the extensive works keep on well, while the 
usual large bulk of business is being done at Swansea, Llanelly, 
and district. 

Exports at Swansea keep well up to average. 

Another ironworks was scattered by the auctioneer this week. 
This was Machen in Monmouthshire. The sale realised £3000. It 
may be interesting to note some of the prices. Cast iron realised 
about 36s. per ton, A Galloway boiler was knocked down for 
£95, a horizontal engine at £75, and the plant for brick-making 
£82 10s. It is intended to sweep off all the plant. 

There was a whisper in the district lately that other works were 
likely to follow the course of Dowlais in making for the sea, but I 
think it is premature. The works on the hills, such as Ebbw Vale 
Tredegar, and Rhymney, have large fields of coal. Dowlais, place 





on the north edge, may be said relatively to have exhausted its 
original great resources, Yet it is in a ition to make 
extensive additions lower down the valley, and with this and its 
own coalfield must long figure prominently in the coal world, 








NOTES FROM GERMANY. 
(From our own Correspondent. ) 


Ir cannot be otherwise reported than that the iron manufacturing 
industry is now in a very satisfactory position, and the future 
prospects of the markets good. How the workers-up of iron, how- 
ever, will be situated is another question, as unless they can 
improve their position in like manner by creating conventions, 
which with present competition will be difficult, we shall soon hear 
them crying out that they cannot manufacture so cheaply as their 
rivals, who happen to be more fortunately situated. At present 
the iron conventions do nobody any good, except just the works 
concerned, or the ‘‘ rings,” as they may almost be called. 

The iron oo in Rheinland-Westphalia have been well main- 
tained, and some have advanced ; and from Silesia the reports 
concerning both pig and finished iron are also very satisfactory, 
Another furnace has been blown in, which makes twenty-eight at 
present in full blast. Forge pig for next year has advanced in 
price, and best foundry sorts are M, 54 to 55; bar iron outside the 
convention radius, 135 to 140; girders, 150; and common plates, 
160 to 165 p.t. The steel works are sending away with 
regularity moderate quantities of rails, sleepers, blooms, Xc. 
In the Siegerland the Exchange was well attended, and in 
consequence of a brisk demand the market was favourably 
affected. This is partly to be ascribed to the continued 
high sea freight from Spain, which is beginning to favourably 

ect the native mines. The prices of iron ores ranged from 
M. 860 for raw to 12 for calcined steelstone ; brown ore, 8°80 to 0; 
and iron glance, 9 to 9°20 p.t. at stations, Luxemburg ores are in 
good demand, and prices tirm at M. 2°20 to 4°10 p.t., according to 
sort. Pig iron is more in demand again, and although there was 
an increase of the output in October of 12,700 t., stocks were re- 
duced by 1700 ; another favourable moment having been the pro- 
longation of the pig iron convention till the end of 1888. ‘The 
output of pig iron for the month of October, including 
Luxemburg, was 354,925 +t. Of spiegel and forge pig, 172,874; 
Bessemer, 35,089; basic, 107,066; and foundry iron, 39,896 t. 
From January Ist to October 31st, 3,204,406, against 2,780,370 t. 
for the same period Jast year. Ata meeting of the chiefs of the 

ig iron manufacture just held, the prices of all sorts of puddling 
iron have been advanced M, 14, basic 1, hematite 1, foundry 1, 
Bessemer 14 p.t. Spiegel is in continued good demand for home 
consumption and abroad, and the prices could be sustained at 
M. 50 te 68 for from 8 to 10 to 20 p.c. Mn. respectively. Forge 
pig is more brisk than it was a week or two ago for present and 
especially for future delivery, for contracts are in hand till May 
next year, and producers are of opinion that the iron is for 
covering actual wants at the works, and none at all for speculation. 
This is possible, for the producers, through their energetic action, 
have beaten the dealers, who desired to break up the con- 
vention, and consequently the latter would not care much 
about speculating. In this connection it might be mentioned 
that the iron interest in this country has protested against the pro- 
introduction into Parliament of a warrant law, because of no 
value to the producers and disadvantageous for traders in iron. 
Forge pig costs M. 46°150 to 47 p.t. Foundry iron is also in better 
request, and prices have been well kept up at M. 50 to 56 for the 
three numbers ; Bessemer is selling at 49°50 ; basic, 44; of neither 
of which there is anything particular to report, except it were that 
there is a great cry out in Westphalia that freights are too high 
from Luxemberg, the oolitic, cheap ore from whence they must 
have to make their basic pig with, if they are anywhere to 
compete. Phosphoric pig, rich in Ph., has been fixed at M. 43°50 
at works in Westphalia, Luxemberg ~. costs M. 33°50 
to 34p.t. on trucks at works stations. e manufactured 
iron Caecall is in an equally satisfactory condition. The 
accession of the Saar and Moselle p to the convention 
had no small share in bringing this about, but another circum- 
stance, which at first seems remarkable, may be added, namely, 
that the convention carried off the orders for wrought iron which 
have been recently tendered for by the State railways at Strasbury 
and Elberfeld, in the teeth of other large works which tendered 
but do not belong to the convention. A second time this may not 
be the case when the outside works have once felt their way. ‘This 
shows what a precarious existence such an artificial arrangement 
as this convention will continue to lead. In general the rolling 
mills are fully employed, orders flow in in sufficient quantities to keep 
them on regularly and in some cases to last till next spring even, and 
prices are quite tirm, as in these circumstances might be expected. 
Girders keep firm, though foreign demand is diminishing in bulk. 
Hoops continue brisk and prices could be well maintained. In 
neither plates nor sheets is any alteration to note, the works 
remain in constant full employment, and are still so well supplied 
with orders that they will have regular work for a considerable 
time to come. Plates above 5mm. gauge are noted M. 150 and 
sheets 140 to 142, the same in steel 155 to 160 p.t. as base price. 
The export of wire rods has almost come to a standstill and export 
prices are lower, but the native consumption, both in iron and 
steel, keeps up, and the prices too, pretty well. We are still 
awaiting the formation of some kind of combination to raise prices. 
More orders for rails, sleepers, and small ironwork are in expecta- 
tion by the steel works from the State Railways, but the works as 
it is are pretty bageney | supplied with orders, although of late the 
export of blooms and billets has much shrunk in quantity. The 
wagon factories have a little more to do, and seventy-two coaches, 
twenty-two baggage vans, and 293 wagons have just been adver- 
tised for. The foundries and machine shops are satisfactorily 
employed for the moment, and it would appear as if prices had at 
last touched bottom, and a more favourable state of things had 
approached. The present base prices are, for merchant bars, 
M. 122°50 to 125; angles, 128 to 130; rolled girders, 115; iron 
hoops, 125 to 127°50 ; in steel, 135 to 140 ; iron wire rods, 110 and 
higher ; and steel or iron wire, 130 and higher p.t. 

e iron trade in Belgium is in a most flourishing condition, so 
far as it concerns pig and manufactured iron. The works are all 
quite fully engaged, and orders in large numbers are now coming 
in for 1888, so that several mills have sold their whole output for 
some months to come at remunerative prices, which are far higher 
than those of this time last year. The Cockerill Company has now 
received, besides the rails, all the small accessory ironwork for the 
Roumanian Railways, and Angleur the 2000 axles. Coke is 10°50f., 
but a few contracts have been made at 10°75 p.t. 

Since the two groups of mills and forges in the Nord have 
agreed in principle to the formation of a sales bureau or some 
equivalent arrangement to improve their position, the iron trade 
in France has taken a turn for the better, and even the Paris 
houses seem to have taken the hint, for in just the same motive- 
less manner they have now run up prices as they ran them down 
previously, so now they are demanding 135f. for merchant bars 
and 130 for rolled girders, which buyers are not inclined to give, 
and require large concessions on these figures, and the unfortunate 

litical situation works rather in their favour for obtaining them. 
The demand is not quite so as it was; but when the rise, in pros- 
pect of the sales bureau, is taken into consideration, it may be, 
nevertheless, pronounced tolerably brisk. Plates are just now in 
great request, and No. 2 sort, or common, are noted at works 150f. 
and at Paris 170f. In the Haute-Marne district bars are particu- 
larly firm at 125f., and occasionally at 130f. p.t. The great strike 
at some works in the Ardennes has ended in a mutual compromise. 
The coal and coke trade is as yet unaltered, but the better look-out 
at the ironworks, which use up 20 per cent. of the output, is 
ex soon to cause a rise in prices, and a brisker business than 
of late was the case. 
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AMERICAN NOTES, 
(From our own Correspondent.) 
New York, Nov. 21st. 

‘THs phenomenal earnings of the railroads in 
nearly all sections of the country continue, 
During October the Eo from 102 roads show 
an increase from 30,321,322 dols, to 33,879,888 dols, 
This is an increase of 12 per cent. For the ten 
months up to November Ist, mer ort —— 
show te gross earnings 0 071, ols., 
srainst, 242,349, 166 dols, for the same time last 
year. This is an increase of 14 per cent. In 
October, 1887, the gross earnings per mile on 102 
roads was 537 dols., against 508 dols, in 1886, as 
compared with 511 dols. in 1885. In the returns 
for the ten months the Southern roads are promi- 
nent in showing large gains. Through the South- 
Western roads the coal carriers and trunk lines 
are all far ahead of last year. Estimating 
operating expenses at 65 per cent., the net earn- 
ings of the ninety-eight roads for ten months 
would be about 97,000,000 dols., or nearly 
117,000,000 dols. for the year. The Southern 
mileage is about 60,000 miles. The funded debt 
is 31,000 dols. per mile. The approximate aggre- 
gate debt of the Southern roads is 1,860,000,000 
dols., of which the 117,000,000 dols. of net earn- 
ings is equivalent to a dividend of 6% per cent. 
The Treasury of the United States is overtlowing 
with money. The accumulation of money beyond 
the absolute needs of the country will form one 
of the leading, if not the leading, political issue 
in Congress during the coming winter—probably 
the chief issue during the coming presidential 
campaign. How to a from getting rich is an 
issue which may probably shipwreck the present 
Administration, 

The iron trade throughout the country is in a 
very vigorous condition. Imports of foreign iron 
and steel are light, but few orders are now going 
abroad. The consumers in iron and steel through- 
out the United States are anticipating a little 
reaction in prices, Manufacturers declare a de- 
cline is impossible at present cost of production. 
Copper is very active. Immense sales are taking 
place; 1,000,0001b. of Lake sold at 12°50c.; 
800,000 Ib. for November, 12°50c.; 1,000,000 Ib., 
December, 12°75c. ; 2,750,000 lb., January, 12°85c. 
The exports of copper since January Ist are 
10,340,251 1b., against 16,508,3911b. for same 
time in 1886, and 31,975,268 lb. for same time in 
1885.. The speculative feeling in lead has abated. 
Tin-plates are very strong; under cable advices 
from abroad demand has been stimulated. Buyers 
who have been remaining out of the market are 
now covering. Steel rails are dull at 32°50 dols. 
to 3idols, The syndicate is not yet determined 
whether to restrict or submit to the declining 
tendency, which 8 say will reduce prices 
within sixty days to 30 dols. per ton. The 
American production of crude iron is 148,000 tons, 
Stocks are light at furnaces and in consumers’ 
hands, The present consumption is sufficient to 
prevent any accumulation excepting on very poor 
Sonadn e bridge builders are beginning active 
work in the West, and about ten miles of their 
extensive work will be erected across the larger 
rivers in the West this winter. Heavy engineer- 
ing requirements are looming up. Railroad 
building enterprises are also attracting the atten- 
tion of financiers throughout the East. There is 
no weakening in confidence and no indications of 
a subsidence of the activity that has characterised 
the American market since the opening of the 
year. 











NEW COMPANIES. 
RM. 1 following companies have just been regis- 


Anglo-Argentine Tramways Company, Limited, 


This is a reconstruction of the existing com- 
pany with the same title. It was registered on 
the 19th ult., with a capital of £800,035, in £5 
shares. The subscribers are :— 


*A. J. Lambert, 9, Craven-hill, merchant .. 
R, Cunliffe, 48, Chancery-lane, solicitor 
*J. R. Carbett, Betchworth, Surrey +a 
*Lord R. H. Browne, Reigate, Surrey .. 
T. Fennelly, 4, Copthall-buildings .. ..) . 
J. W. Alison, 4, Copthall-buildings.. .. .. 
W. F. Cunliffe, 43, Chancery-lane, solicitor . . 
The number of directors is not to be less than 
three, nor more than seven, the first being the 
subscribers denoted by an asterisk ; qualification, 
200 shares. The remuneration of the board will 
be £1500 per annum, or such larger sum as the 
company in general meeting may determine. 


Shares. 


tte tt 





Automatic Trading Company, Limited. 


This company was registered on the 22nd ult., 
to manufacture and sell automatic delivery boxes, 
and to acquire the invention of Alfred William 
Armstrong for the adaptation of electricity to 
automatic and other apparatus, together with the 
goodwill and business carried on by Mr. Armstrong 
in connection therewith. The capital is £100,000, 
in £1 shares, and the first sohetinen are as 
follows :— 

Shares, 
a 8 Phillips, Daneville-road, Denmark-hill, 
cler 


— Wade, 25, Maxted-road, Peckham, archi- 
H. Sprague, 17, Charles-street, Northampton- 

ae re rie Saree 
R. J. Howard, 36, Gordon-dwellings, Camberwell, 
ee 45 ke. Gh Sh. hei 48) on 
JL, per, 14, St. Paul's-road, Camden-square, 

ne, OC ae) ce 
C. Wren, 79, Church-crescent, Luton, clerk... .. 
Robt. Howard, 26, Claude-road, Peckham Rye, 

OB. MOONEE Si ee kee oe ot 

The number of directors is not to be less than 
three, nor more than seven; the subscribers nomi- 
nate the first. The remuneration of the board 
will be at the rate of £100 per annum in respect 
of each director, with £50 extra for the chairman, 
and an additional bonus of 10 per cent. on the 
net profits remaining after payment of 10 per 


1 
1 
1 
1 
1 
1 
1 


on 





cent. per annum dividend, to be divided as they 
may determine. 
Breikvam Zinc Company, Limited. 
This company proposes to purchase the rights 


and interest of George Hamilton Hargreaves, of 





174, New Bond-street, in the mining property 
known as the “‘ Breikvam Zinc Property,” situate 
about six miles from Saude Fiorde, province of 
Stavanger, in Norway, extending about 3500 
metres along its mineral lode. It was istered 
on the 23rd ult., with a capital of £50,000, in £1 
shares. The purchase consideration is £35,000, 
payable £1 in cash on delivery of the docu- 
ments of title, £32,500 in fully-paid a and 
£1500 in cash as soon as the company’s auditors 
certify that the company has earned sufficient 
profits to justify the declaration of £5 per cent. 
dividend on the issued capital in any one half- 


year. The subscribers are ;— 
Shares. 
*G. H. Hargreaves, 174, New Bond-street 1 
F. D. Mackenzie, 64, Austinfriars, merchant .. 1 
M. Macnaughtan, 48, Duke-street, St. James’, 
cler 2 ES OS a ee et 1 
G. = Lake, 18, New-square, Lincoln’s-inn, soli- 
*J. Duncan Stuart Sim, 14, King’s Bench-walk, 
SU, 64. ad gs. ee Sh eet ee. ae 1 
T. Wise, 50, Gresham-street, chartered ac- 
countant ss Ee, Mie RENEE. 44: 66 te 68 1 
*W. Macnaughtan, 6}, Austinfriars, merchant .. 1 


The number of directors is not to be less than 
three, nor more than six; the first are the sub- 
scribers denoted by an asterisk and Mr. W. 8. 
Hansen, of Stavanger; qualification, 250 shares. 
The remuneration of iy wee will be at the rate 
of 10 per cent. on the amount of the annual divi- 
dend upon the ordinary shares, 





Marine Life-saving Appliances Company, Limited. 
This company proposes to purchase the patent 
rights of (a hs, lhe g in respect of | Har- 
grave’s patent safety night and distress signals 
and rocket discharger, Hargrave’s patent elec- 
trical sounding — and Hargrave’s patent 
improved cork life-buoy. It was registered on 
the 17th ult., with a capital of £60,000, in £1 

shares, with the following as first subscribers :— 
Shares. 


J. Foskett, Essex, accountant .. .. .. .. «. 
W. Balch, 32, Elderfield-road, Clapton, elec- 
| ee ag 5 Sane eer nee 
T. H. Letts, 31, Chiswick-road, Gunnersbury, 
architect and surveyor .. .. .. .. «. 
A. 5. Forbes, 85, Ladbroke Grove-road, clerk 
J. W. Morley, 185, Earl's Court-road, auctioneer. . 
Charles Jayne, Southend, architect.. .. ..  .. 
F. Hargrave, 35, Queen Victoria-street, elec- 
OE 66 Sak Konhaes. he, ea ERE Ue 5 
The number of directors is not to be less than 
three, nor more than seven; the subscribers ap- 
point the first, and act ad interim. Mr. Hargrave 
will join the board after allotment. Qualification 
for subsequent directors, 250 shares. The remu- 
neration of the board wil] be £1000 per annum. 


a 





Thompson's Patent Gravity Switchback Railway 
Company, Limit . 

This company was constituted by articles of 
association on the Ist ult., and registered as a 
limited company on the 18th ult., with a capital 
of £20,000, in 2000 shares of £10 each, 400 of 
which are taken up and are fully paid. It pro- 
poses to acquire and use the invention known as 
Thompson's gravity switchback railway, and the 
business in connection therewith, carried on by 
Alfred Pickard and George Grant, at 5, John- 
street, Adelphi. The subscribers are :— 


*Vincent Augustin Applin, 5, John - street, 
pee ee eee ee ee 
*R. Lilburn Barnes, Phoenix Works, Hackney 
WE, MII) oe, nc an ce ce ce 
*G. Grant, 5, John-street, Adelphi .. 119 
*A. Pickard, 5, John-street, Adelphi — 
A. B. Pickard, 5, John-street, Adelphi... .. .. 1 
*J. H. Sams, 5, John-street, Adelphi “es 40 
A. Innes Keys, 40, Whitehall .. .. .. .. .. 1 
The number of directors is not to be less thar 
three, nor more than seven; qualification, £200 
in shares; the first are the subscribers denoted 
by an asterisk. Mr. J. H. Sams is appointed 
managing director at a salary of £500 per annum. 
The other members of the board will be entitled 
to £800 per annum, and also to a commission of 
10 per cent. on the surplus profits remaining after 
payment of 10 per cent. dividend, 





Automatic Recording Till Company, Limited. 

On the 22nd inst. this company was registered, 
with a capital of £30,000, in £1 shares, to acquire 
an improved automatic recording till, for which 


a protection for patent—dated May 5th, 
887, No. 6626—has been granted to Henry 
Thomas Davis. The subscribers are :— 


Shares. 

F. H. Relph, 101, Leadenhall-street, director of a 
OU | os, 86. eh “ok ee! bo. teas. Se ee 
W. G. Hannay, 48, Castle-street, Oxford-circus, 
WS ce) sh ae ode ks ohn ake 
G. ~ _— 18, Gascony-avenue, Kilburn, mer- 

Sn aa" se nby' Ge) ak bee OMG. ae om 
W. H. Chase, 39, Lombard-street, merchant .. 
R. J. Berryman, 1, Verulam-buildings, Gray’s- 
tA ela Plea ee ag 
8. J. R. Allen, 42, ng rome prea N., clerk.. 
"2 Raikes, Suffolk House, Laurence Pountney- 


eee ee 


The number of directors is not to be less than 
three, nor more than nine; the subscribers are 
to appoint the first; qualification for subsequent 
preg 400 shares. After 5 per cent. per 
annum dividend is paid, the board will be en- 
titled to remuneration at the rate of £100 per 
annum for each director. 








Kina’s COLLEGE ENGINEERING SocieTy.—At a 
+ — held on trae November 29th, 

r. Sparks a paper on “ Diving Aj tus,” 
The author ceuiinenaed with a history of diving 
from the earliest times, mentioning the successive 
inventions, He then passed on to the diving 
dress as used when supplied with air pumped 
down from the surface, Messrs. Siebe, Gorman, 
and Co.’s dress being especially mentioned and 
approved of. The Fleuss apparatus was next 
explained, by means of which the diver takes 
down a supply of oxygen with him, and is thus 
free from the incumbrance of pipes. The ques- 
tion of lights was then touched upon, including a 
good form of oxyhydrogen lamp, and also both 
are and incandescent electric lights. A discussion 
then took place, and, after a vote of thanks to 
Mr. Sparks, the meeting adjourned. 





THE PATENT JOURNAL. 
Condensed from the gy og the Commissioners of 


Application for Letters Patent. 
*,* When patents have been “communicated” the 
name and address of the communicating party are 
in italics. 
22nd November, 1887. 


16,004. FacriiTatine the Suppty of Gas, G. Delaporte, 
London. 


—, TAPE Measures, &c., F. O. Ferguson, 
mdon. 

16,006. FoorBaLt Cases, E. H. Seddon, Brooklands. 
16,007. VeLocirepes, R. J. Urquhart, Chorlt 1 


16,089. VenzERinG Fert Harts, F. W. Cheetham, Man- 
chester. 


16,090. Winpinc Frames, E, Whalley, Manchester. 

16,091. Lap Houpers for Carpine Enoines, G. and E. 
Ashworth, Manchester. 

16,092. GLaziers’ WHEEL Giass Curters, J. Hewitt, 
Sheffield. 

16,093. Hyprautic Lirrs, J. 8. Stevens and C. G. 
Major, London. 

16,094. Dror Box Looms, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Halifax. 

16,095. SELF-CONTAINED SpPinpDLes, 8. Tweedale, Hali- 
‘ax. 

16,096. MecHanicat Stokers, W. Leach, Halifax. 

16,097. Waist Hanpkercuiers, A. W. Patching, Lir- 
mingham. 

16,098. MaRKERS for Lawn Tennis, A. W. Patching, 





ardy. 
— Vesmndasine, &c., CLocks, G. D. MacDougald, 
undee, 

16,009. ExtrncuisHinc Lamps, F. R. Baker, Bir- 
mingham. 

16,010. Raistxa GALLERIEs of Orr Lamps, F. R. Baker, 
Birmingham. 

16,011, REGENERATIVE FuRNACE, R. Horsburgh, Glas- 


gow. 

16,012. Carpina Macuines, G. and E, Ashworth, 
Manchester. 

16,013, VentiLators, C, Gannaway, Glasgow. 

16,014. FasrentnG Knoss for Doors, R. Hall and J. 
Tinline, Manchester. 

16,015. Books, J. Hess, London. 

16,016. Borers, I. Jackson, Manchester. 

16,017. Loom Spinpies, W. Atkinson and G.[A. J. 
Schott, Bradford. 

16,018. FLEx1BLE Fitas for Pooroorapny, J. E. Thorn- 
ton, Manchester. 

16,019. Hoc-ninos, T. R. Cattell, Birmingham. 

16,020. Grinpinc Rops, W. Stokes and F. Makepeace, 
Birmingham. 

16,021. Looms, J. T. Butterworth, Rochdale. 

16,022. Printinc Macuines, J. H. Buxton, D. Braith- 
waite, and M. Smith, Manchester. 

16,023. BLow1ne Enornes or Motors, J. T. H. Asbury, 
Birmingham, 

16,024. SepARATING THREADS of Cotton, G. Eastwood, 
Rochdale. 

16,025. Saws, E. M. Boynton, London. 

16,026. Pocket Knives, E. M. Boynton, London. 

16,027. SEPARATING Precious Metat, C. E. Tripler, 


London. 
a Rattway Ties, W. P. Hall and C. C, Barnett, 





mndon. 

16,029. Gas Motor Enorves, H. Williams, Man- 
chester. 

16,030. Gas Moror Enorves, H. Williams, Man- 
chester. 

16,031. Currinc Grass Tubes, E. 8. Baldwin.—(D. 
Mitchell, New Zealand.) 

16,032. Dynamo-ELectric Macuines, &c., W. Main, 
Lond 

16,033. 
London. 

16,034. ORNAMENTAL HeEap-pREss, &c., J. C. Edwards, 
Manchester. 

16,035. Fotpinc Letters, Parcets, &c., E. A. Bouét, 
Kidderminster. 

16,037. Lire Guarp for Steam Trams, H. J. Watkins, 
Yardley Wood. 

16,037. AncHor, H. F. Alexander, Glasgow. 

16,038, ENGRavinG Processes, J. Stephen, London. 

16,039. TeLescoric and Sarery Lamp, A. Kingshott, 


on. 
Drivine Cuatns, &c., J. Marston and J. Muir, 


mdon. 

16,040. HorsresHors, W. Greaves and J. Goodall, 
Sheffield. 

16,041. Apparatus for Fire-Bars, &c., R. H. Radford, 
Sheffield. 

a Tor Bars for the Ries of Fire-piaces, R. Peel, 

mdon. 

16,043. Gavuces, J. Jackson, London. 

16,044. Wroucut Iron Tire Piatrorm, A. Hopton, 
London. 

16 p. App.yine Grease to Axtes, &c., J. E. Walker, 

mdon. 

16,046. Stroprerinc Borries, &c., T. W. Callow, 
London. 

16,047. ANTIFRICTION JOURNAL-BOXES, A. J. Boult.— 
(CW. S. Sharpnecks, United States.) 

16,048. Raisina, &c., Winpow SasHes, T. Wilkins, 
Liverpool. 

16,049. Carn Brakes, A. J. Boult.—(Z. E. Dougherty, 
United States.) 

16,050. Sreerinc Apparatus, 8S. H. Wilson and W. 
Kermode, Liverpool. 

16,051, Timepieces, M. Van B, Ethridge, H. E. Waite, 
and J. Swann, London. 

16,052. Exvetore with Diau on Far, C. J. Eyre, 


ndon. 
16,053. Macutnes for Makino Rors, &c., T. B. Dooley, 
London. 
16,054. Fitrration of Liquips, R. Pol, London. 
16,055. Stups, P. Wondra, London. 
16,056. VeLociPpEDEs, H. M. Himerl, London. 
16,057. CLasps for Books, P. A. Newton.—(A. Liebenroth, 
United States.) 
16,058. TELEPHONIC Apparatus, G. F. Redfern.—(L. de 
Combettes, France.) 
16,059. PuHorocrapHic Printinc, J. B. Germeuil- 
Bonnaud, London. 
16,060. Automatic Gas Vatves, J. Winterflood, 
on. 
16 po VENTILATION uf Sort Pipes, &c., R. H. Reeves, 
ndon. 
16,062. Burners for Perroteum, &c., Lamps, A. 
Bohlmark, London. 
16,068. Hotpine and Fixine ScaFro.p Pougs, &c., J. 
Beesley, London. 
16,064. RarLroap Ralzs, F. Lightfoot, London. 
16,065. CARTRIDGE SHELLS, L. W. Lombard, London. 
16,066, Apparatus for Heatina by Gas, A. H. Hear- 
ington, London. 


16,067. Packine in Steam Enornes, &c., H. J. Haddan. 
P. F. E. Carré, France.) 
16,068. QuitTep Fasrics, A. B. and C. E. Dobell, 


mdon. 
16,069. VENTILATING Fans, E. Grube, London. 
16,070. VentiLators, &c., H. J. Haddan.—(H. Klein, 
Germany.) 
— Hottow Buoyant Bock or Case, A. M. Wood, 


16,072. STAMPING TYPOGRAPHICAL PRINTING SURFACES, 
A. J. Engelen, London. 
~~ Moperator and Carcet Lamps, C. D. Aria, 
mn! 


m. . 
16,074. CHRoNocRapPHs or Stop Warcues, V. Jeannot, 
16,075. Covriines or Jornts for Pipes, &c., C. Heer, 


ndon. 
16,076. AXLE-Boxes, J. Donnelly, W. McLaren, and A. 
rask, London. 
16,077. Making Smoorn Surraces on Stong, &c., J. 8. 
‘oy, London. 
16,078. Decoratine Freres, A. M. Clark.—(J. B. Vogel, 
United States.) 
23rd November, 1887. 
16,079. Time Ixpicator, T. 8. James, London. 
16,080. Hosrery, F. Moore and J. Palmer, London. 
16,081. Sprrav SHoort, L. H. Ballantine, Linlithgow. 
16,082. Vatves for the Steam Cy.tinper of Direct 
Pumps, W. H. Blakeney, Nethergate. 
16,083. SeLF-ExTINGUIsSHING Matcu, W. H. Percival, 


on. 

16,084. GENERATING CaRBoNIC AciD Gas, F, Foster, 
London. 

16,085. Knire for Curriye LeatHer Laces, &c., W. G. 
Old, Northampton. 

16,086. Drittinc and Bortna Macuaines, J. Wild, 
Chadderton, 

16,087. ELectric Contact Maker, J. S. Farmer, Man- 
chester. 

16,088. CLoru for BittiarD TABLEs, &c., G. E. Stead, 
Manchestcr. 





16,099. Drivinc Cuaixs, W. H. Crowley and 8, 
Edwards, Sheffield. 

16,100. TreaTinc Mitk, &c., W. H. Wells, Evershot. 

16,101. Bau Castors, T. 8. W. Good, Birmingham. 

16 102. Coupiine, &c., RarLway Venicies, E, Bassett, 
London. 

a. Bort.e CapsuLine InstruMENTS, G, Summers, 


iw. 

16,104. Puttey, Fry, or other Warers, A. J. Scott, 
London. 

16,105. Fire-tonos, I. Whitehouse, Birmingham. 

16,106. Preventinc the Foutinec of Beer or other 
Barres, A. Dickinson, Birmingham. 

16,107. PapLocks, G. Harrison, Birmingham. 

16,108. Foor Barus, J. A. McKee, London. 

16,109. ExTincuisHING Fires, G. W. Crawshaw and J. 
Tonge, London. 

16,110. TricycLes, W. Phillips, London. 

16,111. Lock for Securine the Recerrt of Corns, W. F. 
Hurndall, London. 

16,112. Betts or Gones for Crees, &c., G. Singer, 


mdon. 

16,118. Cuan and other Links, J. E. Bott and C. H. 
Cousins, London. 

16,114. Fuet Economisers, A. Lowcock and T. Sykes, 
Manchester. 

16,115. VeLocirepes, J. Asbury, London. 

16,116. KizseLGuHR-DyNAMiITE, E. Griine, London. 

16,117. Hearrustones, 8. J. Payne, West Thurrock. 

16,118, Inp1A-RUBBER SoLes for Boots and Sxoers, I. B. 
Harris, Glasgow. 

16,119. Water-cLosets, &c., G. de A. Magalhaes, 
London. 

16,120. Vottaic Batteries, E. Tyer, London. 

16,121. Prorecrine Fincers whilst Sewine, J. Barnes, 


mdon. 
16,122. Lire-savinc Jacket, S. M. y Valdivielso, 
Lond 


16,123. Or, Lamps, J. D. and J. H. Dobson, WakeSeld. 

16,124. ConvERTING REciPROCATING Motion into Rorary 
Motion, C. Stuart, London. 

16,125. PsoTro-ENGRAVING or Ercuinc, E. Albert, 
London. 

16,126. Broocu, J. Friedberger, C. Hammer, F. F. 
Mock, A. Bucher, and M. Hiiderer, London. 

16127. Lock-strrch Sewinc Macuines, F. Smith, 
London. 

16,128. MecnanicaL Stoxers, W. H. Munns.—{J. P. 
Sunderland and D. M. Monjo, United States.) 

16,129. Fasteners for Srays, &c., D. I. 
London. 

16,130. Ticket Puncues, J. M. Black, London. 

16,131. Securinc the Leaves in A.pums, &c., C. H. 
Hammann ndon. 

16,132. Heppies for Looms, W. R. Lake.—(@. V. Morey, 
United States.) 

16,133. Raitway Coup.ines, J. P. Cito and P. Funck, 
London. 

16,134. Vottaic Batreriegs, T. J. Jones, London. 

16,135. Fasrentne for Tizs, J. Welch.—(W. H. McLeod, 
New York.) 

16,136. APPLICATION of PHoToGRAPHY to AUTOMATIC 
Macuings, E. J. Ball, London. 

16,137. Stop and Catcu for Doors, R. W. Deacon.— 
(C. Watt and N. H. Richards, Victoria.) 


Emery, 


24th November, 1887. 


16,138. Swiver for Watcues, F. V. Hawley, London. 

16,139. Fasteninc Truss Sprino Bett, &c., C. W. 
Weisbarth, Truro. 

16,140. Carpinc Enorvyes, G. Kilner and C. E. Kilner, 
Huddersfield. 

16,141. Sockets for Winpow CurRTAIN 
Edmonds, London. 

16,142, Propucinc a CrysTALLINE Errect on Gass, 

c., G. J. Atkins, London. 

16,143. Buttons, &c., H. Owen, Birmingham. 

16,144. Gas-moTor Encrnes, H. Williams, Manchester. 

16,145. Om CuanDE.iers, &c., G. Carter, London. 

16,146. Startrnc Gas Motor Enorves, H. Williams, 
Manchester. 

16,147. Narts, H. Munslow, Birmingham. 

16,148. Bricks or Biocks of Ironstone Waste, L. A. 


e, G Ww. 

16,149. Boxes, W. P. Thompson.—({(M. Heinemann, 
Germany.) 

16,150. Lamp-BURNERS, W. P. Thompson.—(F. Deine! 
and E. von Biihler, Germany.) 

16,151. Arracu'nc Hannes to Paper Bacs, J. E. 
Kingsford and A. T. Hope, London. 

16,152, CrrcuLarR Kyirrinc Macuings, W. H. Dorman, 
Staffordshire. 

16,153. Sicutinc of Minrrary Riries, G. A. Lewes, 

‘arnborough. 
16,154. aaa Macuings, J. G. Cumming, 
urgh., 

16,155. PeRrorRaTeD Bottoms and Backs for Cuairs, 
J. Jack, Grantham. 

16,156. Mountinc of the Unper Grins of CaRpDING 
Enornes, G. and E. Ashworth, Manchester. 

16,157. ConTrrotitinc the Grinpine of CARDING 
Encrve Fats, J. M. Hetherington, Manchester. 

— Feeprinc Bees and other Insects, J. T. Sibree, 


Rops, A. 


ud. 

15,159. Boxrs for PreserveD Fruit, &c., H. Faulder, 
anchester. 

16,160. ORNAMENTS for Bepsteaps, &c., W. Allman, 


on. 

16,161. Saree, Nor upon TextTiLe Faprics, W. 

Hamy and Th, Masehell. Mashankes. 

16,162. Hypravutic Moror, M. Immisch, London. 

16,163. Lixk Bevtine for Macurtvery, W. W. Oldfield, 
Glasgow. 

16,164, LerreR or Paper Weicut, B. McEvoy, Bir- 
mingham. 

16,165. PaveMEeNTs and Roapways, B. L. Moseley, 
London. 

16,166. SeRvieTTE or Napkin Ho.pers, F. A. Walton, 
Birmingham. 

= Lamps, F. Devoney and T. Askey, Birming- 





m. 

16,168. ORNAMENTATION of CHINA, &c., T. Taylor, W. 
Tunnicliff, and W. H. Slater, Birmingham. 

16,169. SHapDEs and Giosgs, A. T. Woodhall, London. 

16,170. CaLenpars, J. A. Fisher, Anerley, and G. N. 
H. Whales, London. 

16,171. Knirrinc Macuines, W. H. Hcyle, London, 

16,172. Counters, Dressers, &c., G. Vaughan and J. 
J. Westacott, Lond 

16,173. 


ndon. 
Rovunpasovts, 8S. Keeton and J. W. Danby, 
London. 
16,174. Propucine Desians on CELLULOID, &c., Com- 
pounps, A. Bensinger, London. 
16,175. Type Writers, F. Mitchell, London. 
16,176. Garments for Lyinc-1n WomEN and INVALIDs, 
A. L. Jones, London. 
16,177. PLayine Carp Casgs, T. C. Uncerhill, London. 
16,178. Mitkrnc Cows, W. Barr, jun., Glasgow. 
16,179. CyLinpeR Printing Macurnss for Carico, &c., 
J. Blair, Glasgow. - 
16,180, Cicaretres, M. M. Yergatian, London. 
16,181. Butrron-HoLE Sewinc Macuines, W. 
and F. Simmons, London. 
16,182. StnGLE-aAcTION MOoTIVE-POWER EncrInes, F, W. 
» London. 


Norris 
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16,183. Extracting Gotp from Ores, J. B. Spence, 
mdon. 
16,184. Gas Unto, H. P. Miller, London. 
ay Merers, W. J. 8. Barber-Starkey, 
on 
16,186. Ratt Fastrenines for Sveerers, C. W. E. 
Marsh, Londvun. 
16,187. Mepicatep Buscurrs 
‘cern, Loudon. 
16,188. Mepicarep Biscurrs and Sweermeats, H. 
wrn, London. 
16,189. Ecevatinc Grain by 
Nosbaume, London. 
16,190. Women’s Inpoor Cap, J. Cryer, London. 
16,191. ReeuLtatinc Draveut to Camneys, J. Lyle, 
mdon. 
16,192. AMALGAMATED PLaTes used in TrReatinc GoL_p 
Orgs, P. J. Ogle, London. 
16,193. Tennis CourT-MaRKING Macuine, E. J. Taylor, 
mdon. 
16, 194. Corrins, H. yay” ex> 
16,195. Currine Hay, &c., G. F. Redfern.—(D. Quer- 
tain and J. B. Masurelle, Belgivm.) 
16,196. Sewinc MacHINE for Two Lives of Sewrna, T. 
R. Rossiter, London. 


25th November, 


and Sweermeats, H. 


Ixsector Acrion, A. 


1887. 


Nagar ears of Suips’ Boats, J. Russell, 

16,198. Gas Moror Enorygs, H. Williams, Manchester. 

16,199. Gas Moron Encrines combined with Pyev- 
matic, &c., Pumps, H. Williams, Manchester. 

16,200. Surrace ConpENseRS for TRAMWAY and other 
Encuyes, G. W. Blackburn, Leeds. 

16,201. SrockINETTE FRAMES, R. H. Londrum and &. 
Mitchell, Halifax. 

— Euc Borer, J. A. de Macedo, Thorner, York- 


16,203. Press for Lawn Tennis Racquets, R. Baily 
and W. Wall, Bradford. 
16,204. Fotpisc Post LeTreR Carp, A. Fielding, 
London. 
16,205. Avromatic Fioatinc Batt Vatves, F. W. 
Cannon, Lendon. 
16,206. Avromatic Marca De.ivery Boxss, F. W. 
on, London. 
207. Harr Brusn, R. Parry, Westcote, Hoole. 
3. Ramway Marand Borper, T. J. Fry, Dublin. 
16,209. Frxivc Ornameyts to Lamp Stanps, A. L. 
‘Bayley, Sutton Coldfield. 
= 210. Drop Sicat FEEep Lusricators, F. T. Schmidt 
R. C. Douglas, Bradford. 
C. Baker, 


16211. Matcs and other Sipe Boxes, 
wsbury. 
16,212. Frames for Pmesenersen, &e. “> Picturss, J. 
Cadbury and W. H. Rich ; 
— Covovrarsc Matter, I. "Tavkaetetn, Man- 
c 
16,214. Weems Macnives, W. Cunningham, Glas- 
gow. 
16,215. Sares, W. S. Masters and E. G. Wood, Liver- 
1. 








pool 

16,216. Ticket Hotpers for Raitway Trucks, &c., 
Sime, London. 

16,217. "AUTOMATICALLY Coxvexinc LETTERS by Exec- 
Tricity, F.C. Allsop, Bexley. 

16,218. Coat CoLaR ApsusTEeR, M. W. Carmichael, 
London. 

16,219. Reaprve Rartway Lieut, H. Nicoll, London. 

16,220. RecENERATIVE FURNACES, J. Powell, London. 

16,221. Aurermnc and Apsustinc OvutLer Liquip 
Levst in Tanks, 8. Cutler, London. 

16,222. Gas WasHERs or ScRUBBERS when more than 
one are Emp.oyen, 8. Cutler, London. 

oe RNACES for Steam Borers, J. Hodgkinson, 

on. 

16,224. Resters for Packinc Feit Hats, C. Blyth, 
London. 

16,225. Castors, G. Y. Iliffe, Birmingham. 

16,226. Curomocraps, J. Eagle, Harrow-on-the-Hill. 

16,227. Merauiic Bepsteaps, W. W. Cave, London. 

16,228. Arc Lamps for Evecrric Licutine, W. F. C. 
Ward and E. W. Willey, London. 

16,229. Maxine Burtrons from Horn, E. G. Brewer.— 
(D. Robbiati, Italy.) 

16,230. Lyrant’s Cuarrs, A. Plant, Glasgow. 

16,231. Cigarettes, J. 8. Rhodes, *Birmi ingham. 

16,232. Drivinc Macuinery without proce Gas, 
Bream, or Evecrricity, D. Jones and C. E. Quilter, 

16,233. Ty ore Meratuic Surraces, W. R. Dey- 
kin and C. Preston, London. 

16,234. Wat Tres or Bonp Iron, J. Sheldon, London. 

16,235. ENAMELLED Letrers, H. Griftin, Lond 


16,236. Sewrnc Macuines, W. R. Lake.—(N. Wheeler, 
United States.) 
16,237. Vatve Taps, R. L., C. A. L. Burkitt, and J. 


d, London. 
16,238. Fiusnixe Cisterns, C. H. wR London. 
16,239. Compressive Devos, J. Tinlin, J. J. Piatkowski, 
S. M. Bu , and H. 8. Wellcome, London. 
16,240. Lamps, . Edwards.—( 4. Jousset, France.) 
——, Coatinc Giass with Fivuip, F. J. Vergara, 


London. 

16,242. Sear Briyper, E. Edwards.—(J. B. Mais, 
France.) 

16,243. Loapine Coat &c., into Vesseits, W. T. Lewis, 
A re, and C. L. Hunter, Roath. 

16,244. So_perinc Grass to Meraus, A. Romberg- 
Nisard, London. [Received 25th November, 1887. 
Antedated 25th May, 4.D., 1887. Under International 
Convention. ]} 

16,245. CorrucaTep Piates, R. Baillie, London. 

16,246. Vatve Apparatus for Brakes, F. A. Briigge- 


mann, London. 

16,247. Lamps, T.C.J. Thomas, London 

16,248. SarEeTy maga E. P. Everett and J. I. 
Richmond, 

16,249. Liquip eee. Hughes.—{ A. Kaiser, Switzer- 
land.) 

—— Envewores, J. Richmond and W. Whiting, 


16,251. 
Sout Pp 

16,252. ARC Lamps, J. Kent, London. 

16,253. Or Lamps, H. A. Kent, London. 

16,254. Osratninc Propucts from Soiutions ConTatn- 
Spa Banrivum, The Tyne Alkali Company and T. Gibb, 


don. 
16,255. Boats, F. E. Clotten, London. 
16,256. Deoporisinc and Disinrectinc MaTeriat, W. 
R. Lake.—{J. W. Culbertson, United States.) 


26th November, 1887. 
Improvements in Gas Enoixes, P. J. Ravel, 


hen WHEELED Roap Veuicies, F. West, 


16,257. 


on. 

16, 258. Ewsorne Iypicators, T. 8. Sava, Glasgow. 

16,259. —- BEDSTEADs, &c., R. G. V. Avezathe, 
Bi 


16,260. Cau <i T. Bradford, Manchester. 
16,261, SusPENDING UMBRELLAS, Pires, &c., R. Heaton, 
Birmingham. 


: gy Laruinc for Cz1L1inos, F. 





“Ss N. Seyde, 
= eee, &c., F. M. and D. D. Spence, Man- 
iter. 


—_ _ Lamps, &., A. Neilson and J. Taylor, 





16 25. Po Sr itieet Hackce Piys, F. and D. Halley, 


16,266. ————e Bicycies, W. Anyon and J. F. Corner, 
Manchester. 
16,267. Bicycies, L. A. Groth.—(M. Frankenburger and 
M. Ottenstein, Germany. 
. Payne, London. 


16,268. Lamp Goze, W. 
16,269. TELEscoric Bux Rotzer, T. Byfield, Bir- 


mingham. 
16,270. gama Goxp, &c., Ones, H. Hutchinson, 
14,271. Rove Puttey Biocks, H. D. Gough, Bir- 


mingham. 
16,272. Exvastic Fincer Protector, &., F. Redmond, 
Ranelagh. 








16,273. Avromatic Extineuisninc Burners, A. Roch- 
ford, in. 
16,274. DeracnaBLe MaGazine Fine-arms, P, Mauser, 


ndon. 

16,275. Twine and Tareap, R. J. and W. D. Foster, 
London. 

16,276. Incanpescent Gas Lamp GLoses, W. W. Ken- 
nedy, Edinburgh. 

16,277. Foornatt Buappers and Gas Bags, H. Swales, 

mdon. 

16,278. TrRansreRRING Rattway Wacons, W. W. 
L— therford, London. 

phat RoLuer for WinDow Bunps, C. M. Officer, jun., 
mdon. 

16,280. Manuracrure of Brass, &c., Tupes, W. E. 
Everitt, London. 

16,281. Metratuic Hrivces, 8. Bott, London. 

16,282. Tautors’ Measurine Apparatus, F. A. Meyer, 

mdon 

16,283 Wasninc CLorues, W. Morris and L. Wilkin- 

son, London. 

4. Rerricerators, W. T. Taylor, London. 

. Mrrrere Toots, A. Johnstone, Glasgow. 

36. Guipinc Drivinc Banps, R. Hornsteiner, 







> AUTOMATIC TIME-INTERVAL Apparatus, B. D. 
London. 

289. OPENING oe % Illidge, 
goes Many 


16,290. Macurne Toots for Cutrinc Metats, W. Craven, 
London. 


Aer al, &e, A. 


291. Gas Meters, 8. Cutler, London. 

2. Firtnc Mecuanism, W. Lorenz, London. 

3. Arn Forcine Apparatus, L Sterne, London. 

4. Apparatus for Forcinc Air, L. Sterne, London. 

16, 5,295. BRAKE GEAR of CaBLE TRAMCARS, N. H. 

Richards, London. 

16,29. Gatvanic Barrertes, A. F. St. George and C. 

R. Bonne, London. 

16,297. Batt Bearines, A. W. Kirsch and J. Gold- 
schmidt, jun., London. 

16,298. Trres, G. Pickhardt, London. 

16,299. Conrro: Pressure Gavuces, R. Gradenwitz 
and E, A. Taenzer, London. 


16,300. AuTomatic Fivusainc Tanks, O. Elphick, 


ndon. 
16,301. Extraction of Orcanic Bases from Coat, I. 
wkswitsch, London. 
16,302. Disnep Discs for Wasuinc, W. 5. Simpson, 
ondon. 
16,303. Vent Nozzies for Borries, &c., D. Wood, 
London. 
16,304. Pirates for Encravinc, W. R. Lake.—( Hoke 


Engraving Plate Company, United States.) 
16,305. Voitraic Ceius, H. C. Donovan and T. Weather- 
all, London. 
28th November, 1887. 
16,306. Metra Tires, A. 8. Tanner, London. 
16,307. Dossres, C. T. Bradbury, W. Halliday, and H. 
Livesey, Bradford. 
16,30s, OAT LAUNCHING 
mdon. 
16,309. Gas Enorxes, T. Sturgeon, London. 
16,310. LAMP-BURNERS, Graetz, Berlin. 
16,311. Conveyine the Oi to Wicks, F. V. Smythe, 
Gravesend. 
16,312. Rovcarinc Horses’ SHoes, J. Head, Cheltenham. 
16,313. Securinc Bows of KEYLEess WATCHES, 
Leete, London. 
16,314. Horse Birt, F. E. Jones, Birmingham. 


Apparatus, J. Beynon, 


16,315. Evevtertinc Macuines, C. H. Guest and L. 
Barrow, Birmingham. 

16.316. Brace Enp, &c., Atracument, A. Breese, 
London. 

16 317. Stamp and LasBe, D. Gilmore, Belfast. 

16,318. INnaLer, T. D. Harries and G. Davis, Aber- 


ystwith. 
16,319. Spun Sirk Yarns, J. H. Chambers, Horsforth. 
16,320. Horse Rakes, C. E. Mumford and D. Hearn, 
Bury St. Edmunds. 


16,321. Spusnunc of Wert-spun Yarns, J. V. Eves, 
16.908 Draveout and Dust Exciuper, W. Birdthistle, 
16,323. ——— the Sxuys of Birps, &c., F. C. Gibbs, 
16,324. ELECTRO-MECHANICAL STRIKING Gonos, F. T. 


Schmidt, Bradford. 

16,325.. E:ecrrica, Switcnes and Cvur-outs, F. T. 
Schmidt, Bradford. 

16,326. DupLex Stram Enorves, A. G. Brookes.—{C. C. 
Worthington, United States.) 

16, we ORNAMENTING Woop, &c., D. B. Burdett and 

z Leach, London. 

16, so. Automatic Detivery Boxes, B. W. Warwick, 
London. 

16,329. INcoRPORATING MuivERAL O1Ls into Soar, F 
Rainbow, 

16,330. NoN-INFLAMMABLE CELLULOSE Matrers, A. C. 
Henderson.—(C. Stocker, France.) 

16,331. SHakING MecuantsM for THRASHING MACHINES, 
W. Hennecke, London. 

16,332. Locks, F. Spengler, Liverpool. 

16,333. MecuanicaL APPLIANCE for CLocks, &c., 
O'Connor and G. W. Butterfield, London. 

16,334. Bara and Fresno Brus, K. A. Lingner and 
G. W. Kraft, Berlin. 

16,335. CLeanrnc Meta.uic Bopies, J. W. Hughes and 
G. C. Fricker, London. 

16,336. SHEARING Woot or CLiprine Harr, V. Petherick, 
London. 

Preventine Waste in Uncorkinc Borrties, 
R. Cc. and W. H. Mann, London. 

16,338. CeLLULAR Botroms of Suirs, R. 8. White, 

on. 
16,339. Om Lamps, J. Smith, London. 
16,340. RoastTino Macuines, E. de Pass.--+(E. Lacroiz 
and D. P. F. Cardozo, France.) 
‘GAME CALLED Union Jack, 


A. B. 


16,341. R. Wakely, 
Lond 


on. 
16,342. Pronocrapuic Apparatus, G. L. Anders, 
Lond 


on. 
= Countine Apparatus, &c., H. A. A. Thorn, 
mn 


ion. 

16,344. Nose-sac J. B. Champion, London. 

Be Suvuttce Drivinc Mecaanism, J. B. Robertson, 
di 


ion. 

16,346. Tuy rm Bee for Furnaces, H. B. Scott and W. 
Gentiles, 

16,347. Senteus « of Correr, H. B. Scott and W. 
Gentiles, don 


| 16,348. CARRIAGE Wixpows, J. U. Burt, London. 


16,349. Mov.ptnes, A. Spiess, London. 
16,350. Seinninc and Dousiinc Macainery, W. Mair, 
G Ww. 


16,351. Evectrric Betts, A. Owen, London. 

16,352. Measurinc MuscuLarR EXERCISES, 
Haddan.—-(G@. Gaertner, Austria.) 

16,353. Diepinc Matcu Spiixts, H. C. Zappert, 
London. 

16, vet Fittisc Marcu Boxes, &., H. C. Zappert, 

ondon. 

16,355. Propucinc CLorsonnse Desions, J. Y. John- 
son.—{M. Avbriot, France.) 

—_ BREECH-LOADING SMALL-ARMS, T. H. Morten 
and E. Hughes, London. - 

Extinovisuer for Om Lamps, C. H. Fitz- 
maurice, on. 

—— Curr Hoxpers, C. E. Candee, London. 
6,359. Propucinc Drawiyes on Crna, E. M. 
go London. 


H. J. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


369,920. sone FOK THE PREPARATION OF Con- 
. Coignet, Paris, France.—Filed Decew/ny 


Cluim.—(1} The mode herein described of preparing 





concrete composition, said mode consisting in first 
mixing the materials in a dry condition, spreading the 
iwnixed material in thin layers and wetting the layers, 
and finally triturating or reducing the mixed and wet 
material, all substantially as set orth. (2) The mode 
herein described of preparing iti 


a 





d engine ¥ of single-acting cylin. 
a cushion chamber under one of its work- 
nber has a port opening to the 
and ¢ aty the said working piston, 
as set forth, (5) A com | engine 


A comp 
ders, having 
ing pinenn, which cham 





substantially 





said mode consisting in first mixing the materials in 
a dry condition, then wetting the materials and mix- 
ing chloride of calcium therewith, and reducing the 
mixture, substantially as specified. (3) The mode 
herein described of laying concrete, said mode consist- 
ing in forming in = upper surface of one layer taper- 
ing or wedge-shaped recesses facing in opposite direc- 
tions and ramming the fresh concrete into these 
recesses for the next layer, in order to interlock the 
layer, substantially as set forth, (4) The combination 








of the mixer with a hopper, shaking table, and reduc- 
ing mill, substantially as d New vm feor (5) The combi- 
nation of the mixer and shaking table below it with a 
reducing or triturating mill, into which the material 
from the table is fed, substantially as descri (6) 
The combination of the mixer and shaking table below 
it with a reducing or triturati mill and a tank to 
sprinkle liquid over the mixed materials, substanti- 
y as set forth. (7 ) The = pra described apparatus 
for preparing said of a 
mixer, hopper, and elevator ie wa with a shaking 
table below the mixer, a water sprinkler, and a tritu- 
rating or reducing mill, all substantially as set forth. 





369,922 Jacket ror Steam Cyuinpers, RK. Creusiaur, 
Brooklyn, N.Y.—Filed November 18th, 1886. 

A working cylinder of a steam engine provided 
with a jacket covering its exterior surface wholly or 
in part, and with heat pegs projecting from its exterior 
surface into the space in said jacket, with free passage 
for the heating medium around each of such pegs, as 
set forth. A steam-engine cylinder provided with a 
jacket formed by an outer metallic shell I, and havin; 
isolated heat pegs «, formed integrally with said shel 


(369,922) 





and said cy re and oxtenting across the space in 
said jacket. A steam engine cyli finder provided with a 
jacket formed by an outer metallic shell I, with ; non- 
conducting exterior covering X, “4 o prevent 1 radiation, 


single-acting cylinders, having connected 
steam jackets on said cy’ linders. forming a passage for 
steam to the ~~ pressure cylinder, having oppositely 
arranged inlets for the steam to said jacket, and having 
centrally arranged exhaust ‘es from one cylinder 
to the other, as set forth. (6) A compound engine 
composed of single- ae cylinders, having connected 
steam jackets on said “y inders, forming a passage for 
superheated steam to the high-pressure cylinder, and 
having oppositely arranged inlets for the steam to said 








: 
"G r 
le / r 4 
| 
: 
| \ 2 








jackets, whereby the expansion caused by the _ 
from said steam is approximately balanced. (7) A 

d engine « d of single-acting cylinders, 
having its low- -pressure cylinder closed at both ends 
and provided with exhaust ports in its walls, which 
form the only communication from said cylinder to 
the exterior exhaust channels of said cylinder, the 
low-pressure — controlling said exhaust ports, and 
said exhaust ports arranged at a point where they will 
be closed by the low-pressure piston before it reaches 
the end of its outstroke, whereby exhaust steam will 
be .eepen under said piston 5 cushioning, as set 
forth, 





369,937. Means ror ConTROLLING ELEVATOR VALVES, 
T. W. Heermans, Chicayo, I1ll.—Filed March Wth, 
1887. 

Claim. —(1)_ The combination of the sleeve E 
journalled in the bearing V, secured to the side of the 
car, carrying on its outer end the sheave J and on its 
inner end the disc F, and the shaft B, carrying on its 
outer end the sheave K and on its inner wna ¢ ne disc 
G, with the hand wheel A, carrying the coned rollers 
H H between the dises FG. (2) In an apparatus for 
controlling the vperation of elevators, the spindles 1 1, 
carrying coned rollers H H, interposed between the 
bevelled friction dises F G and rad ally adjustable, as 
and for the purpose specified, (3) The com tion of 














RS 
directions, each sheave connected to and driving one 
of two opposed bevelled friction discs, and coned 
rollers carried by a hand wheel between said discs 
said hand wheel vad d sa with flanges f /, 


the ro} ing over sheaves K J in contrary 


ext ig to meet sai 





and having isolated heat pegs ly 
with said shell and said cy’ hinder poll extending across 
the space in said jacket. The combination of a steam 
boiler, a superheater connected with said boiler by a 
steam pipe, and a steam engine cylinder provided 
with a jacket formed by an outer metallic shell pro- 
tec by a non-conducting covering, and ee 
isolated heat pegs extending sian _ space in sa 
jacket, said heat pegs being form y with 
said cylinder and on outer shell, mee a pet being 
connected by a steam pipe with said superheater, 
whereby a current of heated steam is made to pass 
through said jacket and around said isolated pegs. 


369,923. Comprounp Sincie-actinG Steam Ewnaine, 
R. Creuzbaur, Brooklyn, N.Y.—Filed November 18th, 


1886. 

Claim.—(1) A compound engine composed of single- 
acting cylinders arranged tandem, having the high- 
pressure piston connected on its non-working side 
with the working side of the intermediate piston by 
means of a pair of rods passing see the top of the 
intermediate cylinder, and havi: valve 
casing and valve arranged in in the 7 der axis between 
said rods. (2) A three 
single-acting cylinders arranged ‘endon, and with 
their common axes vertical, having its crank shaft 
above said cylinders, the low-pressure piston coupled 
to one set of crank pins, and the intermediate piston 
a led to another set of crank pins set at right les 

e ora aeree set, the — distribution valves 
the high-t punallcs dnaghed ok tb oes corned 

e pressure cylinder coupled on its non-wor'! 
side to the working side of the —, te piston by 
means of two rods which pass aati oan. 
intermediate cylinder. (8) A pocsnen oa engin 





e com- 
posed of single- ye cylinders, having a cushion 
chamber arrang' er one of its working pistons, 





in which a ‘constant cycle of p 

tai by aid rome het momentarily 
od end of “the upstroke with a body of an ‘clastic 
d having an approximately constant tension. (4) 








*s, as and for the purpose 
set forth. (4) In a control 


oe gm wo aid digs eng 
friction discs and istnpened cul rollers, said di ing 
mounted respectively upon a concentric shaft an 
sleeve, a thrust-collar es a ring N and rollers 
T T, interposed between the sheaves carried upon the 
opposite ends of the shaft and sleeve. 


370,017. Puttey, W. R. Johns, Rockford, Il.—Filed 
April 21st, 188 

Claim.—(1 The combination of a wheel, a thimble 
within the hub of the wheel, and a clutch collar tu 
connect the thimble with the wheel or disconnect it 
therefrom, substantially as and for the purpose set 
forth, (2) The combination of a wheel, a thimble 
within the hub of the wheel, a clutch collar on the 
thimble, and a feather connection of the clutch collar 


[370,017] 








with the thimble, said clutch collar capable of an axial 
sli movement in its feather connection with the 
thimble to t or t the wheel and 
thimble, substantially as and for thep' set forth. 
3) The combination of a wheel, a thimble within the 

ub of the wheel, a clutch collar on the thimble, ps 
a spri pring-actuated stud within the clutch collar t 
engage the oil hole in the thimble, substantially as 
and tur the purpose set furth, 




















Tec. 9, 1887. 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL. 

By GENERAL NICHOLAS KALAKOUTZKY, 
No, I, 


Determination of the influence of internal stresses on the 
strength of materials, — We call internal stresses those 
which exist within the mass of any hollow cylinder or 
other body, when it appears to be in a state of repose, or 
not under the influence of external forces. When pressure 
is applied to a hollow cylinder, either externally or inter- 
nally, the interior layers into which its walls may be con- 
ceived to be divided are subjected to a new series of 
stresses, the magnitude of which is independent of those 
already existing ; these additional stresses combine with 
the former in such a manner that at every point of the 
thickness of the cylinder they have common resultants 
acting in various directions. us, if we call ¢ the internal 
stress existing at a distance 7, from the axis of the 
cylinder, and in a direction tangential to its cross-section, 
and T the additional stress due to pressure inside the 
cylinder acting at the same point and in the same direction, 
ihe the newly developed stress will be ¢ + T. 

If R and r, be the external and internal radii of the 
cylinder, and if we suppose the external pressure xi/, then, 
if the pressure inside the bore be P,, the stress on the 
radius 7, is determined by the following expression 
deduced from the well-known fundamental formule of 
Lamé! :— 

r% R? + 1r,? 
R?-r,2 ° r, 2 

From which we see that Tis a maximum when 7, = 7, , “.¢., 
for the layer immediately next to the bore of the cylinder. 
Calling ¢, the internal stress in this layer, and T, the 


T=P, 


when it is formed of several layers forced on one upon 
another, with a definite amount of shrinkage, we call the 
stress of built-up cylinders, in order to distinguish them 
from natural stresses developed in homogeneous masses, 
and which vary in character according to the conditions of 
treatment which the metal has undergone. 


definite tension—in which case the inner layer would 
represent the bore of the gun, then the distribution of the 
internal stresses and their magnitude would bes nearly 
approach the ideally perfect useful stresses which should 
exist in a homogeneous cylinder; but in hollow cylinders 
built up of two, three, and four layers of great thickness, 
there would be a considerable deviation from the con- 
ditions which should be aimed at. 

The magnitude of the stresses in built-up cylinders is 
determined by calculation, on the presumption that initial 
stresses do not exist in the respective layers of the tube 
and of the hoops which make up the walls of the cylinder. 
Nevertheless Rodman, as early as the year 1857, first drew 
attention to the fact that when metal is cast and then 
cooled, under certain conditions, internal stresses are 
necessarily developed ; and these considerations led him, 
in the manufacture of cast iron guns, to cool the bore 
with water and to heat the outside of the moulds 
after casting. Although Rodman’s method was adopted 
everywhere, yet up to the present time no experi- 
ments of importance have been made with the view of 
investigating the internal stresses which he had drawn 
attention to, and in the transition from cast iron to steel 
guns the question has been persistently shelved, and has 
only very lately attracted serious attention. With the aid 
of the accepted theory relating to the internal stresses in 
the metal of hooped 





If we con- | 
ceive a hollow cylinder made up of a great number of | 
very thin layers—for instance, of wire wound on with a | 





guns, we can form a clear idea of | 
the most advantageous character for them to assume both | the barrel of a 6in. gun—153 mm. 


between the radii obtain, and on the assumption that the 
maximum pressure admissible in the bore does not exceed 
1°41 U. 

Equation (2) may be written thus— 


R tz —Rr 
4= ¥ en = en Gm 3 
‘ R+7 v,? (3) 
Substituting successively 7, =7, and 7, = R, we obtain 
expressions for the stresses on the external and internal 


radii— 
R-*+*, RR-*, . 

R+r, Tr R+1o 
Therefore, in a homogeneous hollow cylinder, in which 
the internal stresses are theoretically most advantageous, 
the layer situated next to the bore must be in a state of 
compression, and the amount of compression relative to 
the tension in the external layer is measured by the in- 
verse ratio of the radii of these layers. It is further evi- 
dent that the internal stresses will obey a definite, but 
very simple law, namely, there will be in the hollow 
cylinder a layer whose radius is ,/R7,, in which the 
stress is nil; from this layer the stresses increase towards 
the external and the internal radii of the cylinder, where 
they attain a maximum, being in compression in the in- 
ternal layers and in tension in the external ones. 

The internal pressures corresponding to these stresses 
may be found by means of very simple calculations. The 
expression for this purpose, reduced to its most conve- 


nient form, is as follows :— 
To 
55 )O-2) ) 


BR (R_ 

In order to represent more clearly the distribution of 
stresses and pressures in the metal of a homogeneous 
ideally perfect hollow cylinder, let us take, as an example, 
Let us suppose 





tp=T andt,, = —T 


pz=T 





stress resulting from the action inside the bore of the 
pressure P,, and allowing that the sum of both these 
quantities must not exceed the elastic limit U of the 
material, we have—T, = U -¢,. And for this value of 
T., the corresponding pressure inside the bore will be 


R? - 7, * 
P, =(U-t.) Ria? 

This pressure increases with the term (U — 4, ). 
t, positive, z.¢., when the internal stresses in the thickness 
of the hollow cylinder are such that the metal of the 
layers nearest to the bore is in a state of tension, and that 
of the outer Jayers in a state of compression, then the 
cylinder will have the least strength when ¢, has the 

eatest numerical value. Such stresses are termed 
injurious or detrimental stresses. With ¢, negative the 
strength of the cylinder increases with the numerical 
value of ¢,, and those stresses which cause compression in 
the layers nearest to the bore of the cylinder and tension 
in the outer layers are termed beneficial or useful 
stresses, 

For these reasons, and in order to increase the power of 
resistance of a cylinder, it is necessary to obtain on the 
inner layer a state of initial compression approaching as 
nearly as possible to the elastic limit of the metal. This 


—— is in reality no novelty, since it forms the | 


is of the theory of hoo guns by means of which 


the useful initial stresses which should be imparted to the | 


metal pom ag the gun can be calculated, and the 
extent to which the gun is thereby strengthened deter- 
mined, The stresses which arise in a hollow cylinder 





1 Lamé holds that in a h eg 
two ures, external and in 
and the compression developed at any point of the thickness of the tube 
is a constant quantity, and that the sum of these two stresses is inversely 
ge to the square of the radius of the layer under consideration. 

t vo , R, and rz be the respective radii, po , p!, and px the correspond- 
ding pressures, and To , T), and Tz the tensions, then we have :— 
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If the radii are known and rr and be given, then deducing from the 


posers ys br fi, and also the variable pressure pz, 


Te = Povo? (R2 + rz %) - pl R?2 (re? + 10 %) 
R? + ro 2) re? 


above equations the values To and 


( | 
This is the formula of Lamé, from which, making p! = 0, we obtain the 


expression in the text. 


With | 


tube subjected to the action of | 
ternal, the difference between the tension | 


in homogeneous and in built-up hollow cylinders. In | T = prone I therefore, under the most favour- 


ee of this, we can adduce the labours of Colonels Pash- 
| kévitch and Duchéne, the former of whom published an 
; account of his investigations in the Artdlery Journal 
| for 1884—St. Petersburg—and the latter in a work en- 
| titled “ Basis of the Theory of Hoo 
| we borrow some of the following information. 

The maximum resistance of a tube or hollow cylinder to 
external stresses will be attained when all the layers are 
expanded simultaneously to the elastic limitof the material 
‘employed. . In that case, observing the same notation as 

that already adopted, we ~ 

—- 1 


P, =T- (1) 


previous to the action of the pressure inside the bore, 
| should not exceed the elastic limit,? the value of R will 
—_ upon this condition. 
| Ina hollow cylinder which in a state of rest is free from 
| initial stresses, the fibre of which, under fire, will undergo 
| the maximum extension, will be that nearest to the 
internal surface, and the amount of extension of all the 


pew rangy poe will decrease with the increase of the 
| radius. This extension is thus represented— 

coy Se eee 

_ °R? — r, 2 2 


Therefore to obtain the maximum resistance in the 
| cylinder, the value ¢, of the initial stress will be deter- 
mined by the difference T — 7’, , and since P, is given by 
, Equation (1), then 
| "o ta? + =) 
- es 
R, + No Vx 3 ¢ ) 


te =T(1 - 
The greatest value ¢, = ¢, corresponds to the surface of 
_ the bore and must be ¢, = —T, therefore 
t * + R? 





=2 
| m(R+%) — 
whence P, = T./2 = 1°41 T. 

From the whole of the preceding, it follows that in a 
homogeneous cylinder aie fire we can only attain simul- 
taneous expansion of all the layers, when certain relations 

2 We must, however, remark that in a built-up hollow cylinder the 


compression of the metal at the surface of the bore may exceed the elastic 
limit ; this cannot occur in the case of natural stresses. 





ped Guns,” from which | 


Rt 
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| To | 
| But since the initial internal stresses before firing, that is | 


able conditions, P, = 1°41 T, or 4230 atmospheres. From 
Equation (1) we determine R = 184°36mm. With these 
data were calculated the internal stresses and the pres- 
sures from which the curve represented in Fig. 1 is con- 
structed. The stresses developed under fire with a pres- 
sure in the bore of 4230 atmospheres are represented by 
a line parallel to the axis of the abscissz, since their value 
is the same throughout all the layers of metal and equal 
to the elastic limit 3000 atmospheres. If, previous to 
firing, the metal of the tube were free from any internal 
stresses, then the resistance of the tube would be 
’'*, or 2115 atmospheres—that is, one- 
half that in the ideally perfect cylinder. From this we 
perceive the great advantage of developing useful initial 
stresses in the metal and of regulating the conditions of 
manufacture accordingly. Unless due attention be paid 
to such precautions, and injurious stresses be permitted 
to develope themselves in the metal, then the resistance 
of the cylinder will always be less than 2115 atmospheres; 
besides which, when the initial stresses exceed a certain 
intensity, the elastic limit will be exceeded, even without 
the action of external pressures, so that the bore of the 
gun will not be in a condition to withstand any pressure, 
because the tensile stress due to such pressure, and which 
acts tangentially to the circumference, will increase the 
stress, already excessive, in the layers of the cylinder; 
and this will occur, notwithstanding the circumstance 
that the metal, according to the indications of test pieces 
taken from the bore, possessed the high elastic limit of 
3000 atmospheres. 

In order to understand more thoroughly how the dif- 
ference of the law of distribution of useful internal 
stresses as applied to homogeneous or to built-up cylinders, 
let us imagine the latter having the external and internal 
radii of the same length as in the first case, but as being 
composed of two layers—that is to say, made up of a tube 
with one hoop shrunk on under the most favourable con- 
ditions—when the internal radius of the hoop = VR, or 
1187 mm., Fig. 2, has been traced, after calculating, by 
means of the usual well-known formule, the amount of 





pressure exerted by the hoop on the tube, as well as the 
stresses and pressures inside the tube and the hoop, before 
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and after firing. A comparison of these curves with those 
on Fig. 1 will show the difference between the internal 
stresses in a homogeneous and in a built-up cylinder. In 
the case of the hooped gun, the stresses in the layers before 
firing, both in the tube and in the hoop, diminish in inten- 
sity from the inside of the bore outwards; but this decrease 
is comparatively small. In the first place, the layer in 
which the stresses are = 0 when the gun is ina state 
of rest does not exist. Secondly, under the pressure pro- 
duced by the discharge, all the layers do not — 
simultaneously a strain equal to the elastic limit. Only 
two of them, situated on the internal radii of the tube 
and hoop, reach such a stress; whence it follows that a 
cylinder so constructed less resistance than one 
which is homogeneous and at the same time endowed with 
ideally perfect useful initial stresses. The work done by 
the forces acting on a homogeneous cylinder is represented 
by the area a b c d, and in a built-up cylinder by the two 
areas a’ b'c'd’ and a"b"e"d". Calculation shows also that the 
resistance of the built-up cylinder is only 3262 atmospheres, 
or 72 per cent. of the resistance of a homogeneous cylinder. 
By increasing the numberof layers or rows of hoops shrunk 
on, while the total thickness of metal and the calibre of 
the gun remains the same, we also increase the number 
of layers, participating equally in the total resistance to 
the pressure in the bore, and taking up strains which are 
not only equal throughout, but are also the greatest pos- 
sible. We see an endeavour to realise this idea in the 
systems advocated by Longridge, Schultz, and others, 
either by enveloping the inner tubes in numerous coils of 
wire, or, as in the later imitations of this system, by con- 
structing guns with a greater number of thin hoops 
shrunk on in the customary manner. But in wire guns, 
as well as in those with a large number of hoops—from 
four to six rows and more—the increase in strength 
anticipated is acknowledged to be obtained in spite of a 
departure from one of the fundamental principles of 
the theory of hooping, since in the majority of guns of 
this type the initial compression of the metal at the 
surface of the bare exceeds its elastic limit. We have 
these examples of departure from first principles, coupled 
with the assumption that initial stresses do not exist in 
any form in the metal of the inner tube previous to the 
hoops having been shrunk on; but if the tube happen to 
be under the influence of the most advantageous initial 
stresses, and we proceed either to hoop it or to envelope 
it with wire, according to the principles at present in 
vogue, then, without doubt, we shall injure the metal of 
the tube; its powers of resistance will be diminished 
instead of being increased, because the metal at the sur- 
face of the bore would be compressed to an amount exceed- 
ing twice its elastic limit. An example of injury inflicted 
in this way is to be found in the method adopted for 
hooping cast iron tubes cast by Rodman’s process. If we 
take into consideration the undoubted fact of the exist- 
ence to a considerable extent of useful initial stresses in 
these tubes, then the hoops should be put on them either 
with very little shrinkage or none at all, whereas ordnance 
authorities everywhere have applied to this case methods 
which are only correct for tubes which are free from initial 
stresses. 

During the process of hooping guns it is very impor- 
tant to know and to take into account the value and 
mode of distribution of the prejudicial stresses in the 
inner tube, should such exist. Knowing these stresses, 
it is possible, by regulating the tension of the hoops, to 
reduce the compression of the metal at the surface of the 
bore to the proper extent, thus doing away with the 
previously existing tension, and by that means removing a 
source of weakness in the tube. In precisely the same 
way in the shrinkage of gun hoops attention must be 
paid to the character and value of the stresses which 
arise in the course of their manufacture ; otherwise it will 
be impossible to hoop the barrel throughout in a proper 
manner. If prejudicial stresses exist in the metal of a hoop 
before it is put in its place, then, when the gun is fired, if 
it had been shrunk on with the degree of tension usually 
allowed the layer situated in the internal radius will be 
extended beyond admissible limits, thereby causing the 
resistance of the gun to be less than that ~ Bhs on 

It is evident, from what has been said, that in order to 
determine precisely the resistance of hollow cylinders to 
internal pressures, and to make the correct calculations 
for hooping tubes, it is absolutely necessary to know 
whether internal initial stresses exist in the tube and in 
the hoops, and to ascertain what their nature and intensity 
may be—that is to say, whether they are useful or detri- 
mental, yet it is incontestable that in the construction of 
modern ordnance no attention has been paid to the investi- 
gations indicated. If it be possible to ignore these con- 
siderations in the manufacture of guns of small calibre, 
and where the thickness of metal is not sufficiently great 
to admit of strongly developed internal stresses, such is 
by no means the case with the colossal and costly weapons 
of the present day. In these the thickness of metal in 
the tube and hoops is very great ; hence the extreme 
probability of very considerable internal stresses develop- 
ing themselves. That the strength of large guns is often 
far below that anticipated is demonstrated, year by year, 
by the repeated cases of failure. Consciousness as to the 
want of strength in such guns is made evident by the 
precautionary measuresas to theiruseevery where adopted. 

he heavy aztillery produced in the gun factories of 
Europe is constructed with all the skill, science, and 
experience which engineers and artillerists can command, 
and therefore it would seem that instances of defective 
strength should not arise. Such cases, however, do 
occur everywhere, and irresistibly give rise to the suspicion 





3 In certain cases this, of course, may be an advantage, as, for instance, 
when the inner tube is under injurious initial stresses; but then, in 
order to be able to apply the necessary shrin' , we must know the 
magnitude of these stresses. 

4 When the inncr tube is strengthened by means of wire, the initial 
or natural stresses in the latter may be neglected on account of its thin- 
ness, but when the thickness of the hoops is reduced, and the number of 
layers thereby increased, then the value of the initial stresses in these 
hoops is a very important factor with respect to the decrease or increase 
of the powers of resistance of the gun. 





that not only is the system of construction of guns of 
large calibre faulty, but also that the conditions of their 
manufacture must be considered as defective. Bearing in 
mind the enormous sums of money expended by every 
nation in order to secure an armament of completely 
trustworthy guns, thisquestion demands speedy and search- 
ing investigation. The first step in this direction is the 
study of the internal stresses inherent in the metal ; 
because, if such exist, and are capable of attaining, under 
certain conditions, considerable magnitudes, then it is 
absolutely necessary to take advantage of them in order 
to increase the resistance of the metal, instead of allowing 
them to act to its detriment. 

The study of natural internal stresses is of importance 
not only with reference to gun-making, but also in respect 
of other structures where great resistance is required. 
All have heard of the sudden failure of crank shafts and 
piston-rods, of the bursting of boiler shells and tubes, of 
the breaking of tires, &c. In the majority of cases the 
investigations into the causes of such sudden failures have 
not led to any definite results. It has usually been 
found that the metal possessed a satisfactory elastic 
resistance, and satisfied all the conditions set down in the 
in the specifications. Had attention been paid during 
these investigations to the state of the internal stresses in 
the metal, the cause of unlooked-for accidents might have 
been explained, and steps would consequently have been 
taken to avoid them in future. 

’ We are also familiar with the development of consider- 

able internal: stresses in various kinds of steel articles 
which are subjected to hardening and reco oman, B for 
—, as dies, tools of various description, sword blades, 
and thin plates rolled at a low temperature or subjected 
to cold hammering. In the foundry the appearance of 
internal stresses is of still more frequent occurrence. The 
neglect of certain practical rules in casting, and during the 
subsequent cooling, leads to the spontaneous breakage of 
castings after a few hours or days, although taken out of 
the sand apparently perfectly sound. Projectiles for 
penetrating armour-plate, and made of cast steel, as well 
as shells which have been forged and hardened, and in which 
the metal possessed an ultimate resistance of over twelve 
thousand (12,000) atmospheres, with an elastic limit of more 
than six or seven thousand atmospheres, will crack to a 
serious extent, and even break up in the lathe, while the 
recess for the copper ring is being turned out. In shell 
of this nature, as well as in chilled cast iron shell, the 
heads are apt to fly off spontaneously either whilst they 
are lying in store or during transport. Such phenomena, 
it seems to me, demonstrate the existence of internal 
stresses of considerable magnitude in the metal of the 
projectiles, and it is highly probable that the manufactured 
of many articles would have approached nearer to per- 
fection had more attention been careers upon the study 
of the internal stresses which they were liable to. 
Having thus explained the nature and importance of the 
subject, I will proceed to describe the experiments which 
I have made with a view to its illustration. 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Canada—Mining and shipbuilding in Windsor.—The United 
States Consul at Windsor, Nova Scotia, reports :-—A quantity of 
manganese ore considered to be superior to any in the United 
States is found in large quantities in the townships of Maitland 
and Walton in the eastern part of Hants County. The ship- 
ments of the ore have principally been from Walton. A com- 
pany has been formed to develope the manganese properties 
near Moose Brook, where there are known to be valuable 
deposits. The relative prices indicate the superior quality of 
the ore shipped from this country. In Pittsburg, Pa., 
the quotations range from £2 1s. 6d. to £3 2s. 3d. a ton. 
At Walton the average declared value of this ore exported to 
the United States exceeds £14 16s, 3d. a ton. The further 
development of these valuable mines will be observed with 
interest, and a special report made thereon. Considerable 
interest has been excited by the discovery of antimony in 
Rawdon, Hants County. There is an extensive coal formation 
in Cumberland County, which is said to contain some of the 
richest coal mines in the province. The Boston Coal Mining 
Company intends to open its mines at River Herbert, whence 
it can ship coal by vessels in summer, and at all times by the 
Joggins railway, which will give the towns along the inter- 
colonial a good supply. «The Joggins mines are not far from 
those at Spring Hill, but the shipping place is in another direc- 
tion, at Port Joggins, on Cumberland Basin. The Joggins Coal 
Mining Association has shipped during the fifteen years from 
1871 to 1885 inclusive, 234,558 tons of coal, or an average per 
year of 15,637 tons. The output of coal during 1886 has been 
a little larger than for some years, and it is expected that 
the sale of coal will be increased when the Joggins railway 
is completed to the intercolonial, which it is expected will be 
shortly. The mines at Spring Hill produce a soft coal, which 
the company claims to be the best soft coal in America, particu- 
larly for domestic and locomotive pu' , and is also suitable 
for making coal gas. It is brought by rail to Parrsborough, 
where vessels are loaded, and as the price at the place of ship- 
ment is only 4s, 2d. per ton, the wonder is that the demand is 
not greater. The output capacity of the mine is 2000 tons per 
day ; the capacity for shipping at the wharf at Parrsborough is 
about from 300 to 400 tons per day ; vessels drawing-from 16ft. 
to 18ft. of water can be loaded with dispatch. The shipments 
of coal by water from Parrsborough amounted to 40,508 tons 
against 26,205 tons in 1885, an increase of 50} per cent. Of 
this increased quantity 15,950 tons, valued at 4s. 2d. a ton, were 
exported to the United States, a considerable increase over 1885, 
which was only 2843 tons. The output at the Spring Hill 
mines was 468,000 tons, an increase of 118,000 tons, or 34 per 
cent. over 1885. The output in December, 1886, was 43,026%ons. 
The number of hands employed was over 1000, and preparations 
were making for an increase of business. Owing to the working of 
these minesagreatimpetus has been given to that part of Cumber- 
land County, the town of Spring Hill, has developed itself with 
surprising rapidity, and now eclipses in enterprise and popula- 
tion older towns. Coal miners at the Loggins mines are usually 
paid by the box or cube, and earn from 5s, 3d. to 8s. 4d. aday. At 
the Spring Hill mines, pitmen are paid 1s. 63d. per box, taking 
out from four to five boxesper day, and earning from 6s, 3d. to 7s. 
10d. per day ; surfacemen receive from 4s. 2d. to 5s. 3d. per day. 
Shipbuilding is an important and large industry in this district, 





and was begun about a century and a quarter ago, commencing 
with a little craft of 35 tons and advancing by intermediate 
stages to one of near 2600 tons, with all modern improvements 
and appliances, The cost of building wooden schooners, three- 
masted, of from 400 to 500 tons, copper fastened and completely 
fitted for sea, is about £8 4s, 6d. per ton. Square-rigged vessels 
of larger size can be built at a less cost per ton, viz., barques and 
ships of over 900 tons, copper fastened, with a full suit of, and 
some extra sails, having all the modern improvements in 
capstans, winches, windlasses, &c., to rate thirteen years at 
French Lloyds’, can be built here at from £7 to £7 12s. per 
ton, with 4s, 2d. per ton additional for metal sheathing. Sails 
cost considerably less here than in the United States, although 
the sailcloth is obtained therefrom and a net duty of 5 per cent. 
ad valovem paid, The reduction is in the cost of labour. The 
total cost of a suit of sails ready to hand does not exceed 1s, 4d, 
per yard, while in New York the cost is 1s. 8d. per yard. The 
average rates of wages paid per day in the eiaverse of Windsor 
and vicinity are—blacksmiths, 8s. 4d,; helpers, 5s. 3d. ; 
caulkers, 9s. 5d.; helpers, 5s. 3d. ; riggers, 9s, 3d. ; helpers, 
5s. 3d.; ship joiners, 7s. 4d. ; shipwrights, 6s, 3d. ; helpers 
4s, 2d.; unskilled labourers, 4s. 2d. 

Canada—Trade of London,—The U.S. commercial agent at 
London, Ontario, concludes an elaborate and exhaustive report 
on the trade of that district with :—“ My own conception of ny 
duties as Consul has led me to pay icular attention to the 
commercial interests and relations of the United States, and to 
find and keep open all existing trade, and wherever possible, to 
create new business and make room for more of our goods and 
productions. To this end, during the past year, I have written 
several hundred letters to inventors, manufacturers, merchants, 
and others, and in all cases have had pleasant acknowledgments 
and thanks, and generally they have acted upon my information, 
and have either sent agents over, or through me have opencd 
negotiations with the parties here. A firm of American water- 
works contractors are estimating on and tendering for £205,7€0 
of work, solely through my introduction and assistance, as it was 
a field they had never before been in and knew nothing of its 
opportunities, I have also introduced several American inven- 
tions and patents, which seem to take very well. It is my rule 
to keep always on file American produce market reports, and | 
find it greatly to the advautage of shippers, frequently resulting 
in consignments that otherwise would not have been made for 
lack, of knowledge of prices.” 

Forestry in Europe.—The United States Department of State 
being desirous of obtaining information on forest culture and 
preservation, together with an account of the legislation relating 
thereto, sent to its consular officers in Europe instructions to 
prepare and transmit reports thereon. Special attention was to 
be devoted to the practical phases of the question, so that the 
replies might form a basis for forestry legislation in the United 
States, where the subject is of great and increasing importance. 
Replies from Austria, Hungary, France and Algiers, Germany, 
Italy and Switzerland have been published, forming a volume of 
320 pages, and being an exhaustive treatise on all matters 
relating to forest culture, legislation, and preservation in the 
above countries. The principal subjects treated are:—Areas 
under forests, distinguishing between those private and those 
State-owned ; common forests and privileges of the population 
in them, and if pasture is permitted, the mode of protecting 
the trees; copies :nd translations of forest laws, general aid 
local, in the consular districts; destruction of forests, causes 
and results; forest culture and planting, bounties, methods, 
schools, their courses of study and organisation; names of 
reliable sellers of seeds and shoots in consular districts; organ:- 
sation and functions of Government forest bureaus; reclama- 
tion of sand dunes, or waste places by tree planting; revenucs 
from Governmen®, forests ; cost of maintenance or management ; 
profits of forest culture; sources of lumber supply; bounties 
on lumber importation; customs’ duties, trade in lumber. 
There are several illustrations, and a list of the principal works 
on forestry in each country. 

Russia—Metal tarif.—The United States minister at St. 
Petersburg, reporting upon the recent increase of customs’ 
duties, which are about to be again increased, observes :—The 
new Russian tariff on iron and steel and goods, into which these 
metals enter, has come into operation, and it is thought will 
considerably affect the foreign trade of the country. The 
object of the law is an increase of revenue, and to foster and 
protect the domestic industry of the Empire in all the products 
taxed. It is another step in the ruling that conceives that the 
Empire should supply all her wants within herself, As the 
trade of Russia with the United States has sunk almost to a 
minimum, it may have the result of discouraging hopes of any 
revival of that trade, but the effects may be very injurious to 
other countries. Germany has, hitherto, largely supplied the 
Russian market with manufactured ironware and tools, The 
Russians complain that these were largely of inferior material 
and workmanship, and that they were put on the market at 
such low prices that they drove out better wares to the great 
injury of the country. The peasants were not discriminating 
purchasers, and were likely to buy the cheapest goods, The 
new tariff is construed by the German press to have a special 
significance. The following, from an article in the Cologne 
Gazette, may be taken as a fair expression of German feeling and 
views :—‘‘ The new Russian customs’ measure is an event of very 
serious importance—a blow directed against German industry 
within our own Empire as well as in Russia, where it will 
almost have an annihilating effect. Brutal measures of finance, 
like those which have just been carried out by the finance 
minister of Russia, cannot but re-act on her political relations 
to the neighbouring State against whom they are directed, and 
perhaps it will not be wrong of us to assume that they were 
expressly devised for this purpose, At any rate, these Russian 
measures have immensely strengthened the movement on 
foot among us for doubling the duties on foreign grain.” 

Switzerland—Trade of Geneva in 1886.—The U.S. Consul 
reports :—In several important particulars the commerce of tlis 
district shows an improvement upon the year preceding, but as 
the prosperity of Switzerland depends to an unusual degree 
upon the foreign market, both for its sales and supplies ; and on 
the whole the situation is not very different from that of recent 
years. The most noticeable feature is the continuous decline in 
the prices of nearly all products, with the double result of an 
increase both in exports and imports. There is a remarkable 
increase in the importation of American products, among which 
are agricultural implements and tools of all sorts. Nearly all 
the hardware dealers make a speciality of American articles, and 
one establishment deals in nothing else. This decline in prices, 
if it makes the conditions of life easier for the consumer, is 
naturally disquieting to the producer, as it means a competition 
of very wide extent, which he finds harder every day to resist, 
and to which he sees no limits. It is to be said, to the credit 
of manufacturers here, that they are trying to meet the difficulty 
by improving the method, as well as by diminishing the cost of 
production. A more questionable experiment is the attempt to 
arrest the decline by agreements of the manufacturers to fix a 
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scale of minimum prices for the various grades of goods. 


At | Davey, Paxman, and Co., created a sensation at the Royal 


best this can only avert the effects of competition at home, a | Agricultural Society’s Show at Oxford by the extraordinary 
small matter, since there is no considerable home market, while | performances of a vertical boiler exhibited for the first time | 
it forbids the individual manufacturer from meeting effectively | there by them, little attention was given to its improvement, | 


competition abroad. 


The moment a minimum price is fixed | and it deserved and received little use. 


Up to that time only | 


here ou an article—say, for example, a particular variety of Swiss | one good vertical boiler, namely, the Field, was in the market. 
watch—the American or English maker, having his work cut out | Although a great many had been invented, none of them had 


for him, has only to put on the market a like article at a lower 
price. In addition to the growing burden of taxation in this 
canton, due to the extensive works of public utility now in con- 
struction, the Federal Government is growing more costly. The 
new Customs tariff covers every article of import, and although in 


| 


| 


| 
} 


many cases the rates are merely nominal, in others they are | 


high enough to have the effect of a protective duty. On the 


whole, the superiority of the Swiss to his over-burdened neigh- | 


bours is not what it was a few years ago.” 








PATENT LATHE FOR SURFACING, SCREW- 
CUTTING, AND TAPER-TURNING. 

Ovr illustration is taken from a photograph of a 40in. centre, 
patent duplex sliding, surfacing, screw-cutting, and taper-turn- 
ing lathe, made by Messrs. Hulse and Co., of Manchester. 
lathe has four cutting tools carried by two sliding carriages 
and duplex compound slide rests, and propelled by twin guide 
screws. One special feature is the massive and powerful 
character of the lathe, which may be gathered from the fact 
that it will operate objects 60ft. in length and 5ft. in diameter. 
The sliding carriages are propelled simultaneously at the oppo- 
site sides of the bed, by which arrangement any cross strain is 
reduced to the minimum, and great steadiness is imparted to 
the cutting operations. The guide screws for traversing the 
carriages do not rotate, but remain stationary, the nuts under 
the carriage being made to rotate instead. By this means the 
two sliding carriages, or in fact any number of carriages that 
may be placed on the bed of the lathe, can be made to traverse 
in either direction quite independently of each other, which is 
obviously a considerable advantage over the rotating screws in 
ordinary lathes, which only allow of the carriages being tra- 
versed in one direction, viz., either all towards the fast head- 
stock or away from it. Each of the four tools in ordinary work- 
ing takes a cut of 14in. deep and over }in. feed, which, at the 
ordinary cutting speed for steel, is equal to about 5ewt. of 
cuttings per hour, or ten tons for the four tools per day of ten 
hours. The vees of the slide rests at the back of the lathe are 
inverted in order to cope satisfactorily with the upward pressure 
of the cut. Each carriage is fitted with independent mechanism 
for taper turning, which, by an arrangement of worm wheels, 
gives any required taper from one in six to one in one hundred. 
The fast head-stock is very powerfully geared, and has twelve 
different changes of speed. The spindle is of crucible cast steel, 
and provided with multiple surfaces to take the end thrust. 
The face-plate is over 7ft. diameter, with internal and external 
gear at the back, and provided in front with four massive steel 
Jaws for gripping the work. The movable head-stock is also of 
great strength, and the spindle has a quick traverse by hand 
wheels, and a slow traverse by worm and wheel for forcing the 
centre into the work. Lathes of the above description have 
now, we believe, been applied to the leading works in Sheffield 
and the North, where massive steel ingots and gun and propeller 
shaft forgings have to be dealt with, and are working with very 
satisfactory results. 








THE ESSEX VERTICAL BOILER. 





ProBaBLy no type of steam generator is so susceptible of 
variety of design, or is at present to be found with such a 
diversity of internal arrangement, as is the vertical boiler. Nor 
is this to be wondered at. Easily moved about, occupying little 
Space, needing no brick setting, and if properly designed, capable 
of sustaining considerable pressures with safety, it is a most 
useful type, Until, however, the-year 1870, when Messrs, 


This | 





received much popular approval. The vertical boilers in regular | 
use either had only a few cross tubes put through the fire-box, 
or the fire-box was coupled to the smoke-box by a number of | 
vertical tubes. Messrs. Davey, Paxman, and Co. then demon- | 


| 
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THE ESSEX BOILER. 


strated to the engineering world that it was just as practicable 
to make a good vertical steam producing boiler as of any other 


type. 

The Oxford boiler was fitted with water tubes descending 
from the top of the fire-box, some distance towards the fire, and 
turning off to and secured in the sides of the box, and to pre- 
vent the upward rush of steam and water causing priming, they 
fitted the mouths of the tubes above with defectors. The 
earliest forms of the vertical boiler were really nothing more 
than a short Lancashire boiler set up on end, and the part of 
the internal flue above the fire contracted in diameter ; while 
succeeding designs did away with a single upcast flue, substi- 
tuting instead thereof a number of tubes. In either case but a 
very small portion of this heating surface being covered with | 





| these are matters quite as 


water, the remainder therefore was useless as a steam generator 
Time changes all things, and the vertical boiler of the present 
day may be found in many kinds of design. 

Many points have to be considered in designing a good 
vertical boiler, and here, as in sundry other engineering sub- 
jects, mere high theory travels not always with practical 
exigency; and in such case the former must of necessity give 
place to the latter. Thus, in theory the heated gases should 
impinge upon or travel over metallic surfaces till nearly all their 
contained heat shall have been absorbed by the water at the 
other side of the plate, only heat enough being left in the gases 
to maintain efficient draught in the uptake, and probably spiral 
tubes, or those bent and twisted in fantastical shapes, by inces- 
santly deflecting the hot gas currents, would be most efficient 


| for this; but practical considerations of keeping the tubes 


swept, easily removing defective or worn-out tubes, perfect 
accessibility to all parts, non-liability tu get out of repair, 
and power to effect repairs cheaply and rapidly. All 
important as great evapora- 


tive efficiency. The steam generator most useful is that 


| which, while giving a good evaporation, will work all the 


year round without needing especial care and highly-skilled 


| attendance, can be made and sold to steam users at a reasonable 


price, and whose maintenance cost shall be low. Messrs. Davey, 
Paxman, and Co.’s new Essex boiler, as here illustrated, may 
fairly claim to comply with the conditions above euumerated. 
It may be described as follows:—The products of cumbustion 
are conducted from the fire-box by a central flue bent at an 
angle and opening into a combustion chamber of a shape some- 
what resembling the letter V, the apex being rounded to a con- 
siderable radius. This is put horizontally into a suitable hole, 
made in one side of the boiler, and being flanged is rivetted 
securely to the boiler shell. This chamber is in fact a box, two 
of whose sides taper towards each other to the centre of the 
box, while the other two sides are parallel. When in position 
the tapering sides are radial from the centre to the shell of the 
boiler and vertical. Into each of the radial sides of this 
chamber a number of tubes are fixed, as in the tube plates of 
any type of multitubular boiler, and these tubes are curved 
round in segments of a circle whose radii are greater than the 
semi-diameter of the shell. A similar box is fixed in the boiler 
on the same level with but just opposite to the combustion 
chamber, and may be conveniently designated the smoke-box 
and the other ends of the tubes are set in its side plates in the 
same way. 

The combustion chamber is closed by a suitable door lined 
with fire lumps, which gives ready access to the tubes for sweep- 
ing. The smoke-box is closed by a cover, to which the uptake 
is secured. The combustion and smoke-box chambers are made 
of the very best mild steel, pressed out, including the flange, in 
one piece. This is one of the best pieces of stamping work we 
have ever seen. It has been so carefully and thoroughly worked 
out that no reduction of area takes place, and the plate is of 
uniform thickness throughout. 

The bending of the tubes to a larger curve than that of the 
boiler shell enables them to be put in or withdrawn individu- 
ally, without disturbing any other part. A little consideration 
will show that Messrs. Davey, Paxman, and Co., have ingeniously 
contrived to attain, in a great measure, that breaking up and 
“eddying” of the heated currents causing them to impinge 
more directly upon the heating surface parts, which is necessary 
to secure the largest possible portion of the heat for the genera- 
tion of steam. The natural tendency of currents is to move in 
straight lines. To get considerable power out of a relatively 
small boiler, fuel combustion must be rapid ; and this entails 
the evil of a speed so great for the heat currents, that when 
passing through straight tubes, sufficient time is not allowed 
them to give up their heat for steam generation. Where bent 
tubes are used, as in the boiler under notice, the high speed of 
the heat currents becomes an advantage ; because, from their 
tendency to move in straight lines, the resulting centrifugal 
action impels them against the outer and larger sides of the 
tubes with something like a blow-pipe action. 

In the case, too, of heated gases passing along a straight tube 
the central and lower part of the contained gases in some cases 








470 


THE ENGINEER 





Dec. 9, 1887. 








will hardly reach the metal at all, and simply pass to the uptake 
with nearly all their heat retained. This cannot exist in such 
curved tubes as those under notice, where a constant impinging 
and recoiling action is going on, breaking up and mixing the 
heat currents, and bringing every portion of them in close con- 
tact with the tube metal. Another advantage attends the use 
of curved as compared with straight tubes, which is that they 
have ample facilities for expansion and contraction which the 
straight tube does not possess; the latter having to depend 
altogether upon the chance of its changes of length correspond- 
ing exactly in time and extent with those of the boiler barrel, a 
thing seldom occurring in practice, and hence the tubes after a 
time become loose and leaky in one or other of the tube plates. 
This cannot for obvious reasons take place in curved tubes, con- 
sequently there is no racking of tube plates and splitting of 
tubes caused by ever-recurring need for tightening up. As will 
be seen, there is no part of this arrangement difficult of access, 
expensive to make, or liable to get out of repair. A modified 
form of the boiler under notice consists in the use of a second 
bent flue exactly similar to that conveying the products of com- 
bustion from the fire-box to the combustion chamber, but turned 
upside down, and conveying them from the smoke-box to the 
uptake through the centre of the top of the boiler, instead of 
having it at the side as in the other form. This conveyance of 
the heated gases through the steam space helps also to dry and 
superheat the steam, which is a conspicuous advan The 
boiler in question appears to contain all the elements of success. 
It can be provided with large heating surface; which is 
necessary if the heat of the fuel is to be taken up. As 
before stated, every part of the boiler is easily got at—even the 
fire-box to its very bottom. The tubes can be taken out with 
great faciliily and replaced without trouble; they do not 
leak either from expansion or contraction. The boiler under 
notice is not only a good steam generator, in which a large 
amount of efficient heating-surface can be got into a little room, 
but it is essentially a strong, well designed, well made, and 
serviceable bviler. 








LEGAL INTELLIGENCE. 
HIGH COURT OF JUSTICE.—-QUEEN’S BENCH DIVISION. 
Before Mr. JusTICE STEPHEN. 
HASLAM v, HALL. 

Tuis action reached its last stage in this division of the Court on 
the 3rd inst., when his Lordship gave judgment on the important 
question of costs, which was argued before him at the beginning of 
the week. The action, as already reported, was for infringement 
of the patent for the Bell-Coleman refrigerating process, and his 
Lordship’s judgment was for the defendants, on the ground that 
the patent was bad for want of novelty in the engine by which the 
air employed for the refrigerating process was compressed, this 
engine being the subject of a distinct claim in the specification. 

Mr. JUSTICE STEPHEN now said that he had considered the 
question of costs attentively, and it appeared to him that the only 
guides he had were the Act of 1883 alte cases which had been 
called the Badische case (29, Ch. Div., 366) and the Germ Milli 
case. After noticing the nature of these two cases, his Lordshi 
went on to say that in the present case it was admitted by bot 

rties that the defendants must get the general costs in the cause. 
Next, it was clear, on the authorities, that the plaintiffs must have 
the costs on the issue of infringement. Then came the difficult 
question of the costs on the issue of novelty. There were two 
entirely different parts of this machine—({1) the motive part of the 
machine by which the compressing pistons were worked ; and (2) 
the parts by which the compressed air was used in the refrigerating 
process. The two were as far apart as two things could be. On 
the first, his Lordship had found that the patent was bad, and that 
ended the matter. On the second, the defendants had set up 
anticipation by other patents. On that it appeared to his Lordshi 
that the plaintiffs entirely won and the defendants entirely failed. 
Mr. Moulton now asked that the defendants should have the entire 
costs of the issue, on the ground that the issue of novelty was one 
and indivisible, and that the defendants had succeeded on that 
issue. The Act said that ‘‘on taxation of costs regard shall be had 
to the particulars delivered by the plaintiff and by the defendant ; 
and they respectively shall not be allowed any costs in respect of 
any particular delivered by them unless the same is certified by the 
Court or a Judge to have been proven or to have been reasonable 
and proper, without regard to the general costs of the case” (Patents, 

igns, &c., Act, 1883, sec. 29, 6). Now, all the particulars 
delivered by the defendants, with one exception, had been 4yoT 
As regards the one which was proved (numbered ‘‘T. T,”) his 
Lordship would certainly certify. As to the others, Mr. Moulton 
had not satisfied him that the issue was one and indivisible. He 
thought the Act intended that the successful party should not 
have costs beyond what the Judge thought reasonable and proper 
in the case. It might have seemed reasonable from the defendants’ 
point of view that they should set up these objections, but it 
certainly was not reasonable from the plaintiffs’ point of view that 
they should have to pay for them when the defendants failed to 
rove them. Neither did his Lordship think they were proper, 
Seoass it was not proper to a things on the record which you 
did not attempt to prove. any of these objections were not 
mentioned at all during the trial, and others only had a remote 
bearing on the case. The result was that his Lordship certified 
that the defendants’ particulars numbered ‘‘T.T.” were reasonable 
and Proper, but gave no certificate as to the others. 

Mr. CARPMAEL, who was with the Attorney-General and Mr. 
Aston, Q.C., for the plaintiffs, asked his Lordship to certify under 
sec. 31 of the Act of 1883 that the validity of the patent came in 
question in the action. 

Mr. Mouton, Q.C. (with him Mr. Bousfield), for the defendants, 
objected, but after a short discussion, 

His LorDsulP certified as requested. 








JUNIOR ENGINEERING SocreTy.—A paper was read before this 
Society on ‘The Illumination of Lighthouses,” by Mr. F. R. Tay- 
lor, who, in introducing the subject, briefly traced the development 
of the maritime signal from the primitive beacon to the elaborate 
lighthouses of the present time, and stated how great was the 
importance of efficient coast and other lights. The concentration 
of fight 4! the catoptric and dioptric systems was considered and 
Fresnel’s lenses described. Reference was also made to the cata- 
dioptric system, and Stevenson’s prism reflectors were explained. 
An extended allusion to revolving and fixed lights, condensing and 
dipping apparatus, and apparent lights was made; and the relative 
efficiencies of oil, gas, and electricity as illuminants were discussed, 
their respective advantages under various circumstances being 
indicated. The paper was illustrated by aid of the Sciopticon. 
On the 2nd inst. a paper on “The rimental Testing of 
Materials ” was read by Mr. P. Marshall. e value of systematic 
testing was first mentioned, and the objects the experimenter had 
in view were cited. A description of the Werder and Wicksteed 
machines, and of speci and i holders, including those 
of Professor Kennedy and Mr. Martens, was given. The author 
referred to the measurement of elastic strains and to automatic 
diagram recording apparatus. Bailey’s wire tester was described, 
and the method of experimenting with it explained, as was also 
Thurston’s oil tester, and an apparatus for ascertaining the flashing 
point of oils. The testing of coals by an appliance for finding their 
evaporative power was alluded to, and cement testing was also con- 
sidered. Specimens of some of the materials tested were exhibited 
at the meeting, and the paper was well illustrated by diagrams, 














LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





HIGH AND LOW LOCOMOTIVES, 
Str,—The clever article on this subject by Professor Greenhill, 





which — {mae in your issue for mber 2nd, will be read with 
pleasure by all those devoted to the sci of | tive construc- 
tion. 


It is without doubt a fact that, during the past few years, engines 
have grown to proportions—and that on the narrow a 
would have been deemed almost impossible by the fathers of 
railway enterprise. But the main feature in the increase of dimen- 
sions has been, and is, a noticeable inclination of engineers towards 
the once much reviled high boiler. Professor Greenhill shows a 
contrast of two engines exhibited in 1862, on which to deduce 
certain theories, but given a lapse of the last thirty-five years, and 
the accompanying sketch portrays an even greater difference. The 
smaller of these two locomotives is of the “ Snake” c running 
— London and South-Western ~—"s F ape bee the = 

an express passenger engine for t ennsylvania an 
Reading Railway, built 1885. Who shall say which of these two is 
the safest to run and the steadiest to It is remarkable, 
however, that, although the American railways are of inferior 
laying, and abound in sharp curves, necessitating great super- 
elevation, yet, on the whole, during the it twenty years, the 
boilers of their engines have higher than those in this 
country. The American engine here re nted is pitched as high 
as 8ft. 2in. from boiler centre to rail level, and one would think 
that in this case the maximum height is reached. The tallest 
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engine in England is Mr. Worsdell’s new compound at the 
Newcastle Exhibition, with a centre 7ft. 8in. above the rails, and 
yet we hear of no evil effect therefrom. On the contrary, the 
most casual observers cannot fail to notice the difference of running 
between a high and low boiler locomotive at any station on the 
London and South-Western Railway. The old engines, of the late 
Mr. Beattie’s, shake from side to side and appear generally agitated 
whilst running, while those of Mr. Adams’ immense types glide 
along as smoothly as can be desired. In both of these cases the 
conditions are much similar, i.¢., the wheels of same diameters and 
the cylinders outside, the new engines having the advantage under 
discussion of higher boilers and increased weight. 

Thus Professor Greenhill ves what most modern engineers 
will endorse, that a high boiler locomotive will run more steadily 
and more economically, as regards wear and tear, both of itself and 
the permanent way, than a low boiler one ; and I have shown 
what height the boiler has been already pitched with lut 


of which particulars are given are selected runs taken out of several. 
Tam led to this conclusion because as I have said, first, it is extremely 
ere that so much money would be spent for the purpose of 
making two runs only; and, secondly, by the circumstance that 
alterations were made in the engine a to the first run. 
The first run took place on September 13th; the second on 
September l4th. Now during the first run the engine worked with 
a grate area of 2 square feet, but during the second run it had a 
grate area one-fourth larger, or 2°5 square feet. The average pres- 
sure during the first run in the high-pressure cylinder was 
44 + 41°3 _ 49-65 1b, During the second run it was G+ ss 


= 407lb. In the low-pressure cylinder during the first 
run it was 164 + 174 _ 1691p, and during the second it was 
15 +15 _ a5 1p, 


2 

This result could only have been brought about by an alteration 
of some kind in the valve gear. The engine worked altogether at 
a lower pressure. The revolutions during the first run averaged 
145-7 per minute, and during the second 148°5. In one word, the 
two runs were not made as nearly as possible under the same con- 
ditions. Asa further proof of an alteration in the valve gear, I 
see that in the second trial the boiler pressure was 142 1b,, and in 
the first 1401b., the highest boiler pressure giving the lowest total 
average cylinder ure. Now why was this! Why were not 
the two trials made on the same basis! Will Messrs. McLaren say 
(1) whether there were or were not other runs made! (2) If there 
were, what were the results obtained? (3) Why was the grate 

area not kept the same in the two given! 
ing from Messrs. McLaren's letter to Mr. Halpin’s second, or 
supplementary, report, 1 find matter for reflection. Mr. Halpin 
has found a mare's nest of unusual pro ns, and I am very 
anxious to know how he found it. essor Barr seems to 
have kept pretty carefully away from it, and I fancy the whole 
eredit of the discovery is due to Mr. Halpin. This gentleman has 
found that the compensating levers put a load on the engine. The 


whole engi — world has been using brakes of the approved 
type for about half-a-century, and it turns out that the engineering 
world has been all ; me go into this matter a little : A, 


Fig. 1, is a wheel of any circumference—say 33ft.—caused to revolve 





FIG.2 





As it revolves it 
If B weighs 


ine. 


in the direction of the arrow by an e 
winds up the rope, and so lifts the weight B. 
10001b., and A makes one revolution per minute, we have 1-horse 
power, and for ten revolutions per minute 10-horse power, and so 
on; but it is clear that this would be an extremely inconvenient 


way to measure power. If, however, we could so arrange matters 
that the rope would not be actually wound up though the weight was 





safety. question, therefore, now is what is the maximum 
height to which the boiler may be set, under the present conditions 
affecting locomotive construction, so as to keep the engine a 
perfectly safe vehicle? Obviously, this dimension will be modified 
in a great measure by the proportions of the various parts of the 
engine. For instance, a goods locomotive with a very high boiler, 
having the machinery kept low on account of the wheels being 
small, would prove a steadier engine than one of the same altitude 
whose cylinders were positioned for driving 7ft. or 8ft. wheels ; but 
it will be interesting to watch the steps taken by our locomotive 
engineers in this direction, and, meanwhile, to foresee, as far as 
practicable, the ultimate capacity for the same on the 4ft. 8hin. 


gauge. K. A, FIELD, 
Lambeth, S.E., December 6th. 





THE R.A.S.E. ENGINE TRIALS. 


Smr,—You have given so much space to Messrs. J. and H. 
McLaren, who impeach the accuracy—or rather the trustworthi- 
ness—of the Newcastle engine trials, that I am encouraged to h 
that you will spare me a little to criticise what they and Mr. 
Halpin have said. I know nothing whatever about the facts save 
what appears in THE ENGINEER of the 2nd inst., but the informa- 
tion supplied is copious to those who can read between the lines. 

Messrs. McLaren sent a very excellent a engine for trial to 
Newcastle, and with it they attained a pitch of economy which has 
seldom been equalled, not to say excelled. They did not take a prize. 
They were convinced that their engine, being turned out of their 
works in a great burry, it was capable of much better things, and 
taking it home to Leeds, they began, very rly, to experiment 
with it. They held that the R.A.S.E. brake was not an accurate 
testing machine. They called in Professcr Barr and Mr. Halpin to 
design a better brake for them, and to make the comparison com- 
plete they fitted up a second brake, as like that of the R.A.S.E. as 
they could. All this is not only quite fair and legitimate, but 
highly commendable. The experiment carried out at considerable 
expense cannot but be regarded as very useful and interesting. 

eir letter begins with a long indictment of the R.A.S.E. brake, 
and I was certain that the figures given in the report of Mr. Halpin 
and Professor Barr would show a disparity, not only between the 
results obtained by what for want of a better word I shall call the 
Halpin brake, and that copied by Messrs McLaren from the 
R.A.S.E. brake, but between both these last and the showyard 
brake. Well, what do I find? Why this, that Messrs. McLaren failed 
to get in their own yard on the Halpin brake as high a result as 
they got in Newcastle. They also failed to get as high a result on 
their own brake. Here are the figures :— 


Coal per brake H.P. per hour. 
Higigie twaltD. > ce 00 +. 00 ce 0s 00 ce EE 
McLaren brake .. .. .. oc «+ « 2°14 Ib. 
R.A.S.E. brake .. .. oe 2°08 Ib. 


It seems to me that they would certainly have gained nothing at 
Newcastle had Mr. Halpin’s brake been substituted for that actually 
used 


Furthermore, I find that the result obtained with the pre- 
sumably perfect Halpin brake differs from that obtained with the 
presumably imperfect McLaren brake amounts by ‘03 of a pound of 
coal per brake horse-power per hour. In other w the 
denounced brake is bad for the engine to this extent, that if ina 
certain time the engine develo a certain power burned 
211lb. with one brake, it would doing the same work in the 
same time burn 214 Ib. with the other brake. Surely this is great 
cry and little wool. But let us a little further. So far every- 
ony Bes straightforward and above board. Professor Barr and 
Mr. Halpin have told the truth, but not the whole truth. Are we 
to believe that after a considerable sum had been spent on brakes, 
&c., only two trials took place? I think not. If we examine the 
figures we shall find excellent reasons to corftclude that the two runs 

° 





kept suspended from the rim of the wheel, we should then have a 
convenient dynamometer. This can be done in two ways. If, for 
example, we wind the rope once round the wheel and make the 
end fast to a spring, as shown at C, we can easily so adjust matters 
that the weight will be kept just floating, so to speak, as long as 
the engine is running, and the work of the engine, instead of being 
done against gravity, will be expended in friction and heat between 
the rope and the wheel rim. is is, it will be seen, virtually Mr. 
Halpin's brake. 

But we can attain the same end in another way. The tail end of 
the rope in Fig. 1 must be a tight in order to set up friction 
enough between the cord and the weight ; we may get this friction 
by the aid of ascrew instead. Fig. 2 shows this. Here a hoop sur- 
rounds the wheel, and can be tightened by the hand-screw F. The 
weight H is hung from a hook on E at G. 

ow, what I want to direct particular attention tc is that there 
is a tension in the hoop due to the action of F, which has nothing 
at all to do with H, and is in no sense or way a load on the 
engine. Fig. 2 shows the R.A.S.E. brake without an addition, to 
which I shall refer ina moment. The tension in the hoop de- 
nds on the load H, and the coefficient of friction between the 
oop and the wheel. In the R.A.S.E. trials it may amount to 
a ton or more. 

Now, what Mr. Halpin has done is to confound this hoop tension 
with the load against the engine. 

I must ask your readers to admit that no force can re-act 
against an engine through a brake which would not also tend to 
cause the rotation of the brake wheel. Thus, for instance, if 
steam were shut off when an engine is running on the brake, the 
brake load would at once fall, pulling the ‘e wheel, and, of 
course, the crank shaft round with it. I do not think that the 
truth of this statement requires any demonstration. But, it is 
quite clear that no matter how great the tension of the brake 
strap may be, that tension cannot tend in any way to cause the 
rotation of the brake wheel, and consequently it is not a resistance. 

Here it may be superficially urged that the end of a plank forced 
against a fly-wheel would act as a brake, and yet could not cause 
the rotation of the wheel. This is quite true, but what I say 
applies to Appold brakes with cupended resistance only. 

ow let us see where Mr. Halpin’s mare’s nest comes in. If the 
brake were made as in Fig. 2, it would be impossible to work it in 
practice, because, as the equilibrium of the weight depends on the 
constancy of the co-efficient of friction, and as the co-efficient is 
variable, we should run the risk of having the weight pulled over 
the braxe or dropped to the ground at any moment. Two ways 
out of the difficulty may be got. In onea spring is substituted for 
the weight, as in the Froude dynamometer, the Prony brake, and Mr. 


Halpin’s brake—Fig. 1. The other depends on the use of “5, 
ig. 
FIC.3, 


— levers, as shown in 
3. ere I is the brake-wheel, 
J the hand-screw, P suspension- 
hook, O the weight, K is one of 
two suspension-rods—one at 
each side of the wheel. These 
slide, and move loose in 
holes in brackets atL; one end 
of the hoop is secured at M, the 
otherat N. It will be seen now 
that if the friction augments, 
and P tends to be carried up, 
as soon as it rises a little the 
hoop will be slackened, and its 
friction on the wheel reduced ; 
and in the same way, if it tends 
to fall, the strap will be tight- 
ened. There is, by tighten- 
ing the strap, a stress put on L in the direction of the arrow. 
But this is due not to the motion of the wheel, but to the stress 
in the strap, and in no way affects the work done by the engine. 























Dec. 9, 1887. 





THE ENGINEER. 


471 








Mr. Halpin fails to see this, and fancies that it does affect the engine. 
He prc the circumstance that the stress is static not dynamic; 
and that it is measured not by anything the brake wheel does, but 
by the tension of the strap, and it will vary continuously just as 
the strap tension varies, as the weight rises or falls. The levers K 
are intended to vary the tension in the strap. Mr, Halpin’s mis- 
take is due to the circumstance that it is quite possible to intro- 
duce a third element, which, however, is not introduced in prac- 
tice, although he put it into the McLaren brake. I have put in a 
dotted line Q in Fig. 3. If a horizontal pull in the direction of the 
arrow R were put on L, it would tend, of course, to rotate L and the 
whole hoop round the brake wheel, and so help the engine ; and this 
Mr. Halpin does by putting on springs. But in the R.A.S.E. brake 
there is, of course, nothing of this kind. The point L rests against 
a support; it is not pulled round. It is easy to reduce Mr, Hal- 
pin’s proposition to an absurdity. In the first place, if the point L 
coincided with the centre of I, as there would be no radius, there 
would be no tendency to cause the rotation of the brake wheel, 
no matter how great the pull. But, furthermore, if the mere rest- 
ing of the point L against a fixed stop, as it did at Newcastle, could 
cause the brake wheel to rotate, we should have perpetual motion 
at once, a static force producing a dynamic result. 

If Mr. Halpin had a smaller reputation than he possesses, it 
would be unnecessary to take up so much space in refuting so 
obvious a blunder. 

Turning again to his report, I find that by putting springs on to 
pull at L, he opposes his brake load to such an extent that, on his 
own showing, he has to augment it by over 100]b, in order to get 
sufficient resistance. This is a very funny thi The R.A.S.E, 
brake gives the proper resistance without any addition to the load; 
but it ought to be quite incapable of doing this, if Mr. Halpin is 
right. He actually has failed to see that he has behaved precisely 
as though, when a man weighed a ton of coals, he put in one scale 
the ton of coals and a cwt. weight, and in the other 21 cwt. 

I have taken up a great deal of space, I fear, and much yet 
remains to be said, which J] may, with your leave, say at another 








time. A. 8. 
Westminster, D ber 5th, 
Sir,—I have read Messrs. McLaren’s useful letter with much 
interest. Long as it is, it is so far incomplete that I am unable to 


understand it, and I venture to ask for further imformation through 
your pages, 

In the repert of the engineers contained in the last volume of 
the Society's “‘ Journal,” [ find that during the trials at Newcastle 
the load on the brake was 265°75 lb., the revolutions per minute 
149, and the circumference of the brake load circle 17 31ft. 

During the trials carried out by Professor Barr and Mr. Halpin, 
I see that the circumference of the imitated R.A.8.E. brake was 
17 5ft., or very nearly the same as the Newcastle brake; also the 
revolutions were nearly the same, the brake surface speed, indeed, 
being practically identical in both cases. 1 find, too, that the 
horse-power at Newcastle was 20°7 and at Leeds 19°1—not a great 
difference so far as I understand the results. What puzzles me is 
that the brake load at Leeds was 381 1b., or 116 lb. more than at 
Newcastle. Is there not a mistake here? If not, how does it 
happen that different loads gave the same results? Will your 
correspondents kindly enlighten me ? L, St. LAWRENCE. 

Finsbury, December 7th, 


Sir,—I am glad to see Messrs, M ‘Laren raising the whole ques- 
tion of the truth of the story told by brakes. 

Some years ago Mr. Porter, who introduced the Allen engine 
into this country in 1862, carried out a series of experiments with 
brakes, and got some remarkable results, which were made public 
at the time, and which went to support Messrs. M‘Laren’s conten- 
tion. Ido not, I am sorry to say, remember where they were 
printed, but I rather think Mr. Wilson Hartnell, of Leeds, could 
throw some light on the matter. Possibly some of your readers 
can do the same. J. 

Bolton, December 6th. 


WREE TRADE AND NO TRADE, 

Srr,—I must apologise for again trespassing on your space to 
answer some of the remarks on 7 eee letters, as I should be 
very sorry to leave them unanswered. 

I said in my first letter that Mr. Giffen had made the discover 
that our people are being freed from other industries as the result 


of our Free e policy. I did not say that he had pointed out 
these industries, but in due time ms will without doubt be revealed. 
Pending this revelation, it seems likely that the industrial boom of 


the immediate future will be in relief works, The people so 
employed can be fed on cheap loaves until some other industry 
shall arise, 

I am asked if I believe that the agricultural labourer is thankful 
for the cheap loaf. I say most emphatically, yes. He has the 
franchise, and could soon alter our fiscal system if he wished. But 
he is too intelligent, and so well grounded in the principles of 
— economy, that notwithstanding some of our political 
eaders have lately been asking him which way they shall lead, 
they can get no strong indication of any departure from those 
principles. 

I am told that the cheap loaf takes away employment from the 
agricultural labourer, and asked what they are to do. Now to 
return to Free de axioms, it is well understood that for all im- 
ports there must be exports, and vice versé. Our imports seem at 
present to be increasing in undue ratio to exports. If we are 
unable to export other manufactures owing to hostile tariffs, we 
must export the agricultural labourer, who is the product of cheap 
impo food. is will be in consonance with our system of im- 

rting the raw material and exporting the manufactured article. 

e inust be exported at the expense of the country, but as no one 
here will benefit appreciably by it, this can hardly be confounded 
with the bounty system which gives us such cheap sugar for 
making jam. 

‘* Trader” writes a great deal about those who live on the pro- 
ceeds of foreign securities, and the benefit they get from our 
system. But is not the benefit of the consumer the end and aim 
of Free Trade, and who has so clearly a right to the title as these ; 
to hear some men talk, one would think they consider the producer 
deserving of the greater consideration. 

“Trader” asks why it is right and proper to tax tea—a poor 
man’s necessary—while it is wrong to tax silk, a rich man’s luxury. 
This is really elementary ; to tax silk would be possibly to restore 
one of our industries and reduce imports, and, therefore, altogether 
against Free Trade principles; but the revenue must be obtained, 
and we only tax those who get from foreign countries that which 
they are unable to obtain from their fellow countrymen. 

It is asked if the Americans believe in our system. Certainly 
not, and a very lucky thing for os Doe if ie | adopted Free Trade 

e. Fore 


our commercial supremacy would very export there 
must be an import of co i 
America would be able, if she ado} 

is without 


amount, and therefore 
Free Trade, to flood the 
world with her good: anything herself; and as 
imports are income and exports expenditure, she would thus 
increase her expenditure te an unlimited extent without increasing 
her income. 
If this does not make everything clear to ‘‘Trader,” I am afraid 
I must give him up. I have not thought it all out myself, but have 
taken the opinions of the test experts, and shall be happy to 
give “Trader” chapter and verse if he is willing to take the free 
trade creed by authority. If not, I shall despair of his ever 
beco an intelligent free trader. JOHN BRETT. 
Park Lodge, Heath-road, Hounslow, December 7th. 





THE DRAUGHTSMEN’S PROVIDENT SOCIETY. 


Sim,—I am desired by the committee which has been appointed 
to draw up the rules for the establishment of the above society, to 


. 








ad ag ap to state in your columns that these are now nearly 
y, the only thing required being the sanction of the Registrar 
of Friendly Societies. As they have been drafted upon the same 
lines as those of a society which is already registered, it is contem- 
plated that there will little delay, and it is hoped that the 
society may start upon a career of usefulness by the beginning of 
next year. Gentlemen who intend to join would much oblige by 
communicating with me at once, and I will send them a copy of 
the rules, together with the necessary forms of application as 
members. The first hundred members will be admitted without 
the — of any entrance fee, but after that an entrance fee of 
5s. will be charged to each. The tables upon which sickness allow- 
ance and life assurance will be granted have been decided upon as 
low a scale as is consistent with successful working. To secure an 
allowance of one guinea per week for the first thirteen weeks 
during illness, and of half this sum for a further period of thirteen 
weeks, a man aged twenty last birthday will have to pay 7s. 8d. a 
quarter ; to insure £25 to his successors at death, he will have to 
pay 2s, 5d. a quarter until he reaches the age of sixty-five. Larger 
sums can be assured at sickness, and smaller at death, at similar 
rates. It is also in contemplation to form a loan fund, but the 
details of this have not yet been worked out. The committee are 
empowered under the rules to use 10 per cent. only of the premium 
receipts towards the expenses of management. This may not 
suffice during the few months, and therefore I should be glad to 
receive special subscriptions to meet the initial expenses from 
bers of the profession who wish well to the movement. 
G. A. T. Mippieton, A.R.LB.A., M.S.A., 
St. James’ Hall, Piccadilly, W., Dec. 2nd. Hon. Sec, 








ON THE CONSTRUCTIVE IRONWORK IN A NEW THEATRE. 


Sir,—Having carefully read the article in THE ENGINEER of 
September 23rd, as advocated by Mr. Max am Ende, I beg to ~- 
gest the following alteration. Accord- 
ing to my idea, there is too much iron 
= te cae in the bed plate x, and the whole 
of the iron in front of the column C 
towards the pit could be done away 
8 with, leaving enough outside the column 
to give a good support to the base of 
the column, and instead of this iron, I 
would lengthen the anchorage bar B, 
so that it passes the foundation of the 
main walls and provides the anchorage 
bar with a heel on the top of the con- 
crete, to support its own weight, as in 
sketch. 

I think it rather an advantage that 
the ironwork should be connected to the 
wall, especially when, as in theatres, the 
structure is high ; and now-a-days earth- 
quakes are affecting countries which 
were never heard of before in —— to the earthquakes, 

San José, C. Rica, November 6th. JOHN 8. DE JONGH. 
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COMPARATIVE TENSILE STRENGTH OF ELECTROLYTIC AND 
ORDINARY COPPER. 


Sir, —During the hearing of the recent trial of Elmore v. Pirrie, 
Messrs. Goodwin and How, civil engineers, of Westminster, who 
were en in the case, called my attention to a statement in my 
work, ‘‘ Electro-deposition,” which is incorrect and misleading, 
and I shall feel tly obliged if you will permit me to correct 
that stat t in the col of your valuable paper. On 
page 144 of my book a comparison is drawn between the tensile 
strength of sheet —— as manufactured by the ordinary process, 
and copper deposi y the Hallett-Elmore d 0, which would 
lead readers to believe that the latter material broke under a ten- 
sile strain equal to 32 tons per square inch of the — area, and 
at the same time elongated 38°3 per cent. Now, this statement, 
which was given to me by Mr. Elmore for publication, is incorrect. 
From several tests carried out by Messrs. Goodwin and How, to 
ascertain the comparative strength of electrolytic copper deposited 
very slowly and ordinary copper, it ap that the latter is 
the stronger of the two. I trust you will favour me by inserting 
this. ALEXANDER WATT. 

November 8th. 








SOME DEFECTS IN FURNACES COMMONLY TERMED 
DESTRUCTORS. 


Srr,—The importance, from a sanitary point of view, of the 
principles involved in the destruction by burning of town 
‘*refuse” as soon as collected has ee to be fully 
recognised, if we may judge by the limited number of instances in 
which the process has been finally adopted on a comprehensive 
scale and otherwise than as amere experiment. This may to some 
extent at least be due to the fact that but little information is 
available in a concise and readable form with respect to the experi- 
ence obtained where furnaces have been introduced, and that what 
has been psoas is somewhat conflicting. As the subject is one 
of general public interest, I shall be glad should this induce some 
correspondent to supplement the recorded facts concerning the so- 
called ‘‘ Destructor” by detailed particulars showing the cost of 
dealing with ‘‘refuse ” before und after its introduction. Without 
pretending to exhaust the question, or to prove the utility and im- 
portance or otherwise of the ‘‘ Destructor,” I propose, with your 
permission, to submit for review some of the leading facts regard- 
ing it which experience has made prominent. 

uring 2 discussion at a comparatively recent meeting of the 
Association of Municipal and Sanitary Engineers and Surveyors on 
‘*Some Defects in Destructors,” it was made tolerably clear that 
the direct result so far has been increased taxation to the ratepayer 
from its introduction, or, in other words, an increase has resulted 
in the cost of dealing with the refuse which it is designed to destroy, 
together with the creation of two distinct nuisances to residents in 
its immediate vicinity. If to these be added the fact that a 
“Destructor” seems to constitute a new source of worry and 
perplexity to the engineer or surveyor who is called on to devise 
means for the abatement of the alleged nuisances, the indictment 
against it becomes formidable, especially so when it is considered 
that the only argument in its favour is its probable value as a 
destroyer of matter which may contain germs of, or may germinate, 
disease. This, unfortunately, though admittedly an important 
consideration, is somewhat intangible when proof is sought. It is, 
in fact, practi i ible to express the value of the ‘‘Destruc- 
tor” in a financial form, under this head, as a set-off against 
ine! taxation consequent on its introduction. 

Some few isolated cases might be adduced where the origin of a 
contagious disease has been believed to have been traced to the 
proximity or handling of town “refuse” at a distance from the 
original point of collection. These would be considered a sufficient 
reason by thorough-going sanitarians for the prompt destruction 
as soon as collected of all combustible ‘‘refuse” in which a possi- 
bility of danger to health existed. . 

This is no doubt the correct principle byswhich to be guided ; 
but it must be admitted that the sceptic wh6 requires and demands 
irrefragable ~— of utility and importance, who sees in a proposal 
to construct furnaces for burning town ‘refuse ” nothing but what 
he may term a sanitarian “fad,” has some ground for argument 
against their introduction in the increased cost of dealing with the 
refuse and the nuisance of dust and noxious gases which they are 
alleged to cause. It may be taken for granted, however, that the 
question of increased cost is the principal reason against a more 
extended and general adoption of the “‘ ructor.” 

What appears to be necessary is that the cost of burning should 
be reduced ; that a better form of furnace should be adopted; that 








the waste heat should be utilised to better purpose ; that care 
should be taken in the selection of a site for furnaces, avoiding 
thickly populated neighbourhoods as far as practicable. With 
regard to the labour necessary for firing and .stoking, there is pro- 
bably but little actual saving to be accomplished without the intro- 
duction of automatic firing ; even with it the saving would not be 
important, though more effective and increased combustion would 
result than has hitherto been obtained. 

It has been the custom, by special instruction of the designers of 
the most popular furnace, to charge to full capacity, and permit 
the charge to smoulder—it could scarcely be caid to burn—for about 
two hours without disturbance. The result, as might have been 
anticipated, has been irregularity of heat and consequent irregu- 
larity of steam pressure where the heat is utilised to generate 
steam in a boiler, besides causing the largest portion of the gases 
evolved to fly off unconsumed. A point of much importance which 
appears to have been entirely overlooked in the ‘‘ Destructor” 
referred to, the only one known to me, is that two distinct opera- 
tions are required to be performed; hence one, if not both, of the 
nuisances complained of, since they are undoubtedly caused by 
imperfect combustion and excessive draught in the chimney shaft. 
Evolving the gases from the matter to be dealt with ought to be, as 
far as practicable, a distinct operation, performed prior to the entry 
of the material into the actual combustion chamber, where the 
stoking and charging should be so regulated as to maintain the 
charge in a glowing, incandescent condition, capable of consuming 
all the gases evolved on their way to the shaft. 

The necessity for consuming the gases evolved has already been 
recognised, and efficiently provided for, so far as the existing form 
of ‘‘ Destructor” is concerned, by a ‘‘cremator” introduced by 
Mr. C. Jones, Assoc. Mem. Inst. C.E.,at Ealing. The ‘‘cremator,” 
however, is a supplementary furnace charged with coke, and must 
of necessity be an additional item of cost in firing, attendance, &c. 
The proximity of houses to the ‘‘ Destructor” appears to be the 
main, possibly the only, reason why the alleged nuisances should 
be considered of much importance, as there is no suggestion of 
actual danger to health from them. Perhaps the most trouble- 
some of the two evils complained of in the ‘‘ Destructor” by 
residents in its immediate neighbourhood is the discharge of dust 
from the chimney shaft. 

The reason for locating a set of furnaces in a thickly populated 
centre is obviously in the first instance to secure economy in haul- 
age, but it may be questioned whether the advantage gained in 
this respect is important when a large percentage of slag and ashes 
have to be removed toa rubbish tip at a distance. Even if the 
alleged nuisances are more assumed than real, their mere suggestion 
is obstructive, and it does not seem desirable to prejudice the 
utility of a sanitary reform by carelessness in the location of its 
instruments, 

Possibly the most suitable site for a ‘‘ Destructor” is at sewage 
clarification works, as at Ealing, where the steam power can gener- 
ally be utilised to better purpose than driving mortar mills. The 
demand for mortar is not always constant, and as the lime is mixed 
with the slag during the process of grinding, it cannot be stored 
long without deterioration. The utilisation of the slag or cinder 
produced by the ‘ Destructor” as a material for concrete or 
asphalte gee has already been suggested, and for this purpose 
it might be found of considerable value in some localities. Gener- 
ally where an attempt is made to grind up the slag in mortar mills 
the heat obtainable is not sufficient to grind up the whole quantity 
produced ; the surplus has, of course, to be removed to a tip. 

The absolute ignoring of natural laws evinced induces astonish- 
ment, and suggests for the credit of the Association of Mechanical 
and Sanitary Engineers and Suveyors that individual vagaries and 
blunders should not be published in the reports of their meetings. 
However much a discussion of such blunders may benefit or amuse, 
the status of the association must suffer from their being made 
public. A.M.I.C.E. 

Sheffield, November 21st. 





FEATHERING PADDLE-WHEELS. 


Sir,—I have delayed some time in sending an answer to Mr. 
Hartland’s criticisms on the theory of the feathering paddle-wheel 
which I advanced, hoping that he would look into the subject again 
a little more closely, and that he would modify in consequence his 
first objections. r. Hartland’s illustration of the operation of 
heaving the lead is very apt and striking, but applies only to the 
theory of the oar, as I attempted to explain in my letter. But 
when we come to the paddle-wheel this illustration fails us, as we 
have the lowest floats of the wheel moving past the sides of the 
vesse] with a relative backward velocity equal to the velocity of 
the vessel through the water plus the slip velocity, while relatively 
to the water just in front of the wheel the floats are moving back- 
ward with the slip velocity. Consequently in order to enter the 
water edgeways without shock, the floats must have some such 
direction as that assigned in my letter—that is, the entering floats 
must be inclined slightly from the vertical position so as to be 
nearly parallel to the direction of the emerging floats ; and accord- 
ing to the usual theory given in the hooks, the direction of the 
plane of an emerging float should through the highest point 
of the pitch circle of the paddle-wheel. I have not yet learned 
whether this theory has been applied practically, but I feel confi- 
dent that time will reveal a great improvement on the ordinary 
method of construction of the paddle-wheel, where the entering 
float is made to take a direction passing through the highest point 
of the pitch circle, the same as the emerging float. 

Woolwich, December 5th. A. G, GREENHILL. 








Tue MancuHEsteR GEOLOGICAL Society. — At the meeting on 
Tuesday, a short description was given of an improvement in miners, 
safety lamps, which has been invented and just patented by Mr. Wm. 
Wood, of Toncketen, the object of which1sto provide a simple means 
of instantly extinguishing a lamp in the event of its being brought 
into the vicinity of explosive gas. This is effected by providing the 
lamp with an extinguisher or hood which is held over the flame 
and supported by a rod or float dipping into a column of mercury. 
This mercury becoming expanded by the extra heat imparted to 
the wire gauze when the lamp is in an explosive atmosphere, so 
raises the rod or float that the extinguisher is permitted to fall over 
the flame, and thus at once extinguish the lamp. Thisseems to be 
avery simple, and at the same time, effective arrangement which 
can be applied to all classes of lamps, and it is understood that alamp 
fitted up with one of these extinguishers will be exhibited at the 
next meeting of the Society, when, no doubt, it will receive the 
attention of the members, who are mining engineers. 


THE AGRICULTURAL ENGINEERS’ AssocIaTION.—On Wednesday 
evening the members of the Agricultural Engineers’ Association 
and their friends took their annual dinner at the Holborn 
Restaurant, Mr. H. D. Marshall, the president, taking the chair. 
After the usual toasts, Mr. Marshall spoke at some length of the 
work of the Association during the past year, especially in connec- 
tion with the reduction of the charges for space by the Royal 
Agricultural Society, the reduction of railway rates, concerning 
the rating of machinery and the rules and laws under which trac- 
tion engines are worked in the United Kingdom. He also, with a 
good deal of apology, and as a matter much concerning agricul- 
tural and other British manufacturing engineers, spoke at some 
length on foreign tariffs, and gave a good many facts and some 
strong reasons in favour of import duties on all manufactured 

oods and materials from countries which imposed duties on the 
import of our manufactures. He avowed himself convinced, by his 
own large experience in foreign trade, of the importance of 
retaliatory duties—in fact, a sort of fair-trade policy appeared to 
him essential, and our fiscal policy urgently needed reconsideration. 
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THE SMITHFIELD CLUB SHOW. 


TuE visitors to the Smithfield Club Show at Islington, 
whose object is to see the cattle and sheep and pigs, are 
probably quite satisfied that all these are much the same 
in structure as those that were exhibited nearly a century 
ago. Certain small changes are from time to time, no 
doubt, made by the growers’ selections for parental fit- 
ness, according as popular taste for more or less fat 
demands, just as that change of taste has now made the 
long razor-backed pig now the favourite for the supply of 
bacon; but, generaily, the expectation that something 
will be exhibited that is worth going to see must be 
founded on some other ground than a hope of finding 
any striking novelty. Fine forms, evidence of breeding, 
and good coats, perhaps constitute the outcome of the art 
of the stockbreeder which attracts the public to that part 
of the show. We hope that engineers and machinists 
will learn to visit the annual collection at Isling- 
ton with similarly modest expectations of novelty, and 
that they will be able ere long to subdue that restless 
craving for the sensational in mechanical newness which 
seems unfortunately to characterise that half of the 
world which lives in great cities. To its continual dis- 
content, however, that half the world is burdened with 








WALLIS AND STEEVENS’ CCMPOUND VERTICAL ENGINE. 


the knowledge that manufacturing trade very much 
depends upon being able to offer something that in one 
way or another, is, or appears to be, better than that 
otfered by our competitors across the seas. This makes 
it anxious and ever on the look out for the latest thing 
or for a hint as to what is likely to be a profitable line of 
mechanical scheming. Few people can visit the Islington 
show entirely without profit if they have observational 
faculty, but striking novelties are as usual not plentiful. 
They will see more good work than ever, they will not 
see mally new names, and they will miss a few old names. 
The Reading Ironworks Company, which succeeded to 
the business of Messrs. Barrett, Exall and Andrews, and 
was too considerate to offend old memories by new designs 
and ideas, has ceased to appear, and its corner is appropri- 
ated as an addition by two of the firms that are awake. 
The visitors will find plenty of good things,anda few that 
they will look at twice. On entering the show they will 
find on their left what Messrs. John Fowler and Co. call 
a six-horse compound traction engine. To look at this 
engine one would think that horses must be growing 





BAKER’S WHEELWRIGHTS’ SINKING PLATFORM. 


larger than in the days of Watt, and that engines had 
been forced to do the same. On the same makers’ stand 
is a horizontal fixed engine that, without any objection- 
able features, looks as though it were intended to be 
called the unbreakable or the everlasting. It has a 
cylinder 9in. diameter and the stroke is 1Zin., and the 
crank of this engine is nearly 5in. in diameter. Messrs. 


Fowler and Co, evidently have no wish to stint material, 
but their mode of calculating the size of a crank shaft 
would appear to be one which dispenses with pencil, paper, 
and formule. The engine will, however, find many 
admirers, and purchasers will no doubt like it for driving 
dynamos. 

Messrs. Clayton, Shuttleworth and Co., on the next 


of a horse-power. This engine has a high-pressure cylin- 
der 6°75in. diameter, and a low-pressure cylinder 11°625in. 
diameter, their stroke being one foot. It is fitted with 
an automatic cut-off gear, actuated by a powerful cross- 





armed governor, and is a well-designed, splendidly- 
finished engine. 
nominal. We believe that no one will be severely 
punished if they call it something more, for the engine 
might very well run at 160 revolutions per minute and 
1401b. steam. The engine is very cheap at the price, but 
we do not know what the price is; within reason it does 
not matter what the price is. It has several noteworthy 














HOWARD'S REAPER WHEEL. 


features, and we hope to illustrate it in an early impres- 
sion. On the same stand is the 22,222nd thrashing- 
machine made by this firm; it has some small but 
useful improvements, including a movable chaff-spout, by 
which when the chaff is not bagged it may be either 
mixed with the cavings or directed into another place. 





| falls with the main axle. 
| wheel on the second motion shaft. 





ROBEY AND COMPANY’S VERTICAL ENGINE. 


The makers call it a 10-horse power | 


Messrs. Clayton do not charge for all the improvements 
they make in their thrashing-machines; and, judging by 


| the above number, the policy seems to pay. 


Messrs. C. Burrell and Sons exhibit a traction engine 
mounted on springs, the main axle being attached close 


| behind the fire-box, and the load carried by means of 
| spiral springs. To allow for the movement of the main 
stand, show a new pattern compound horizontal engine, | driving axle, the second motion shaft receives motion from 
which also appears to be made with a Brobdignag notion the wheel, into which the crank shaft pinion gears by 


means of a universal joint. This motion it transmits, at 
its other end, to the road wheels by gear which rises and 
The brake is applied to the 


Messrs. Ransomes, Sims, and Jefferies, show a new 
design of 4-horse power portable engine and new hori- 
zontal engine of self-contained type, an excellent engine 
| suitable for electric lighting work, or any requiring 
good driving. Messrs. J. and F. Howard show an 
excellent new light strong wheel made primarily 
|for reaping machines. It is made with a light steel 

rim and steel spokes cast with a long boss, as shown 
sectior. The 


by the accompanying sketch of half 





| BAKER’S SINKING PLATFORM, 
| 





tire or rim is made from a long wide strip of steel jin. 
thick, and this is bent and turned inwards at both edges, 
‘as shown in the section at T. The spokes are cast into 
| the boss and are rivetted to the rim by rivets, which also 
| hold the strips or roughing-pieces B. This makes a strong 
and, at the same time, a light, wide wheel as required for 
sheaf-binder reapers. 
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EXHIBITS AT THE SMITHFIELD CLUB SHOW. 
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Mr. F. Savage shows the Darby steam digger in its 
latest form. This is a machine which has to very 
successfully and economically at work for some time, and 
has been materially improved since the Royal Agricultural 
Society awarded it the first prize at Carlisle as the best 
steam cultivator. 

Messrs. Davey, Paxman, and Co. exhibit one of the 
simple portable engines with which they carried off the 
£100 prize at Newcastle last July, and they exhibit their 
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DAVEY, PAXMAN, AND CO.’S HIGH-SPEED COMPOUND VERTICAL ENGINE. 
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GARRETT’S CHILLED MOULDS FOR CASTING BEARINGS. 


new vertical boiler in such a way as to show the arrange- 
ment of the tubes and the facility with which they may 
be drawn or put in place. This boiler is illustrated 
on another page. The small V-shaped combustion 
and smoke chambers are made of mild steel and 
stamped out of one piece; they afford a remarkable 
illustration of what may be done with good mild steel. 
The same firm exhibits a horizontal and a vertical high- 
speed compound engine. Of the latter the above is an 
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illustration, which serves to show its type. 
of the engine exhibited are 4°‘75in. and 7‘5in., and the 


The cylinders 


stroke 7in., and is nominally 6-horse power. It is a 
well-made engine, and is fitted with Paxman’s automatic 
cut-off. 

Messrs. Richard Garrett and Sons exhibit with simple 
and compound engines, one of their thrashing machines in 
which some improvements have been made which enable 
the user to idieer the chaff in a better position thay 
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heretofore, namely, under the centre of the machine, and 
this is done in such a manner that a large screen at the 
side of the machine permits the escape of the dust from 
the chaff as it is passing to the central down delivery. 
The distinguishing feature of the machine, namely, the 
powerful fan on the drum spindle, is retained, and only the 
one fan used. The white metal bearings of the machine 
are cast on chills by a very ingenious arrangement 
patented by Mr. F. Garrett, and illustrated by the 
engravings on page 473. Hitherto it has been usual to 
bush bearings for plummer blocks by pouring into them 
molten Babbit metal, first placing in these plummer blocks 
the journals of the spindles themselves or round mandrils, 
which are facsimiles of the journals of the spindles. This 
process is attended with considerable inconvenience and 
expense tothe manufacturer,and when the bushes are worn 
there has been found cousiderable inconvenience in their 
replacement, whilst they possess the great disadvantage 
of being generally incapable of adjustment. As an 
alternative to bushes, bearings made of white metal alloys 
in separate halves have been cast around mandrils laid in 
sand moulds, but under these circumstances the bearings 
are not accurately interchangeable without fitting. These 
objections are got over by Mr. Garrett’s invention. In 
Figs. 1 and 2, A is an iron mandril consisting of two 
halves, a a, forming together an exact facsimile of the 
journals for which the bearings are required. In manu- 
facturing these mandrils two rectangular or half-round 
bars a a, Fig. 3, are used, each of which is first accurately 
surfaced on one side. The surfaced sides or faces of these 
bars are then opposed to each other, and the bars are 
fixed together by means of screws or pins and turned on 
their exterior surfaces so as to form an exact facsimile of 
the journal, Fig. 1, of the spindle. The two parts a a of 
the mandril A are then divided by means of the winged 
plate B, Fig. 4, which is surfaced on both sides so as to 
make a perfect joint with the two halves a a of the 
mandril A and also with the halves ¢e¢ of the chill C 
hereafter mentioned. C is an iron mould or chill form- 
ing the exterior outline of the bearings, and consisting of 
two halves ¢ ec, which are accurately surfaced when they 
come together, so that they may together form an exact 
facsimile of the interior outline of the plummer block or 
bracket for which the bearings are required. When cast- 
ing the interchangeable bearings under this process the 
iron mandril A is placed within the iron mould or chill C, 
Figs. 5 and 6, in such a manner that the wings of the 
plate B, which separates the two halves a a of the mandril 
A, may also divide the two halves ce of the iron mould 
or chill C, which are then bolted or cramped together as 
usual with moulding fiasks or boxes, Fig. 5. The iron 
mould or chill C is then placed endwise, and the metal is 
poured through the holes E E in each half aa of the 
mandril A, so as to fill the cavity existing between each 
half aa of the mandril A and the respective halves ce of 
the iron mould or chill C, Figs. 5 and 6. The chilled 
bearings can be forced from the chill C without injury by 
means of the screw F and the loose section G fitted into 
the centre of the chill C, Figs. 5 and 6. Bearings cast in 
this manner are accurately interchangeable, and possess 
an uniformly smooth surface both internally and exter- 
nally. These bearings are giving admirable results. The 
new bearings can be made by any one with the aid cf an 
iron ladle, by melting up the old bearings and adding a 
iittle new metal. The special mixture used by Mr. 
Garrett is called phosphor anti-friction metal, and has the 
great advantage that it will not cut the bearings. 

Messrs. Ruston Proctor make a very attractive show 
with their traction, portable, and fixed engines, and with 
their crankless thrashing machine ; and Messrs. Marshall 
Sons and Co., exhibit amongst other very high-class 
engines one of their traction engines with gearing inside 
the horn plates, and with the sliding pinion on a larger 
square on the intermediate shaft instead of upon keys or 
feathers. This makes a simple and strong job, and gets 
rid of feathers. 

Messrs. Robey and Co. show also some fine engines and 
a vertical engine. Of one type of their vertical engines 
we give an engraving, p.473. Like many other engines 
in the Show, it is intended not for agricultural purposes, 
but for work requiring uniform driving, and for use 
where it will receive some attention. 

Messrs. W. Crosskill and Sons exhibit a number of 
agricultural and other carts and wagons which are well 
made, and which always seem to offer a lot for the money 
asked for them. The same remarks may be made of the 
Bristol Wagon Works Company. 

Messrs. Hornsby and Sons exhibit amongst other 
things an excellent high-speed vertical engine of which 
the engraving, p. 473, is a perspective view. An engine of 
this kind was employed in driving dynamo machines at the 
Manchester Exhibition, and very high praise was 
bestowed upon it for its very quiet and uneventful work- 
ing throughout the whole period ,of the Exhibition and 
from 10a.m. to 10pm. The engine ran at about 370 
revolutions per minute, and with a very simple governor 
its speed was, we are informed, maintained within two per 
cent., and adjustable as to speed by that amount. The 
engine exhibited has a cylinder 7in. in diameter and a 
stroke of 9in., and it is made to run at 400 revolutions 
per minute. It is called a 12-horse power nominal, but 
at the speéd mentioned and a mean pressure of 50 Ib. per 
square inch it will be seen that the indicated power would 
be about three times this. A feature in the engine is the 
great care taken in Lalancing it. It has a steel crank- 
shaft, with a crank and large balancing masses all forged 
in one piece and slotted out, and no doubt much of the 
success of the engine at the high speed adopted is due to 
the care in balancing the whole of the parts. The 
governor is shown by the accompanying sketch, in which 
balls A A are carried by a spring § S attached to the 
bosses B and B!, the boss B being fixed upon the spindle 
D, and the boss B? sliding upon it, so that as the balls fly 
outwards by centrifugal action, that boss permits the 
spring to change its form. The spindle at D! is screwed, 
and a spiral spring is put upon the spindle between the 
bearing and B}, so as to adjust the governor. 





Messrs. Wallis and Steevens show a new small compound 
vertical engine, of which a general view is given in the 
engraving, p. 472. It is of the trunk-engine type, the 
steam being admitted to the annular space round the 
trunk and then to the top of the piston, which is without 
a trunk. The engine is of 2-horse power nominal, the 
area of the annular part, or high-pressure part of the 
piston, being 9°6 square inches, and of the low-pressure 
part 28°27in., the diameter of the cylinder being Gin., and 
the stroke Gin. The engine is giving very good results on 
trial, and we expect to say something more about it ina 
future issue. Messrs. Wallis and Steevens also show 
one of their well-known traction engines for general 
purposes. 

Messrs. W. Foster and Co. show an exceedingly well- 
made simple portable engine for general work, and with 
Messrs. Barrows and Stewart are also exhibitors of a well- 
made portable engine. 

Messrs. Farmer, Robey, Brown, and Co. exhibit 
portable engines and thrashing machines, all of which 
are of good and recent design and well made and finished. 

The engravings on page 472 illustrate Baker’s wheel- 
wrights’ sinking platform, as exhibited by Messrs. Pfeil, 
Stedall and Son. It is called the “Simplex ” and com- 
pared with the platforms raised by hydraulic pressure, 
as used at some of the best wheel works, it is extremely 
simple. The tank is filled with water, and when in the 
position shown, the platform and the wheel upon it are 
above water level ; but by pulling the handle shown, 
and walking about two-thirds round the tank, so 
that the supporting balls enter upon the inclined groove, 
the platform with the wheel is rapidly lowered into the 
water and the tire cooled. A reverse pull of course 
brings the platform out of the water into the position 
shown. This is not an expensive tool, and costs nothing 
for working it, and saves time and prevents burning of 
the wheel felloes. 

Messrs. E. R. and F. Turner exhibit several of the 
different forms of engines made by them and fitted with 
the Turner-Hartnell governor, and automatic cut-off 
which is now being largely used by the makers of other 
engines. They also exhibit an economical form of vertical 
boiler with horizontal tubes, and as vertical boilers of the 
ordinary kind have acquired so bad a name as being very 
wasteful, it is satisfactory to see that boilers of the ty 
shown by Messrs. Turner are taking the place of the 
wasteful cheap forms. On the same stand are numerous 
food-preparing machines and corn mills. 

Mr. E. 8. Hindley shows a collection of his useful little 
engines. 








LIQUID FUEL. 


A series of interesting experiments with liquid fuel has 
recently been carried out by Mr. B. H. Thwaite, of Liverpool. 
The arrangements for burning the oil contemplated the conver- 
sion of the oil into gas before combustion. 

The liquid hydrocarbon is injected by steam into the centre of 
a retort placed in the centre of the steam generator furnace ; 
the steam and oil pass backwards and forwards through the re- 
tort, and become, on contact with its sides, converted into gas. 
The gas issues in an annular ring from front end of retort, and, 
striking against a deflectory, returns around the outside edge of 
the retort, and the gas is here met with an annular blast of air, 
producing a hollow cylinder of flame in the inside of which is 
the retort, encircled with flame from end to end, The outside 
periphery of the flame is in close contact with the perforated re- 
fractory linings of flue, that not only become incandescent and 
prevent the oxidising action of flame on the plates, but prevent 
a too serious reduction in the temperature of the flame. 

The steam is preferably kept at a temperature above 50 Ib. 
per square inch ; at a pressure below 30 lb. per square inch the 
steam was found to reduce the temperature of the retort very 
rapidly and prevent the volatilisation of the liquid hydrocarbon. 
By a simple equilibrium valve arrangement, an exact balance of 
air and gas can be established, so as to produce a clear bright 
beautiful flame, which in this invention resembles that from 
purified coal gas. So perfect indeed is combustion that a clean 
sheet of note paper held in the chimney for an hour was not in 
the least discoloured by smuts. 

The tests were conducted at the Hecla Engineering Works, 
Bamber Bridge, near Preston, on July 28th and 29th. The 
boiler was of the marine type, about six years old, but in good 
condition. Its dimensions are 8ft. 6in. by 5ft. Gin. diameter ; 
the central flue is 2ft. 8in. diameter, and is provided with two 
cross Galloway tubes. It has a nest of forty 24in. tubes and a 
direct heating surface of 313 square feet. The tubes were 
cleaned from deposited carbon before the commencement of the 
trial, which in the first day’s experiment lasted from 5.10 to 
8 p.m., and in the second day’s experiment from 11.15 a.m. to 
2.30 p.m. The vil snpply tank was carefully calibrated and 
graduated. The water was supplied from two casks carefully 
gauged and graduated by actual volumetrical measurement ; a 
piston water meter was obtained for the experiment, but the 
head of water supply was insufficient to actuate the piston. The 
volume of air used was ascertained by a Biram’s anemometer, 
corrected by Davis, of Derby. The temperatures of chimney 
gases were taken by a mercurial thermometer. The tempera- 
tures of combustion in furnace were taken by a Siemens’ specific 
heat pyrometer side by side with a Murrie’s pyrometer. The 
latter instrument resembles an ordinary mercurial barometer, 
with the lower end coupled to a pressure indicator. The mer- 
cury volatilises at its upper end on being immersed in the fur- 
nace, the pressure of the vapour being transmitted through the 
intermediate fluid to the indicator, which is graduated to show 
the corresponding temperature. This instrument is admirably 
adapted for its purpose, and its readings correspond sufficiently 
near to those given by the Siemens’ pyrometer. The chimney 
gases and those generated by the retort were aspirated into two 
gas-collecting vessels, but owing to defects of stopper corks—due 
to transit—-it was not considered useful to proceed with the 
analysis of the contained gases. 

Throughout both experiments there was, with the exception 
of a few minutes, a perfect immunity from smoke, the exception 
being simply light-coloured vapour. After the trial the tubes 
were examined, and found quite free from deposited carbon. In 
preliminary experiments it was noticed that when the retort 
was cold the flame produced was very smoky, but as soon as the 
temperature of the retort attained the degree necessary for the 
volatilisation of the oil, the flame became quite clear and beauti- 
ful. The steam was quite dry, and drove all the machinery in 
the fitting shop. The pressure varied from 55 1b. to 75 1b. In 

© 





the first day’s experiment the air for combustion was supplied 
by natural draught ; the arrangement of air receiver peters 5.7 an 
equable and heated supply of air to be obtained. The vil used 
for the two experiments was from Coatbridge, Scotland, ana- 
lysed, at the author’s request, by Mr. Alfred Allen, of Sheffield, 
F.LC., F.C.S., and found to have the following elementary com- 
position :— 


1. 2. Average, 
ear. | ee) |) lO 
Hydrogen.. .. .. .. 10°590 .. .. 10650 .. .. 10°590 
Dat scp «6 SOS .. «§ SB .. .. Ss 
Oxyg. by difference .. 6003 .. .. S872 .. .. 5°9385 

100°000 .. = .. 100°000 + 100°2560 


The proportion of phenoloid bodies soluble in alkali 16°5 per 
cent., leaving 83 per cent. of hydrocarbons, specific gravity 0°92. 
The same quality of oil calorimetrically tested by Mr. William 
Thompson, F.R.S. Ed., gave the following results :— 

Fahrenheit units of heat .. .. .. .. .. .. .. +s 16,080 
Equivalent to lbs. of water from and at 212 deg. Fahr, 
converted into steam by lb. of oil .. .. 6... 

The thermic value calculated from Mr, Allen's analyses, with 
Favre and Silbermann’s calorific coefficients, gives the oil as 
equal to 18,411, or 16 per cent. in excess of ths actual calori- 
metric estimation. In the first day’s test perfect combustion 
was effected with 22 per cent. excess of a supply of air over that 
theoretically necessary to effect complete oxidation of the oxi- 
disable elements of the oil. In the second day’s experiment a 
forced air draught supply was used, the source being a Kirting’s 
injector. By this system the combustion was more localised 
and intense, and the temperature of the chimney was rather 
higher, and, as will be seen, the efficiency was below that of the 
first day’s experiment with natural draught. The efficiency, 
shown by the results of the first day’s experiment with natural 
draught, and estimated on the basis of the calorimetric value of 
16°66 of water evaporated per lb. of liquid fuel from and at 
212 deg. Fah., along with Mr. Allen’s analyses as a synthetical 
basis to arrive at the composition of the gas produced, was as 
follows :— 

First Day's Experiment—Natural Draught, 

{Norr.—Figures in brackets refer to lbs. of water evaporated from and 
at 212 deg. Fah.) 

Net actual evaporative efficiency (14°97)  .. .. 
Net useful evaporative efficiency after deducting 
steam for aspirating oi1(14°33) .. .. .. .. 
Net thermic efficiency, including the heat 
carried away by, and necessary to elevate, the 
products of tion up the chimney (15°90) 95°42 - 
Heating surface efficiency in Ibs. of water eva- 
porated per square foot perhour.. .. .. .. 
Heat absorption efficiency tested by Carnot’s law 
where average initial temperature of combus- 
tion flue 1720 deg. Fah., and average final 
chimney temperature 248 deg. Fah., then 

1720 - 248x100 85°57 

74 ahs herpes vane. SBM a 

Second Day's Experiment—Forced Draught. 
Net actual evaporated efficiency (14°21) -- .«. 85°25 per cent. 
Net useful evaporative efficiency after deducting 

steam for aspiration of oil (13°58 os se ce S190 99 
Net thermic efficiency, including the heat 

carried away by, and necessary to elevate, the 

products of busti ty age pm Ligh 
Heating surface efficiency in Ibs. of water eva- 
porated per square foot perhour., .. ..  .. 
Heat absorption efficiency tested by Carnot s law 

where average initial t ture in comb 
tion flue 1700 deg. Fah., final chimney 
temperature 262 deg. 40 min. Fah., then 

1700 — 262 x 100 
1700 

In order to test the system applied with the factors of effi- 
ciency to Russian petroleum residuum, Mr. Thwaite obtained a 
sample of astatki from Baku. Mr. Allen’s analyses of this oil 
are as follows .— 


89 87 per cent. 


85-09 ” 





2302 





= 





1936 





8453, 


1. 2. Averaze. 

Qashem 10 ce te ce ce SADE 4. 2s BOD 2. 1. OOM 
Bydrogem.. .. «. «- «+ IPL .. .. 1060 .. .. 1896 
Oxygen by difference... .. 15 .. .. W861... 1255 
100°00 10000 100°155 


Mr. Wm. Thompson's calorimetric test with the same oil 


ve— 
- 18,6112 British thermal units. 
Equivalent to Ibs, of water from and at 212 deg. Fah. con- 
verted into steam by 1lb. oftheoil .. .. .. .. .. 19°28 

The thermic value of the astatki, calculated from Mr. Allen's 
analyses, with Favre and Silbermann’s calorific coefficients, 
gives the oil as equal to 20,927 Fah. units, or 11 per cent. in 
excess of the actual calorimetric estimation. The net useful 
evaporative efficiency of the Baku astatki—taking the actual per- 
centage efficiency results with blast furnace oil as a basis of 
calculation, and that of the calorimetric test as the coefficient 
of evaporative value of the astatki—would therefore be 16°58 lb. 
of water per lb, of oil, from and at 212deg. Fah, The following 
table gives the comparative evaporative values expressed in Ibs, 
of water evaporative for a shilling’s worth of coal, delivered free 
on board on the Mersey, of astatki when the projected pipe lines 
are completed, of blast furnace oil free on board on the Clyde, 
and of astatki at the present price at the port of Novorossisk on 
the Black Sea :— 
Lbs. of water 
evaporated 
from and at 
212 deg. Fah. 
per shilling’s 

worth of 

fuel. 


Description and price of fuel. 


Coal at 12s. 6d., cost of loading 1s. 6d., firemen at 

ls. per ton—total 15s., containing 90 per cent. 

combustible. Tested by calorimeter, evaporated 

8°14 Ib. of water per lb. of fuel (from and at 

212 deg.), deliv free on board on the Mersey .. .. 1215 
Blast furnace oil, delivered free on board on the 


Clyde, of 0°92 sp. gr., at 25s. | eae 1258 
Baku astatki if delivered on the Mersey at £1 10s., 

of which 19s, is for freight, and 11s. is the cost 

eet... Sere ar ere 1238 
Baku astatki delivered free on board at Batoum at 

gre ee ae ee a eee 
Kuban crude oil at Novorossisk at 24s, perton .. .. .. 1547 








LONDON ASSOCIATION OF FOREMEN ENGINEERS AND DRAUGHTS- 
MEN.—The usual monthly meeting of this Association was held on 
Saturday, the 3rd inst., at the Cannon-street Hotel. After the 
private busi of the Association was concluded, Mr. Hitt gave a 
description of his new (sic) method of propelling ships by a com- 
bination of sail and paddle, and exhibited models of ships with his 
apparatus attached. The leading features of this invention consist 
in making the hull of the ship with a water passage up the centre, 
somewhat similar to the twin steamers which have been used at 
different times with a large paddle-wheel in the centre. Instead 
of the usual paddle-wheel driven by steam engines Mr. Hitt 
introduces a large wheel constructed with arms or vanes somewhat 
similar to those of a windmill. The whole surface of this wheel 
above the deck is exposed to the action of the wind, which causes 
it to revolve, and the ends of the vanes which go down into the 
wheel race lay hold of the water and propel the ship forward, 
at least Mr. Hitt says they do. After thisa paper was read by 
Mr. W. T. Coates on ‘‘ Heat and Work.” 
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RAILWAY MATTERS. 


Ir is stated that the Glasgow Locomotive Works Com- 

any—Messrs. Dubs and Co.—has entered into an agreement to 
yuild in Canada the locomotives required for the Canadian Pacific 
Railway. 

Tue large locomotive exhibited by the Midland Rail- 
way Company at the Saltaire Exhibition has just been returned 
to Derby, and on 3rd inst. made a run at the rate of seventy-two 
miles an hour. 


Raitway orders in wheelsand rings have recently been 
laced here from the South Indian Railway Company, the Southern 
Mabratta Company, and other railways. Local companies have also 
placed some good orders for carriages for North-Western lines, 
The Cheshire Lines Committee are stated to be among the compa- 
nies recently calling for supplies of rolling stock, 


Russia has two lengthy tunnels in hand. One is the 
Suram on the loop-line between Baku and Batoum, and will be 
nearly two and three-quarter miles long, and cost about 
£1,000,000 ; it is to be finished in 1890. The other is the eight 
mile tunnel rye the Caucasus ridge on the railway leading 
from the north to Tiflis; the later is not yet fairly started. 


An English paper having said, “If American companies 
were compelled to keep their accounts in the mode prescri by 
the Board of Trade here, it would do something to enlighten the 


ordinary investors, if not serve as a brake on actual extravagance ;” 
the Railroad Gazette retorts, ‘If the Board of Trade prescribed 
the return of the ton and passenger mileage on English roads, items 
voluntarily given here, it would do something to enlighten British 
freighters, if not entirely break up the exorbitant freight charges, 
which possibly bave a greater influence on the present industrial 
depression of that country than any other.” 


Or the 209 axles which failed on our railways during 
the first nine months of this year, 119 were —— axles, viz., 106 
crank or driving, and 13 leading or trailing ; 19 were tender axles, 
2were carriage axles, 66 were wagon axles, and 3 were salt van 
axles; 41 wagons, including the salt vans, belonged to owners other 
than the railway companies. Of the 106 crank or driving axles, 
64 were made of iron and 42 of steel. The average mileage of 63 
crank or driving axles made of iron was 211,147 miles, and of 42 
crank or driving axles made of steel 218,299 miles. Of the 182 
rails which broke, 74 were double-headed, 107 were single-headed, 
and 1 was of the bridge pattern; of the double-headed rails, 39 
had been turned ; 25 were made of iron and 157 of steel. 


SPEAKING of the new Russian bridge over the Oxus a 
writer in the St, James's Gazette says:—‘‘ Until the other day no 
bridge had spanned the Oxus since the time of Timur the Tartar. 
On the 19th of October General Annenkoff rode across the new 
railway bridge, which is near enough to completion to allow of the 
passage of a man on horseback, Timur's bridge was a bridge of 
boats, and is described by the honourable knight, Ruy Gonzales 
de Clavijo, who was sent by the King of Castille on an embassy to 
the city which Milton knew of as ‘Samarcand by Oxus, Temir's 
throne.’ That was pci five centuries ago. Moscow, which, as 
Gibbon says, once trembled at the approach of the Tartar, is 
already master of Samarcand ; and the construction of the Russian 
railway bridge over the Oxus at Charjie is only the prelude to a 
formal annexation of Bokhara,” 


Some interesting information has been published by 
the statistical department of the Russian Ministry of Ways and 
Means on the subject of Russian railways, On the Ist January, 
1887, there was a total of 16,249 miles of railway, exclusive of the 
Finnish lines, which are 7484 miles in length, and of the Trans- 
Caspian Railway, which is 661 miles long. Using round and 
approximate figures, the capital sunk amounted to £248,000,000, 
The tratlic mileage during 1886 amounted to 68,659,0304 miles, the 
net income being £9,000,000, or £600,000 less than fcr es 
oo The working expenses amounted to £14,600,000. The 
Nicholas Railway had the highest net income, viz., £1,200,000; the 
South-western Railway followed with £700,000; the Moscow Kursk 
with £540,000; and the Moscow Nijni-Novgorod with £520,000. 
‘There were in all sixty different railway companies, out of which 
only three paid any dividends, viz., the Polisskia, the Ivangorod- 
Dombrovo and the Borovetschi railways, The apparent reat success 
of the Nicholaij line is, however, explained by recent disclosures, 


A report has been published showing the financial 
position and the working of the railways in the Colony of Victoria. 
The total expenditure of the railways in Victoria charged against 
fourteen different loans, issued during the twenty-eight years since 
the first modest sum of £130,000 was borrowed, is £26,171,000. 
For this expenditure the colony has 1880 miles open for trattic, 
representing an average cost per mile of £13,920. Of this mileage 
only about one-seventh, or 245 miles, is double track, the remain- 
ing 1540 miles being single. Reduced to single track, the 2030 
miles of railway was constructed at rather less than £14,000 per 
mile. If the colonists have had to pay somewhat in excess of our 
home charges for materials imported into Victoria, they have, on 
the other hand, been spared the heavy cost which the mother 
country has had to pay for land purchases, legal charges, and a 
host of other expenses, which have swelled up the cost of our rail- 
way system to over £42,000 per mile. The financial results of the 
working of the Victorian railways have been satisfactory. The 
net revenue obtained from the working of the lines has sufficed to 
pay 4°15 per cent. on the capital cost of the lines opened for traffic, 
and on the debenture capital 4°64, or — 4} per cent. This is 
a somewhat better return than is derived from the working of 
home railways. The Victorian lines afford the best illustration 
which any country offers of the results of working State-owned 
railways, After providing for all working expenses, and all 
interest charges on the £26,000,000 capital expended, there re- 
mained a balance to the credit of the public revenue of £40,457 ; 
this after payment of 4} per cent. on the capital expended, 


Dorine the first nine months of this year there were 
296 servants of companies or contractors reported as having been 
killed and 1417 injured by accidents caused by the travelling of 
trains or the movement of vehicles used exclusively upon our 
railways, Of these 23 were killed and 173 injured whilst coupling 
or uncoupling vehicles ; 3 were killed and 24 injured by coming in 
contact, whilst riding on vehicles during shunting, with other 
vehicles, &c., standing on adjacent lines; 9 were injured whilst 

ssing over or standing upon buffers during shunting ; 11 were 

illed and 89 injured in getting on or off, or by falling off, engines, 
wagons, &c,, during shunting ; 4 were killed and 86 injured whilst 
breaking, spragging, or chocking wheels; 9 were killed and 56 
injured whilst attending to ground points, marshalling trains, &c. ; 
6 were killed and 133 injured whilst moving vehicles by capstans, 
turntables, props, &c., during shunting ; and 23 were killed and 
246 injured by various other accidents during shunting operations ; 
16 were killed and 55 injured by falling off engines, &c., during 
the travelling of trains ; 5 were killed and 15 injured by coming in 
contact with over-bridges or erections on the sides of the line 
during the travelling of trains ; 11 were killed and 80 injured whilst 
getting on or off engines, vans, &c., during the travelling of trains ; 
5 were killed and 113 injured whilst attending to, or by the failure 
of, machinery, &c., of engines in steam; 79 were killed and 76 
injured whilst working on the permanent way, sidings, &c.; 2 were 
injured whilst attending to level crossing gates ; 60 were killed and 
injured whilst walking, crossing, or standing on the line on 
duty ; 7 were killed and 45 injured by being caught between 
vehicles ; 4 were killed and 29 injured by falling or being caught 
between trains and platforms, walls, &c.; 25 were killed and 26 
injured whilst ——— &c., on the line on the way home or to 
work ; and 5 were killed and 61 were injured from various other 
causes, 





NOTES AND MEMORANDA. 


Durive the first nine weeks of the current quarter the 
death-rate of London averaged 19°8 per 1000, and was 0°5 below 
me mean rate in the corresponding periods of the ten years 1877- 


Durine the nine months ending 30th September 
eighteen horses, two ponies, forty-eight beasts and cows, 104 sheep, 
seven donkeys, one goat, and one pig were run over and killed on 
our railways. 


Iv London last week 2599 births and 1704 deaths were 
registered. Allowing for increase of population, the births were 
144 and the deaths 46 below the average numbers in the corre- 
sponding weeks of the last ten years. The annual death-rate per 
1000 from all causes, which had been 19°4, 20°3, and 23-0 in the 
preceding three weeks, declined last week to 21°1. 


In the Zeitschrift fur Analyt. Chemie, Herr Beekman 
describes a —~ neat and rapid method for dividing glass tubes 
which are too large or too thick to break with a mere file nick. 
He scratches round with a file at the line where the division is 
required, then wraps round the tube on each side of the mark a 
strip of wet filter paper, and applies a Bunsen burner, or better, a 
blow-pipe flame, e method is equally good for the thickest 
glass tubes and the thinnest beakers, The space between the strips 
of filter paper should not be more than one to two millimetres. 


A new and rapid method of soldering telegraph wires 
has recently been introduced and is now to be generally adopted 
in Russia. Its principal advantage consists in the saving of time 
required for the work, and in the avoidance of any “‘ scraping,” 
which would to some extent reduce the strength of the wire. ‘The 
two ends of the wire—already embraced by binding wire—are 
di met into a vessel holding a considerable quantity of melted 
solder, upon the top of which there is sufficient powdered sal 
ammoniac to leave a thick layer of liquid salt. The Engineering and 
Mining Journal says the ends of the wire pressed into this vessel 
are quickty joined, however dirty they may be. 


Signor GuGLiEcLmo, of Turin, finds that with potentials 
less than 600 volts, moist air insulates as well as dry air, but with 
higher potentials, there is more loss in moist air, and more the 
moister the air, and the higher the potential. The potential at 
which the difference becomes perceptible is the same for a ball as 
for a fine point. Nature says it occurs with extremely smooth 
surfaces, and so cannot be attributed to discharges in consequence 
of roughness of surface. With equal potential the loss of electricity 
has the same magnitude, whatever the dimensions of the balls used 
as conductors. In air saturated with vapours of insulating sub- 
stances, the loss of electricity of a conductor is nearly the same as 
in dry air. 


At the meeting of the Chemical Society on November 
17th, a paper was read on ‘‘Zinc-copper and Tin-copper Alloys,” 
by Mr. A. P. Laurie. The author finds that if the zinc plate of a 
Daniell cell be l a pound plate formed by joining 
copper and zine, the cell has the same electro-motive force as one 
in which zine alone is used; this is true even though the zinc sur- 
face be _ yesoth part of the copper surface. If the zinc plate 
be replaced by copper-zine alloys, no deflection of the electrometer 
is observed as long as the alloy contains less than 67 per cent. of 
zine ; at this point, however, a big deflection, practically equivalent 
to that given by zinc, is suddenly obtained. This result, in the 
author's opinion, may be taken as evidence of the existence of a 
compound of the two metals of the formula CuZn,. Alloys con- 
taining a greater proportion of zinc behave like zinc alone, Simi- 
larly in the case of tin-copper alloys, a sudden rise of electro-motive 
force is observed when the proportion of tin in the alloy exceeds 
that which would be contained in a compound of the formula 
Cu,Sn. This result is in harmony with the evidence already 
obtained by observations of the density and thermal and electrical 
conductivity of the copper-tin alloys. If an alloy containing a 
larger percentage of tin than Cu,Sn, in a state of fine division, be 
placed in a copper cup and used in place of the zinc in a cuprous 
chloride cell, the excess of tin is gradually eaten out, leaving 
approximately the alloy Cu,Sn; this alloy undergoes no change if 
the circuit be kept closed. 





Mr. H. ALLEN Hazen has contributed an article to the 
American Journal of Science for October on the relation between 
wind-velocity and pressure, giving a summary of the better class 
of experiments, the methods employed, and the results arrived at, 
from those of Borda, in 1763, to the present time. The methods of 
investigation generally adopted are (1) carrying a plate either in a 
straight line or in a circle; and (2) allowing a current of air to 
impinge normally upon the plate. The results of Borda’s observa- 
tions are expressed in the formula p = (-0031 + -00035c)sv?, in 
which »=pressure in pounds; c= contour of plate in feet ; 
8 = surface in square feet ; and v = velocity in miles per hour. In 
some careful experiments made at Washington in 1866, the formula 
obtained, viz., » = (0032 + -00034c)s7*, shows a remarkable and 
unexpected coincidence with Borda’s results, with an entirely 
different apparatus. By far the most careful experiments with a 
whirling machine were those of Hagen, in 1873, with plates 
varying in size from 4 to 40 square inches in area. His formula 
is p = (0029 + -00014c)sx? ; and these results have been used by 
Prof. W. Ferrel in his recent discussion of this question. Various 
other experiments are discussed, including those lately made in 
France on a train running at increasing velocities, which gave the 
formula p = 000535s**, The author expresses the opinion that 
further experiments are much needed, with larger plates than 2ft. 
square, and with high velocities with a straight-line motion. In 
connection with this subject it may be mentioned that the Royal 
Meteorological Society have appointed a Wind-Force Committee to 
consider the relation existing between velocity and pressure, 
together with other anemometrical questions, and a preliminary 
report was read in the spring of this year. 


Accorpine to the Bulletin de la Ceramique, it is 
known that the caustic lime which is not in a state of combination 
in cement saponifies the oil used in painting. Consequently 
painting on cement is only practicable when, under the influence of 
the air, carbonic acid has united with the caustic lime to form 
carbonate of lime. When it is desired to paint cement without 
delay, attempts are sometimes made to neutralise the lime by 
acids ; but the above-named journal recommends in preference the 
use of carbonate of ammonia, the acid of which combines with the 
lime while the ammonia is liberated. Theeffect produced is, however, 
only superficial. Various other expedients are referred to, but the 
solution of the problem would seem to consist in the use of caseine. 
Fresh white cheese and slaked fat lime are added to the colour. 
This mixture hardens rapidly, assumes the consistency of stone, 
and is insoluble in water, a formation of albuminate of lime taking 
place. Itis according to this system that the mural paintings at 
the Berlin War Museum were executed. To make the composition, 
three parts of cheese and one of slaked fat lime are stirred, the 
quantity of colour to be added being regulated by practice. Only 
earth colours or oxides of iron would be used for light red to dark 
brown shades ; for blue, ultramarine or cobalt blue would be used ; for 
white, oxide of zinc or sulphate of baryta; and for black, animal 
black, Inorganic colours, such as those of aniline, would not be 
used, nor would Prussian blue, vermillion, blue ochre, and white 
lead be employed, on account of the injurious effects of the sulphur 
present in the cheese in combination with these substances. The 
caseous lime should be prepared daily, and the brushes should be 
cleaned after the application of each coat of paint. The process 
thus described is recommended for its economy, the walls of a 
house being painted as fast as the scaffolding is removed. The 
caseous paint does not easily take fire. 





MISCELLANEA. 


Messrs. ALEXANDER SHANKS AND Son, engineers, of 
Dens Ironworks, Arbroath, have changed their London office 
address from 27, Leadenhall-street, to 110, Cannon-street, E.C. 
Their warehouse and show-room will be at 44, Tenter-street East, 
Goodman’s-fields, E. 


Tue deposit of plans for private Bills intended to be 
proceeded with next session was completed on the 30th ult. The 
total number of plans deposited is 157, which are divided as 
follows:—Railways, 58; tramways, 15; provisional orders, 38; 
miscellaneous, 46. Last year the total was 132, consisting of 47 
railways, 12 tramways, 40 provisional orders, and 33 miscellaneous. 


Speakine of the proposed meeting of the Iron and Steel 
Institute in America next year, the Railroad Gazette heads a para- 
graph, ‘‘ The British will be welcome,” and says that ‘‘ A visit of 
the kind contemplated would be pleasant and advantageous to all 
parties, and would remove a great deal of the prejudice many 
of the members have to this country.” 


Some little time back the Local Board of Walton-le- 
Dale advertised for schemes for the sewering and disposal of the 
sewage of their district. In response to this many schemes have 
been sent in from some well-known engineers, The ultimate 
decision as to the merits of the various schemes was submitted to 
Mr. Thomas Fenwick, C.E., of Leeds, and he has just awarded 
the first premium to Mr. William Wrennoll, C.E., of Liverpool, 
and the second premium to Messrs. H. T. Johnson and Co. 


From latest reports received at Washington it appears 
that the preliminary trial of the monitor Terror at Philadelphia 
was, in the main, a success, although, owing to the absence of 
lagging on the boilers and steam pipes, the radiation of heat was 
so great as to materially modify the performance of the main 
engines in the development of horse-power, while the temperature 
on the first day rose to no less than 201 deg. Fah. in the fire-room. 
Of course no human being could stand such heat, so the trial was 
postponed until some modifications were made in the forced 
draught system. After this was accomplished the trial was carried 
to a successful issue, the draught blowers reaching a speed of 600 
revolutions per minute for twenty-four hours without a hitch of 
any kind. e trial is regarded as successful. 


Tue Pulsometer Engineering Company is introducing 
what it terms a Regenerative Freezing Apparatus, for which it 
claims great economy in working, and very small consumption of 
fuel for a given amount of work, whether in ice making, cooling 
liquids, or refrigerating meat and provisions. The saving in cost 
of fuel and labour being, they inform us, strikingly apparent when 
compared with what are generally known as cold dry-air machines. 
The regenerative system of refrigeration has been carefully tested 
in continuous operation for nearly two years before being adopted 
by the company, who state that as much as fourteen tons of ice 
can be guaranteed from the expenditure of one ton of coals, and 
that the enormous number of 60,000 carcases of meat can be main- 
tained in a frozen condition at a temperature approaching zero 
= the consumption of about two tons of coals in twenty-four 

ours, 


A LETTER from Bermuda tells us that H.M.S. Canada 
twisted her ram in a collision, and it was taken off at Halifax and 
brovght to Bermuda on the deck of the Canada, to be refitted. 
The ram is a solid brass casting, weighing about eight tons, which 
forms the main stem. The part twisted being taken off, leaves an 
opening about a foot wide, going up the bow about 15ft. The ram 
also forms part of the main keel, running aft about 30ft.; about 
10ft. of that part removed leaves another bad opening. All the 
damage done is right forward below the water line. The Canada 
had a temporary bow made of wood while coming to Bermuda. At 
the date of our correspondent’s letter there were about twenty-five 
shipwrights working on the Canada from 6.30 in the morning until 
9.15 at night, having only half-hour at dinner; and it is probable 
that she will not be out of dock until Christmas. The moulders 
had received orders to cast 3000 brass bolts for the Canada, 


Tue death is announced of Mr. John Benjamin Dancer, 
a Manchester optician to whom many important inventions are due. 
Mr. Dancer was born in London in the year 1812.. He settled in 
Manchester in 1835, and soon made his mark in scientific circles, 
He was elected a member of the Literary and Philosophical Society, 
and Fellow of the Royal Astronomical Society. He was the first 
to suggest the application of photography in connection with the 
magic-lantern, and he followed it up by other improvements. He 
also constructed the optical chromatic fountain, an idea which has 
since been further developed at South Kensington and Old Trafford, 
Manchester. Dr. Dance’s services in connection with electricity 
and photography were of a valuable and important nature. 
Further, Dr. Joule states that the first thermometer made in 
England with any pretensions to accuracy was ccnstructed by the 
deceased. He was also successful in producing microscopes which, 
while fully equal to the requirements of original research, were 
within reach of working-men naturalists. During the later years 
of his life Mr. Dancer’s pecuniary circumstances were of a 
straitene ? character, and he also suffered from total blindness. 


‘THE Board of Conciliation which was appointed to inves- 
tigate the question whether the men in the Bolton district who had 
been out on strike were entitled to any advance in wages, has held a 
number of meetings since the termination of the strike, but has 
not yet come to any decision. It was fully expected by the men 
that the matter would have be2n settled this week, and it is now 
hoped that a settlement may be come to at the next meeting. In 
this arrangement of the dispute through a Board of Conciliation 
the men are receiving no assistance or recognition from their respec- 
tive trades union societies, and the general secretaries of the Amalga- 
mated Society of Engineers and the Steam Engine Makers’ Society, 
who were asked to represent the men on the Board, absolutely 
refused to take any part in the proceedings. There are still 
several hundreds of the men who went out on strike who have not 
been taken on at their old shops, and who have not been able to 
obtain work elsewhere. There is another strike at Blackburn, the 
settlement of which is to be practically governed by the result of 
the Bolton arbitration, and the delay in coming to a decision is 
causing an uneasy feeling amongst the men, many of whom are 
very anxious to return to work, 


At the general monthly meeting of the Royal Institu- 
tion of Great Britain on Monday last the following lecture arrange- 
ments were announced :—Sir Kobert Stawell Bail, LL.D., F.R.S., 
Royal Astronomer of Ireland, six lectures, adapted to a juvenile 
re ola on ‘‘ Astronomy: the Sun, Moon, Planets, Comets, and 
Stars,” on December 27th—Tuesday—December 29th, 31st, 1887 ; 
January 3rd, 5th, 7th, 1888. Mr. George John Romangs, M.A., 
LL.D., F.R.S., M.R.1L., ten lectures—‘‘ Before and After Darwin” 
-——on Tuesdays, January 17th to March 20th. Mr. Hubert Herko- 
mer, M.A., A.R.A., Slade Professor of Fine Art in the University 
of Oxford, three lectures—on Thursdays, January 19th, ‘‘The 
Walker School ;” January 26th, ‘‘ My Visits to America ;” February 
2nd, ‘*‘ Art Education.” Mr. C. Hubert H. Parry, M.A., Professor 
of Musical History and Composition at the Royal College of Music, 
four lectures on ‘‘ Early Secular Choral Music, from the Thirteenth 
Century till the beginning of the Seventeenth,” with illustrations, 
on Thursdays, February 9th, 16th, 23rd; March Ist. The Rev. 
W. H. Dallinger, LL.D., F.R.S., three lectures, on ‘“‘ Microscopical 
Work with Recent Lenses on the Least and Simplest Forms of 
Life,” on Thursdays, March 8th, 15th, 22nd. The Right Hon. 
Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., M.R.L., seven lec- 
tures, on ‘‘Experimental Optics,” illustrated by electric light, on 
Saturdays, January 2lst to March 3rd. Mr. William Archer, 
three lectures on “The Modern Drama; French, Scandinavian 
and English,” on Saturdays, March 10th, 17th, 24th. 
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LEIPSIC.—A. Twietmeyer, Book: q 

NEW YORK.—Tue Witimer and Rocers News Oompany, 
Beekman-street. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 





*,* All letters intended for insertion in Toe ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a proof of good faith. No notice what- 
ever can be taken of anonymous communications. 

*,* We cannot undertake to return drawings or manuscripts ; we must there- 
fore request correspondents to keep copies. 

*,* In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d. postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions. 

Perpetvuat Motion.—Emphatically no, 

C. J. L.— The address is quite right, but there is no exhibition, 

TuBaL. —‘ Treatise on Metalliferous Minerals and Mining,” by D. C. Davies, 
and *‘ Mining and Quarrying,” by J. H. Collins (Weales’ Series), both pub- 
lished by Loci 1 and Co, 

J.A.H. ¢ ee). — You cannot a water at all wnder the conditions, The 
bucket of the pump must not be more than 15ft. above the level of the water 
in the well, to insure regular action, 

G. 8. H.— We do not think anything could be gained by the publication of 
your letter, It is more than probable that the invention will next be heard 
of in the law courts on a question of novelty. 

8. H.—It is quite possible that in a particular case you effected a saving 
of 35 per cent., or even of 80 or 90 per cent.; but it does not follow that you 
could, under any and every circumstance, effect a saving. 





MASOUTA. 
(To the Editor of The Engineer.) 

Srr,--I notice an inquiry in your impression of the 18th inst. re 
‘*Masonta.” Itstruck me this might be an error for ‘‘ Masouta”"—naphtha 
residue. If it is I will be very happy to give any —— in my 

G. B. 


power, Froom, 
Nijni-Novgorod, Russia, November 30th. 





BAND SAWS. 
(To the Editor of The Engineer.) 

Sir,—-Can any correspondent inform me why it is that band saws 
crack in various places? I have several new saws lately which are 
utterly ruined through being cracked in so —- places. Is there any 
other metal, such as phosphor bronze or gun-metal, that could be made to 
answer better? J. R. 

December 4th. 





FLANGING STEEL PLATES. 
(To the Editor of The Engineer.) 

Sir,—Will any of your readers kindly tell me what is the force required 
to flange steel plates cold, | O-4in. thick? I want to know what pres- 
sure I should have to apply along a strip of such a plate, 3in. wide and 4ft. 
long, to bend it to a right angle cold. I can find no information on the 
subject in any book, paper, or treatise. Ferrum. 

Sunderland, December 5th. 


SUBSCRIPTIONS. 


Tar Enatineer can be had, by order, from any newsagent in town or country 
at the various railway stations; or it can, if preferred, be supplied direct 
from the office on the following terms (paid in advance):— 
Half-yearly (including double numbers)... .. .. 
Yearly (including two double numbers) .. 
If credit occur, an extra charge of two shillings and sixpence per annum will 
be made, Tuer ENGINEER is registered for transmission abroad, 
A complete set of Tak Encineer can be had on application. 
Foreign Subscriptions for Thin Paper Copies will, until further notice, be 
received at the rates given below:—Foreign Subscribers paying in advance 
at the published rates will receive THe ENGINEER weekly and post-free 


Subscriptions sent by Post-office order must be accompanied by letter of 
advice to the Publisher. Thick Paper Cops may be ¥ preferred, at 
increased rates. 

Remittance British 


by Post-ofice order. — Australia, Belgium, 
Columbia, British Guiana, Canada, Cape of Sood eee i 
Hawaiian Islands, Keyrt, France, Germany, Gibraltar, Italy, Malta, 
Natal, Netherlands, Mauritius, New Brunswick, Newfoundland, New 
South Wales, New Zealand, Portugal, Switzerland, Tas- 
mania, Turkey, United Sta’ West Coast of West Indies, 
Cyprus, £1 16s. China, Japan, India, £2 0s, 6d. 
Remittance by Bill on London.—Austria, Buenos Ayres and Algeria, 
peg ho ee ae Peru, a , Sein, — 
Chili, Borneo, on, Java, an Binga, 
Sandwich Isles, £258. ates _— 


ADVERTISEMENTS. 

*," The charge for Advertisements of four lines and under is three shillings, 
for every two lines afterwards ili i. 
charged one shilling. The line averages seven words. 
ment measures an inch or more the charge is ten shillings inch, All 
single advertisements from the country must be accompanied afl Post-office 





: = nen atone will baat inserted a all 
practwal regularity, but reg ty cannot be guaran in any such case. 
‘All except weekly advertisements are taken subject to this condition. 


Advertisements cannot be inserted unless delivered before Six 
o'clock on Thursday evening; and in consequence of the 
necessity for going to press early with a portion of the edition, 
ALTERATIONS to standing advertisements should arrive not 
later than Three o'clock on Wednesday afternoon in each week. 


Letters relating to Advertisements and the Publishing Department a the 


paper are to be addressed to the Publisher, Mr. George Leopold Riche ; ail 
0 letters to be addressed to the Editor of Tuk Enoinekr, 163, Strand. 


order in payment. 





MEETINGS NEXT WEEE. 


Tae Institution or Civit Enaingers.—Tuesday, December 13th, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘ Electrical 
Tramways: the Bessbrook and Newry Tramway,” by Edw. Hopkinson, 
M.A., D.Sc., Assoc. M. Inst. C.E. Friday, December 16th, at 7.30 p.m.,: 
Students’ meeting. Paper to be read :—‘‘ River Gauging at the Vyrnwy 
Reservoir,” by John H. Parkin, Stud. Inst. C.E.; Professor W. C. Unwin, 
B.8c., F.R.8., in the chair. 

Society or Arts.—Monday, December 12th, at 8 pm. Cantor lectures : 
“The Elements of Architectural Design,” by H.H. Statham. Lecture III. 
—The statical conditions of the arched method of covering —Distinction 
between the column and the buttress—The ‘‘ waggon” vault—The dome 
and domed architecture—The develop t of the vault—Transition from 
Romanesque to pointed architecture—Constructive origin of the pointed 
arch—Its development into the complete Gothic style—Comparative 
analysis of Greek and Gothic styles.—Wednesday, December 14th, at 
8 p.m.: Ordinary meeting. ‘‘Commercial Education,” by Sir Phili 
am Sir Douglas Galton, K.C.B., F.R.8., Chairman of Council, will 
preside. 

Cuemicat Sociery.—Thursday, December 15th, at 8p.m. Papers to be 
read ;—‘‘ An Apparatus for Comparison of Colour Tints,” by A. W. Stokes ; 
‘The Sulphonation of Naphthalene,” by Dr. Armstrong and W. P. 
Wynne, B.8c.; ‘‘ Isomeric Changes in the Naphthalene Series Nos. 1, 2, 
8, and 4," by Dr. Armstrong and Messrs. Amphlet Williamson and 
Wynne; ‘ Note from the Chemical Laboratory of the Yorkshire College, 

(1) The Reduction of Chlorates by the Copper-Zinc Owes @ 
The Oxidation of Oxalic Acid by Potassium Bi-chromate ; (3) A Metho 
of Separating Supernatant Liquids,” by C. H. <-y > & “The Alloys 
of Copper and Antimony and of Copper and Tin,” by E. J. Bell, Ph.D. 
Society or Arcuitects,—Tuesday, December 13th, at St. James’ Hall, 
Piccadilly, W., at 7 p.m.: Ordinary meeting. Paper to be read :—‘‘ The 
ag of Architect, Surveyor, and Builder,” by Mr. J. Leaning, 

ember, 
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THE UNITED STATES’ NAVY. 


TuosE who believe that nothing right can be done by 
the British Admiralty, while everything done by the 
naval administrators of other nations must be right, may 
learn something from the report— just issued—addressed by 
Mr. George W. Melville, Chief of the Bureau of Steam 
Engineering, to the Hon. W. C. Whitney, Secretary of the 
United States’ Navy. They will find therein ample 
evidence that even Americans can make mistakes and 
perpetrate red-tape blunders, quite equal in magnitude 
to anything that is to be met with at this side of the 
Atlantic. r. Melville is very outspoken, and uses 
language which certainly does not 2 are The 
sums appropriated to the use of the Navy are compara- 
tively small, and, as a consequence, the Bureau is often 
in difficulties, and compelled to resort to expedients 
which are creditable to the officials though not to the 
nation. The practice known as “robbing Peter to pay 
Paul” seems to be in much favour. It has, however, the 
drawback that what suits Peter will not always fit Paul. 
Thus, for example, we are told that the old engines of the 
Kearsarge were found to be unfit for further service, and 
have been taken out. As the hull will not last very long 
it was deemed unnecessary to build new engines for her, 
and so the engines taken years ago out of the Nantasket 
have been put into her. These engines are much too 
small for the ship ; but, says Mr. Melville, “they are the 
best that could be put in under the circumstances,” as 
there were no boilers for her twohave been taken out of the 
Swatara and two from the Alliance, and the deficiency in 
these vessels has been made up by using forced draught. 
This seems to be economy with a vengeance; and we 
venture to think that, on the whole, it might have been 
cheaper to break up the Kearsarge, or to lay her up for 
the sake of the memories which cling to her, than to fit 
her out by such desperate expedients. 

Perhaps the most interesting portion .of the report is 
that which deals with the personnel of the engineer corps. 
It is said that in this country we could not embark on a 
naval war for lack of engineers and firemen. In the 
United States, as far as engineers are concerned, they are 
not better off. Congress has gone on reducingthe num- 
bers in the whole staff on service last October counted 
but 223. The Bureau being already embarrassed in the 
cy + of officers in such a manner that the 
machinery of vessels in commission may be properly 
cared for, and at the same time the multifarious duties 
on shore properly attended to, “ it is difficult to foresee,” 
says Mr. Melville, “ what is to be done when the per- 
sonnel of the engineer corps becomes reduced to the legal 
limit of 170, and when the number of engineers required 
on board of each vessel in commission will be so much 
greater, on account of their complicated machinery, than 
any vessels now in service. The number of engineers 
detailed to duty as professors of marine engineering at 
colleges has had to be reduced, and such details will very 
soon have to be stopped altogether, unless some provision 
is made for stopping the decrease in the personnel of the 
corps. The reduction in the number of passed-assistant 
a makes promotion very slow for the assistants, 
and has a very discouraging effect upon them. I would 
recommend that, if possible, the number of passed- 
assistant engineers should be increased to the former 
number of 100. The least that should be done, how- 
ever, is the immediate stoppage of the reduction and 
the annual appointment of a sufficient number of 
the lower grade to make up the national loss.” 
Mr. Melville calls attention to the injustice done to 
engineering students in assigning them relative ranks, 
cadet midshipmen taking precedence of cadet engineers. 
Both the Navy Department and Congress have been from 
time to time appealed to to correct this injustice b 
making all graduates of the Naval Academy rank wit 
each other according to relative merit at graduation, but 





none of these efforts have thus far proved successful. 
These officers are put to great inconvenience by being 
thus left behind other officers of the service with whom 
they first entered upon the regular duties of the Navy as 
commissioned officers. “I would recommend, says Mr. 


Melville, that in their case also the Department should. 


invoke the assistance of Congress.” 

In days gone by engineers in the British Navy suffered 
many hard things at the hands of commanding officers. 
In some cases this was due to the circumstance that the 
engineers of the period were in no sense or way, either 
by manners or education, gentlemen. Things are very 
much better now. The social status of the engineer has 
been raised, and his importance is recognised to a very 
considerable extent, albeit nut so fully as is desirable. 
In the United States Navy, however, captains do not 
seem to have much sympathy with engineers, or else they 
permit red-tape to control them to—for the engineers—a 
very unpleasant degree. Some captains are better than 
others. ‘“ Many commanding officers,” however, we are 
told, “ arrange watches to suit themselves, often requiring 
engineers to stand regular watches in the engine-room, 
day and night, whether there is anything to demand 
their attention or not. Standing a watch, as does 
the officer of the deck, with military duties to per- 
form, is one thing; and standing watch, as engineers 
are frequently required to do, over a mass of cold cast 
iron, is quite another. It is neither inspiriting nor health- 
ful to the victim.” We quite agree with Mr. Melville, 
and hope that his suggestion may be adopted, that the 


Engineer Department should be permitted to settle - 


engineering details. As we read the report it recalls, page 
after page, statements that have been made time and 
again concerning our own naval administration. Notwith- 
standing its length, we make the following quotation :— 
“ As an instance of the inconsistent way in which men are 
apportioned to the different vessels, it may be mentioned 
that the Boston and Atlanta have each a smaller engineer's 
force than the Trenton, which has similar machinery but 
a quarter less power. Moreover, the machinery of the 
former vessels is in several water-tight compartments, and 
for this reason alone needs more men than the latter, 
which is all in one compartment. Another case is that of 
the Alliance, which has fewer boilers than others of her 
class, but is able by forced draught to develope more power; 
nevertheless she is allowed fewer coal trimmers than her 
sister ships. To make matters worse, the importance of the 
work of these men in the engineer's department is in 
many cases made secondary to that of work on deck. The 
firemen are kept on deck by the hour and exercised in the 
manipulation of the spars and sails, while the work below 
is neglected. Not very long ago, on board a ship which 
is full of machinery, the chief engineer complained that 
he was unable te do the necessary overhauling and repairs, 
as he was not allowed the use of his men. The reply of 
the commanding officer was that the presence of the men 
at the drills could not be dispensed with, and that if 
repairs to the engines were necessary they could be done at 
night. The result of such action is inefficiency of the motive 
power and unduly rapid deterioration of the boilers and 
machinery. The average life of our boilers is less than it 
should be,and many of our engines, although originally eco- 
nomical, have become wasteful of fuel simply from want 
of attention, while the labour which should be used on 
them is diverted into other channels. This must all be 
changed, and changed quickly, if our vessels are to be 
kept in effective condition. The department enlists men 
for the engineer’s force for the purpose of manipulating 
and taking care of the machinery, and they should not be 
employed for other purposes while this work remains 
undone. None of these men should be employed in any 
work other than that for which they were intended, with- 
out the previous statement of the engineer in charge that 
his department is in such a state that their services ‘can 
be spared, this statement to be recorded in the steam log- 
book. The coal trimmers should be considered as a 
permanent part of the engineers force, as was in- 
tended when the rating of coal trimmers was established.” 
We could find in the back volumes of THe EncIxeEerR 
passages almost identical with the foregoing. It would 
seem indeed as if everything connected with the American 
navy was about a quarter of a century behind the age. 

Engineers being so scarce, it might be imagined that 
they would be supplemented, as in our own navy, by a 
staff of engine-room artificers; but this is not the case. 
The artificers cannot be got under the conditions. It is 
impossible to get as good a class of machinists and petty 
officers of the artificer class as is desirable. This is not so 
much on account of the pay—although this should be 
greater in some cases—as the conditions of life to which 
these men are subjected on board ship. “ Few mechanics 
who can earn good wages on shore are willing to go to 
sea when they must swing in a hammock, eat out of a tin 
pan, assist in all sorts of drudgery, be ‘horsed’ around 
generally, and be permitted to go ashore only at long in- 
tervals. The services of good men are nec to the effi- 
ciency of our ships, and every effort should be made to 
obtain such. The petty officers of the higher grades 
should be kept apart from the other men as much as pos- 
sible, otherwise they lose to a t extent their influence 
over them. I see no reason why the machinists, together 
with a few certain other petty officers, should not have a 
place on the berth-deck partitioned off for their use where 
they could have comparative privacy. This could be very 
easily done ot some of the more recent vessels where the 
division of the vessel by numerous water-tight bulkheads 
lends itself to such an arrangement. These men should 
also be allowed greater privileges than the minor enlisted 
men in the matter of ‘liberty’ onshore. They should be 
furnished with lockers in which to properly keep their 
clothing, and with facilities for maintaining a decent 
mess.” 

The more carefully the report is studied the more 
glaring do the defects in the administration of the affairs 
of the republic become. There is nothing in this wretched 
old worn-out country much worse than we can find at the 
other side of the Atlantic. What do our own naval re- 
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formers think of the fact that there are four different 
departments to supply steam are | to ships, and that 
three departments have charge of it iu ships in commission. 
Need we add that the departments do not work har- 
moniously. No wonder that Mr. Melville advises that 
changes be made in the system. He is also very desirous, 
and justly desirous, that full power runs should often be 
made. What he has to say on this subject is so sound in 
its reasoning that we make no apology in reproducing it 
here. “Our ships, after their first trials, are seldom if 
ever run at full power; hence it is never certain that 
the machinery will be equal to such a task when required, 
and the engineer’s force, from lack of experience, is likely 
to be found wanting at acriticalmoment. If it is necessary 
for the efficiency of a vessel that its crew should be 
frequently drilled in the manipulation of the sails, guns, 
and small arms, it would be but reasonable to suppose 
that the firemen, and others of the engineer’s force, 
would need some practice to enable them to become 
as proficient in their duties as the standard of excel- 
lence would require. It is a comparatively easy matter 
to run the machinery at two-thirds power; it is 
the last half-knot that counts. Every ship in commission 
should be tried at least once every six months, and more 
frequently if possible, for eight hours under full power. 
It would be better if a longer run could be made, but 
the number of men allowed will not permit of it, as at 
full power the watches have to be doubled, and the men 
cannot stand the strain. A part of this run should be 
made over a measured base in order to determine the 


-exact speed. Each ship should also, once a year, be sub- 


jected to a progressive speed trial, over a measured base 
if possible. The results of these trials would give to the 
department a good idea of the efficiency of the machinery, 
and would be useful in many ways. A carefully kept 
record of the performance of each vessel is of the greatest 
use to the department, both in proportioning the ma- 
chinery of new vessels and in improving that of existing 
ones.” 

Much remains to be noticed in Mr. Melville’s report, 
and to this we may return. We have said enough, we 
think, to show that although “two wrongs do not make 
one right,” our own naval administration is not exception- 
ally bad. We are a very outspoken people, and are never, 
it would seem, so happy as when we are decrying our- 
selves. If other naval Powers were less chary than they 
are of making their affairs public, it would be seen that 
they are, after all, not better off than we are. At least 
that seems to be one lesson that Mr. Melville’s report 
teaches. 


COAL IN SOUTH AFRICA. 


Ir seems perfectly certain that until coal discoveries 
and the development of means of transport in the South 
African colonies enable a free supply of fuel to be ob- 
tained there is but little chance of the abundant deposits 
of gold found in various localities within them being 
profitably worked. Throughout South Africa generally 
there is a deficiency of two important necessaries towards 
the paying extraction of gold. Neither timber nor water 
is found either in sufficient quantity or sufficiently dis- 
tributed to enable many apparently rich mines of gold to 
be worked with the economy which alone can make them 
paying concerns. We read of discoveries of mines, the 
crushings of which are reported to be exceptionally fruit- 
ful, and although we are cautioned by the temperate 
portion of the press of the South African colonies to 
receive with caution many of the very glowing accounts 
sent home for the temptation of English investor, we be- 
lieve that it cannot be denied that there is every proof that 
South African goldfields are likely to prove profitable. 
But the disabilities above referred to must certainly 
operate to prevent successful mining. It is of little use 
extracting heavy percentages of gold from the quartz if 
the cost of doing so be in excess of the value of such per- 
centage. But in the large majority of cases it is certain 
such has proved to be the result of gold mining operations 
hitherto in South Africa. As the first factor towards this 
excessive cost there is the very limited means of transport 
yet available by which the heavy machinery required can 
be sent to the localities in which the finest goldtields are 
situated. The ox wagon, with its ten to sixteen yoke of 
animals, is still in most places the only means available 
by which machinery can be got uptothem. Breakdowns 
are constant over the unformed roads, and much of the 
machinery reaches its destination in an utterly irreparable 
condition. But the difficulties by no means cease even 
when the engines, stampers, &., are erected. Then 
there have to be dealt with the scarcity of fuel and water, 
and enormous expenditure has to be incurred to make 
good the deficiency in those two important items. It 
may be taken for granted, we think, that, given a 
good supply of fuel, water may be raised anywhere at 
what would prove a comparatively trifling expense. 
Therefore coal would promote the supply of water 
The extended discovery and opening of coalfields is 
undoubtedly the prime necesssity towards making 
the goldfields of South Africa pay in _ proportion 
to their alleged richness. There appears to be every 
prospect that there are few districts of any size in our 
colonies of the Cape and Natal which do not contain coal 
deposits in a greater or lesser degree. Many of these 
have been opened and partially worked, though their full 
development must await the extension of railways, and 
these are only likely to spread towards them as the 
settlers devote themselves less entirely than they do at 
present to agricultural pursuits. 

More favoured than our own colonies of the Cape and 
Natal, appears to be the semi-independent Transvaal. To 
its inhabitants, and to the many thousands of all nation- 
alities who are now flocking to it, attracted by the reports 
of the richness of its goldfields, the recent + Sei of 


coal within it must prove to be of the highest importance. 
They may, as we have above pointed out, turn unremunera- 
tive mining into an industry which must prove most 
profitable, though at the best, gold mining, like every 
other form of enterprise, seems likely to yield but what 





may be termed fair average returns upon the cost of con- 
ducting it. It is only the lucky discoverer, who grows 
suddenly rich, and he is but one among thousands who 
fail. Of the late discoveries of coal in the Transvaal the 
we. mine is situated at some fifty miles from 

ohannesburg. It is now being worked, and its product 
already meets witha great demand throughout the gold- 
fields along the whole length of Witwatersrand. It is 
also being freely used for household purposes, the sparse- 
ness of timber, of which we have before made mention as 
characterising South African colonies generally, making 
coal much cheaper fuel for such purposes than wood. To 
quote from the authority announcing this find :—* The 

i is known as the Venter’s and Holspruit coal- 

elds, and is situated on the banks of the Wilge river. 
The quality of the coal is declared by those who have used 
it, including the Stanhope, Knight’s, and Wemmer’s com- 
panies, to be excellent; and as it is being extracted from a 
seam near to the surface, there is every reason to believe 
that it will be better still when depth has been attained. 
The seam now being worked is not less than 19ft. Gin. 
thick, and the extent of the deposit is said to be simpl 
incalculable.” Further finds of coal are reported, thoug 
not with sufficient detail for us fully to state their cha- 
racter or value, within fourteen miles of Delagoa Bay ; 
and if there be any reliance to be placed on this report, 
the find must add greatly to the value of the country 
through which runs the railway just opened through 
Portuguese territory from that Bay towards the Trans- 
vaal. We notice that there isa desire expressed to urge 
on the British Government the acquisition of a portion 
at least of that territory, by purchase or exchange. If it 
be possible to carry out that desire, there appears much 
to be said in favour of it. What with the fact that, on 
our own borderland, we are exposed to competition in the 
carrying-trade of an alien Power, and the additional fact 
that that trade communicates with the territory of a 
semi-independent State which is notoriously hostile to us, 
there is every reason why Delagoa Bay, its railway, and 
the country through which the latter passes, should be 
transformed, if possible, into British Possessions. The 
value of such an acquisition must be greatly increased by 
the recent discovery of coal; for coal, as we have pointed 
out, is vital in every way to the success of the great gold- 
mining industry of our South African Colonies. With 
facilities for transport increased, coal will remedy the 
deficiency so much felt of both wood and water, and 
enable the valuable metalliferous deposits which exist in 
South Africa to be profitably worked. Until this advan- 
tage is secured, these deposits are comparatively almost 
valueless, and the attention of the Imperial Government 
may well be directed towards aiding the measures neces- 
sary to obtain it. 


RAILWAYS IN INDIA, 


Tue three systems on which railways have been con- 
structed and worked in India are the Guaranteed, the 
State, and the Assisted, each of which is sub-divided. 
The mileage open at theend of 1886 for British India was :— 
Guaranteed, 3928 ; capital, £60,763,058 ; proportion of 
working expenses to receipts, 49°37. State Imperial, 6168 ; 
capital, £90,488,941 ; proportion of working expenses, 44°44. 
State Provincial, 1384 ; capital, £10,291,593 ; ree of 
working expenses,62°53. Assisted, 587; capital, £3,423,367 ; 
proportion of working expenses, 59°32. In addition there 
were in the Native States 798 miles of railway with a 
capital of £5,531,952, and proportion of working expenses, 
52°80. The totals were :—Miles open, 12,865 ; capital, 
£170,498,911; goodscarried, 19,576,365 tons ; passengers car- 
ried, 88,436,318 ; gross earnings, £18,704,536 ; working ex- 
penses, £8,930,983 ; net receipts, £9,773,553 ; proportion of 
working expenses, 47°75. The increasesin each of the above 
over 1885 percent. were:—Miles open, 5°32; capital, 5 ; goods 
carried, 3°44 ; passengers carried, 9°37 ; gross earnings, 4°26 ; 
working expenses, 0°78, net receipts, *709, while the pro- 
portion of working expenses to receipts decreased 1°38 per 
cent. The increase in the receipts and traffic was spread 
over most of the railways, but was more marked in the 
case of the Great Indian Peninsula and Rajputana- 
Malwa Railways, which gave respectively 47 and 19 per 
cent. of the increase in the traffic receipts. The increase 
on goods traffic was considerable, and included 31 out of 
the 47 items tabulated. The improvement in the former 
railway was caused mainly by the recovery of the cotton 
and wheat trades. In consequence of scarcity of food 
grains in the Punjab, the carriage of wheat on the North- 
Western system declined considerably, which, combined 
with large expenditure on renewals of permanent way and 
rolling stock, and on the restoration of flood damages, 
caused a falling off in the net revenue of that system 
amounting to £200,000. The aggregate net profits 
realised in 1886 by all the Indian railways amounted to 
5°9 per cent. on the capital outlay, a better return than in 
1885, when the percentage of net receipts was 5°84. In 
the present statement the Scinde, Punjab, and Delhi Rail- 
way no longer contributes to the figures of guaranteed 
railways. It was purchased by the State on Ist January, 
1886, and as a part of the North-Western system isincluded 
under the State railways. In the expenditure are in- 
cluded all charges falling on the Government for manage- 
ment and working expenses of railways, interest on capital 
outlay, control, land required by the companies, 
miscellaneous items, such as head-quarters establishment 
and survey. After meeting all these expenses, the total 
charge to the State in 1885-6 was £731,713, a charge 
which, in the next few years, is expected to increase rather 
than diminish, as new lines likely at first to be un- 
remunerative are being largely constructed. The rail- 
way mileage open on 31st March, 1887, had increased to 
13,390, showing that in the twelve months then ended 
1025 miles were completed and opened for traffic. In 
addition there were 3205 miles under construction or 
sanctioned. The chief sections of railway opened were 
275 miles of the Sind Pishin and Sind Sugar sections of 
the North-Western Railway, 251 miles of the Southern 
Mahratta system, 87 miles of the Nizam’s Railway, 73 
miles of the Bengal and North-Western line, 59 miles on 





the Jodhpore State line, 55 miles between Luck- 
now and Situpur, 42 miles on the Indian Midland, 
41 on the West of India Portugese Railway, and 39 
between Bahraich and Naipalgang. The chief extensions 
sanctioned were 225 miles between Toungoo and Mandalay, 
124 miles in Mysore, and 67 in Kathiawar. The East 
Indian Railway bridge over the Hoogly, and the Tirhoot 
Railway bridge over the Gunduck were opened in the 
spring of 1887. The bridges over the Ganges at Balawala 
and Benares for the Oude and Rohilkund line, the Indian 
Midland Railway bridge over the Jumna at Kalpi, the 
Jhelum Bridge for the Sind Sugar Railway, and the Sutlej 
bridge at Ferozopore were all within a few months of 
completion. The Sukhur Bridge over the Indus is the 
only one the construction of which has been delayed. 

The original great trunk lines of India are due to the 
guaranteed companies in a contract between them and the 
Government that the latter gave the land required free 
of charge, and guaranteed interest at the rate of 5 per 
cent. on the share capital raised with its consent, and a 
lower rate upon debenture capital. A general supervision 
of the railway is also retained, and stores and troops are 
carried on favourable terms. If the net profits fall in any 
half-year below the amount of guaranteed interest, the 
Government makes up the deficiency. If they exceed the 
amount, the surplus is equally divided between the com- 
pany and the Government, who have also the right of 

uying the undertaking at specified dates on payment of 
the value of the shares calculated at their saeken price on 
the average of the three preceding years. In this way the 
East Indian Railway was acquired in 1880, the Eastern 
Bengal Railway in 1884, and the Scinde, Punjab, 
and Delhi lines in 1885-6. In 1870 anew policy of railway 
development by the direct agency of the State was in- 
augurated; and in 1880-81 a return was made to the 
system of encouraging private enterprise by State assist- 
ance. The amount of assistance to the subsidised or 
assisted railways varies, but it always includes a free gift 
of the land, and carries with it the option of purchase by 
the State. The Government have placed before the 
public the financial results yielded by Indian railways as 
an indication to private enterprise of the returns to be 
expected from investments in future undertakings with- 
out a permanent Government guarantee. There are two 
railways on this basis, the Bengal and North-Western 
and the Turakessur Railway Companies, in both of which 
cases the results obtained Bem proved very satisfactory. 
The former opened in 1884, paying in 1886 3°63 per cent. 
on its capital outlay of £2,227,506; and the latter opened 
in 1885, paying in 1886 7 per cent. on its capital outlay of 
£168,899. 





LEAD MINES AND LEAD. 


Tue remarkable movements in the price of copper and of tin 
have now extended to lead, and there have been some sharp 
advances both in the price of lead and of products of pig lead. 
It is well known that between two and three years ago lead 
reached a very low range of prices. Three years ago, one of the 
chief producing companies sold its lead at a price as low on 
the average of one month as £10 4s. 8d.; and in the year 1885 
the price over two months was £10 5s. 6d. per ton, but later on 
in that year there was a rather rapid rise, and the price before 
the end of the year was £12 5s. Although the whole of the 
increase was not maintained, yet the average price for 1885 rose 
to £11 10s. in London market, and for the past year it was as 
high as £12 4s. 9d. For the year 1885 the production of British 
lead was very low—it was only 37,687 tons, and the importation 
of lead was less than it had been ; but the slight increase in the 
price of lead raised the output and also slightly raised the 
import. Last year our mines gave ores which yielded 39,482 tons 
of lead—a low production, though above that for the previous 
year, as we have shown. This year there has been, until the 
end of last month, a steady market for lead ; but in the last 
week or two the market has shown some of the signs of that 
increase in prices by leaps and bounds which had previously 
characterised the copper market and that for tin. 1 rose 
until over £15 was paid for both Spanish and soft English lead ; 
and white and red lead, with other lead products, rose with 
some rapidity also. The effect of this increase, especially if it 
continue, will be to cause some of the long-closed mines to be 
opened out, and to enlarge the production of one of the metals 
which has been long worked in this country, but which has felt 
more than most of our metallugical industries the keenness of 
the competition with foreign importations. It cannot be 
forgotten that whilst last year British lead was produced to 
the extent of only 39,482 tons, the lead imported and that 
smelted from foreign ores was as much as 135,512 tons. No 
doubt, this would be partly due to the richness of the imported 
ores and the silver lead brought in, but in part that large 
importation is contributed to by the fact that the royalties 
abroad are much less than those on the lead produced in this 
country ; and it is by no means impossible that the foreign 
producers of lead may reap the bulk of the benefit which the 
rise in prices will give. The rise in prices will allow 
some closed mines to be opened out, and may do much 

to districts depending in a degree on lead mining 
for the employment of considerable portions of the population ; 
but there will still be the inequality of competition between the 
home and foreign ores, which arises from the higher cost of 
production here, and from the larger toll taken by the owners 
of the royalties. 


ENGLISH AND CONTINENTAL RAILWAY TRAFFIC CHARGES. 


We lately referred to the statements of Lord Henniker, Chair- 
man of the Railway Rates Committee, concerning the admission 
by the London and North-Western, and Great Western Railway 
Companies, that the charges which they have recently been 
making for the conveyance of undamageable iron over certain of 
the Birmingham routes have been greatly in excess of their 
legal powers. Striking information is just now forthcoming 
on the respective positions of our home and Continental traders 
in this matter of railway and canal freights. The authority of 
statistics demonstrates that while our manufacturers have to pay 
an average rate of 1°06d. per ton per mile, to get their iron and 
steel to the seaboard for export, the cost to some of our conti- 
nental competitors is nearly 100 per cent. less. In France the 
cost is *88d.; in Germany, *54d.; in Belgium, ‘86d. There is one 
argument which may be used by the railway companies here 
when it is claimed that English rates should be brought down 
to the same as continental, namely, the great cost of our 
railway construction and maintenance as compared with those 
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of the Continent, and the fact that railway investments in this 
country have barely averaged 4 per cent. interest. But this 
caunot accepted as suflicient justification for so great a 
difference. Home manufacturers, too, want an explanation of 
why it is that girders are brought from Belgium to Sheffield for 
15s, per ton, whereas for the conveyance of Sheffield-made 
girders to Grimsby 20s, per ton ischarged. Also, why it is that 
foreign iron castings should be conveyed from West Hartlepool 
to Leeds at 114d. per ton when English castings have to bear a 
rate of 168, 8d.; and, why 12s, 6d, per ton only should be 
charged for carrying foreign castings from Newcastle to Leeds, 
when on home manufactures the rate is 20s, Reform is urgently 
needed, and reform must take place, 
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A Treatise on the Integral Caleulus, Part I, Containing an 
Elementary Account of Elliptic Integrals, and Applications to 
Plane Curves. By Raven A, Roperts, M.A, Dublin: 
Hodges, Figgis, and Co, London: Longmans, Green, and 
Co. 1887. 

In style of printing, and in the general arrangement of 

its contents, this book will infallibly suggest to the 

student his old and valued friend “ Williamson,” and a 

cursory inspection will confirm the impression that Mr. 

Roberts’ work is practically an expansion of the first 

eight chapters of its predecessor, by the addition of about 

half as much again of new matter—notably including an 
excellent chapter on the elementary properties of elliptic 
integrals. Mr. Roberts’ style of treatment is, however, 
as fresh and original as the nature of his subject will 
admit; the additional theorems introduced by him are for 
the most part highly valuable, and he does not hesitate to 
avail himself of the modern higher algebra and geometry 
for the supply of instructive illustrations and examples. 

He is also to be congratulated upon having secured for 

elliptic functions that permanent claim to oxiaenia recog- 

nition at the hands of elementary authors which has been 
so lately ceded to determinants, 

The first chapter, on elementary integrals, follows closely 
on Williamson’s lines, starting from the same conception 
of integration as a process converse to differentiation. In 
Article 18 there is a valuable general theorem on inte- 
gration by parts, and Articles 20, 21 introduce the method 
of integration by reduction to homogeneous functions of 
two variables, which is employed with such effect in the 
next two chapters. Chapter II., on the integration of 
rational functions, includes (Article 34), the reduction of 
the general integral {U,_, (ed y-ydx)/U,, where 
U,, denotes a homogeneous function of x and y, of any even 
order 2. In Chapter IIL, on rationalisation, the only 
point calling for special remark is the general transfor- 
mation-—Articles 39, 42—of the integral 


SS (@) de |p (x) Ja + 2 br + ex, 

which is here effected by rendering the expressions 
involved homogeneous in two variables, and applying 
the results previously obtained. In Article 42 we 
have the case of the recurrent biquadratic radical. 
The next chapter contains the general formule for inte- 
gration + successive reduction, with the usual appli- 
cations. The author has wisely included the detailed dis- 
cussion of the integral f sin” @cos" @d ®, which has saved 
so much labour to the readers of Williamson. 


Chapter V. is devoted to an elementary discussion of 
Elliptic Integrals, considered chietly with regard to their 
geometrical applications, Commencing with the expres- 
sion of the general integral, involving only one biquadratic 
radical, in terms of the standard forms F, E, 1, we proceed 
to the fundamental addition formule, to Euler’s and 
Lagrange’s investigations of the general differential equa- 
tion, and to the connection of the amplitudes with the 
spherical triangle. The inverse notation is then intro- 
duced, and the general formule for sn (w+ v), cn (wu + v) 
dn (u + v) are given, followed by a discussion of the 
periodic values of the elliptic functions. The remainder 
of the chapter consists of a proof of Landen’s transforma- 
tion, with geometrical illustrations, and the application of 
Abel’s theorem to integrals of the first kind. From the 
paragraph at the foot of page 123 we infer that Mr. Roberts 
intends to include a more advanced chapter on this subject 
in his Second Part. 

The chapter on Definite Integrals introduces the notion 
of integration as a process of summation, and hardly differs 
from the corresponding chapter in Williamson’s work, 
excepting that Frullani’s theorem and the table of values 
of log. T (m) are omitted, 

The two concluding chapters on Mensuration and Recti- 
fication are the most characteristic in the book, the author’s 
additions in the preceding chapters, and especially his 
introduction of elliptic functions, enabling him to discuss 
geometrical examples of a more advanced and more 
general character than previous elementary writers 
have ventured upon. Thus, in Chapter Vil, besides 
the demonstration of the stock formule for areas, and the 
usual theorems relating to — envelopes, evolutes, 
parallels, and roulettes, the student will find full 
Instructions for the expression of the areas of the 
general cubic and the bi-circular quartic in terms of 
elliptic integrals, and an excellent article on unicursal 
curves. Chapter VIIT. includes the theorems of Graves, 
Fagnani, Landen, MacCullagh and Chasles on the rectifi- 
cation of central conics, Casey’s general reduction of the 
arc of a bi-circular quartic to elliptic integrals, and 
Serret’s rectification of the Cassinian oval. There is also 
a discussion of the general problem of the generation of 
curves whose arcs shall be expressible in terms of circular 
functions, logarithms, or elliptic functions of the first 
kind, illustrated by a full investigation of one class of 
Serret’s curves. The chapter concludes with McCay’s 
theorem on the rectification of the envelopes of the sides 
of a rigid rectilinear tigure moving in its own plane. 

There are some 800 excellent examples, mostly dis- 
tributed throughout the book in small groups, and there 
is an index. ere is no preface, and—with the single 
exception referred to above—the author affords no infor- 








mation as to the contents of Part II.; but we are confi- 
dent that every reader of the present instalment will 
look forward with interest to its appearance. 


The Pump Catechism: a Practical Help to Runners, Owners, and 
Makers of Pumps of any kind. By Rosert GrimsHaw, M.E. 
New York: J. Wiley and Sons. London: Triibner and Co. 
1887. 


Tue title of this very small book, partly given above, con- 
tinues as follows:—‘Covering the Theory and Practice 
of Designing, Constructing and Erecting, Connecting and 
Adjusting;” and a dedication is “To every one who wishes 
to know more to-morrow than he did yesterday.” There 
is also a somewhat boastful and egotistical preface. The 
greater part of the book is taken up with questions and 
answers concerning various forms of the small horizontal 
pump generally known in England as the special or 
direct-acting type. Except for the engravings of these 
and their valve gear, the book would have no value in 
this country ; and these do not give it much, although we 
are told in the preface that “ much of the special informa- 
tion herein had to be got by begging, coaxing, arguing, 
and almost threatening, and can be had in no other form 
and in no other place.” There is some reason for thank- 
fulness to be extracted from this latter remark. 


Practical Handbook on Pump Construction. 


By Parr R. 
Bsoertinc. London: E. and F, Spon. 


1887, 

Tuts isa small useful book descriptive of typical recipro- 
cating pumps and pump parts most occurring in min eae 
ing practice, aud with accompanying instruction and hints 
of a practical character. The chief rules for calculations 
necessary in ordinary pump work are given with ex- 
—- some typical forms of pumps and valves, plungers, 
and other parts are shown in clearly executed lithographs, 
and the work is one that was much wanted. It is a good 
book, for it gives what men who wish to make pumps 
want to know. It tells what size, what form, and of 
what materials a pump should be made, whether it be for 
water or for acids or anything else that can be pumped, and 
it also tells many of the little things that practical expe- 
rience teaches about pumps. Centrifugal and other rotary 
pumps are not treated. Hydraulic rams are not men- 
tioned, and although reference is made to earthenware, 
glass, and age —egpen lined pumps, drawings are not 
given of these. The author might add to his book by 
including all these, and some illustrations of one or two 
of the special or small direct-acting pumps, in a future 
edition. He makes one mistake in the first paragraph in 
the book. He says “A pump in its most common form 
. » . consists of a barrel, bored perfectly true, and 
parallel,” &, The most common form of pump is quite 
innocent of all boring operations, and few have been 
accused of having perfectly parallel bores. This charity, 
however, on the part of the author towards common pump 
makers may be forgiven, and it does not detract from the 
high commendation which his little book should receive. 








FLY ROPES. 


WHEN power is transmitted over considerable distances 
by an endless rope, running at a high velocity, that rope 
is termed a “ fly rope.” The system is much used in this 
country for driving travelling-cranes, principally used for 
carrying heavy machinery from one place to another in 
large engineering shops. There are, no doubt, an abund- 
ance of data in existence concerning the wear and tear, 
&c., of fly ropes; but we are not aware that any compact 
information on the subject has been made available, and 
the particulars which we are about to place before our 
readers will accordingly, we think, be found to possess a 
special interest. The American Institute of Mechanical 
Engineers has introduced an admirable innovation into its 
— at certain of its meetings; instead of papers 

ing read, questions or problems are put and information 
and discussion are asked for. These are known as 
“Topical Discussions and Interchange of Data.” The 
last volume of the “Transactions” of the Institution con- 
tains several examples. One question put was, “ What 
are the best conditions for flying-rope transmission of 
power? Are there limitations to its uses !’ We propose 
to give here a digest of the statements made by the 
various speakers who took part in the discussion which 
followed the enunciation of the questions above. 

In some cases much trouble is caused by the vibration 
of the rope between the pulleys. Any species of support 
used to arrest this vibration is rapidly cut away. It was 
suggested that small discs might be used, the rope acting 
not on the edges but on the face of the discs, which would 
continuously offer new surfaces of contact. To us it 
oo that the proper remedy would lie in altering 
the tension of the rope. Some years ago one of the 
speakers used wire-rope transmission on Hirn’s system 
to drive tools, and a blacksmith’s shop using a power 
hammer and a fan. Large pulleys with leather fittings at 
the bottoms of the grooves were employed. The whole 
arrangement proved unsatisfactory, the ropes wearing out 
rapidly—a result, we may add, quite in accord with those 
obtained in other instances where wire-rope transmission 
has been tried. In the early history of Sibley College a 
gin. wire rope was employed to transmit power over a 
distance of 1100ft. from a water-wheel in a gorge below 
the College. Great difficulties were encountered first in 
putting up the rope and then in maintaining it and keep- 
ing it in running order. It took three years to find how 
to run it and avoid vibrations, and finally an attempt was 
made to discover the cause of the vibrations. It was at last 
made out that they were due to a slight tremour in the 

roove of the driving pulley, and by turning the groove 
ead true nine-tenths of the troubles were got rid of. In 
another case a wire rope over a span of 250ft. gave much 
trouble. Finally it broke, and was hastily replaced with a 
l1}in. Manilla rope to save time; but the Manilla rope, 
transmitting about 24-horse power, worked so well, 





that it has quite superseded the wire rope, and gives 
perfect. satisfaction. The grooves in the wheels are 
filled with alternate layers of india-rubber and leather, 
and turned true in their own bearings. One of the 
speakers using three lines of fly rope, found them last well 
save at the splices. Projecting fibres are pulled out in 
passing over the pulleys, and so the splice is gradually 
destroyed. A three-ply Manilla rope is better than four- 
The ropes, especially when of cotton, which wears 
very well, should be dressed with beeswax, which pre- 
vents fibres from rising and renders the rope waterproof 
—a most important point. A properly dressed and cared 
for rope, treated with beeswax and a little blacklead, 
looks, after a year’s work, like a polished bar of black 
metal, and the inside is as clean and dry as when made. 
When ropes are used to transmit power out of doors, they 
must be protected from high winds. At the town of 
Proctor, in Vermont, where ropes were used largely, no- 
thing but complete protection would prevent disastrous 
whipping of the ropes in spring and winter. In gales of 
wind the ropes became quite unmanageable, and work was 
stopped in the mills driven by them. Cables of raw hide 
have been used with great success in the transmission of 
wer. Ina shipbuilding yard in Europe a 50-ton travel- 
ing crane, mounted on a dock 300ft. long, is driven by a 
raw hide fly-rope 14in. in diameter. After five years this 
rope shows no signs of wear. Professor Reuleaux has sug- 
gested that a whole mill should be driven by one Manilla 
rope, endless and going over the whole building. We are 
not aware that any attempt has ever been made to put 
the idea into practice. 

In a curious old book published in London in 1702, 
“Mechanic Power or the History of Nature and Art 
Unveil’d,” there is a drawing and description of a rope 
tramway. Two horizontal grooved wheels are mounted 
on vertical axes, and an endless rope passed round them. 
On this rope are suspended buckets or baskets. The 
description says, “On the rope thus doubled, here and 
there hang baskets, which must be so far distant from 
each other that they hinder not one another, and the ends 
of the pieces must be so placed that power may be applied 
to levers to turn the wheels about their centres, for so the 
whole rope, with the baskets hanging upon it, will be 
turned about successively, wherefore if men keep filling 
the baskets at one end and unloading them at the other 
the whole hill will easily be transferred.” We have here 
the rudimentary idea of the wire tramway. 

lt may be worth while to add to the foregoing a few 
particulars, for which we are indebted mainly to the 
“Transactions” of our own Institution of Mechanical 
Engineers. Apparently a fly-rope was first used in this 
country in 1863 by Mr. Ramsbottom, for driving cranes 
at Crewe. These ropes were gin. diameter when new, of 
cotton, and weighing 1}0z. per foot. They lasted about 
eight months, and ran at 5000ft. per minute. The total 
lengths of the rope were 800ft., 320ft., and 560ft. The 
grooves in the pulley were y shaped, at an angle of 30 deg. 
The cord was supported every 12ft. or 14ft. by flat pieces 
of chilled cast iron. The actual power strain on the rope 
was about 17 lb., and the ropes were kept tight by a pull of 
109 1b. put on by a jockey pulley. Rope gearing is now 
superseding belting and gearing in cotton mills. It has 
long been used in South Wales for driving helve hammers 
in tin-plate mills. The ropes are usually about 5}in. to 
6}in. in circumference, of hemp. The diameter of the 
pulleys should be at least thirty times that of the rope, 
and the shafts should not be less than 20ft. apart. A G64in. 
rope is about equivalent to a leather belt 4in. wide running 
at the same speed—3000ft. per minute. Such a rope will 
transmit 25-horse power. ‘The coefticient of resistance to 
slipping of a rope in a groove is about four times that of 
an equivalent belt. 








CORRECTION. 


45, Lincoln’s-inn-fields, W.C., December Ist, 1887. 

Sir,—The attention of our client, Mr. William Leonard 
Grant, Inspector of Nuisances for Sittingbourne, has been called 
to an article headed, “Sanitary Surveyors and Inspectors of 
Nuisances,” which appeared in your issue of the 25th inst., con- 
taining statements of a grossly defamatory nature concerning 
him. The allegations therein contained are wholly and entirely 
untrue, and are utterly devoid of any foundation whatever. 
It is untrue that Mr. Grant was called as a witness by either 
party to the action referred to in that article, or that he gave 
any evidence whatever in that action. It is utterly untrue that 
the judge took occasion to say that his conduct as a public 
official was disgraceful. From first to last he had nothing 
whatever to do with the action, nor was he in any way what- 
ever, either directly or indirectly, concerned with or interested 
in the same. 

Your article is calculated to do Mr. Grant great and serious 
injury in his profession and position of Inspector of Nuisances 
at Sittingbourne, and it will be for our client to take such 
steps as he may be advised to clear his character, which has 
been so wantonly attacked by you. Meanwhile, we must 
request you to insert this letter in a prominent position in the 
next issue of your paper. 

We are, Sir, 
Your obedient servants, 
Botton, Roppins, Busk, anD Co. 

To the Editor of THE Enereer, 163, Strand, W.C. 


[We cheerfully insert the foregoing letter. The mistake arose 
through an unfortunate substitution, by several of our contem- 
poraries in the reports of the trial, of “Sittingbourne” for 
Beckenham. The name of the gentleman referred to was not 
given by us. We very much regret that Mr. Grant should 
have been thus subjected to annoyance.—ED. E.] 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty:—Warwick Monkhouse, assistant 
engineer, to the Hero; William W. Pearce and John W. Booth, 
assistant engineers, to the Thames; and Herbert Coopper, assistant 
engineer, and A. C. Darley, acting assistant engineer, to the 
Inflexible. All to date December 5th. 
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GREINER AND ERPF’S CUPOLA. 





GreaT improvement has been effected in the design and per- 
formance of foundry cupolas during the last twenty years. One 
cause of loss of heat, however, viz., the escape of unconsumed 
carbonic oxide, has, until quite recently, practically baffled the 





ingenuity of inventors. In an ordinary cupola with one set of | 


tuyeres the coke in the combustion zone is burnt to carbonic acid, 

ria. |. the incandescent layers of fuel 
immediately above, robs the 
coke of some of its carbon, and 
so becomes carbonic oxide. Fig. 
lis a sketch of a cupola with 


the level a a. This gas, 
having little or no air to com- 
bine with, rises to the sur- 
face of the charge, and meeting 
the atmosphere, burns, if hot 
enough, with its characteristic 
pale blue flame ; or, if too cold 
to ignite, passes invisibly away. 
- A pound of carbon-making car- 
bonic oxide only evolves 4452 
British heat units, as against 
14,500 units when burnt to 
carbonic anhydride. It is plain 
therefore that unless the car- 
bonic oxide is consumed so 
that its combustion heat can 
be utilised in raising the tem- 
perature of the descending 
charge, a serious waste of fuel 
must take place. This has 
long been understood, and as it is not possible to pre- 
vent the formation of carbonic oxide, many attempts have 
been made to secure its combustion while still in contact with 
thecharge. Obviously the requirement is a supply of air to burn 
the gas above the point of its formation ; and to effect this 
many cupolas with a double set of tuyeres have been introduced. 
Among the best known are Ireland’s—original patent—and 
Voisin’s. The latter claimed that by his arrangement of tuyeres 











which, passing upwards through | 


single row of tuyers, the car- | 
bonic oxide being formed about | 





AND ERPF’S CUPOLA. 





the gases were burnt in the interior of the cupola, creating a 
second zone of fusion with the gases alone. Thus the second 
set of tuyeres obviated to some extent the evil effect of the 
formation of carbonic oxide. These cupolas were undoubtedly 
much more economical than many of the older types ; but ex- 
perience has proved this to be due to improvement in shape and 
proportion of parts, rather than to the utilisation of the carbonic 


FIG. 2. FIG. 3. 














oxide. This view is supported by a consideration of what takes 
place in cupolas working with two sets of tuyeres placed from 
2ft. to 3ft. apart. The carbonic oxide formed above the lower 
tuyeres is no doubt to some extent oxidised by the supple- 
mentary blast, but the coke at this point, being incandescent, is 
also burnt, with the result that a fresh formation of carbonic 
oxide occurs, which passes away without doing any duty 
further than by imparting some of its sensible heat to the 
. 








descending charge. In fact, the upper tuyeres simply repeat 
on a smaller scale the action of the lower ones, thus forming a 
second zone of fusion. Fig. 2 represents a cupola with two 
rows of tuyeres; the second formation of gas taking place 
at 5b. Proof of the general non-efficacy of the double 
set of tuyeres is afforded by the fact that many cupolas 
originally constructed with two sets have had their performance 
improved by the removal of the rer row. 

Messrs, Greiner and Erpf, in their endeavours to solve the 
problem of the utilisation of the inevitable carbonic oxide, after 
careful study of the phenomena attending combustion in 
cupolas, have made an entirely new departure. They perceived 
that to effect the required result, the combustion of the carbonic 
oxide must, according to their descriptive account of the furnace, 
be commenced at a point so far above the fusion zone that the 
descending coke has not attained the temperature necessary foy 
ignition ; while the ascending combustible gas is still hot enough 
to ignite on contact with air. Furthermore, the burning of the 
gas must not take place in one horizontal plane, but must be 
distributed through some depth of the charge, otherwise the 
concentration of heat would cause ignition of the coke, and 
consequent loss. Fig. 3 shows a section of a cupola on this sys- 
tem ; the supplementary blast being introduced above the point 
ec, where the fuel has not quite attained the temperature neces- 
sary for ignition. The carbonic oxide is thus burnt to carbonic 
acid, and the descending mass of coke and metal receives the full 
benefit of the combustion temperature; while owing to the 
method of distributing and regulating the supplementary blast, 
the heat at no point is great enough to fire the coke, or to 
permit of any reaction between it and the carbonic acid. The 
upper blast is introduced through a number of small tuyeres 
placed round the cupola in such a way as to secure thorough 
distribution of the air currents. On the accompanying drawing 
the small tuyeres are shown disposed spirally round the shell ; 
and this is generatly found to be the most convenient arrange- 
ment. The invention may be applied to existing cupolas at a 
small cost, no interior alteration, further than the piercing of 
the small holes, being required. The additional fittings consist 
of a circular pipe connected by branches with the blast belt of 
the cupola; two valves to regulate the pressure of the upper 
blast ; and the small tuyeres with their connecting pipes. The 
exact size and position of the supplementary tuyeres, and the 
pressure of blast, vary with the dimensions of the cupola and the 
conditions of working ; and exert an important influence on the 
degree of economy attending any given application. 

The analyses given below, by Messrs. Pattison and Stead, show 
that this invention effects in a very complete manner the utili- 
sation of the carbonic oxide. The samples were taken from the 
waste gases just above the charge near the inside lining of two 
cupolas at the works of the Anderston Foundry Company, 
Middlesbrough. One of the cupolas was of the ordinary first- 
class foundry pattern, and the other was a similar cupola altered 
to Greiner ana Erpf’s system. 


Ordinary Greiner and Erpf's 
cupola, cupola, 
Nitrogen, &c... .. 75°50 per cent. 79°92 per cent. 
Carbonic oxide .. 11°50 = “se wae am 
Carbonic acid ae. | - co ees SO ee 
Hydrogen .. .. 0°50 ie : a o 








100 00 100°00 

Messrs. Pattison and Stead, in a note on the above, say, 
“The results show that the heat developed in the cupola, where 
the gas produced at the main tuyeres is burnt by air injected 
above, is about 30 per cent. greater than is developed in the 
ordinary cupola. For many reasons the practical saving of 
coke in large cupolas will not reach that point, but the results 
prove beyond dcuubt that the system is a correct one, and must 
result in considerable economy of fuel.” 

These cupolas are in use on the Continent, and in this 
country their adoption is rapidly extending. Some of the largest 
ironfounders have already adopted the system, and the agents 
of the patentees state that in no case where cupolas have been 
altered on their plan has a smaller saving than 20 per cent, 
resulted. The average consumption of coke per ton of iron 
melted, exclusive of the first charge, is given as 90 1b. ; and the 
melted iron is said to be hotter and purer than that from 
ordinary cupolas. The furnace is being introduced into this 
country by Messrs. J. P. Hornung and Son, of Middlesbrough. 








WOOD'S CHASER STOCKS AND DIES. 


Tue stocks and dies illustrated by the accompanying engrav- 
ings are fitted with a chaser tool B, which can be sharpened 
as required, and it is claimed for it that this secures easy and 
true screw cutting, specially useful for the larger sizes cut by 

Fig | 





hand. Fig. 1 shows the under side of the stocks with the die 
cover and half round guide G, seen in Fig. 2, removed, the 
guide G and threaded collar F being used for starting a true 
thread and for guiding the stocks. The little key standing up 
from the slot in Fig. 2 is for pushing the chaser B—sce Fig. 1— 





, 
into one or other side of the slot T according to the direction 
of turning the stocks, the chaser cutting both ways. The 
stocks will face the ends of the pipe, so that when two ends 
are brought together and tightly screwed on a collar a metallic 
joint is secured which is suitable for high pressures. These 
stocks are made by Mr. T. Woods, of Newton Heath, 
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REPLACING THE TOWERS OF THE NIAGARA 
SUSPENSION BRIDGE. 





Ar the meeting of the American Society of Civil Engineers, 
Noy. 2, Mr. Buck read a paper on the renewal of the towers and 
the transfer of the cables of the Niagara Suspension Bridge. 
An abstract follows, 

Mr. Buck said in effect that the towers started from heavy 
bases of rock-faced ashlar, which bases, two on each landing, 
were connected by an arch under which the wagon road passed. 
At the level of the trusses the towers were commenced with a 
base of 15ft. square and were 8ft. square on top. 

The towers on the American side were 90ft. high from the 
rock and 80ft. on the Canadian side, where the rock was higher. 
The top of each tower was entirely covered by a cast iron bed 
plate 24in. thick, on the upper surface of which were three | 
ribs, parallel to the cables, 2}in. thick by 74in. high. The 
two spaces between the ribs were 2ft. 2in. wide and truly 
planed on the bottom and sides. In each space were ten cast 
iron rollers turned to a 5in. diameter and 2ft. 1fin. long. On | 
each set of rollers rested a saddle of cast iron 5ft. long and | 
2ft. 1fin. wide at the base, planed on the under side, with a U- | 
shaped groove on the upper side, in which the cables rested | 
with an easy curve. Nine holes were cored through the saddle 
from side to side under the groove. 

The stone in the towers and bases was limestone, and soon | 
after completion the masonry of the towers showed signs of 
failure—most pronounced at about one-third their height— 
which wes due to the bending strains from the elongation and 
contraction of the cables, which gave a movement of the saddles, 
amounting to 2in. for temperature, and gin. from live load. 
Other failures of the masonry were clearly due to weathering. 
The towers were kept well painted, but the disintegration 
continued, and Mr. Buck proposed facing the towers with | 
new stone, on the supposition that the masonry in the interior 
of the tower was sound, which was done in 1883. One tower, 
faced during the absence of the author in Portland, Oregon, 
had two serious cracks. 

In the mean time motion of the saddles on the rollers had 
about ceased. All the rollers on the top of one tower only 
covered an area of 3ft. 4in. by 4ft. 7in. = 17°18ft., the maximum | 
weight being about 900 tons, and in 1885 joints of the new | 


masonry had opened, and cracks were forming in it. 


Iron towers were recommended, the plans made, and the | 
work let to the Detroit Bridge and Iron Works. Each iron | 
tower is made up of four wrought iron columns, braced | 
transversely and longitudinally by wrought iron struts and rods, | 
The columns rest on a limestone pedestal capped with granite. 
The tops of each pair of columns are connected by a heavy web- 
plate, secured to each web of each column by angles and rivets. 
These tops are capped by a wrought iron plate planed to a level 
surface, On the caps of the two pairs of columns rests the | 
built up main bed, 9ft. 2in. long, 5ft. 3in. wide, and 3ft. Sin. 
high, weighing about 94 tons. The whole top surface is planed, 
and on it are laid, but not fastened, two steel plates, with 
the long sides parallel to the gables, 2ft. 2in. wide, 7ft. long, 
and gin. thick, with sides and edges planed parallel. On top of 
this plate are eighteen 4in. steel rollers, of the same length as 
the width of the plate, the ends of each roller having trunnions 
entering into holes in the side pieces of the roller frames, which 
side pieces are planed so as to fit closely to the ends of the 








| dust, the old rollers having been badly rusted. 





rollers and the edges of the steel plates. A cast iron bed 7ft. 


OF THE NIAGARA SUSPENSION BRIDGE. 


long, 2ft. 4in. wide, and 18in. high, with top and bottom surfaces 
planed parallel, and the bottom re-enforced with a planed steel 
plate, rests on the rollers, The old saddle rests on this. The 
arrangement is intended to keep out water, and as far as possible 
The transverse 
bracing was put in immediately, but as the longitudinal bracing 
could not be put in till the masonry was removed, the iron- 
work was clamped to the stone towers. 

The transferring apparatus consisted of four cast iron columns, 
two transverse and two longitudinal girders, six 125-ton jacks, 
wrozght iron shim plates and No. 8 steel wire. The cast iron 
columns were set upun the caps, ro as to allow the large bed 
plate to pass between them, the ends of the transverse girders 
resting on each pair of columns, the two longitudinal girders 
which rested on them being placed directly over and parallel to 
each saddle. The saddles were then lashed through the core 
holes to the bent beams shown in the cut by steel wire. Three 
jacks were set under each transverse girder, and the new bed. 


| plate hoisted and temporarily supported close under the cables. 


The six jacks were worked by two men each, and the trans- 
verse girders with the load of cables, &c., resting on them were 
lifted and shimmed up on the cast iron columns. The old bed- 
plate was then hauled up to the lifting or longitudinal girders, 


| and three courses of masonry removed, and the new bed plate 


put in position and bolted to the caps ; the old bed plate was then 
lowered and moved on to the supports vacated by the new bed, 
The steel plates, rollers and saddle beds were then placed in 
position, the jacks again set up, and the pressure taken off the 
shims, so that they could be removed and the old saddles settled 
on their beds. Experience showed that it would have been 
better if all the jacks had been connected together and worked 
from an accumulator. 

After the preparations for a transfer were completed, the 
time necessary for making the change, including the removal of 
the three courses of masonry, and the old bed plate, was 84 


| hours; no trains being allowed on the bridge while the transfer 


was being made. 
about 650 tons. 


When the second transfer was made the thermometer stood at 


The total weight raised by the six jacks was 


| + 7deg. Fah. On lifting the saddles from the rollers, the top of 


the tower suddenly sprang §in. toward the river. As the two 
Canada towers were found to be leaning toward each other, 
an effort was made to spread them, and an application of about 
sixty tons increased the distance between them only gin., which 
shows that the bending strain was much greater than sixty 
tons. As the masonry, particularly towards the top of the 
towers, was much shattered, the author thinks that any success- 
ful attempt to keep the towers from bending would have resulted 
in their prompt destruction by grinding off their tops.—Rail- 


| road Gazette. 








Writine@ upon the collisions in the English Channel, 
and the great traffic through it, a correspondent asks:—‘‘ Would 
not that practicable and not costly scheme, a deep-water lockless 
canal between the Forth and Clyde, be a great relief even in time 
of Peace, and much more than a relief in time of war? Further, 
how advantag for the ce of London and Liverpool, and 
of all Ireland! I call attention to this last word. Would any 
nation but the British have allowed its statesmen so long to leave 
nature’s provision for our security and progress so shamefully 
neglected ?” Who will pay for the canal? 





A SPLICED RAIL JOINT. 


THE accompanying illustration represents a joint made in the 
United States under the patents of Mr. Lightfoot. The ends of the 
rails are formed under dies, and made to fit and interlock with 
one another, rendering fish-plates unnecessary. 

The form of the joint will be best understood by reference to the 
illustration. Two tongues on one rail fit into two corresponding 








THE SPLICED RAIL JOINT 


























grooves on the other rail. The three bolts hold the rails together 
laterally, and the tongues and grooves transfer any vertical move- 
ment from one rail to the other. 
It is claimed that this joint gives an exceptionally smooth riding 
track, as there are no pro- 
N 






jecting rail ends against 
which the wheels can strike. 
This would, of course, imply 
a large reduction of wear 
and tear both for rails and 
rolling stock. It will te 
noticed that at the splice 
each half of the rail hes 
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this joint has been in use 
with good results under heavy main line traffic near Pittsburg, 
where some thirty joints have been used for ten months on a sharp 
curve. The Razlroad Gazette says the joint as shown in the 
engraving is about 15in. long. Smaller joints, 12in. long, with 
only two bolts, have been made, but are not recommended for 
main line use. 








THE EXHAUST INJECTOR. 


THE following explanation of the action of an exhaust injector, 
taken from the columns of the American Machinist, will interest 
many of our readers. The subject will be best understood by 
taking an actual case and analysing theoretically the action that 
takes place in an exhaust injector forcing water into a boiler. The 
exhaust steam may be taken at atmospheric pressure, and the 
boiler pressure at 70 lb. per square inch above the atmosphere, and 
the temperature of the feed-water may be assumed at 70 deg. Fah. 

The steam temperature corresponding to atmospheric pressure is, 
of course, 212 deg. Fah. ; and we know by practical experience that 
we can feed water into a boiler at 190 rH Fah. e will, there- 
fore, take 190 deg. as the feed temperature; that is p> the 
rise in temperature of the water is 190 deg. —70 deg., or 120 deg. 
Fah. Looking upon the injector as a heat engine, by the laws of 
thermo-dynamics we should have an efficiency of 

t, — te 
4 


= 0°28 





190 
672 
but little over 3 per cent. of the total work in the steam used ; but 
we wi!l not follow out this method of reasoning; but confine our- 
selves to a plainer statement of the action of the instrument, 
which can be understood by any who can use the first three rules 
of arithmetic. 

Experiment has shown that steam will flow into a vacuum or into 
a partial vacuum with a velocity dependent upon the difference 
between the pressures of the vessels between which the flow takes 
place. In the exhaust injector we have first steam at 212 deg., 
which has a pressure of 14°7 lb. per square inch, or say 30in. of 
mercury. We next have the vessel into which the steam flows. 
Clearly this is the combining nozzle of the injector at a tempera- 
ture of 190 deg., equivalent to 19in. of mercury. We will call these 
two pressures P and p respectively. The density of mercury as 
compared with water is 13°6 This we will call D. The density of 
steam at 212 deg. is similarly 00060826, and this we will call d. 
Now, careful experiment and reasoning has shown that the rate of 
flow in feet per second with which steam will pass between two 
vessels may be expressed by the formula, 
. Sh 64°4[P -— p] D 
iia a 124 ; 


or 


or more simply 





: P-p 
V= 3° . 
al NJ 12d 
For our particular case, knowing d P and p, we have simply 
gk he P-p 
Vv = 1200 3? 


or 1200 x ‘957 = 1148-4ft. per second. This is to say, that if a 
partial vacuum equal to llin. of mercury exist in one vessel, steam 
will rush into it at the speed of 1148ft. per second from a simple 
open-topped boiler. This velocity is very great, being nearly 
miles per hour. Here, then, we have our working factor—a Jet of 
steam travelling at 1148ft. per second. This jet becomes condensed 
by contact with the feed-water, and is so reduced to very small 
bulk, but still preserves its great velocity. It has now to perform 
work, having attained this high velocity by a change of tempera- 
ture—that is, by losing 22 deg. in temperature, it has acquired 
another kind of energy—the energy of motion—and this it is that 
must now be utilised to perform work. If we turn to works on 
hydraulics, we may find that, similarly, to make this investigation 
short, water issues from an orifice, with a velocity in feet per 
second ei 
= V=12:19 VV" 

where P is the pressure in pounds per square inch, within the 
vessel from which the water flows. We will suppose that the boiler 
pressure in our present case is 701b. by the gai so that the 
total difference of pressure between the boiler and the combining 
cone of the injector is 751b. Thus V = 12°19 x 8°66 = 105-5ft. 
per second, against which the injector has to work. In other 
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words, there is an opening in the boiler out of which water is rush- 
ing with a speed of 105}ft. per second; and we require to over- 
come this jet by means of another jet, which must clearly have a 
velocity greater than 105}ft., or it will not drive back the issuing 
jet. It has been stated that, of the water entering the boiler, 
one-eighth, when forced in by the exhaust injector, consists of the 
condensed exhaust steam, the remaining seven-eighths being water. 
This being the case, let us admit that we have a jet of steam at 
1148ft. speed, carrying with it seven times its weight in water. 
Under these circumstances, we should expect that the combined 
jets would only have one-eighth the velocity of the steam, for the 
water supply en simply duly into the instrument, One-eighth 
of 1148 is 143}, and this is the final jet velocity, whose duty it is 
to overcome the outflow from the boiler at 10Dh¢t. Let us allow 
25 per cent. for loss by eddies and friction in the nozzles, and we 
are still left with a velocity of 107}ft. to combat a jet of 1054. 
Clearly the injector is the better, and will feed our boiler at 701 
gauge with ease under the conditions laid down; and 
with this view of its action it is not difficult to comprehend its 
working. Let us now see if the proportion of steam of one-eighth 
is compatible with known facts. 

We have 7 Ib. of water raised from 70 deg. to 190deg. This 
will require 120 x 7 = 840 thermal units—more truly, 844 units. 
One pound of steam at 212 deg. contains 1178°6 thermal units. The 
same at 190deg., i.e., when redu to water, contains 190°6. In 
thuschanging to water our pound of steam has given up 1178°6 — 190°6 
= 988 thermal units, but we have only absorbed 844 by our 7 Ib. of 
water. We are therefore driven to conclude that some item in our 
assumptions needs changing. First, if the proportions of steam 
and water be unchanged, we should require a colder feed. With a 
feed supply of 60 deg., for example, we should absorb heat to the 
extent of 130 x 7=910. With 50deg. temperature we should 
absorb 980 units, and so may conclude that in this case we should 
need colder water to fulfil the other conditions, Secondly, we 
— put in our feed at more than 190deg. If at 200deg. our 
7 lb. of water would absorb 130 deg. x 7 = 910 units, and our 
pound of steam would give up 978 units; at 205 deg. the 
water would absorb 945 units, and the steam would give up 973 
units ; but at 205 deg. the rapidity of steam flow would be much 
reduced, being only 600ft. per second by the formula given above. 
So we may conclude that the injector would not work in this second 
case at all. 

Finally we may suppose the amount of steam consumed to be 
only one-ninth of the total jet, and we have then 1lb. of steam, 
losing 988 units and 9b. of water, gaining 120 x 8 = 960 units. 
Here we have a very close correspondence, and as we have a final 
jet velocity of 1148 + 9 = 127ft. per second, or still a large margin 
for frictional resistance, we may conclude that with water supply a 
little under 70 deg. and a final temperature of 190deg., we could 
feed readily into a boiler at a gauge pressure of 701b., and con- 
sume exhaust steam to the extent of 1 lb. for every 91b. of feed. 
With colder water supply of course we may expect the best results ; 
but a few simple figures have here served to show that the exhaust 
injector is a remarkably efficient machine under its conditions of 
working, and may be expected to perform just about what our 
figures show to be its practical limits, and which experience has 
proved are such. 








LAUNCHES AND TRIAL TRIPS. 


MEssrs. SIMONS AND Co., of Renfrew, have received instructions 
to construct a first-class steel screw steamer, of 1000 tons, for an 
East Coast firm. The vessel is to be built under Lloyd’s special 
survey to Class 100 Al, and is to be fitted with triple expansion 
engines, which will be supplied by the builders. 

Trial trip ss. Oakwell, 125ft. by 22ft. by lft. lin., built by 
Messrs. Craig, Taylor and Co., of Stockton, for coasting trade, and 
about to be worked by themselves, was taken to the measured 
mile at Whitby on Saturday, and had a very satisfactory trial trip, 
a mean of nine knots being obtained. The engines are sup- 
plied by Messrs. Westgarth, English and Co., of Middlesbrough, 
and are 50 nominal horse-power, having cylinders 18in. and 36in. 
by 24in., and gave entire satisfaction during the trial. 

The new steel screw steamer Kate B. Jones, built by Messrs. 
Schlesinger, Davis and Co., of Wallsend-on-Tyne, for Messrs. Jones 
and Thomas, of Cardiff, left the river this week laden with a cargo 
of about 2800 tons bound for Genoa. This vessel has been built to 
the highest class at Lloyd’s, and has scantlings in excess of their 
requirements. Her dimensions are as follows :—Length over all, 
279ft.; length between perpendiculars, 270ft.; breadth moulded, 
37ft.; depth moulded, 21ft. 8in. She is constructed on the cellular 
bottom principle for water ballast throughout all her holds, and has 
a long raised quarter-deck, surmounted by a short full poop. All 
parts of the ship are lighted throughout with the electric fight in 
addition to the ordinary ship’s lamps. Under the flying bridge 
amidships two light towers have been built in which are placed the 
side lights, which are so arranged that the ordinary lights or the 
electric light may be used. The engines have been built by the 
North-Eastern Marine Engineering Company, Wallsend-on-Tyne, 
and are of about 180 nominal horse-power. All the latest improve- 
ments have been concentrated on these engines, which during the 
trial worked smoothly and well, and developed about 1000-horse 
rd effective, and the speed was, we are informed, an average of 

4 knots without pressing the vessel in any way. 

On Monday last Messrs. Russell and Co. launched from their 
Greenock yard a large steel screw steamer, the Chester, for the 
SS bulk carrying trade between America and the Continent. 

is vessel is 310ft. long, 39ft. beam, and 25ft. depth, and is 
capable of carrying about 3500 tons of oil. The vessel is divided 
into sixteen oil-tight compartments exclusive of the water ballast 
tanks, and from the peculiar nature of the cargo to be carried, 
great care has been taken with the workmanship throughout, and 
the tanks have been subjected to exceptionally severe tests before 
launching, which they stood very satisfactorily. The vessel will be 
lighted throughout by electricity, and is fitted with a powerful set 
of Worthington pumps capable of discharging the entire cargo in 
about twenty-four hours. Triple expansion engines will be sup- 

lied by Messrs. Duncan, Stewart and Co., of Glasgow, the cylinders 
ing 22in., 36in., and 58in., with a stroke of 42in. There are two 
large single-ended boilers, the working pressure being 1601b. This 
is the first vessel of the kind, we believe, that has yet been built 
on the Clyde, and with her sister ship now on the stocks in the 
same yard, have been built to the order of Messrs. Hermann 
Stursberg and Co., of New York, from the plans and specifications 
of Messrs. Flannery and Blakeston, consulting engineers, of Water- 
street, Liverpool, who have also superintended the vessels during 
construction. Mr..F. W. Randebrock, of New York, and Mr. 
Horstmann, of Rotterdam, represented the owners at the launch, 
and the christening ceremony was cefully performed by Mrs. 
Randebrock, who named the vessel the Chester. The Chester will 
be commanded by Captain L. Wohlmuth, late of the North German 
Lloyd's. The sister vessel will be launched in about a month, 

On the 19th ult., Messrs. Oswald, Mordaunt, and Co. launched 
a fine iron screw steamer, the Saxon, built for the Union Steam- 
ship Company, and intended for their intercolonial service. The 
principal dimensions are—length, 154ft.; breadth, 24ft. 8in.; 
depth, 16ft. Sin. The vessel is built to class 100A Lloyd’s, and 
has accommodation for seventeen first-class passengers aft, with 
large deckhouse, forming entrance to saloon. Accommodation is 
also provided for thirty second-class passengers forward of engine 
and boiler space. Captain and officers’ los are under the bridge 
deck, and the crew and firemen under main deck forward. She 
has two steam winches for working cargo, steam windlass and 
crane for working anchors, Alley and McLellan’s sentinel steam 
steering gear on bridge, and hand aft. The engines and 
boiler were also built by Oswald, Rect and Co., having 
cylinders 14in., 23in., and 38in. diameters, and 27in. stroke. One 
single-ended steel boiler constructed for a working pressure of 
160 !b, per square inch, 
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McLAREN’S BRAKE, R.A.S.E. TYPE. 





THE above engraving illustrates to a larger scale than we were 
able to give to our engraving last week, the brake of the Royal 
Agricultural Society's type referred to in Messrs. McLaren’s 
letter, page 460. The dimensions of the parts are fully given. 








AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 


Coast defences.—The annual report of General Duane, chief of 
engineers, to the Secretary of War, devotes consideraole space to 
a statement of the condition of sea coast and lake front defences. 
Many of the works are dilapidated, and y requires that 
they should be kept from decay. The estimates submitted aggre- 
gate 5,234,000 dols., including 2,840,000 dols. for the construction 
of gun and mortar batteries, 175,000 dols. for the preservation and 
repair of fortifications, 1,860,000 dols. for submarine mines and 
appliances for closing channels, and 30,000 dols. for torpedo experi- 
ments. Noiron armour is estimated for, because more extended 
defences can be obtained by investing the funds in such needed 
works as mortar batteries disappearing gun batteries, and works 
connected with submarine mines. The Board of Fortifications has 
prepared designs for fortifications, to meet modern conditions, con- 
structed of sand, covering the masonry and bomb-proof. The plan 
of defence by mortar and gun batteries recommended by the Board 
involves an expenditure of about 2,840,000 dols. during the next 
fiscal year. 

A new Nevada Railroad.—A line of railroad is now projected 
between Salt Lake City, Utah, and Los Angeles, Cal., a distance 
of about 650 miles. The road will be standard gauge, and it is 
understood to be an independent affair, not allied with the Denver 
and Rio Grande Railroad, the Union Pacific Railroad, or the Utah 
Central Railroad ; the maximum grade is said to be 60ft. per mile. 
From Salt Lake City the line will run south-west through a pass in 
the Snakerange to White Pine County, Nev.,and south through Nye 
County to the great Nevada plateau ; it will probably touch at Los 
Vegas in Southern Nevada, and will follow the valley of the Colorado 
river for some distance. The route will cross the Mojave desert to the 
San Fernando range, which it will cross by the old stage road to San 
Bernardino, from which there is an easy route to Pasadena and 
Los Angeles. The line wili have a route between Los Angeles and 
Chicago several hundred miles shorter than the Atchison, Topeka, 
and Santa Fé system. The widest stretch of desert on the route is 
said to be thirty-five miles, and a rich mineral region is expected 
to be at wes f 

The Quaker Bridge dam.—There seems to be some little misappre- 
hension abroad with to this proposed st d work, 





‘with the Southern Pacific Railroad. 
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Co., which has a capital stock of 13,000,000 dols., is interested in 
and connected with the new projects. : L 

Railroads in Dakota—The territory of Dakota—for in spite of 
its agitation it has not yet been created a state—is generally sup- 

sed to be almost devoid of railroads, but > fact it ae 7 
respectable mileage, considering its comparatively sparse population. 
The present systems comprise 4207 miles of road ; 716 miles have 
been constructed during the present year, and 301 miles have been 
graded ready for the track laying. Most of the roads are con- 
trolled by the trunk line companies, but a few short roads have 
been built to and in the mining districts principally. The railroad 
system is gradually spreading to the west and northwest sections of 
the territory. : ; . 

The fate of an old canal.—The Union Canal, in Pennsylvania, the 
first canal projected in America, having been suggested by William 
Penn in 1690, and surveyed seventy years later, before any canal 
was in operation in England, is to be sold. The route was surveyed 
by David Rittenh , the astr , and William Smith, Provost 
of the University of Pennsylvania, in 1762. It extended from the 
Schuylkill river, near Reading, Pa., to the Susquehanna at what is 
now Middletown, and was the first link of a proposed chain of 
water communication between the Delaware river and Lake Erie, 
a gigantic project for those days, which caused the projectors to 
be thought crazy. Work was interrupted by the Revolutionary 
War, and though it was started up ~ in 1791 by Robert Fulton 
and others, they were in advance of their day, and it was only 
completed in 1827. The canal is eighty-nine miles long, and on it 
was the first tunnel in America, about 800ft. through rock. The 
summit being higher than the feeder at the end, pumping plant 
had to be put in to raise the water. The total cost was 
5,000,000 dols. The reason ho its sale is that the railroads have 
made its operation unprofitable. 

Railroass, The city of Helena, Mont., has celebrated the com- 
pletion of the Montana Central Railroad, and the St. Paul, Minnea- 
polis, and Manitoba Railroad. The construction of the latter was 
a remarkable piece of art—as shown elsewhere by an extract from 
an American paper. The San Joaquin Valley Railroad, now under 
construction, in the interest of the Atchison, Topeka, and Santa Fé 
Railroad, will give the latter a line to San Francisco in competition 
In Mexico a narrow gauge 
road is projected from Patzcuaro, on the Mexican National, to the 
Pacific Coast, at a point in the State of Guerro. The capital will 
probably be raised in the United States. } 

Sugar from sorghum.—The experiments on the production of 
sugar from sorghum by a new process, which have been in progress 
at Magnolia plantation, Louisiana, have had very satisfactory 
results, The roller process which was in use some years ago, only 
pressed out about 40 1b. of sugar per ton of cane, while the cane 
contained three times that amount. By the new ‘‘diffusion” or 
‘saturation ” process about 1401b. have been obtained, equallin 
98 per cent. of the sugar in the cane. The Commissioner of Agri- 

It thinks that in a few years America will make all the sugar 








which is to secure for New York City an ample water supply for 
many years tocome. Beyond the preparation of the section and 
of general preliminary plans and estimates, very little has been 
done ; and although its construction has been finally decided upon, 
after a very lengthy and heated discussion, yet no steps have as 
yet been taken towards letting contracts and starting the work. 
As the New Croton Aqueduct is now so far advanced, it is probable 
that the dam question will very shortly be taken up practically. 
The recent report issued by the Commissioners did not refer at any 
length to the dam. The distribution of this report has been 
criticised very adversely, as it has been given away to many poli- 
ticians and others who have no use for it, while several engineers 
have had a difficulty in securing a copy. The chief engineer had 
no hand in the distribution, but applications to him were referred 
to the Commissioners’ committee on distribution. 

A big stockyard scheme.—Mr, A. H. Stickney, president of the 
Minnesota and North-Western Railroad Company, is at the head 
of two enterprises of great importance to Chicago. The Chicago 
—— Company has been incorporated with a capital stock of 
10,500,000 dols., for the purpose of establishing railroadsand yards 
for cattle and other live stock, and to lease yards and nothing. 
houses. The other company, which is intimately connected with 
the above, is the Chi Transfer Railway Company, capital 
stock 2,000,000 dols., which will inaugurate a system of transferring 
cars of all the various railroads centreing in Chicago, at an expense 
much below the present cost. The present Union Stockyards 
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required for home consumption. Sorghum can be grown as far 
north as Michigan. 

Brooklyn's elevated railroads.—In Brooklyn, N.Y., the construc- 
tion of the new lines of elevated road is in rapid The 
King’s County Elevated Railroad has ‘‘ Phoenix” columns on the 
curb line, with rivetted trusses across the street, and three—in 
some places four—longitudinal girders, the track being over the 
middle of the street in accordance with the terms of the purchase. 
The Union Elevated Railroad has square columns—channels and 
plates-—in the street, just clear of the street railroad tracks, with 

late cross girder and four longitudinal plate girders. The existing 
Brooklyn evated Railroad is not extending its system. All are 
deck structures. The two former lines will connect with the New 
York and Brooklyn Bridge, but whether through cars will be run 
is a moot question. 

Heavier rails,—There is now an active movement in favour of 
heavier steel rails for railroads. The use of sections far too light 
for the traffic has been the cause of innumerable accidents, and 
has added to the English prejudice against this form of rail. Rails 
weighing from 56 1b. to 601b. per yard have been quite common. 

uuthern roads are now -_ 64 Ib. and 67 Ib. rails, but 
this is only a step towards still heavier. The New York 
Central and Hudson River Railroad is la an 80 Ib, rail, and the 
Pennsylvania Railroad is experimenting with a 901b. rail. Pro- 


bably the standard rail of the near future is a 1001b. rail, as 
recommended by Mr, Sandberg. 
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THE IRON, COAL, AND GENERAL TRADES | 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
THERE is a more buoyant tone in all branches of the iron trade, in 
consequence of the steady improvement in crude material and the 
combined advance in the metal market. Whether this stronger 
tendency will be as evanescent as the revival which appeared last 
year cannot ey be definitely expressed. But the chances of the 
trade would be certainly more favourable were the improvement 
to have resulted from a larger consumption of finished iron. For 
pigs and some other classes of iron consumers are freely inquiring, 
and makers are confident in their anticipation of a further aug- 
mented business being experienced with the advent of the New Year. 

The one question which overshadows all others this week in iron 
trade circles is the proposed tariff reduction in the United States, 
Ironmasters in this district have read President Cleveland’s message 
with exceeding interest. On ‘Change, in Birmingham, this after- 
noon, the probabilities were the main subject of discussion among 
the leading ir ters. A reduction in the tariff would be certain 
to increase the American demand from this country, though there 
were far-seeing men who declared this afternoon that the importa- 
tion of raw materials free of duty into the States would lead to 
increased competition from America in our export markets. 

Meantime the President’s proposal makes for an improvement in 
the tone of the iron market here, and prospects are considered to 
have been sensibly brightened by the message. 

Among the orders which are being executed in this district, at 
present for the United States, are contracts for steel bars, wide 
steel strips, &c. Certain of the bar orders are being rolled from 
locally smelted steel, while the strips, varying from 6in, to 13in. 
sizes, are being rolled from impo’ Welsh blooms. 

The demand for steel is increasing weekly, and the supply is 
augmenting proportionately. The former tone of the hematite 
market has not yet much influenced prices of steel, though some 
sellers are asking more, and some makers at a distance are inde- 
pendent in the matter of accepting orders from customers in this 
district unless they are for good quantities. This arises from the 
large demand which most of the great steel works in other parts 
of the kingdom are experiencing on the spot for heavy sections of 
steel, such as nails, plates, ingots, blooms, &c. Certain of the 
Welsh steel firms, whose deliveries were greatly retarded during 
the summer by the serious ey ny are, it is understood here, now 
making great efforts to get up the lee-way. 

Bessemer blooms and tin bars from Wales were quoted this 
afternoon £4 17s, 6d.; blooms and billets from the West coast, 
£4 12s, 6d. to £4 15s.; Siemens qualities, £4 15s. to £4 17s. 6d.; 
tin bars from the West coast of 7in. size, £5 to £5 2s. 6d.; Besse- 
mer blooms from Scotland, £4 15s.; and tin bars, £4 17s, 6d. 

It is in pigs rather than in finished iron that interest is at the 
moment centred, since it is the steadily improving tendency of 
crude iron that is regulating all other branches of the trade. Here 
and there some excitement existsamong consumers. The situation 
is becoming more favourable to the vendors, whose action is at 
present adverse to the transaction of business. It speaks well for 
the probable maintenance of better prices that they are practically 
standing off the market, in spite of favourable terms offered by 
consumers for forward business, Some makers of Midland brands, 
indeed, have wholly withdrawn their quotations. 

The advance of from 1s. 6d. to 2s. per ton on 
ported brands is well maintained orthamp are quoted 38s, 
upwards, delivered to works, and Derbyshires, 38s. to 39s. 6d. 
For special brands of Northamptons as much as 39s, to 40s, is asked. 
Lord Granville’s grey forge pigs are quoted 39s, 6d., delivered here, 
and No, 1, 47s. 6d. Some of the South Staffordshire second and 
third-class makers stood off the market, except at a full 1s, 6d. 
advance demanded a week ago, 

A considerable firmness still characterises the hematite market, 
sellers urging their inability to make concessions owing to the 
increase in the cost of manufacture. ‘This results from the advance 
of 2s. per ton. in freights from Spain, and from the prices of ore 
having gone up from 3d. to 6d. per ton. The sequence is that 
makers’ charges have virtually risen from 4s. to 5s. per ton on the 
hematites produced. West coast hematites this week quoted 
strong at 53s, to 54s. 6d, for forge sorts delivered, and Welsh 
hematites, 52s, 6d. delivered. 

Orders for bars are a little more plentiful, and makers of best 
and common sorts are in receipt of increased shipping enquiries. 
India, China, and other Eastern markets are expressing better 
requirements. This was the report this—Thursday—of, amongst 
other firms, Mr. B. Hingley, M.P., chairman of the Ironmasters’ 
Association. Australian demand is also slightly improving ; prices 
— at £7 for best; £6 for second branded qualities ; and 
£4 17s. 6d. to £5 for common. Messrs. Jno. Bagnall and Sons 
have just secured new contracts for strips and bars, representing 
a considerable aggregate, and they are now holding off for better 
prices, 4 

There is every indication of the p t heavy d d for black 
sheets being sustained. Orders are being worked to the full capa- 
city of the plants, and these are followed by other business, which 
is providing employment for some months ahead. The galvanisers 
are still contributing the largest proportion of this demand, but 
the merchants are also important buyers, and are taking better 
mapa for Russia, India, Australia, and other countries. 

rices are well maintained, they being now from 10s. to 12s, 6d. 
above those of some months ago. Singles, which at that time were 
£5 15s., are £6 5s.; doubles, which were selling at £5 17s. 6d. to 
£6, are now £6 10s.; and lattens are £7 7s. 6d. to £7 10s. 

There is no decline in the excellent demand which the galvanisers 
have of late been Yee . Complaints, however, are made 
by leading makers of the underselling which exists. Considering 
that spelter has now risen to £18 10s. from a minimum of some- 
thing over £14, much better — should be ruling for galvanised 
sheets. Prices are this week quoted £11 to £11 5s. per ton for 
24 g. bundled, delivered Liverpool. 

I regret to find that the statement in my previous reports as to 
the  eoorigrsy of Messrs, J. hag oe erecting a black sheet works 
at Bristol, to supplement their Wolverhampton output, was an 
error. Messrs, Lysaght have pointed out the inaccuracy, and I 
gladly make this correction. 

A meeting of ironmasters, representing Staffordshire, Shrop- 
shire, South Yorkshire, Derbyshire, and Lancashire, was held to- 
day at the Queen’s Hotel, Birmingham, to consider the main- 
tenance of the Wages It was resolved to continue to sup- 

rt the Board, which was instructed to revise its constitution. 

r. B. Hingley, M.P., chairman of the Ironmasters’ Association, 
announced an improvement in trade, and appealed to the meeting 
to lessen competition, and as far as possible stiffen prices, 

Cokes and ironstones are rather stronger in price. Some York- 
shire and Durham cokes have advanced 6d, to 9d. per ton. 

Ata meeting of the South Staffordshire Mines Drai 
missioners in Wolverhampton on Wednesday, a motion was passed 
unanimously on the proposition of Mr, C. Tylden Wright, the 
agent of the Earl of Dudley, rescinding a former resolution of the 
Board to apply to Parliament for additional powers, The pour: 
ing body of the Commissioners did not oppose the motion, havi 
previously intimated their intention of abandoning for the present 
their original ae to go to Parliament. r. E. Terry, the 
mining engineer to the Tipton district, reported the ex: ingly 
gratifying intelligence that the great Bradley pumping engine, 
which has been stopped for fifteen weeks through serious break- 
down, has now been restarted. ‘The secretary of the Board, Mr. 
Hy. Smith, resigned his position from advancing years, and the 
resignation was accepted with regret. 

ag | this week Messrs. J. and L, Lea and Son, 19, Cannon- 
street, Birmingham, have sold by auction 1300 tons of plant, erec- 
tions, &c,, at Lea Brook Ironworks, Wednesbury. The following 
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are some of the prices realised per ton :—Good cast iron floor plates, 


£4 1s. 8d.; hammered iron, £3 11s. 8d.; puddled bars, £3 18s. 4d.; 
mill and forge tools, £2 13s. 4d.; smiths’ tools, £4 10s.; paddlers 
bushes, £1 15s.; tap wagons, £2 13s, 4d.; wrought scrap, £2 11s. 8d. ; 
cast scrap, £1 13s. 4d. The twenty-seven puddling and annealing 
furnaces sold, to be ? down, at about £1 10s. per ton. These 
prices may be considered very satisfactory. 

Some of the shareholders in the wagon-building concerns of Bir- 
mingham and the neighbourhood are dissatisfied with the system 
upon which they are managed. They assert that the companies 
are practically in the hands of the managers, whose interests in 
the matter of competition for contracts are not always those of the 
tee It is stated that attempts will be made to form a 

agon Companies Shareholders’ Association, which will endeavour 
to bring about either an amalgamation or a trading arrangement. 

The further advance of £5 per ton announced this week in copper, 
making a total rise of £25 or £26, and continued advances in tin, 
which are now beginning to be followed by an advance in the lead 
market, are resulting in further increases in the hardware prices 
of the Birmingham and Wolverhampton district. All the cast iron 
hollowware firms of the kmgdom have announced a second reduc- 
tion in the discount of tinned hollowware of 24 per cent., making 
the present discount 50 per cent.; and a third advance is likely. 
Galvanised hollowware goods are advanced by some of the makers 
by a 5 per cent, reduction in discount. Other advances are also 
announced. 

Messrs, Nettlefold have declared an interim dividend for the six 
months ending 30th September last, at the rate of 5 per cent. per 
annum, 

Considerable opposition is being shown by some of the Black 
Country towns to the goods traffic on the age as carried on 
by the South Staffordshire Tramway Company. The company are 
running goods through West Bromwich, notwithstanding that the 
consent of the Town Council has not been obtained, and on Wed- 
nesday the council determined to give the company a month’s 
notice to discontinue the traffic, on failing compliance, to apply 
to the High Court of Justice for a restraining order. 

On Tuesday the new machinery at the Wednesbury sewage out- 
fall works was formally started. To prevent the pollution of the 
river Tame the authorities have adopted a partially separate 
sewage system, the storm water — separated from the sewage. 
All floating matters will be removed from the sewage, and the 
sewage itself will be treated by chemicals in eight tanks, each of 
50,000 — capacity. The sludge deposited in the tanks will be 
taken t rough tanks to the compressors near the engine-house. 
There are two 40 indicated horse-power Otto gas engines, having 
direct-acting air compressors for raising the sewage with. Shone’s 
ejectors, from the low-level to the high-level sewers, and the 
engines also operate upon Westinghouse air compressors, and a 
vacuum pump for sludge pressing. The gas generators—which 
make Dowson’s economic gas—the gas engines, and the air com- 

ressors are all in oo There are two of Messrs. 8. H. 

ohnson and Co.’s sludge filtering presses, each wwe of press- 
ing 15 tons of sludge per day. The works will be fed by twenty- 
seven miles of sewers, of which the Patent Shaft and Axletree Com- 
pany has su ere the cast iron fi , as well as the ——e cast- 
ings. The Glenfield Company, Kilmarnock, have supplied the gas 
engines and the other machinery, whilst the general constructive 
work has been done by Mr. G. Law, Kidderminster. The total 
amount of the loans for sewerage purposes is £45,000, which is 
not likely to be all expended. The resident engineer has been 
Mr. C. Richards, of Coventry, and the consulting engineer Mr. 
E. Pritchard. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 

Manchester.—Although there is perhaps rather a falling off in 
the weight of buying, as compared with what was doing a week or 
so back, the stronger tone which I reported in the iron market last 
week is more than maintained. ere are still considerable 
inquiries in the market, and the continued upward movement in 
Glasgow and Middlesbrough warrants necessarily tends to 
strengthen prices here, which, notwithstanding that makers are 
mostly asking advances of quite 6d. to ls. per ton upon late rates, 
are still low. Many of the large buyers are already well covered, 
and this, of course, tends to restrict the volume of possible business ; 
but the transactions which are still being put through represent a 
a fair weight of actual business doing. Buyers, of course, do not 
care about paying advanced prices when there is no apparent real im- 
provement in trade to warrant an upward movement; but although 
this is regarded as largely due to speculation, they recognise the fact 
I have already pointed out that prices are still low, and that there 
is still a margin for further advance before they can be said to have 
got to a remunerative point for makers. There is therefore not 
only the a, that the present slight recovery from the ex- 
cessively low rates that have recently been current may be main- 
tained, but that with any slight improvement in general trade 
there may be a further upward move. Merchants and consumers 
are consequently showing a disposition to buy in larger quantities 
than they otherwise would have done, not because there is any 
materially increased weight of iron at present going into actual 
consumption, but rather as a matter of precaution to place them- 
selves in a safe position in the event of any further ible 
advance. In other words, in the place of buying simply from 
hand-to-mouth, which until ype | has been the policy naturally 
— in a falling market, merchants and consumers have been 

uying in large quantities beyond their actual requirements for as 
Whether all this heavy 
ing will be followed by a reaction in the market, or lead up to 

tter state of trade, remains to be seen; for the present it 
has been productive of a decidedly healthier tone. ematites 
are also decidedly firmer, but the business doing in this 
market is only small. There has also during the past 
week been a_ strong upward movement in steel plates, 
due mainly to large orders having been placed on the Clyde, 
partly on American account and partly as the result of increased 
activity in shipbuilding, and = have gone up quite 10s. per 
ton on recent current rates. anufactu iron remains without 
material change, as, although forges are mostly kept fully occupied 
with the orders in hand, there is no weight of work ahead, and 
makers are not more than able to maintain their position, with the 
prospects for the future rather doubtful. 

There was a full average attendance on the Manchester iron 
market on Tuesday, and a strong tone prevailed generally. For 
pig iron there was a fairly active rage iu and for district and out- 
side brands higher prices were being asked. Quotations for Lan- 
cashire pig iron remained at about 38s. 6d. to 39s. 6d., less 24, for 
forge and foundry, delivered equal to Manchester; but as these 
figures are still considerably above the prices at which Lincolnshire 
iron can be bought, local makers have not so far participated to any 
appreciable extent in the increased weight of business that has been 
doing, although they re; more inquiry. For foundry qualities of 
Lincolnshire and Derbyshire makersareasking fully 1s. per ton above 
the pee they were taking last week, 38s. being now the minimum 
for Lincolnshire, and 41s. for Derbyshire foundry, less 24, delivered 
equal to Manchester, and at about these figures there has been a 
moderate business done. For foi qualities, however, there is 
only a limited inquiry, and the buyers who are in the market 
hesitate about paying any advance; Lincolnshire makers are asking 
about 6d. over recent minimum rates, and the average quotation is 
now about 36s. 6d., less 24, delivered here. Outside brands offering 
in this market are also higher in price. For Scotch iron sellers are 
now generally firm on the basis of makers’ list-rates, which for some 
time past have been considerably above the prices taken in the open 
market, and for good named foundry brands of Middlesbrough 
makers are holding to about 41s. and 41s, 6d., net cash, as the mini- 
mum for delivery equal to Manchester. ualities of No. 3 
foundry hematite are now generally quoted at 52s. 6d., less 24, as 
the minimum for delivery in the Manchester district, but there is 


far forward into next year as possible. 
bu 
a 





not much actual business doing in this market to really test prices. 
For steel eed local makers are now firm at £7 5s. for delivery in 
the Manchester district, and some fair orders have been booked at 
this figure, whilst some of the better qualities of Scotch plates could 
not be got at anything under £7 7s. 6d., delivered here. In 
finished iron the actual business offering in the market, except in 
sheets, is not large, and prices remain at about £4 12s, 6d. for bars, 
£5 5s. for hoops, £6 10s. for ordinary qualities of sheets, and 
£6 12s, 6d. to £6 15s. for the better qualities for galvanising 
pu delivered in the Manchester district. 

e condition of the engineering trades remains without improve- 
ment. Generally throughout this district works are kept not more 
than moderately employed on orders which have to be taken at 
very low prices. There are, of course, some few exceptions, but 
these are mostly where there is some special class of work. The 
returns of the trades’ union societies are still discouraging as to 
the immediate prospects of trade in this district, and apart from 
the number of men who have been taken off their books by the 
termination of the Bolton strike, there is no appreciable reducti 
in the high percentage of members who are receiving out-of-work 
support, 

A very quiet tone continues throughout the coal trade of this 
district. Collieries are worki considerably under their full 
average output, yet supplies of all descriptions of fuel are plentiful 
in the market. House fire coals are only in very moderate demand 
for the season of the year. Common round coals for steam and 
ironmaking pu s, and engine classes of fuel, continue generally 
in poor demand, with inferior sorts quite a drug in the market. 
Prices, which remain, with few exceptions, practically at about 
summer rates, average 9s. for best coals, 7s. to 7s. 6d. seconds, 
5s. 6d. to 6s. common house coal, 5s. to 5s. 6d. steam and forge 
coal, 4s, 6d. up to 5s. for the better qualities of burgy, 3s. 6d. up 
to 4s. for best slack, and 2s, 6d. to 2s, 9d. for common sorts at the 
pit mouth. 

There has been rather more doing for shipment, but trade is 
still only quiet, and there are excessive supplies which keep prices 
very low, good ordinary steam coal, delivered at the high level, 
—— or the Garston Dock, being obtainable at 6s. 6d. to 
6s. 9d. per ton. 

Barrow.—There is further improvement to note in the hematite 
pig iron trade of the district, and the demand from all sources has 
improved to such an extent that prices are beginning to move 
upwards. The quotations for aan of mixed Bessemer iron are 
steady at from 44s. 6d. to 46s. per ton net, f.o.b., and the market 
is rising. It is confidently expected that Bessemer qualities will 
reach 47s. per ton net before Christmas, although this is a season 
of the year when trade is generally expected to be quieter. The 
business doing is on a liberal scale, and it is evident that stocks are 
being reduced to a great extent in consequence of the restric- 
tion in output. This restriction will be maintained by arrange- 
ment, so that it is probable there will be a considerable 
reduction in stocks before the spring of next year, and that 
prices will be increased, if not to a great extent, at any 
rate to such a figure as will afford a profit to the producer. 
This has not in all cases been -—_ of late, but the action 
taken by makers is likely to make it so. The notice served by 
makers in West Cumberland on their workmen of a reduction of 
10 per cent. in their wages is likely to lead to some difficulty. 
The men have not shown any disposition to agree to the proposal, 
and they are considering a second proposal for the adjustment of 
a sliding scale in which masters offer them 24 per cent. on every 
2s, 6d. increase in the price of pig iron, and vice versd. It is 
threatened that a lock-out will ensue if the men do not accept the 
proposal, and in the event 6000 men would be affected. The gene- 
ral view of the position is that a settlement will be come to with- 
out great difficulty, especially in view of the rising market. The 
steel trade is again reported more brisk, and orders are freely offer- 
ing from all sources. Makers are well employed at the rail mills, 
and new orders are plentiful. There is no change to note in the 
trade for steel for shipbuilding purposes, which remains quiet ; 
but all the other detachments of the steel trade are active. Rails 
are quoted at £4 5s. to £4 6s. per ton net, f.o.b., for heavy sections, 
and billets at £4 per ton. The work in the hands of shipbuilders is 
very limited, and orders are few. The same remark still applies 
to engineers, both in the marine and general departments. The 
only new feature of the week is the order which has been placed in 
the hands of Messrs. Westray and Copeland, engineers, of Barrow, 
for important structural alterations in the steamer King Orry, 
including new d engines and new boilers. The iron ore 
trade is steady and firm, and a good demand exists. Ordinary 

ualities find a market at from 9s. to 11s. 6d. per ton net at mines. 

1 and coke steady and in large consumption. Shipping is fairly 
employed. The general industries of the district are short of work. 














THE SHEFFIELD DISTRICT. 


(From our oun Correspondent.) 

THE dispute in the West Cumberland iron district affects 
Sheffield to the extent that one large firm—Messrs. Charles Cammel 
and Co.—have a considerable number employed at their Derwent 
Works. In the Sheffield district ironworkers’ wages are regulated 
by South Staffordshire. No rupture takes place, the remuneration 
= falling by the decisions of the Conciliation Board. In 
the Cumberland districts the employers appear bent upon obtaining 
a reduction of 5 per cent., which the men are determined to resist. 
A further suggestion was made that the men should accept a 25 per 
cent. reduction if iron went below 44s. 6d., and if it went above 
that ne an advance of 24 per cent. would be given for each 
2s. 6d. advance in iron. This is equivalent to a sliding-scale 
system. It is interesting to note that the delegates declined to 
accept any sliding-scale arrangement “ until they were instructed 
in it.” This is precisely the difficulty in the coal-field of South 
and West Yorkshire. e miners state that they do not under- 
stand the sliding scale, and every effort made at an understanding 
to establish a principle of self-regulating for wages falls through, 
when the coalowners and the Union officials meet, on one point. 
That is the starting point. Neither party can agree on the price 
which shall be taken as standard value. If the minimum value of 
coal could once be decided, the other difficulties would promptly 


a. 

At ey on Saturday, the adjourned conference of the dele- 
gates of the Yorkshire Miners’ Association, and the representatives 
of Yorkshire collieries generally, met to receive the report of Mr. 
John Frith and Mr. James Murray, who were depu to attend 
the Newcastle conference. After five hours’ consideration, the 
Barnsley conference decided in favour of restricting the output, 
to demand an advance of 10 per cent. in wages, and to agitate for 
the establishment of a board of conciliation ‘‘ for the regulation of 
general and local rates of wages.” A deputation was appointed to 
meet the coalowners on these questions, and to ask for an interview. 
In the adjoining Derbyshire coalfield a ballot has been taken to 
test the feeling of the miners on the wages question at the Manners, 
Cossall, and Oakwell Collieri The result, as might have been 
anticipated, was pretty unanimously in favour of advance. Cossall 
Colliery—300 = delivered, returned in favour of an 
advance; 2 spoilt; against, 0. Oakwell—217 papers delivered, 
190 in favour; against, 8. Manners—250 papers delivered, 235 
returned in favour; against, 0. After these figures it was an easy 
stage to reach by resolution—‘‘ That all the men combine to fight 
the battle unless an advance is given; that nothing less than 3d. 
per ton be accepted, as the indirect reductions have been so 
numerous that the miners find it impossible to get a living at the 
present rate of wages.” 

Winter weather set in with snow on Wednesday, and the cold 
ray having the usual effect in moving house coal. The tonnage 
to London and the South is well maintained. Gas coal is being 
freely delivered, the late foggy weather having added considerably 
to the consumption both in the metropolis anti thecountry. An 
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extra demand, however, does not affect the values of this class of 
coal, as the quantities are contracted for early in the season. The 
weight of engine fuel, slack, and other sorts for steam generating 

urposes, shows that the volume of business in the manufacturing 
Fistricts is not to be complained of. A better price is what the 
markets need, more than increased business. 

A strong feeling prevails here that our arsenals, stores, and ships 
should not be supplied and equipped by importations of steel 
projectiles from foreigners when manufacturers in Sheffield are able 
and willing to supply all demands, for equal material, at lower 
prices. The Hadhel Steel Foundry Company, of Sheffield, who 
have been experimenting for a long time, are reported in the Times 
to have equalled, if not su , the foreign-made shells by 
sending a 6in. shot through a C: ll 9in. compound — and 
smashing it. In a further trial, they afterwards, with a 12in. shot, 
penetrated and broke a Brown 16in. compound plate. These tests, 
if accurately represented—as there is no reason to doubt—prove 
more than appears on the surface. Sheffield plates were never so 
good as they are now, and the success of the Hadfield shells shows 
the progress which is also being made in Sheffield projectiles. _ 





Values of makers’ pigs are higher, as follows :—Gartsherrie, 
f.o.b. at Glasgow, per ton, No.1, 47s. 6d.; No. 3, 44s.; Coltness, 
51s. and 44s.; loan, 48s, and 44s.; Summerlee, 49s. 6d. and 
43s. 6d.; Calder, 47s. 6d.‘ and 40s. 6d.; Carnbroe, 43s, 6d. and 
40s.; Clyde, 45s. 6d. and 40s. 6d.; Monkland, 43s. 6d. and 40s. ; 
Govan, at Broomielaw, 43s. and 40s.; Shotts, at Leith, 47s. 6d. 
and 44s. 6d.; Carron, at Grangemouth, 49s, and 43s.; Glen- 

ock, at Ardrossan, 46s. 6d. and 41s. 6d.; Eglinton, 43s, and 
; and Dalmellington, 43s. 6d. and 40s, 6d. 

The steel trade is in an active condition, but I learn from the 
makers that the amount of actual work placed within the last few 
weeks has been greatly exaggerated in the daily papers and in 
speculative circles. Many of the orders from the ox. 
builders are conditional upon future contracts being p R 
and it is probable that for a considerable part of this work speci- 
fications may never be issued. The amount of the advance in 
the price of steel has also been over-stated. © report was current 
on ‘Change that ship plates had gone up 10s. per ton. The truth 
is that the bottom price was £6, and the actual advance for work 
placed is 3s. 9d., making the price £6 3s. 9d., and other articles 





lam glad tohear very satisfactory reports concerning Mitis ng 

Many well-known engineers and machinists are now adopting them 
extensively for a large variety of somewhat complicated articles 
where thorough soundness is essential, and where forged iron or 
steel was previously only applicable, and which had to be afterwards 
manipulated to shape. It will be remembered that the manufac- 
ture of these castings at present is especially confined to smaller 
work in this country and solely carried on at Sheffield. ‘‘ Mitis” 
metal will weld or harden. Castings are supplied in a short time, 
and they are of remarkable toughness and soundness. They are of 
Swedish wrought iron or steel quality, depending upon purpose. 
Lord Thurlow, Mr. Nordenfelt, of ammunition fame, and others 
interested visited the preliminary plant which has been in active 
use for some time at the Canal Steel Works in Sheffield, belonging 
to Messrs. Hansell and Compaty, the licensees, and were highly 
gratitied with results. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

THE iron market held at Middlesbrough on Tuesday last was 
unusually well attended, and the tone was much firmer and more 
cheerful than it has been for some time past. A considerable 
amount of business was done. Buyers are now showing t 
eagerness to purchase for forward delivery, and prices are dats 
but steadily advancing. Merchants decline to take less than 
32s. 3d. per ton for prompt, and 32s. 9d. for forward delivery, 
which is a rise of 6d. per ton in both cases. During the last few 
days makers have sold a large quantity of iron for delivery over 
the first three months of next year. They are not willing, how- 
ever, to commit themselves for further large quantities at present 
prices, and for small lots for i delivery they have raised their 
quotations to 32s. 6d. per ton. Forge iron is in better demand, in 
consequence of greater regularity in the working of the rolling 
mills. The price has advanced 3a. per ton over and above that of 
the previous week’s market, sales having been made on Tuesday at 
30s. 6d. per ton. 

Warrants are now 33s. per ton, which is an advance of 2s. 14d. 
on the price current a month ago. 

On Renta last Messrs. Connal and Co.’s stock of pig iron was 
— tons, which represents a decrease of 107 tons during the 
week. 

The finished iron trade is at last showing signs of improvement. 
Inquiries are more numerous than for some time past, and several 
new orders have been pleced. Makers are therefore somewhat 
excited and have raised their prices to the following, viz.:—Ship 
plates, £4 10s. per ton; boiler plates, £5 10s.; common bars, 
#4 12s. 6d.; best bars, £5 2s. 6d.; ship angles, £4 5s.; all free on 
trucks at makers’ works, less 24 per ce2t. discount. Puddled bars 
are £3 per ton net. 

The total quantity of pig iron shipped at Middlesbrough last 
month was 64,488 tons, of which Scotland took 33,507 tons; Ger- 
many, 7150 tons; Italy, 4685 tons; Belgium, 3575 tons; Holland, 
3160 tons; Portugal, 2355 tons; Sweden, 1036 tons ; and America, 
1000 tons. The manufactured iron exported amounted to 29,330 
tons. India was the best customer having taken 18,134tons. Steel 
exports reached 20,761 tons, of which India took 11,529 tons, and 
3626 tons went to British Burmah. 

The ironmasters’ monthly statistics, which have just been issued, 
show that ninety-three blast furnaces were at work on the 30th of 
November, as compared with ninety-five on the 3lst of October. 
Of these, fifty-one are producing Cleveland, and the remainder 
hematite, spiegel, and basic iron. The total quantity produced of 
all kinds was 209,152 tons, or 12,613 tons less than during October. 
The stocks in the district amounted in the aggregate to 629,925 tons, 
which is an increase of 1721 tons over those existing a month ago. 

Mr. Wm. Gray, Mayor of West Hartlepool, senior ner in the 
firm of Wm. Gray and Co., and a member of Lloyd’s Com- 
mittee, iscertainly a most enterprising man. Not content with his 

resent extensive iron ayers at West Hartlepool, and the 

entral Marine Engine Works, of which he is principal owner, and 
with the ion of a large fleet of merchant steamers, he is 
about still further to extend his operations. He has just com- 
menced to lay out a new shipyard and graving dock. The site 
chosen adjoins the Central Marine Engine Works. When these 
works are completed, Mr. Gray’s firm will be in a position to under- 
take the complete construction of steamers of the very largest 
size, and orders for even ships of war will not be refused. 

Some sensation has been created among shipbuilders and marine 
engineers in the North of England, by the announcement that 
representatives of important French and English shipbuilding firms 
have recently been visiting Spain, and negotiating with the authori- 
ties there, with a view to establish shipyards and marine engine 
works on the banks of the Bilbao river. This tendency for British 
capital to emigrate to foreign countries is somewhat significant. 
It certainly ——- the industrial future of the country, for a 
comparatively small present benefit. The greatest sufferers in the 
long run will be the British working men. If they remain at home 
they will find, perhaps, that they are no longer required ; if they 
follow the capital to foreign countries they will have to work twice 
as long per week as at present for half the money, and adapt 
themselves to foreign ways and a foreign language. Nodoubt this 
result is largely due to the restrictive policy of trades unions in 
this country. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE past week has been a rather exciting one in the Glasgow 
pig iron market. Prices of warrants advanced to a higher level 
than before, but there have been frequent variations. Brokers 
report that there is much more speculative inquiry than usual, and 
that a not inconsiderable portion of it comes from the south. 
Were it not for the large current output and heavy stocks, it is all 
but certain that prices would have advanced much more rapidly. 
The past week's pig iron shipments were 6284 tons, against 4280 
in the same week of last year. Of this amount, 1130 tons went to 
the United States, 150 to South America, 375 to Australia, and 
1440 to Italy. The ship ts are smaller than was anticipated, 
but it is thought those for the remaining weeks of the year may 
show comparatively well. There are eighty-four furnaces in blast, 
against sixty-six at the same time last year. The week’s addition 
of stock in Messrs. Connal and Co.’s stores is about 2000 tons. 

Cumberland hematite warrants have sold well in our market at 
advanced prices, owing to the activity in the steel trade. Scotch 
hematite meets with a brisk consumptive demand at higher 
quotations, 








are infl din proportion. Should trade continue to improve, 
however, it is hi bly probable that additional advances will not be 
long delayed. ¢ Steel Company of Scotland has abandoned for 
the present the proposed reduction of wages, and has given the 
men 1d, extra on ‘‘commons,” to bring it up to the other class of 
work. 

There are encouraging reports this week as to the malleable iron 
trade. It is gradually improving, and in the course of the past 
week prices have risen 1s. 3d. all round. Best bars are now quoted 
£5 1s. 3d.; merchant bars, £4 lis. 1d.; rivet iron, £4 16s. 3d.; 
nut iron, £4 12s, 6d.; angles, £4 15s.; and plates, £5 8s. 9d., all 
f.o.b. at Glasgow, less 5 per cent. discount. Contracts are 
reported to be booked at the advanced prices, which will keep the 
works busy for some time, and buyers that were holding off are 
now providing for their requirements. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THERE is a certain amount of activity in most of the steel works, 
and yet managers express th ives as not exactly satisfied with 
the condition of things. The general quotation for rails— heavy 
sections—has fallen to £4, and at this figure one might expect that 
not only would colonists put in large orders, but extensive “ re- 
newals” would be bought. This is not the case. The Americans 
take blooms in tolerably large quantities, but rails are not in 
demand. The most important cargo of the week was to Port 
Limon, 1100 tons, with 200 tons of machinery from Newport. 
Excepting Cyfarthfa, which is doing a large trade at present, 
though it could have been wished at better prices, the Monmouth- 
shire works are doing the best, and Newport is showing larger con- 
signments of steel generally than Cardiff 

Ironmasters need not be much surprised at the dearth of rail 
orders, seeing that Burmah, Japan, China, and other countries are 
still hesitating about becoming civilised railway-using places. As 
for renewals, I was over a great breadth of English and Welsh 
railways lately, and the notices placed here and there of the last 
renewals of steel rails, with the date, were disheartening. Not- 
withstanding the immense traffic, the rails looked as good as ever. 
In the saving of platelayers’ labour alone railways are greatly 
benefitted. 

I only express the prevailing opinion of the Welsh coal and iron 
world in contending that rates should be systematically reduced. 
This week large quantities of pig iron have been received at 
Swansea by sea route from the North of England and from 
Scotland in ful petition with Welsh works. Taki 
Swansea as a buyer, Barrow is able at any time to underse 
Dowlais, though the rail route from that place is only thirty miles. 
The local papers are taking up the question with vigour. 

In the question of coal, the complaints of coalowners are quite 
as loud in reference to rates, They say that prices have fallen to 
the minimum, but that railways exact the same rates, and middle- 
men the same commission, as when prices were double. 

There is a better tone inthe coaltrade. At the Cardiff Exchange 
on Tuesday a good deal of satisfactory business was done, and 
coasting freights reported as steady. Quotations were firm at last 
week’s prices; bunker coal bought freely from 8s, to 8s, 3d. 
House coal is also in fuller requirement, and for best qualities 
3d. advance is readily obtained. Small “building” coal continues 
in good demand and at the previous high rates. I note that Dow- 
lais is getting large quantities from the Rhondda Valley, principally 
** Lewis’s Merthyr.” Dowlais is also a free buyer of foreign 
ore, and the company, as well as Ebbw Vule and others, 
are receiving large consignments from Bilbao. It was reported in 
Cardiff this week that Gaager is entering into large contracts for 
Bilbao ore over next year at a rate of és. Bd, per ton freight. 

The Dowlais Steel Works’ transfer to Cardiff is still a prominent 
topic. Business steps are being talen, and renters of land on the 
moors have had orders to give up ion on the 31st of this 
month to the Dowlais Company. People at Dowlais are much 
divided in opinion about the transfer, as new operations continue 
at the old works, especially at the Goat Mill, where there was a 
portion started a few days It may, however, be accepted 
that all new development and improvements will be reserved for 
the new works, which are to be upon a large scale. The statement 
given to me, on the best authority, is that they will be second to 
none in the kingdom, and quite on a par with the American steel 
works. These we know to be in keeping with the colossal character 
of most of the American industries. Dowlais Works at Cardiff 
will, in addition, have the benefit of appliances and inventions of 
the latest date. Practical operations are to a early in the new 
year, and will be rapidly Fema on, expenditure being, in the 
opinion of the promoters, of less account than time. 

The report is current in the district that a Sheffield company has 
concluded arrangements with the proprietor of the Hirwain Iron- 
works for its purehase in order to transform them into crucible 
steel works. ft is a fact that negotiation has been entered into, 
but I cannot yet affirm the settlement. 

A Monmouthshire ironwork company is also stated to be in 
treaty for Pentyrch ironworks. This I give with reserve. Many 
rumours current as to sale of works and collieries will not stand 
investigation. Itwas stated lately that the Messrs. Cory had acquired 
Gadlys collieries. The fact is tiations were opened but aban- 
doned. The collieries remain in the hands of the Wayne Company, 
of which Mr. Soulanger, Cardiff, is the worthy representative. 

Swansea port has been active of late, coal shipments being large, 
and the tin-plate trade busy. Last week close upon 30,000 boxes 
of plate were despatched, New York alone taking 1000 tons, and 
New Orleans 600 tons. Taking the vessels due into consideration, 
a busier week this week still is certain. At the Exc’ this week 
a good deal of business was done, and orders booked at the 
advanced prices now quoted. Latest figures are—Martin’s, 15s. 3d. 
to 16s.; mer steel, 15s. 9d. to 16s.; Siemen’s, coke, 16s. to 
16s. 3d.; ternes, 28s.; wasters, 6d. to 9d. per box less than prices. 
The tin corner was, of course, the principal subject of discussion, 
and it was that great care was necessary in business, as a 
collapse any day was likely. 

The latest movement amongst the colliers is to reduce the output. 
This, in their opinion, will bring about improved prices. An agita- 
tion to this end has been started in various districts, and princi- 
pally at Plymouth and the Ocean. At the latter place a movement 
is on foot to i the mini of scale. 

At Plymouth last week a collier, holding a superior position to 
the ordinary, was detected smoking near the lamp station. Pres- 
sure for yy ed punishment will be made. 

Pitwood is falling again on account of the market falling. Prices, 
15s, 6d, to 15s, 9d. 














A new industry is to be sturted at Monmouth—wagon works, for 
which the place a to be well adapted. 
Pt Cardiff Colliery Supply Company is announced; capital, 
, 000. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE sustained exertions made in all quarters to counteract the 
former disastrous native petition, b ing in one shape or 
another to 2 common understanding, are ever giving a firmer stamp 
to the iron markets of the country, and so the present situation of 
them continues satisfactory. D d is ing 1 pretty brisk, 
and several rises in price can be pointed out. The reports from 
Silesia also continue to show a cheerful tone in the market for 
crude as well as finished iron, and the iron merchants at Breslau 
have just sent out circulars i t vance in 
prices. The neighbouring market of ~ Belgium continues to 
manifest the same firm attitude it has done for weeks past, and 
in anticipation of the increased import duties in Italy coming into 
force next January, is sending away very large lots of rolled 

irders and steel rails to that country, whilst in France the iron 

usiness in general is undoubtedly looking more promising than of 
late, but in Austria it has become rather weaker, pending the 
detinitive renewal of the lapsed iron combination. 

As specially concerns the Rhenish-Westphalian and western 
district iron trade, regarding the ore trade there is but little 
change to note as yet, but it may be looked upon as certain that 
the position of the market at Bilbao will soon react favourably on 
the native mines, for it is reported within the last few days from 
there that, ‘‘in consequence of the exceptionally large orders 
received, freights to Rotterdam have considerably advanced again, 
and that deliveries are likely to be greatly retarded, as such an 
overwhelming amount of orders have to be effectuated.” The 
demand for Luxemberg ores both for home and export account is 
very full, and prices are firm at from M. 2°20 to 3°20 p.t. at mines 
for the red, yellow, and grey sorts. The Ss for a year 
of the crude iron convention has naturally had a strengthening 
effect on pigs, and consequently there is a little better demand for 
certain sorts. A common sales bureau could not be accomplished 
at the late meeting, but, as last week reported, a unanimous 
advance of M, 1 to 14 p.t. was agreed upon. z 

Spiegeleisen, though not in good demand for abroad, is still firm 
in price as last noted. Forge pig has been very animated all 
through the week at M. 46°50 to 48 for superior sorts, and almost 
all the furnaces have contracted for their next quarter's outturn, 
and as over production is not visible, es are not likely soon to 
recede. There was, and indeed still is, a lack of basic pig, con- 
sequently English had to be resorted to, but this is being reme- 
died by an increase of production here. The new price of basic is 
M. 44, and of Bessemer pig M. 49°50 p.t. In the Siegerland, fo: igs 
have also gone up M. 2p.t.; and although these works do not belong 
to the Rhenish-Westphalian convention, they are profiting by it to 
this extent ; but, of course, with the first ow they would be the 
first to cause a drop, and then where would the famous convention 
be? Foundry pig is in moderate demand at prices as noted last 
week. The common wrought iron sales-bureau arrangement seems 
to give satisfaction so far, and the stipulated prices are being 
willingly paid by buyers. The rolling mills are sufficiently supplied 
with orders for a long time to come, but orders are not coming in 
so freely as a short time back ; but this condition of things is not 
unusual before the winter sets in. The stock of hoops in 
merchants’ hands seems to have been cleared out, for the 
demand for them is now most eager and is especially strong, the 
present price being M. 127°50 to 130 p.t. iler and common 

lates are not animated at all, and constantly remain at M. 150 p.t. 

or 5mm. gauge and above. They ought to be dearer to pay at 
present prices of raw materials, but a brisk demand is wanting 
altogether. Sheets continue in full demand at M. 142 p.t., and the 
price has not yet been raisec again in harmouy with the new rise 
in forge pig, though it has been proposed to do so ante The 
galvanising works are as busy as they can be. Tinned plates 
have been raised M. 1 per box on account of the rise in tin. 
The only change to note in wire rods is that those in iron have 
been advanced to M. 116 and those in steel to 115 p.t. Export 
to America is very dull. At the last tendering at Magdeburg 
for 8700 t. of steel rails, the Westphalian Works offered as 
lowest prices M. 116 and 116°50 p.t.; others ranged 119 to 
122. No Belgian offers came in, but two from England, one at 
120°40 free at Magdeburg, and another 116-80 at Altona, At the 
beginning to the present month t. of rails, 12,500 t. of 
sleepers, and 800 t. of fish-plates are to be tendered for at Elber- 
feld, and 7500 t. of sleepers by the Baden railways. The great 
want of orders at the wagon factories will be to a small extent 
relieved by the giving out this month of 185 divers sorts of rolling 
stock. In comparison to a month or so back the constructive shops 
of all sorts are better supplied with orders, and complaints are less 
rife. Some machine shops have plenty of work, but no further 
improvement in prices is noticeable, and this is now the sore 
nt. 

Foreign iron blooms for the manufacture of telegraph wire, to be 
subsequently exported, are to be allowed to enter here free of 
duty, subordinate to an official control of the finished article on 
again leaving the prem 

The coal trade is very brisk, not only seasonably so, but especially 
in industrial sorts. Gas and flaming coal costs M. 6°40 to 8°00; 
furnace do., 5°40 to 6°20 ; lumps, 7°80 to 8°60; cokes for foundry 
use, 5°50 to 10; furnace do., 7°60 to 8°50; and broken do., nut 
size, 8°50 to 10 p.t. at mines. 

What would be thought in England if a ministerial organ were 
to begin to lecture the iron manufacturers upon what they ought 
or ought not to do in their business? Yet this is what the North 
German Gazette cf Berlin, always credited with being a Govern- 
ment organ, has done. It begins an article by praising the accom- 
plishment of the wrought iron convention—sales bureau—and then 
goes on to lecture those works, which have kept aloof from it, as 
wanting in esprit de corps and a proper appreciation of the social 
and political policy of the country now in vogue ; in fact, as taking 
no solid interest in the well-being of the national economical 
policy, and so on, and intimates that for this they have forfeited 
the right, which the convention members have thus earned, 
to expect further protection for their productions. This 
almost reminds me of the paternal tutelage we were formerly 
subject to—not so very long ago either—in working our 
mines, when our Government official came each month to 
the mine, lated where work was to be carried on, set the 
stints, settled the wages ; and another official—of course at the 
expense of the mine—calculated and paid the wages; the mine- 
owner being allowed to find the capital, look patiently on, and 
either di of, or work up the minerals gotten, after the Govern- 
ment tenths had been paid. Of course, it is well known what the 
motives for the present economical and social policy are, but theabove 
article seems rather one-sided, and it is a question whether, while one 
set of workmen are in this artificial way, as it may perhaps be called, 
continued at a means of the convention as here understood, 
another set, engaged in the constructive manufacturing processes, 
will not be reduced in numbers, through inability of the masters to 
compete abroad on account of the enhanced prices of raw mate- 
rials, With all this, accompanied by the i sums to be paid to 
the Government Sick and P. for le, with the 
same anti-socialistic object, the requ , a8 it will in 
a short time, millions of marks a year—It is calculated that in a 

ear or two’s time the district of Dortmund alone will have to find 
108 million marks yearly for pensions to workpeople—it must 
ap to onlookers that the and iron industry of this country 
is drifting into a questionable position, for protection cannot do 


The Société d’Aciereries de France has decided to lay down a 
plant in Spain to produce and manufacture steel. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, December Ist, 


Tue receipts of tin- ter during the past week 
were 40,895 boxes; tin, 217 tonst ig iron, 1380 
tons; spiegeleisen, 1296 tons; steel and iron rods, 
1029’ tons; old rai tons, Very few new 
orders have rs a abegad. Freights are a little 
too high, ani fey ree on this side are 
that a hetien wi owing to the 


backwardness of steel rail buyers in pl 
orders, The situation is about as it was thirty 
days ago, ae 4 that more conservative views 
are prevailing. ‘The railroad companies have for 
some time anti _— a reduction in the price of 
rails from 40dols. to 30dols. Rail makers are 
pared to shut down their mills if prices go 
Gee 82dols, There are inquiries for very large 
quantities, variously estimated at from 200 to 
,000 tons, At present makers are asking 


32°50 dols. The sales of Lake copper during the 
week were 3, 100,000 Ib. at from mt 70 to 12" ‘75, 
The market is very strong. The exports of 


copper for the week were 224,526 Ib.; total since 
January Ist, 10,564,777 lb., against 16,791, 650 Ib. 
for same time last ear, as against $2,516, 723 lb. 
for same time in 1 Liberal sales of lead have 
been made at 4°25; total, 1100 tons for the week. 
The merchant steel manufacturers have effected 
a strong combination, and prices are about 5 per 
cent, stronger than before. The consumption of 
tin in the United States since January Ist is esti- 
mated at 11,750 tons, against 10,750 tons for same 
time last year. The production ‘of anthracite iron 
from 125 furnaces is 36,720 tons per week, and of 
bituminous iron from 148 furnaces, 94, 982 _ 
per week, The total produ 


the business of an electric lighting, telephone, 
and telegraph company. ‘The subscribers = 


¥. Sextinens C.E., 6, Great Winchester-street.. 
Ck 25, Queen Anne’s- “gate, AEE 
B pat 20, fii ncing-lane, merchant 
W. J. riding iu ehaamasci Westminster, 
solicitor 
J. bh Woodtromte, 1, East India “avenue, ‘mer- 


t ° 
8. Hed, ges, 88 88, Lombard- street .. a yy 
H. Tate, 21, Mincing- -lane, sugar refiner. .. .. 
F. J. P. Birch, 8}, Angel-court, stockbroker 
Most of the articles of Table A of the Com- 
panies’ Act, 1862, apply. 
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Payta Petroleum Company, Limited. 


This company was registered on the 30th ult., 
with a capital of £300,000, in £1 shares, to pur- 
chase certain petroliferous lands known as the 
Hacienda Mina Brea, situate in the province of 
Payta, in Peru, and to sink wells and otherwise 
to search for and obtain petroleum and other 
mineral oils and products, e subscribers are; 


Shares. 
G. J. Hunt, 16, Goldsmith-gardens, Acton... 
, 12, Bradley-road, Wood- ‘green, 


C. T. Whinney, & Furnival’s- inn, solicitor |. 
W. H. Adams, 168, Friern-road, East Dulwich, 


accountant .. .. .. «- 
E. T. Botwright, 23, Sutton- place, | Hackney, ae- 
countant 
J. Alexander, Dunley- ~utroet, Peckham, solicitor 
A. F. Solomon, Leatherhead 
The number of directors is ath is tie om than 
three, nor more than seven; qualification, £250 
in shares; the subscribers are to appe int the first; 
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cluding charcoal furnaces, et 847 tons a 
week, against 122,731 tons pet week, and a year 
ago $12 furnaces were in blast, against 350 fur- 
naces now. The iron trade throughout the 
country is in a very good condition. Manufac- 
turing interests are careful to not permit any 
vecumulation of stocks, The anthracite coal 
trade at this point is in an unsettled and excited 

condition. It is with great difficulty sufficient 
supplies are obtained for urgent requirements, 
and prices are advancing. 

The American market is rather excited over 


r tion, £100 per annum eac 





Railway, Tramway, and General Appliance Com- 
pany, Limited, 


On the 19th ult. this company was registered, 
with a capital of £100,000, in £5 shares, to con- 
struct, equip, and work railways tramways, and 
other works of public utility, and to carry on the 
business of mechanical and electric engineers, 
machine and engineering tool makers. The sub- 
scribers are :— 





tin, copper, lead, and tin- -plate. A large . “a a Danby-street, Peckham, Som 
of business has been done during the past week. countant 1 
Sales still foot up 3,500,000lb. Exports so far H. Marney, 2, Bradley-road, Wood-green, 
this year, 10,789, 761b., or a little over half the | _ clerk 1 
— of last rue to this oe. The exports of E. T. Botright, 28, Sutton-place, Hackney, ac- : 
r matte and ore for the t week were 
ny ,9641b., and for year 48,902,490, against é. - H. Chapman, 64, Wellington's “street, Woolwich, 1 
45, 616,400 Ib. for same time ‘last year. The | s, J. Prosser, 84, Loampit- “vale, Lewisham, sur- 
market for tin- -plates has been very strong and vere 1 
— and a a er ie bee made, 8. Harper, Ge Goodrich-road, Forest-hill, ac- . 
Charcoal) tins elyn grade, 5°624dols.; Cal- ‘countan : 
land grade, san dols., and. 1°50 dols. for Aas |W aeed onl iy Moneriettstrect, Peckham, 
Grange e, 5°30 dols.; Allaway's — 


a! 5-00 
dols., and 1 dol. for 1x. Charcoal ternes, Worcester, 
14/20, 4°75 dols.; 20/28, 9°35dols.; Dean grade, 
14/20, 4°40 dols. ; 20/28, 8°80 dois. ; Abercarne 
grade, 14/20, 4°30 dols.; 20/28, 860dols, Coke 
tins, LC, J.B., Grafton, Glyn, &c., 
4 be) — P agg we a S ‘70 dols. ; 
grade, ts) stamping tes, uares, 
Siemens-Martin, 4°90 yt 7 “by mer, 
4°80 dols., basis. Steel rails are in dull demand ; 
quotations, 32°50 dols, to 33 dols, 

In Scotch pig iron sales are moderate at recent 
prices. Coltness, 2] dols, to 21°50dols.; Sum- 
merlee, 20°50 dols. to 20°75dols.; Glengarnock, 
20 dols. to 20°50 dols.; Dalmelli m, 19 dols, to 
19°25 dols, Lead is quoted at 4° Advices from 
the interior show great activity in all kinds of iron 
and steel. An immense amount of building is 
projected for next {or and all kinds of crude 
and finished material will be firm in price through- 
out the winter. An abundance of capital, both 
American and foreign, is seeking investment in 
new localities. The pig iron furnaces throughout 
New York and Pennsylvania are pretty well sold 
up for about three months. The Chief of Engi- 
neers has asked for an appropriation of some 
2,500,000 dols., to be expended in the erection of 
coast defences and in torpedo work, The request 
will probably be granted, 








NEW COMPANIES, 
Pi. following companies have just been regis- 


City of London Steamboat Company, Limited. 


Upon the river Thames and other rivers, and 
elsewhere, this company proposes to carry on the 
business of a steamboat company in all its branches, 


It was red on the 24th ult., with a capital 
of £60, in oll shares, with the following as 
first subscribers 


Shares. 
J. As * asad 7, Southwark-street, hop mer- 
*J. ew jun., Thomas Griffin Wharves, Tooley- 
‘su Hewitt, St. ‘Aubyn, Kingston Hill, under- 
*M. Mowat, 4, Granville’ Park, Blackheath, 
merchant 


*Colonel H. R. Abadie, i Suffolk- place, Pall-mall 
*G. Green, 14, Cooper-row, Towerhill, wharfinger 
R, - —* 168, Albion road, — ‘Newington, 

cler eae ee 1 


The numb - directors is not to be less thar 
five, nor more than seven; qualification, 500 
shares, The first are the subscribers denoted by 
an asterisk. Remuneration—250 guineas per 
annum to the chairman, and 150 guineas per 
annum to each director, and a further sum, equal 
to 10 per cent. of the amount available for divi- 
dend after 10 per cent. per annum has been paid. 
The directors are the founders of the company ; 
and if within a period of five years the dividends 
for any two consecutive years reach an average 
of peg Fd cent. ed annum, they will be entitled 

fully-paid ordinary shares, 


in 








Orient Electric Light Company, Limited. 
red on the 29th ult., with a capital of 
, in £250 shares, to carry on in the United 
Kingdon India, Burmah, Ceylon, or elsewhere, 








The number of dinectors | is not to be oe than 
three, nor more than five; qualification, £100 in 
shares. The subscribers are to nominate the first. 
The company in general meeting will determine 
remuneration. 





Portland Electric Light Company, Limited. 


Registered on the 30th ult., with a capital of 
£45,000, in £5 shares, to carry on the general 
business of an electric light and power company. 
The subscribers are :— 

Shares. 


G. E. Cockburn, Sudbury, Harrow . 1 
A. Williams, 11, Bisham-gardens, Highgate... e 1 
F. J. Oliver, 96, Holly-street, Dalston .. .. .. 1 
R. bg ed 80, Paxton-road, "Chiswick |. 2! 1 
P. W. Fel brigg, The Bank, , Highgate, engineer 1 
W. A. sang 16, H 


8 
o.'Mas ason, 6 Em. “grove, Cricklewood, dranghts- 





~ 


The ender of panne is nek ‘“ ee ne than 
three, nor more than five; qualification, £100 in 
shares; the subscribers are to appoint the first. 
The directors ma divide £150 per annum as 
remuneration for their services, 





South Metropolitan Forme Supply Company, 
smited 


This company was registered on the 26th “_s 
with a capital of £250 ,000, in £10 shares, to 
carry on in all b hes the b of an elec- 
tric light and power company. The subscribers 
are :— 





JC. arn": P., 91, Victoria-street, S.W. .. 
E. i... —— Boldry -gardens, Streatham, ac- 


1 
untal 1 
Ww. “Sto ford Sm; th, C. E., Newport, ‘Mon. . 1 
T. L. tlake, ‘airlawn, Balham 1 
J. P. Linton, 15, Melrose- -terrace, Wiest, Kensing- 

ton, solicitor ms 1 
J. Beavan, 9, Blucher-road, ‘Camberwell |: 1 
8. Bircham, 46, Parliament- street, solicitor... 1 


Registered without special articles, 


Storey-Poore Submerging Torpedo Boat Company, 
Limited. 

This company pro to acquire the submerg- 
ing vessel or torpedo boat Nautilus, now lying 
in the Tilbury Docks, and to acquire the follow- 
ing letters patent relating to submarine boats 
and to improved means os supporting and feed- 
ing torpedoes to torpedo-discha apparatu 
viz.:—No, 16,915, dated ning 24th, 1884; 
No. 6163, May 6th, 1886; No. 3746, May 11th, 
1887; No. 3447, May llth, "1887; No. "4227, March 
21st, "1887. It’ was registered on the 25th ult., 
with a capital of £14,000, in £10 shares, The 
subscribers are :— 


Shares. 
AL. = on, Thetford, Norfolk... .. .. .. .. 1 
Mrs. Florence Mary Wolseley, Holme Chase, 
ndrew Cu 
— pbell, 36, Pembury- road, Lower 


sGraton Poore, C. E., “49, ‘Queen Victoria- ‘street 
Storey, 13, Regent: street, naval architect 
E. st A.L, niapeaeien seiaiwtlaeane ae 


“s. i. James, Kenilworth (. 2) 2! ee 

The number of piece is not to 0 be | less than 
three, nor more than seven; qualification, £20 
in shares or stock. The first are the subscribers 
denoted by an asterisk. 


Ck el el oe el 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 


*.* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 


29th December, 1887. 
Waste PrReveNTING Vatves, J. W. Smalilman, 


don. 

Automatic Pire Covp.ine, W. F. Grassler and 
. Elliot, London. 

362. ‘ConsTRUCTION, &c., of Wirz Work, G. C. Mohr, 


Birmingham. 


be 4 TYPE-WRITING Macuaines, W. W. Evans, Lon- 


16, 


; CoLouriNe and SMOKING Pires, E. M. Hobirk, 
1,3 Cor ham. 
16,365. Preventine the Spiasn from WuHEeELs, J. Hay- 
ward, Wolverhampton, 
16,366, Ratsixe the GALLERIES of Lamps, F. R. Baker, 
irmingham, 
16,367. Macuinery for Seinninc Yarn, A. Ambler 
and H. K. White, Halifax. 
16,368, Pumps, P. J. Neate, Rocheste 
16,369. ADVERTISING, P, 3 Sadan, Newcastle-on- 


'yne. 

16,370. SHurriine Carps, A. G. Brookes.—(S. Tingley, 
United States.) 

16,371, Hosiery, M. Tomlinson, Bakewell. 

16,372. GataeRine, &c., Rain, &c., R. C. Sayer, Red- 


nd, 
16,373. Continvous Brakes, W. H. Blakeney, Nether- 


gate. 
16,374. Switcupack RaiLway, E, Richardson and B, 
W New Clee. 

16,375. _CousiseD Batu and Hor Tank, A. Dougill, 


16,376. — Arc Lamps, C. B. end R. D. Noble, 
London. 

16,377. Water Beps, J. Cockburn, Glasgow. 

16,378. AvutocraPpHic TeLecrapus, H. J. Allison.— 
(The Writing Telegraph Company, United States ) 

16,379. Stanps for Dresses, W. R. Lake.—(W. H. 
Knapp, United States.) 

16,880. Stanps for Dresses, W. R. Lake.—(W. H. 
Knapp, United States.) 

16,381. LTRATION of Liquips H. Bergnoff, London. 

16,382. Turrets, R. C. Christie, M. Gledhill, and H. H. 
8. Carington, =f, B. G. A. Canet, France.) 

16,383. CenTRAL Dravcut Lamps, J. Y. Johnson.— 
(c. S. Upton, United States.) 

16,384. TapLets, J. Y. Johnson.—(7he Volta Grapho- 
phone Company, United States.) 

= Meratuic Joints, 8. and F, Thompson, Tam- 


16, 386, Macurnes for De.iverine Articies, &., H. F. 
Studds, London. 

. Automatic Fire ExtTInGuisHInGc SPRINKLERS, 
= H. and J. W. Galloway, London. 

16,388, Wneers, T. Groom, Birmingham. 

16,389, JoIninG ’PIPEs, A. Ellis, London. 

16, 390. ee W. R. Lake.—(@. A, Fullerton, United 
‘States. 

16,391, ans EXTINGUISHING Fires, W. R. 
Lake. T. Dyer, United States.) 

16,392. oe oak PERMANENT CoLourgp Lines, &c, 
1. E. Slade, London. 

16,393. Furnaces, T. F. Cashin, Normanville. 

16 394, PLayine Music, J. C. McGee, Glasgow. 

16,395. Rivettine, C. Hall, London. 

16, 300, Peat for Fire- “LIGHTERS, &c., J. H. Pearson, 

16,897. Lock and Latcu Furniture, J. Pollock, 

mdon. 

16,398. Suppiy of Liquips on Dravout, B. W. Warwick, 
London, 

16,399. Automatic VENTILATING AppaRaTos, E. Kent, 


ndon. 

16,400. Looms for Turrep or PiLe Fasrics, 8. Z. Lloyd, 
Londo on. 

16,401, ATracHING ORNAMENTS to R1vos, T. B. Sharp, 
methwick, 

16, re cc, “BLIND and other Firrines, W. Cluse, 


16, 408. Weare ERY of Liquips, F. Schilling, J. G. A. 
Britning, and H. Stollwerck, London 
16,404. TRaMway VEBICLES, W. R. _ WwW. 
Patton, United States.) 
— SHOE-sTIFFENERS, G. H. Fox and L. W. Lombard, 
mdon. 
16,406, TELeoRAPHIC Transmission, P. B. Delany, 
mdon. 
16,407. Spiints, A. Caller, London. 
a for Suspenpers, &c., W. J. Walters, 
mdon. 
16,409. Boots, M. Sesenwine, London. 
16,410, Lusricators, P. brownley, London. 
16,411. Heatinc Rattway Carriaces by Steam, J. 
Henney, jun., London. 
16,412. Lock-up Borr.e Stanps, A. Watson, London. 
16,413. ExtincuisHina Lamps, A. Davies and J. C. 
Corbett, London. 
16,414. CENTRE Seconps Stop Watcues, P. H. Law- 
rence and F, L. Turner, London. 
16,415. Automatic Sate and Detivery of Goons, E. 
Amory and H. Born, London. 
16,416. Screw Presses, E. Breslauer, London. 
16,417. PorTaBLE FoLpino or JornteD Frames, R. G, 
Barrie, London. 
16,418. Opentnac and Cxiosina Fivugs of Domestic 
Fireptaces, F, J. Baynes, London. 
16,419. Rixe Sprxnixo, &c., APPARATUS, O. Imray.— 
(A. S. J. Miron and T, E. Wilson, France.) 
16,420. SpHeRicaL Enornes, R. H. Heenan, London. 
16,421, ILLuMmNatine FLouk Mitiine Macurnery, H. 
imon, London. 
16,422."MULTI-COLOURED PLusu Fasrics, W. Weegmann, 


on. 

16,423. Buttons for Garments, A. J. Boult.—(H. 
Thier, Germany.) 

16,424, TeLeGRAPHIC INsTRUMENTS, W. P. Thompson. 
—(C. J. Burke, United States.) 

16,425. Knitting Macnines, A. J. Boult.—(J. C. 
Stearnes, Bautzen.) 

16,426. Joint for Crosstna Parts of CorRUGATED 

ETaL, W. P. Thompson.—(H. C. Hodges, United 
States.) 

16,427. Locks, J. E., R. H., and T. 8. Elgood, London. 

16,428, eer Sreerinec Sionas for Surps, A. R. 

ndon 

16,429. Gorrvucatixe Paper, A. J. Boult.—(E£. Salzkorn 

and L, Nicolai, Germany.) 

16,430. Ranck Finpers for Macuine Guns, J. A. 
Norton, London. 

16,431. Jury Ruppsrs for Snips, G. F. Redfern.—(F. 
S. Cormier, New Brunsivick, and W. H. Johnson and 
J. P. Angrove, Nova Scotia.) 

16, “poet KrrcweN or Cockinc Rances, T. Rogers, 

mdon. 

16,483. WaTER Meters, M. P. Freeman, London. 

16,434, Copyine Press, L. Saget, London. 

16,435, Rattway Sienatiine Apparatus, J. Hill, W. 
Smith, and J. P. O’Donnell, New Malden. 

16,436, STEEL, G. J. Snelus, London, 


830th November, 1887. 

16,487. ATTacHinc Prones, &c., of Buckies, W. W. 
Twigg and J. Luckock, Birmingham. 

16,438. VENTILATING STOPPER, G. Stanton, London. 

16,439. PLoventine, &c., Lanp, W. P. Thompson.—(A. 
A. H. de Beauquesne, France.) 

16,440. UMBRELLAs, W. P. Thompson.—( Messrs. Rabow 
and Freadenbur; & Prussia.) 

16,441. Rattway CHAIR cae or Wences, R. M. East- 
man, Live 

16,442. pel Fans and Arr PROPELLERS, H. 
Jackson, Manchester. 

16,443. Steps for Suart, &c., BeartNes, J, Shepherd, 
Manchester, 





16,444, WaLKine and Umnrexta Sticks, A, Cotgreave, 
London, Bed 


16,445, SHaRpeninc Horses for Frost, N. 
Workington. 

—— Domestic Linen, T. Bradford, Man- 
chester, 

16,447, Reservorr for Perrotine Lamps, J. Copeland, 
Birmin, . 

16,448. Eyez-atasses, L, A, Groth.—(J. J. Scheidig, 
Germany. 

16,449. Motive Spring Power Macuriye, T. Hubble, 


mdon. 
16,450, 2 resy for Weavine, W. Gardner and E. 8. Ware 


16,451. faye momen for Grixpinc Susstances, A. Lam- 


16,452. per, of MzasurEeD Quantities of Liquips, 
‘olroyd, Manchester. 
6,453. SMOKELESS —— per, J. A. Wanklyn, H. M. 
— and W. A. Byrnn, London. 
mas Eves for STAIR Rops, W. H. Baraclough, Bir- 
min; 
55. SECONDARY or StoracE Batteries, H. Thame, 
London, 
16,456. Preventinc Arr and Dust. Passine UNDER 
Rs, F. Cook, Halifax. 
a AIR-TIGHT Boxes, G. C. Kirtley, Stockton-on- 


‘ees, 
16 pow Ex.ecrric TeLepHones, A. A. C. Swinton 


mdon. 
16,459. Sasu Fastener, D. Knowles, Willenhall. 
16,460. Turnip and Porato WasHer, MacN. C. Bowie, 
Kilbarchan. 
~—_ Cooxine Ranags, G. Kinnaird and R. McAdam 
ow. 
16,462. Drittinc Macuines, W. ie as oe. 
16,463. Sient-FEED Lusricator, G. 
Glasgow. 
16,464. Sanp Suppty Box, A. H. Synge, London. 
—, Miuitary Tricycies, &c., J. L. Watkins, 
ndon, 
16,466. SpinpLes and Fiyers, J. Shorrocks, London. 
16,467. Beatina Ecos, &c., T. H. Heard and W. K. 
Birkinshaw, Sheffield. 
16,468. Watcu Cuains, W. H. Lord, Birmingham. 
16,469. Tanninc, F, H. Colley, Shettield. 
oe APPARATUS for TittiInG Raitway Wacons, G, 
‘aylor, 
16,471. SaFETY “BicycLe for Two Rivers, E. A. 
Reynolds, London. 
16,472. WasHING MACHINES, 
London, 
16,473. KvLectricaL Sicnatiine Device, 8. 8. Brom- 
head.--(S. 7. Street, United States.) 
16,474. AuromaTic Macuine for the Suprty of Exec- 
tricity, B. W. Warwick, London 
16,475. SrencTHEenine Tennis Racquets, W. H. Butlin, 
Stonehouse. 
16,476. Riverrep GALVANISED TELEGRAPH PoLEs, W 
Bay liss and E. Jones, London. 
16,477. Front Winpows of Cass, Forder and Co, and 
E. Cund, London. 
16,478. Fioors for BALL Rooms, W. J. Snawdon, 


N. J. Hannemann 


London. 
16,479. Artictes of Wire Woven Fapric, A. Arnold, 


mdon, 

16,480. Spokes for Wueexs, J. Huxtable, London. 

16,481. Fotpinc Carp-BoaRD Boxes, R. E. and A. T. 

<tihn, London. 

16,482. Cure of Eczema, M. A. Kerry, London. 

16,483. Lumisostry of CircuLaR FLames, J. Swift, 
London. 

16,484. Azo Dyes, J. Y. Johnson.—({ The Farbenfabriken 
rormals F. Bayer and Co., Germany.) 

16,485. WEIGHING MACHINES, E. Edwards.{Z. C. 
Mare, France.) 

16,486. Heatinc and Cootine Routers, J. Lawton, 
Manchester. 

16,487. ORNAMENTING GLass, T. W. Webb, London. 

16, 488. SypHon Cisterns, R. L. and E. Howard and 
R. 8. Lloyd, London. 

16,489. Fasnweuten of Force for MecHanicaL Pur- 
poses, A. Melville, London. 

16,490. Drvixe GRAIN, E. Delbecchi, London. 

16, 491. CLeansine Tix, H. W. Buddicom, ew 

16, 492. Brarpine Macuines, J. Lami, 

16, 493. Azo Dyes, J. Y. Johnson. (The Farbenfabrik en 
rormals F. Bayer and Co., Germany.) 

16,494. EMBROIDERING Macurngs, c., H. A. Walke 


mdon. 

16,495. Extractive Metats from Ores, W. R. Lake 
—th Vogelmann, Germany. 

16,496. ApsusTiING the Harness of Looms, C. Schulder, 
London. 

lst December, 1887. 

16,497. Steet, B. H. Thwaite and J. Noble, Live: l. 

16,498. FisH1nG-Rop Spike Fittinas, T. Kirker, Belfast. 

16,499. Sewinc Macwine ATTACHMENT, E. W. White- 

all, Nottingham. 

16,500. Drivinc Bets, J. Taylor, Manchester. 

16, 501. ARTIFICIAL Fuet, L. Wacks, London. 

16, 502. Faciitatixa the Eoress of Prorte from 
THEATRES, A. W. Hitchin, Birmingham. 

16,503, SPRING Cues and Hooks, M. Myers and J. 

we, Birmingham. 
16,504. Rack Pouteys, G. Shelvoke, Te: 
16,505. — Winpows, Ww. Phillips and Verity, 


16,506, ‘teen Fasteners, F. H. Collins, Birmingham. 


16,507. InpicaTor for Door Fastentnos, F. H, Collins, 
Birmingham. 

16,508. WaTER Waste Preventers, T. L, Switzer, 
Newport, I. W. 

16,509. Gum Dampers, W. Leggott, Bradford. 

16,510. ImrraTion of MARBLE, &c., B. and W. Oldfield, 
Coventry. 

16,511. Hypravutic Rivettinac Macurxes, J. and H. 
Smi lasgow. 

16,512. Hanpie and Lock for Doors, &c., B. Clark, 
jun., Birming! 


16,513. Prunine SHEARs and Scissors, J. Lloyd, Hor- 
bury, near Wakefield. 
16,514. GuiLLoTine Curtinc Macuines, T. Furnival, 
E. Tudor, jun., C. Preston, and W. Byway, Man- 
ter. 
16,515. Sarety SADDLE or STIRRUP Bars, J. Frearson, 
Birmingham. 


16,516. Otxtwent Rouuer for the Bopy, J. J. Brtider- 
lin, London, 

16, 517. Mountino of the TakmNc-orF APPARATUS of 
PRINTING 5 T. Furnival, E. Tudor, jun., 
C. Presson, and W. Byway, Manchester. 

16,518. BRACELET, &c., R. F. Dorendorff, London. 

16, 519. DRAWING Nals, &e., J. Furnace, Liverpool. 

16,520. Ca Cases for PROTECTING Bort es, W. R. Comings, 

16,521. Deine or Cases, A. H. Storey, London. 

16,522. Fiyers for SLUBBING, &¢c., Macuines, T. 

owarth, London. 

16,523, Steam and Hypravuic Piston Va.ves, G. W. 
Willford and F. Nicholson, Sheffield. 

16,524. DrILLinc MAcutnes, W. W. Hulse, London. 

16, 525. Stup or Button, 8. Chubb, London. 

16,526. Teacuinea WericHts and MEASURES, G. Evans 

. W. Levander, London. 

16,85 597, Sanitary AvTomatic D1stnrectant D1s- 
CHARGER, G. F. Restall, Bournemou 

16,528. GAME or Puzz_e, W. J. Payne, London. 

16, 529. Manuractore of Bricks, 8. Bond, London. 

16,530. Suips, &c., D. Wilson, London. 

16,531. VELOCIPEDES, C. E. Burton. 

16, 582, WasHING Macuine, E. Edwards.—(E. Martin, 
German y.) 

16,533. Printinc Macurnes, W. B. Silverlock, London. 

16, 584, Feepina Coat to Furnaces, E. wards, 
C. Cambiaso, I. Colombo, and G. N. Mangini, Italy.) 

16,535. TuBULAR Joints, W. Lee and D. Wiggins, 


don. 
beprm Hooxs for Boots, W. L. Wise.—(G. Klotz, 
16, sr "ieee Eectricity to Propet VEHICLES, F 


ynne, London. 
16,538. Recorpise Exact Tiwe Persons Suut and 
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Oren Paces of Business, M. G. Kelso and C. 
Reichert, Glasgow. 

16,539. AUTOMATICALLY Deriverine Cicars, &e., E. 
Thomson, 

16,540, SADDLES, i. R. Stewart, London. 

16.541. Lusricators, 8. Reid, London. 

16,542. Pew Hanpxr, E. A. Claremont, London. 

16,543. Scrapina the Insipes of Rerorts, F. Pool, 
London. 

16,544. Bo.tarps, H. Fletcher, London. 

16,545. Separatine Liguips, J. 8. Sawrey and H. 
Coleet, don. 

16,546. Soxrrarres, A. Eisen, London. 

16,547. Writinc Music, &c., G. G. M. Harding 


16,628. Braces, H. Land, Manchester. 
——. Dryinc Apparatus for Sizine, Z. 
lax. 

16,630, Exrincutsuinc Mecuanism for Lamps, F, R. 
Baker Birmingham. 

16,681. Pipes, A. F, Firth, Halifax. 

16,632. Worstep Faprics, C. Holdsworth, Halifax. 

16,633. Fittines for Trouser Braces, C. N, Eyland, 

rmingham. 

16,634. Driviisa Macuines, A. E. Stayner, Mill- 
houses. 

16,635. Cigaretres, H. P. Millar, London. 

16,636. Sprincs for Vermrs Traps, T. P. Bache, Bir- 


Holden, 





16,548. Biast Press, H. A 
16,549. Pires Cuarss, H. Imray.—(J. A. Jeffrey, United 


8 ) 
—, Prosectites, G. Kynoch and H. A, Schlund, 


on. 

16.551. Lamps, C. Crastin and E. A. de Pass, London. 

16,552. Sroprerine Borries, F. Rutard and F. Delas, 
London. 

16,553. Extractixe Gop, &c., from their Ores, A. 
Schanschieff and D. Marks, London. 

16,554. Ececrric Apraratus, G. Binter, London. 

16,555, TusvLar Borer, O. Lilienthal, London. 

16,556. SeLF-eNcacina Coupiines for VEHICLEs, J. 
Biihr, London. 

16,557. Matrresses, E. Solomon, London. 

97494. Kyire SHarpener, W. Hartmann, Paris.—12th 
July, 1887.—{This application having been originally 
included in No. 9749, dated 12th "Tete. 1887, takes 
under patents Rule 93 that date.) 


{4 Tessaro, Italy.) si 
ppleby, London. 


2nd December, 1887. 
16,558. Meascrrne Evectric Currents, A. Wright, 


on. 

16,559. Measvrinc ELecrricat Currents, A. Wright, 
London. 

16,560. Water Hoss, A. G. Bradshaw, London. 

16,561. Cast Steet Rake and other Heaps, J. Trippett 
and J. T. Key, Sheffield. 

16,562. Setr-apyustaBLe CnHarrs, &c., A. Hodge, 
London. 

16 563. Controiursc the Fiow of Warer in Pires, H. 


Trott, London 

16.564. Bracevets, &c., W. Leuchars, London. 

16,565. ExecrricaL Measurisc Instruments, E. 
Thomas, London. 

16,566. Mancrers and Mancer Framino, J. G. L. 
Stephenson, London. 

— OvutTpooR AMUSEMENT, T. Needham, Hudders- 


ec. 
16,568. Curry Comp for Horses, &c., W. Gamble, 
romley. 


16,569 POCKET Dispensine Scares, W. L. Haymes and 





try. 

0. Warer Merer for Strau Borzers, J. A. Rowe, 
North Shields. 

16 — gla atta Encrves, J. Hargreaves, 

ive 

16 572. Pistons, J. Campbell, Stoke-on-Trent. 

16 573. Rar-way Siena. ine, J. H. da Fonseca, Heaton 
Moor, near Stock _—. 

16 574 Avromatic Detivery of Articies, F. H. Urry, 
London. 

16 575. Topacco Poucues, T. Greatrex, J. Record, and 
4+. Whitehead, Bi ham. 

16 576. PnrorockaPHic ROLLER Suipes, J. E. Thornton, 
Manchester. 

16,577. Ciosixc Doors, J. Tourtel, London. 

16,578. Hotsts and Lirts, 8. G. Bennett, Handsworth. 

16,579. TRAVELLING TaB et, T. Clifford, Birmingham. 

16,580. Steric, &c., Fastener, H. Williams, Glasgow. 

16 581. Steam Generators, W. H. Wise, West Hartle- 


poo 

16,582. Distittation of Gas, &c., J. Dempster, Man- 
chester. 

16,583. REGULATING 


Evecrric Arc Lamps, F. C. 
_Philli 


and H. E. Harrison, London. 

EGULATING ELECTRIC Nosema, F. C. Phillips 
and H. E. Harrison, London. 

— Howpixe Pre’ Fasrics, C. Longbottom, Brad- 


.~ Penxnotpers, J. C. Morrell and 8. C. Maguire, 


16,587. owns’ Emprocatiox, D. Howells, Glyn- 
corrwg, near Bri 
16588. Preservers for Pickers in Looms, E. T. 


Whittaker and M. J. Whittaker, Halifax. 
16,589. Carpinc Macuines, J. Eadie, Fermanagh. 
16 590. Trusses for Herwia, J. A. Sherman, aie. 
16,591. Stop-motions for Looms, H. Butler, ‘London. 
16,592. Preventine the Seconp FERMENTATION of 
~ Yeast, C. R. W. Offen and A. T. More, London. 
16,593. Opexryc and Ciosinc Wrixpows, E. Thorp, 
Lewisham. 


16 594. Separatrxc Liquips om Sotrp Matter, J. 8. 
Sawrey and H. Coleet, 

16 595. Srram ———— J. °s. White, G. E. Bellis, 
and A. Morcom, 

16,596. Apparatus for Gopeasme Sanp, A. C. Hender- 
(son, —(P. Bony, France.) 

STOPPERING Bort.es, &c., J. Reade, London. 

16 598. PARALLEL Routers, F. J. Hall, London. 

16,599. Hotprxc TOGETHER the Enps of Wire, G. A. 
Billington, Liverpool. 

16,600. SeccuRING the 1 Lips of Gas Retorts, &c., A. G. 
Browning and M. R. Waddle, Bradford. 

16,601. Construction of GLAzED Roors, 0. André, 
London. 

16,602. Writine Desks, H. Nicholson, Glasgow. 

16,603. Evecrric Lamps, A. J. Boult.—(R. "Weber, 
Germany. 

16,604. Unicisation of Scrap, &c, Prates, A. 8. 
Ramage, Liverpool. 

16,605. Skates, J. R. Topham, London. 

16 606. Riries, J. Hillebrandt, London. 

16,607. Licatrse by and Burwinc of Ons, &c., F. B. 
Maddison, London. 

16 608. Raisinc and Lowerinc Wixpow Birxps, G. G. 
Potter, London. 

16.609. OpnamwenTAL HanpDies for Umprewras, &¢., J. 
N. Kuhn, London. 

16,610. OreNrsc and CLostnc Wixpows, &c., R. Adams, 


: maon. 

16,611. Watcues, E. de Pass.—(The Firm of Kuhn and 
Tiéche, Switzerland.) 

16,612. ANGLERS’ Spinwtno Tack ie, &c., H. Livesey, 
London. 

—, Sveepers, &c., J, Howard and E. T. Bousfield, 


ndon. 

16, “haa Revotvers, &c., W. de C. Prideaux, 
maon. 

16, = VeLocipepes, W. Bown and A. T. Andrews, 


16,616. “Rat Creaners for Rattways, H. Gomnél, 
London. 

16,617. Heatrsc Rapiator, G. Harvey, London. 

16, ron — for RECREATIONAL Purposes, W. Stobbs, 


16, a law or Exevator, 8. P. Wilding.—(J. E. A. 
‘Amiot. France.) 

16,620. Prosectites, W. R. Lake.{(G. F. Simmonds, 
United States 

16,621. MovLpINe and Presstxo TiLzs, J. Larmanjat, 
London. 

16,622. Macutxe Toor, W. R. Lake.—(7. Urquhart, 
Russia. ) 

16,623. Genzrators, W. T. Goolden and L. B. Atkinson, 


ion. 
16,624. Macuisery for Apvertisinc, H. A. Burt, 
Liverpool. 
8rd December, 1887. 
16,6 oe Apparatus for Distxrectinc Books, G. Cooper, 
16,626. Roap Wueets, 8. Eddington and J. E. Steeven- 
son, Chelmsford. 


16,27. a Reep Motions of Looms, T. Grimshaw, 
ifax. 





16, 637. Wire Metatuic Rop, F. and A. 8. Elmore, 
Cumberland. 
age Comprnep Boot and Skate, C. Hudson, 


ton. 
1e,a8h, Sours for Pixs of Broocuess, E. L. Downing, 
16,640. Keypoarp for Key Instruments, E. Hofing- 
hoff, Barmen. 
16,641. Prepartnc MATERIALS for Saeane Pur- 
poses, F. Caulfield and A, Allan, G 
16, ‘oes a ag Scissors and Sauce L H. Turtle, 


effiel 
16 643. Inpicatine Static or Dynamic Force, F. C. 
Lynde, Manchi 
16,644, AvToMaTICALLY Sienatumse at Sea, C. A. 
Cousin and J. Brindley, London. 
16,645, Sautrers for SiaNacuinc Lamps, J. L. Watkins, 


London, 
16,646. Heviocrapns, J. L. Watkins, London. 
16,617. Fotpine Fan Srove Screens, A. Mullord, 


mdon. 

16,648. Cameras, V. W. Delves-Broughton, London. 

16,649. Saretry Locks for Doors, &c., V. Jeannot, 
London. 

16,650 SicHt-FEED Lusricators, J. Farmer, Glasgow. 

16,651, Meraturc Packixe for Sturrine-Boxes, D. B. 
Hutton, London. 

16, Ee. epee Ferment of Rennet, F. Graeff, 


16, 633. Fer, J. B. Mégemond, jun., M. E. and J. B. 
A. mond, and C. J. M. A. Raffard, London. 

16,654. Cuarorne and Firinc Biast Hotes, A. Figge, 
London. 

16,655. Ixzectors, E. Korting, Londun. 

16,656. Liquor Taps, G. A. Sweetser, London. 

16,657. Removine Scace from Tunes, H. J. Haddan.— 
(A. Rost, Austria ) 

16,658. Fire-gscape, &c., H. J. Haddan.—({J. Diss, 


i 
16,659, EED Musicat INsTRCOMENTs, E. Wellner, 


16,660. — Preces of Leatuer, G. B. Mallinson 
and W. S$ t, London. 
16,661. Aas Gear for VeLocirepes, J. A. Score, 
London. 
16,662. CatrLe Criss, E. Pratt, London. 
= Hasps for Locks of Trunks, E. C. Thomasson, 
mdon. 
16,664, AppomrvaL Betts, J. Arnold, London. 
16,665. TREATMENT of SPHERICAL ARTICLES by ATTRI- 
tion, G. W. Niblett, London. 
16,666. Steam Borters, W. Davies, Sheffield. 
16,667. VenicLes for Carcases, &c., W. C. Mowbray, 


London 

16,668. Nor-Lock, &c, J. 8. Fairfax.—(F. C. Glaser, 
Germany.) 

16, 08. Stcoxpany Batrery, M. Bailey and J. Warner, 


Lo 
16 670. Steam Generators, I. 8. and J. T. McDougall, 
ndon. 
16,671. Compryep Tomer Het, &c., G. F. Redfern. 
—(E. Amel, France.) 
16,672. Suips’ SicnaL Licuts, A. and H. Brock, 


jon. 
es -g MusicaL eae, W. G. Ackerman and 


gs on. 
16,674. Cuttise Ciotx, M. W. Taylor, G. F. Thomas, 
and H. C. Taylor, Bristol. 
16,675. Jousisc Wire Rope, T. C. Batchelor and A. 
, London. 
16,676. Prorectixe Corners of Meat from Burnine, 
. 8. Simpson, London. 
16,677. Laras, E. Nunan, London. 
16, —_" Layinc UNDERGROUND ELEcTRIC CowprcrTors, 


a ‘kingsale, Londen. 
16,679. Om Cay, H. Lucas, Birmingham. 
5th December, 1887. 
16,680. Upper Leatuers of Boots, &c., T. Brining, 
Leeds. 


16,681, Fasrexntxc ELectRo-PLaTes on Siocks, A. Légé 
and W. Kelly, London. 

16,682. Srampinc Sampies, T. C. Thompson, Man- 
chester. 

16,683. Manuracture of Screw Hooks, F. French, 
Handsw 

16,684. Compination with a Latcu, R. L. Burkitt and 

. W. Green, London. 

16,685. Movinc Spanner, O. Banks, London. 

16,686. ArtTiFic1aL TeetH, E. H. Sherman and J. B. 
Parker, London. 

16,687. Comprxep Deck Seat, J. J. Peck, Glasgow. 

16, —_ Direct AcTIoN WINCHES, A. Higginson, Liver- 


poo! 

16,689. Preservinc Cockies, H. J. Williams, W. J. 
— T. R. Parry, and L. R. Evans, Lianlle- 
chid. 

16,690. Sica Licuts on Suips, R. Pickwell, Cardiff. 

16,691. Fastentne for Wrspows, F. Hughes, Weston- 
super- Mare. 

16,692. ALarm Foo Siena, T. L. Soar and D. East- 
wood, Sheffie 

16 eo ‘RELEASE AvarM Enorxe Starter, R. Sugden, 


ord. 
a Lamps for Mines, &c., W. J. 8. McCleary, 


don. 
<4 CircvLar Wick Lamps, F. R. Baker, Birming- 
1am. 


16 696. Gewneratine Exvectricity, T. R. Weston, Lon- 
don. 
16 697. Fasresrsc Hanpies to their Sprypies, J. 


Davies Wednesbury. 

16,098. MrcnanicaL Stokers, W. Mellor, Manchester. 

16,699. Composition for Wicks of Lamps, W. Defries 
and V. I. Feeny, London. 

16,700. MEDICINAL Tasets, C. Willson, Grimsby. 

16701. Derectinc IrrecuLARITY in Postrace, C. J. 
Eyre, London. 

16,702. Topacco Pires, M. M. Yergatian, Lond 

16,703. MatcH Macazixes, A. J. Be Boult.—(J. 8. cs 
United States, and J, Ruse, Canada.) 

16,704. MuLes for SPINNING, 8. Syddall, London, 

16,705. Sprswine Top, A. H. V: , Chiswick. 

16,705. Dower. Action Srretcuinc Frame, W. J. 
Dearen, London. 

—, Locx-stitcH Sewino Macuives, G. Fischer, 


on. 

16,708. Comprsc Macurnes, J. C. Walker, London. 

16,709. ELecTrRicaL Gasenavone, . A. Edison. —{Re- 
ceived 5th D ber, 1887. tedated 13th June, 

, 1887, under International Convention. } 

16. "10. Prime Motors, T. A. Edison, London.—{Re- 
ceived 5th December, 1887. - Antedated 13th June, 
A.D., 1887, under International Convention.) 

16,711. Musica. Sxiprinc Rope, C. Wells and L. 
Ritchie, London. 

16,712. Musica Sprxwino Tops, C. Wells, London. 

16,713. ExtincuisHers for Lamps, &e., A. Bosch, 
London. 

16,714. Discovertne Leaks in Surps, T. Thorbiornsen, 
London. 

16,715. Lopricators, C. D. Austin, London. 

16,716. Gas Governors, G. Bray, London. 

16, se hag int Apparatus, P. A. Newton,—{F. J. 

er, United States. 

16, 718. Loascarime Devices, 8, Pitt.—(J. C. Nichol, 
Canada. 





16,719. Automatic Detivery Macuines, E. J. Ball, 
London, 





16,720. Horsr-cuirrer, D. du Boulay, Salisbury. 
16,721, Cartripars, W. P. Thompson,~ (The Compagnie 
Générale des Explosifs Favier, Belgium.) 

Gates, A, Aird, London. 
VELOCIPEDES, G. D. hman, 

4. COLLAPSIBLE Boxes, A. M. Clark, oon ‘Hotham, 
United States. )- - [Received 5th December, 1887. 
Antedated Srd May, a.p. 1887, under International 
Convention. ] 

25, Scarves, W. Post, Iserlohn. 

726. Scarves, G. ri hes.- (BE. A, Doueet, Rome) 










16.727. Acumiiom, A. B. Cunningham, 
10,728. “7 SANDESCENT ELECTRIC Lamps, A. “Hints, 
Londor 


16,729. Sranrivo Tramway Venicies, F. Foster, 
London. 

16,730. Branpine Toot, G. E. Pettett, ee 

16,731. Fasrentnes for Bags, &c., H. H. Lake. —(Wirth 
and Co., Germany.) 

16,732. PuriFicaTion of SACCHARINE Juices, &c., 
Breyer, London. 

16,733. CLeantne Carpets, &c., 8. Simmons and J. 
Tul lidge, London. 

16,734. Conveyinc Mowry or Goons, H. H. Lake.— 
(W. R. Cole and F. H. Edwards, United —— 

16,735. Puttey for Beitixa, W. J. Bosley and W. 
Dickson, London. 


16,736. STUFFING-BOX Packxixos, W. E. and F. G 


Brock ett, London. 
16,737. PRESERVING SEEDS and Pants, P. L. Quarante 
and Mad Vv. dE London. 











SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 


869,992. Hypravtic Jack, 0. H. Mechem, Connells- 
ville, Pa,—Filed January 16th, 1885. 

Claim.—(1) Ina hydraulic jt, & pump tube having 
an annular by-passage in its walls connected with the 
pump tube way, cchinede with a perforated pump 
plunger having its travel way in the pump tube ex- 
tended below such passage connection. (2) In a 
hydraulic jack, a pump tube having a by- 
opening into it from the side with countersunk or 

d ed, bined with a pump a having 











ges, 
its travel way across such of g. (3)Inab 
jack, the combination of a ram having a removable 
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pump tube provided with a shoulder Hé, for holding 
itin the ram tube, witha screw con foe k abutting 
against both the pump and ram tubes to hold the 
pump tube in place. (4) In a hydraulic jack, the 
combination of a ram having a removable pum tube 
provided with a shoulder H4, for the 
ram tube, with a screw plug ‘block L, bearing a valved 
passage and abutting against the pump tube to hold 
Woo (5) The combination of the head A and 

, having telescoping cylinders, with a pum 
ng having a passage through its plunger 
and a covered by- gow in its walls, and with a provided 
block to close the end of the pump tube, 
with a valved passage, having a stem to bs whee 
adapted to be engaged by the plunger to pro the 
valve and permit fluids to flow back and around the 
plunger head. 
369,994. Reversine Lever. J. Player, Marshalltown, 

lowa.—Filed April 13th, 1887, 

Claim.—In a locomotive reversing lever, the com- 

bination of excentrics centrally pivotted in said 


WsqxcK 





de. in 





reversing lever and suitably connected with the reach 
rod of the locomotive, a lever attached to the pivotal 
shaft of said excentrics, and a rod leading upward 
therefrom, with suitable means of —— the said 
rod and excentrics at the Ae end of said reverse 
lever, all substantially as described, and for the pur- 
pose set forth. 
370,002. Crusner ror Ones, P. 8. Balkiwill, Cleveland, 
Ohio.—Filed November 29th, 1886. 
Claim.—In an ore crusher, the combination of the 


casing with the vibrating adjustable jaws, the faces of 
said jaws being oblique to the axis cf vibration and 





formed —_ interlapping step-like offsets, substan- 

tially as described. 

970,008. ConvertTIBLe IMPLEMENT FOR CUTTING AND 
Marxino, F. B, Buddington, Chicago, Ill,—Filed 
June 4th, 1887. 

Claim.—The herein described convertible implement, 
consisting of a pair of shears or scissors having the 
forward end of one of its blades enlarged and provided 








with a pocket in said enlarged end, and a tracing 
wheel journalled in the said pocket, as specified, 
370,042. Anand Pomp, J. G. Bruggeman, Cleve- 
land.—Filed January 6th, 188' 
Claim.—The combination’ of a centrif pump 
having an upright discharge pipe provided with a valve 
chamber and valve therein, cavtee a shaft extending 


(370.042) 








th the wall of said yy and an ejector con- 

with the disc pipe below said valve, all 
nstructed arran, to ——— substantially as 

douvibed, and for the purpose specified. 

370,046. Expansion Dritt, M. 7. Chagmen, Aurora, 

1U.—Filed July 1th, 1887. 

Claim.—{1) The coupling A, having an interior 
chamber to receive a lifting valve, in combination with 
with the head te hosts a 7 ra a, Cl, and 
carrying cutt es, ani ving an inner 
comnunienting with the chamber of the coupl _. 
stantially as and for the specified, 
ceupling A, in combination with the blades B, o™ 
the corners ¢, and head C, having the extension Cl, for 


tl 
—_ 





ling the blades from the force and weight of the 
rod, substantially as fied. (3) The coupling 
A, in combination with the es ~ having the ends ¢, 
ead C, having a water | collar D, for 
operating the blades or bits of a substantially 
as specified (4) The coupling A, wa. blades ts B, 
having the ends c, head C, having a. water rae, and 
collar D, in combination with lifting valve for 
operating the blades and raising the cuttings, sub- 
stantially as specified. 
370,087. Expansion Puttey, B. J. Riley, North Wal- 
pole, N.H.—Filed June 24th, 1887, 

Claim.—(1) The combination of the hub A, provided 
with the radial arms A!, having the slots a and the 
overlying shoulders a!, the sections B, formed by the 
arms } having lugs o2, and the circular rims bd, and 
the disc C having the s —_ way cl directly engaging 
with the lugs /?, and adapted upon rotation to 


‘| simultaneously move all the arms substantially as 








described. (2) The ar of the hub A, provided 
with the ial arms the slots a and the 
ey ders al, 4ne's t' B, formed by the 

ving lugs é2 and the circular ee ye 





fine ©, havi the spiral wa ct direetly en 
She bas 84 obsd the’ claanping, coliere nd tok serewe 
paatantinlhy ab daneetet 
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AN INVESTIGATION INTO THE INTERNAL 
i aia OCCURRING IN CAST TRON AND 
STEEL, 

By GENERAL NIcHOLAS KALAKOUTSKY, 
No. II. 


Method of determining internal stresses and the general 
arrangement ¥ the work,—The following is the principle 
upon which I based my investigations into the internal 
stresses :—Let us imagine adisc cut from a cylinder which 
is not subjected to external pressures, but in which we 
suspect the existence of internal stresses. If such exist, 
then they will vary in magnitude according to the length 
of the radius at the extremity of which they may be 
acting. These stresses give rise to 
pressures on the cylindrical surface, 
defined by the given radius, and they 
act internally in a direction normal 
to this surface, and generally vary in 
value according to the position of the 
surface in the disc. If we cut out of 
this disc an external or an internal 
ring, then, since the external pressure 
which acted on it in its previous state 
has been abolished by that operation, 
an alteration in the length of radii 
will take place; in other words, the 
disc and the ring will either contract 
or expand, and the amount of stress 
which existed in the disc previous to 
cutting out the ring will be deter- 
mined by ascertaining the correspond- 
ing alteration in the length of the 
radii. 

From the above statement of the 
fundamental principle, it follows that 
the work to be done consists in the 
accurate measurement of the variation 
in the length of radii caused by the 
removal of pressures previously exist- 
ing in the metal of the disc. And as 
the molecular movement which takes 
a is always within the elastic 
imits, it follows that this movement 
must manifest itself, both as to inten- 
sity and extent, in proportion to the 
elasticity of the metal. Thus, for in- 
stance, steel, under various conditions 
of treatment, and cast iron, rapidly 
cooled after casting, suffer severe 
strains, while in the so-called soft 
metals, such as copper and some 
qualities of wrought iron, internal 
stresses cannot attain any considerable 
magnitude. We must also bear in 
mind that in the hardest steel elon- 
ation corresponding to the elastic 
imit does not exceed 0:0025, while in 
cast iron it rarely attains 0°0008; hence 
the variations in length to be observed 
and measured are exceedingly minute, 
and yet from these we have to com- 

ute the pressures and the existing 
internal stresses. It is evident there- 
fore that measurements must be made 
with extreme accuracy, for in the majority of cases 


we have to deal with absolute quantities not exceed- | 


ing hundredths (,},) of a millimetre. 
At first I used the cathetometers usually employed for 


determining elongation within the elastic limits of 


samples tested for tensile strength in an ordinary 
machine. In using these instruments it was necessary to 
fix the discs to be tested in a vertical position, and to 


pa gl two instruments, taking the readings on two | 


es. This caused so much trouble and inconvenience 
that the results of the first experiments had to be aban- 











doned as unsatisfactory. At the close of the year 1871 I 
designed an instrument specially adapted for the work in 
view. It was made for me by the late George Brauer, 
one of the best makers of instruments of precision in 
Europe. The apparatus, a perspective view of which is 
given in Fig. 3, is very simple, and consists of a hori- 
zontal T-shaped beam a, along which traverse slides fitted 
with clamp sockets, which support in a vertical position 
two microscopes d, furnished with Ramsden’s micrometers. 
The clamps with the microscopes are free to slide along 


the beam, but when observations are being taken they 
are fixed immovably. The disc to be experimented upon 
| is placed on a platform or table b, which is capable of being 
| either revolved round its axis,to permit proper adjustment 
| of the disc, or fixed immovably, The platform can also be 
| moved longitudinally at right angles to the microscope rail 
by means of the screw ¢, and it can be raised or lowered by 
means of three screws placed underneath. A scale is 
placed in a detached box c secured to the same slide which 
carries the platform b, aud which can be brought into a 
position parallel to a line drawn through the optical axes 
of the microscopes. On commencing an experiment 
the upper surface of the disc is adjusted to the same 


level as the scale, to facilitate which the platform on | 


ad 


Fic. 5 





which the disc lies is lowered or raised. The eye pieces 
of the microscopes are so adjusted that one division 
| of the micrometer shall be equal to 0°001 millimetre, and 
| this reading is verified at the commencement of each 
experiment. Ten-thousandths (00001) of a millimetre 
| are estimated by inspecting approximately the position of 
| the divisions on the head of the micrometer screw rela- 
| tive to the index. When the disc is brought under the 
microscopes, and they are approximately adjusted over 
| the points which determine the diameter to be measured, 
then the platform and the clamp sockets of the micro- 
scopes are fixed, and the final adjustment of the hairs 
over the points is performed by means of the micrometer 
screws. After this the platform and disc are moved back, 


_and by the same movement the scale is brought under the | 
microscopes. In order to repeat an observation already | 
| made, there is no need to alter the position of the micro- | 


| scopes; it is sufficient to advance the disc once more, and 
| afterwards the scale. 

| The scale used by me was divided into half-millimetres, 
| and verified by the Paris standard metre. 

| The accuracy of the measurements made by means of 
| my instrument would have been quite sufficient for the 
| purpose, if all the observations could have been made at a 
| constant temperature; but with the climate of St. Peters- 
burg this is very difficult to obtain, and in my case it was 
even impossible, because it was frequently necessary to 
transport the instrument from one workshop to another, 
and not all of them possessed arrangements for maintain- 
ing a constant temperature. The variations of tempera- 
ture, however, had a great influence on the accuracy of 
the results obtained. e measuring scale was of silver, 
and the discs examined were mostly steel or cast iron. 
The coefficients of linear expansion of silver and steel are 
not the same, and as the correction for temperature 
depends upon the difference between these coefficients, it 
was essentially necessary to determine their exact values. 
For this purpose I consulted the works of well-known 
scientists, such as Laplace, Lavoisier, Smeaton, Roy, 
Troughton, and others. I found that very few experi- 
ments had been made on the expansion of silver. Its 
coefficient of linear dilatation as determined by various 
experimenters ranges from 0°000019 to 0°000020826. 
The expansion of iron and steel has been more fully 
investigated, notwithstanding which there is even a 
— variation in the values of the coefficients, viz., 
rom 0°000009 to 0°000012583. In the face of such 
discrepancies, I was obliged to undertake a series of 
rather extensive experiments, from which I have been 
led to adopt for my calculations the value 000001, as 
the difference between the coefficients of expansion of 
silver and steel for 1 deg. Centigrade. All the results 





given in the tables, which will appear in a subsequent 
impression, are corrected to 15 deg. Centigrade, 7.c., to the 
mean temperature at which the observations were made. 

I was not able to cut up the discs investigated into 
as many concentric rings as I would have wished, because 
the width of the cuts made by the parting tool ranged 
from 2} to 4 millimetres in discs lin. thick. Usually 
from six to twelve concentric rings were obtained, the 
number varying according to the diameter of the dise and 
the thickness of metal; but where the discs were small, 
or where the metal in the radial direction was thin, from 
two to four rings only were obtained, and even that with 
difficulty. 

In every ring not less than four diameters were measured, 
and sometimes even six. These dia- 
meters always intersected at equal 
angles. The necessity for the great 
number of measurements which were 
taken in each ring arose from the cir- 
cumstance that not unfrequently the 
rings on being cut out assumed an 
elliptic form; it was therefore neces- 
sary to eliminate the error arising 
from such distortion by means of aver- 
age values obtained by measuring 
several diameters in the same ring, 
and this was the more necessary be- 
cause the major and minor axes of the 
ellipses in different rings were found 
to vary in direction. 

Figs. 4, 5, 6, show in what manner 
the discs were cut up and the dia- 
meters marked out. In the first set 
of experiments the discs were cut up 
at once into the full number of rings. 
In the second series the concentric 
rings cut out of the disc were turned 
and bored in a lathe in order to ascer- 
tain whether they any per- 
manent internal stresses. A third set 
of experiments consisted in cutting 
the individual rings along one of the 
diameters—generally one lying be- 
tween the diameters Nos. 1 and 2 on 
Figs. 5 and 6, or between the double 
line of points shown on Fig. 4 along 
diameter No. 1. In these experiments 
the greatest changes in the length of 
radii were observed. These werc some- 
times so great that they exceeded the 
elongations corresponding to the elastic 
limit, as for instance in the case of 
cast iron—see Table 8—where the rela- 
tive value of the changes was found 
to be 0°002. During these experiments 
there occurred several cases which 
afforded, one may say, ocular demon- 
stration of the existence of energetic 
internal forces in the metal of a com- 
paratively thin ring. Thus, for in- 
stance, some rings, whilst being cut 
through transversely, contracted to 
such an extent as to jamb the cutting 
tool, and it was even necessary, in 
order to liberate it, to file out a piece 
of the metal. Several instances also occurred when the 
rings during the operation of cutting broke up spon- 
taneously in two, and even three places. Such was the 
case in the experiments with forged and hardened steel 
shell. 

Although this method of investigation brought to light 
very characteristic peculiarities, 1 did not continue it, 
chiefly because the rings on being cut through became 
oun distorted, and were frequently irregular and wavy, 
which rendered the taking of the measurements very com- 
plicated, while the results obtained could not be used 








Fig. 5&6. 
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practically for want of a ready-made theory, to establish 
which fresh experiments would have been necessary, and 
would only have diverted me from the main object in 
view. 

The method of investigation finally adopted was as 
follows :—I commenced by marking on the discs the 
number of rings which I intended to cut out, the diameters 
along which I proposed to make my measurements, and 
the points on each ring to be measured, and as it was diffi- 
cult to make fine lines on steel or cast iron, I was com- 
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pelled to insert silver plugs at the pint of measurement, 
and mark my fine lines on them. I then determiaed and 
recorded the lengths of the several diameters, after which 
the rings were cut out in succession, either from the out- 
side of the disc or else from the inside, and I then took 
measurements of all the diameters, both in the cut-out 
rings and also in the uncut portions of the disc. This 
operation was very slow and tedious, as may be inferred 
from the circumstance that in the investigation of a dise 
from the inner tube of an 1lin. gun, which was cut into 
twelve rings, each of which was measured on four 
diameters, more than 600 observations had to be made, 
and the experiment occupied more than two months, 
including the time expended in cutting out the rings. 
But, notwithstanding the slow progress of the work, this 
mode of proceeding is = to all others, because it 
allows of a more exact determination of the pressures on 
the external and internal radii of the rings than any 
of the methods first described. 

When the method of successive cutting out of the rings 
is adopted, it is best to commence from the inside, because 
more accurate results are thus obtained than by cutting 
the rings from the outside, on account of the greater 
number of measurements being made on gradually 
increasing diameters. 

Tn all, T made eighty-seven experiments, of which the 
most characteristic are alone given. The tables contain 
only the final results, which embrace all the data neces- 
sary for computation. I omit the preliminary details of 
the work, such as the readings of the micrometers, of 
temperature, &e. These data would not assist in the 
study of the subject, but would uselessly extend the 
tables. For those who desire to acquaint themselves with 
the details of the work and the various steps in the pro- 
ceeding, I have compiled a complete table—see Experi- 
ment 79—which, in reality, is an extract copy of the 
journal kept during the experiments. The tables explain 
themselves sufficiently. I will only mention that in the 
third column, under the heading, “Change which has 
taken place,” is shown the absolute difference between 
the diameters when first measured and after their altera- 
tion. The sign + (plus) signifies that the layer expanded, 
& 


rr” 
presses the ratio of the alteration produced, and is accom- 
panied by a sign contrary to that which was given in the 
results of the measurements. This indicates that, in 
reality, in the particular ring, previous to its being cut 
out of the disc, there existed a strain opposite in direction 
to the one found by experiment after the removal of the 
pressure on its external surface. 

In conclusion, a few words must be said in connection 
with certain circumstances which affect the accuracy of 
the observations. For example, the exactness of measure- 
ments depends greatly upon the fineness and clearness of 
the points observed. These points were indicated on the 
dise by the intersection of two lines, one drawn radially 
through the centre and the other concentric with the 
circumference. To obtain lines which shall be very fine, 
and at the same time clearly visible, is not so easy as it 
may appear at first sight. If the lines are thick and 
well defined, then the points of their intersection appear 
coarse under the microscope, and give rise to a certain 
error, When the cross hairs are adjusted to them. On the 
other hand, very fine lines become mixed up with others 
in their vicinity, and are difficult to distinguish. It is 
very important, also, to preserve the lines marked out 
from becoming obliterated during the operation of cutting 
the disc into concentric rings. This occurred frequently, 
and several measurements had to be abandoned before 
the series was complete, in consequence. Sometimes the 
damage done was, in reality, extremely slight; yet it 
very much hindered the progress of work, because it was 
so difficult to distinguish the points which had been 
marked out. 


and — (minus) that it contracted. The quantity ex- 








ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Bulgaria.—Trade in 1886.—From the manner in which the 
statistics have been compiled by the Bulgarian Government, 
owing to recent political events, it is difficult to base upon them 
any precise considerations as to the prosperity of Bulgaria and 
her commerce with other countries. British imports increased 
in value by 42 per cent., but slightly diminished in proportion 
to the whole. The approaching opening of the Bulgarian section 
of the new International Railway linking Eastern and Western 
Europe is a factor that must not be lost sight of in considering 
the future commercial development of Bulgaria. The facilities 
that will be gained for the transport of British manufactured 
goods as soon as the complementary network of railways con- 
necting the various commercial centres is extended should -be 
especially taken into account. A new field will be opened to 
British enterprise, which from the physical difficulties of the 
country has hitherto been almost inaccessible. The only railways 
in Bulgaria are the short line from Rustchuk and a portion of 
the Roumelian line, traversing the Turkish frontier, having con- 
nection with the sea at Constantinople and Dede-Agatch, and 
also a branch line to Yamboli. South-Eastern and Western 
Bulgaria are districts untapped, and the only means of com- 
munication with them is the expensive method of bullock 
wagons over bad and mountainous roads. As soon as the Bul- 
garian Government have the means doubtless the branch line to 
Yamboli will be continued to the port of Bourgas, the inter- 
vening length of railway to be laid consisting only of about 
fifty miles, over a country presenting but small engineering 
difficulties. Such a railway would be the highway for all 
merchandise to South-Eastern Bulgaria, and might be the 
means of securing an outlet for British manfactures in the 
industrial district of Eastern Roumelia. The connecting link of 
railway on the Salonica-Nisch line from Uscup to Vranja has 
been completed, though not opened for traffic. This line, in 
conjunction with the main line from Nisch to Sofia, presents 
another means of communication from the sea to Southern and 
Western Bulgaria. This route is not so favourable as that from 
Dede-Agatch, since the railway rates on the Roumelian line are 
very low, and the actual distances from Dede-Agatch and 
Salonica to points in Western Bulgaria are approximately 
equal. It is hoped that the British importer will in a short 
time have a choice of three railway routes to points in Southern 





and Western Bulgaria, the selection of which should mainly 
depend on the mileage distance of the port of disembarkation 
from the point for which his goods are destined. In the 
Danubian district, owing to the great facilities of water trans- 
port 1 by Austria, her trade alone entirely swamps the 
British. In Southern and Western Bulgaria the British manu- 
facturer, from the point of view of transport, will be best able 
to compete with his Austrian or Hungarian rival, The distance 
of the nearer Austrian mercantile centres, such as Pesth, from 
the uearest points in Western Bulgaria is from 150 to 180 miles 
greater than the distance from the same points to the sea vid 
Dede-Agatch or Salonica ; and with the present low rates for 
freight by sea, and the high tariff for transport. of merchandise 
by rail, the British manufacturer ees yoy no difficulty 
in sending his goods to those ports at equal or smaller 
cost by sea than his Austrian competitor by land, and 
so outbidding him by the superior quality of his goods. If the 
point of despatch be further distant than Pesth from the 
Bulgarian markets, or if the market be nearer by rail to the port 
of disembarkation, the advantage will still be in favour of the 
British exporter, especially in the latter case. The opening up 
of the country by the projected railways is one more reason for 
urging the establishment of depéts in the different commercial 
centres. British manufactures of superior quality to the 
Austrian goods now scattered broadcast through the country by 
Austrian commercial travellers could then be retailed to 
purchasers, who, by being able to handle and see the goods in 
the depét, would in a very short time learn to distinguish a good 
from an inferior article and to recognise the advantage of buying 
goods of superior quality even at slightly higher prices. Such a 
scheme properly carried out would possess possibilities of immense 
extension, and might be the means of largely increasing British 
commerce in the Balkan peninsula. To secure these results 
enterprise on a solid basis is necessary, coupled with good 
management and intelligent watching of the development of 
the needs of the population, which, however backward, is now 
gradually awakening to Western ideas and the need of Western 
civilisation. It cannot be expected that any capitalist would 
embark in such a venture at the present moment, but those 
British merchants seeking new markets for their products should 
bear in mind .the possibility of an ever-increasing outlet for 
British commerce in Bulgaria, and when the favourable moment 
occurs they should be ready to avail themselves of it, and so 
secure the supremacy of British enterprise in Bulgaria, to which 
access has hitherto been almost impracticable. In the metallic 
industry Austria is the only serious competitor. The principal 
British imports in this branch are iron bars and girders, metals 
in the rough, rough copper and tin, tin-plates, &c. In propor- 
tion as the country becomes opened up by increased facilities of 
communication there will be doubtless a gradually increasing 
demand for articles pertaining to this industry, and especially 
for all implements and machinery connected with agriculture. 
Attention to this subject should be paid by the iron industry in 
Great Britain. 

China— Developing American trade with—The United States 
Minister at Pekin reports :—It has long since been shown that 
one of the chief impediments to opening new branches of trade in 
the East was the ignorance in which our producers and manu- 
facturers were of the needs and tastes of these remotefcountries, 
where foreign trade is centred in a few localities and in the 
hands of a very limited number of merchants, whose operations 
are very frequently confined to a certain category of goods. 
There are exceptions, and some foreign firms do a general export 
and import business; but their number is not sufficiently great, 
nor their operations so extensive, as to invalidate my remarks. 
Iu a country like China commercial travellers will never be able 
to do much in the way of finding new markets for their goods, 
which are frequently not adapted to the requirements of the 
people, or are made in patterns which do not suit their tastes. 
We already make a number of articles, especially for the Chinese 
markets, but the list of such goods might be increased if our 
manufacturers were better acquainted with the wants of the 
market, and could make articles or patterns already adopted by 
the Chinese, and if they were in possession of such informa- 
tion as would enable them to regulate their prices so as to com- 
pete with the native producer, as, for instance, in hardware. 
Chinese hardware, though cheaper, is of a very inferior quality, 
and our manufacturers, if they knew the tastes of the Chinese, 
could produce articles far superior in quality, and at such low 
prices that they could easily compete with the native goods in 
the Chinese markets. The importance of bringing the 
manufactures and products of remote countries under the 
eyes of home manufacturers and merchants has for many 
years been appreciated by some of the European Powers 
which have commercial interests in the East, and they have 
made efforts to remedy this want. At least twenty-five or 
thirty years ago the French Government found that the 
establishment in Paris of a permanent exposition of the manu- 
factures and products of its remote colonies was highly advan- 
tageous to the development of trade. More recently many of the 
Consular officers of Germany have been collecting specimens of 
the manufactures and products of their districts, and also of the 
foreign manufactures for sale in the native markets, and for- 
warding them to different localities in the German Empire, 
there to be exposed to the public. The Consuls had sent with 
these samples such detailed descriptions as might enable 
interested parties to ascertain if they could possibly compete 
advantageously with the native manufacturers in their own 
markets. Different Chambers of Commerce have defrayed the 
expeuse of purchasing and forwarding these goods—expenses 
which have never been considerable—and have provided room 
for their exhibition. The German Government has not been 
called upon to make any allowances or incur any expense in 
accomplishing this result. A short time ago Belgium adopted 
an analogous plan, and has opened in one of her chief mauu- 
facturing centres an exposition of the manufactures and pro- 
ducts of the far East. Last year the French syndicate having 
its head-quarters at Tien-Tsin opened at that place an exposition 
of French manufactures for the information of the Chinese, and 
their plan has already borne fruit. Some plan analogous to 
that fullowed by Germany might prove beneficial to the develop- 
ment of our trade with China. Our Consular officers in China 
would be well pleased with their share of the work, and give this 
further proof of their earnest desire to develope trade between 
China and the United States. 

Germany.—American goods in Gera.—The United States con- 
sular agent at Gera reports :—The retrogression which the trade 
in American goods has experienced of late years in this region, 
induces me to commend some suggestions to the attention of our 
manufacturers and traders. The high standard of American 
goods previously securing an extensive demand has not now been 
maintained ; as a consequence, their consumption has naturally 
decreased and is a very limited one. To regain a lost market is 
one of the most difficult problems, therefore our merchants 
ought to exercise the greatest care and conscientiousness con- 
cerning the character of their shipments. The trade with our 
cheap and excellent products is capable of great extension when 








conducted in the proper way. As to our manufactures, many 
Americans suppose that because they have an article of 
undoubted merit, and generally acknowledged to be such at 
home, that it is an easy matter to sell it in foreign markets, and 
needs only the transmission of circulars aud price lists to attain 
this object. Comparing the tastes and wants of Americans with 
those of other countries, this supposition is a very erroneous 
one. A mechanic in the United States will promptly and unhesi- 
tatingly discard a tool he has in use for something better adapted 
to his requirements. To assume that a German mechanic 
is equally ive is a great mistake. To gain a foot- 
hold in foreign markets it is indispensable to enter into a careful 
study of the customs, habits, needs and tastes of those desired 
as customers, Then, it is necessary to have agencies established 
supplied with articles best suited to the wants of the people, and 
sold at a moderate profit. There may be a drawback to such an 
undertaking from the competition of cheaper and inferior imita- 
tions; but as the best proves the cheapest, so our superior 
articles will be given the preference in the longrun. The people 
in this country are slow in adopting novelties, and distrustful of 
changes. It is also easy to excite a prejudice against an article 
of American origin, owing to the limited knowledge of our 
country, institutions, manufactures and products, Neverthe- 
less, with energy and perseverance our manufactures will find a 

y sale owing to their superior quality, and, once introduced, 
will be as difficult to supplant as were their predecessors. An 
absolutely necessary requisite for an American agent in this 
country is a thorough knowledge of the German language; an 
understanding of a foreign language, so as to carry on an ordi- 
nary conversation, is not sufficient for the purpose of successfully 
introducing our merchandise. It is unquestionably due to the 
persistency and push of the merchants of this district that they 
have so firm a footing in the United States for their manufac- 
tures. If our merchants would apply the same systematic 
method, they would be equally successful. 

Persia—American trade with.—The United States Minister at 
Teheran reports: I am constantly receiving letters from manu- 
facturers and merchants in the United States asking to be re- 
commended reliable parties here with whom they could enter 
into business relations. This legation does not know of any that 
it can take the responsibility of recommending, and I am 
earnestly requested by Persians in the highest positions, who 
sincerely desire to see the commercial relations between the two 
countries established on a sound basis, to advise that firms in 
the United States desiring to enter this market should send 
over their own agents to represent them ; and that they, under 
no circumstances, choose as their representatives European or 
foreign adventurers on the spot, who, under the pretence of 
possessing peculiar facilities for doing business, and ially for 
obtaining contracts from the Government, seek to obtain the 
use of the names of the said firms as a sort of guarantee of re- 
sponsibility for the purpose of promoting private schemes of 
their own. I am confident that a lucrative trade can be esta- 
blished between the United States and Persia, but I am equally 
confident that to make it successful it must be originated and 
controlled by our own people at both ends of the line. 

Porto Rico— Tvade in 1886.—The import trade of the island 
for 1886, as compared with 1885, shows a failing off of 54 per 
cent. British imports have increased during that period by 
16 per cent., the total value being estimated as being about one- 
third of the entire import from all countries. This is an improve- 
ment of 6 per cent. upen the position held by British goods to 
the whole in 1885, and gives them the first place. Great Britain 
has virtually the monopoly of the trade in metals, her imports 
in 1886 being 2304 tons, or 84 per cent. of the total quantity 
imported, and an excess of forty tons over the entire importa 
tion of the preceding year. Coal is virtually a British monopoly, 
Great Britain and the Colonies supplying 92 per cent. Owing 
to heavy and vexatious taxation, and the unequal competition 
in Europe with bounty-fed beet-root sugar, the sugar industry 
in this island is in a serious state, and unless drastic meaeures 
are forthwith taken, in the form of an extensive reduction in 
taxation, to remedy the difficulties under which cultivators 
labour, the ruin of the sugar-cane industry may ere long be 
expected. The road from St. John’s to Ponce vid Caguas and 
Coamo is all but completed. This is the only really good main 
road in Porto Rico ; but four others have been commenced, and 
plans nave been made for four more. The want of well-made 
roads is a serious hindrance to the proper development of the 
resources of this country, and it is to be hoped, in the interests 
of commerce, that sufficient money will be speedily forthcoming, 
soas to enable the works already entered upon to be satisfactorily 
completed. The long contemplated cleaning and improving the 
port of St. John’s has not yet been commenced, and much incon- 
venience to shipping will shortly be experienced if the work of 
dredging is not taken energetically in hand. 

Switzerland—Trade of Zurich in 1886.—The United States 
Consul reports:—Switzerland imported £308,642 worth of 
all kinds of machinery and exported nearly three times that 
amount, including over £125,510 worth of embroidery frames 
and looms. Among the other exports are twenty-seven locomo- 
tives, mostly from Winterthur, in this canton; also nearly 700 
sets of mill machinery, which went to Russia. Schaffhausen, 
in this consular district, makes occasional shipments of heavy 
machinery to the United States; their value last year amounted 
to about £1645. Many of the steamers on the Swiss lakes are 
run by engines constructed in this city, and everywhere on the 
railways are to be seen locomotives from the busy shops of 
Winterthur. Germany supplied to Switzerland nearly £617,300 
worth of iron. Of the thinner kinds of sheet iron Great Britain 
furnishes the greater quantity used, and double what Germany 
does. Belgium is also an activecompetitor. In this connection, 
allusion may be made to the great success attained by the Swiss 
in the finer grades of metal work, namely, the manufacture of 
delicate astronomical, chemical, mathematical, optical, scientific, 
and surgical instruments. The total shipments of such amounted 
to nearly £41,152, of which £16,461 went to Germany, £12,146 
to France, and the remainder to various other countries, The 
wages paid to Swiss metal workers average from a quarter to a 
third per cent. higher than those paid in Austria or Belgium, 
but average about the same as those paid in Germany. The 
annual import of hard coal into Switzerland amounts to £617,284, 
and the imports of briquettes charcoal, coke, &c., to about 
£275,000. Of the hard coal nearly all comes from Germany at 
an average cost of 17s. 8d. per ton. The freight on a 10-ton car 
load from the Saar coal mines to Zurich, exclusive of the Swiss 
entry duty of 1s. 7}d., varies from 10s. 10d. to 11s. 5d. per ton 
according to place of shipment. The efforts of Germany to send 
her coal across Switzerland to Italy, via the St. Gothard, have 
thus far met with little success. Of Italy’s £535,000 coal 
import England furnished £463,000, and Germany only £14,403. 
Taking a general survey of the commercial and industrial situa- 
tion in this section of Switzerland, we find everywhere present 
and dominant the determined pressure of German competition 
and enterprise flooding the land with all classes of her manu- 
factures and products, and in most cases at the ruinous prices 
which eventually follow over-production, 
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MANNHEIM BRIDGE DESIGNS. 
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NEW BRIDGE AT MANNHEIM — COMPETITIVE | 
DESIGNS. 

THE suspension bridge at Mannheim which was erected in the 
year 1840-45 no longer suffices for the large traffic from one 
side of the river to the other. The foundations of the piers, 
moreover, are believed to be uncovered by the continual 
deepening of the Neckar channel. The Government of Baden 
therefore offered premiums for the best design for a new bridge 
under the following conditions. 

The position of the new bridge must be the same as that of 
the existing bridge, the road may be raised from lft. to 2ft., 
the present breadth of the road, 18ft., to be extended to from | 
34ft. to 36ft. Each footpath must have a breadth of 12ft., and 
neither wood or macadam will be allowed in the construction | 
of the road. Neither road nor river traffic to be stopped or | 
obstructed during the erection of the bridge. In the channel 
there must be two openings, each at least 50ft. wide, and the 
head room be the same as now. During the construction, from 
the first of December to the last day of February no stage is 
allowed in the channel, and the erection of the bridge must 
not take more than three years. If the present piers are 
utilised they must be protected against the uuderscour of their 
foundations. If new piers should be erected, the old ones are not 
to be allowed to remain at the same time in thechannel. Archi- 
tectural adornment corresponding with the requirements is to be 
chosen. No construction of iron is allowed lower than 39ft. 
above Mannheimer water-mark. The cost of the bridge is not 
to exceed the sum of £56,250. In reply to the invitation eleven 
projects were sent in, viz:—(a) Four projects for cantilever 
bridges ; (6) Two projects for continuous girders ; (¢) One for 
a kind of suspension bridge ; (d) Two for lattice girder bridges, 
and (e) two for arched bridges. The two first prizes were 
awarded for cantilever bridges; the third prize was given 
for a continuous girder bridge. The following is a short 
description of these three projects, and one of each of the two 
other systems. 

The first design is that by Herren Benckiser, Pforzheim, 
Bernatz, of Griin, and W. Manchot, of Mannheim. According 
to this project a provisional wooden bridge with Howe trusses 
will be erected over the Neckar. Close to the old piers, new ones 
will be constructed by means of the pneumatic method, and the 
bridge itself will be put up by means of staging. The road will 
he paved with granite ; under this is concrete, which rests on 
buckled plates, and the footpaths will have an asphalte pave- 
ment. The cost amounts to about £56,250. The weight of 
ironwork is 1445 tons wrought iron, 34 tons cast iron, and 4 tons 
steel, or, for the 523ft. length of the bridge, 1483 tons—2°5 
tons per foot run. The disadvantages attaching to this design 
according to Herr Otto Klett, engineer, Cannstatt, from whom 
we receive our information, are the sinking of the caisson 
through the old concrete foundation, the narrowness of the 
bridge, the difficulty of erecting wood bridge, stage, new bridge, 
and pull-down stage and old bridge in nine months. 

The second project is by Herren Gerber, Thiersch, and Beutel, 





of Munich, and M. Rieppel, of Gustavsburg. This project is 
for a bridge with two cantilevers, 216ft. long, and one inter- 


mediate span, 76ft in length. The ends are anchored in the 
land piers. The road is 38ft. wide, and paved with granite, 
carried on Zore’s iron and concrete. The footpaths have an 
asphalte pavement. The old piers will remain, and will be 


protected by concrete blocks and apron, as shown in Fig. 2, | 


which are sunk by means of pneumatic pressure. 
The new bridge will be erected upon staging ; the road of the 


| old bridge will be raised about six feet by means of screw jacks, 


which will temporarily take the place of the present suspension 
rods. After the completion of the bridge, the old one will be 
taken to pieces and liftedaway. The architecture is very good. 


| The cost amounts to £56,250. The weight of the ironwork is 


1620 tons wrought iron, 51 tons cast iron, or for 638ft. length, 
2°6 tons per foot length. The objections to this plan are the 
obstruction of the traffic during the construction. 

The third project is by Herr Lauter, of Frankfort, and 
Dr. Durm, of Karlsruhe. The bridge is continuous, with two 
openings of 157ft. on both sides of the river, and one middle 
opening of 313ft. At the shore ends of the girders, where 
there are sliding supports, concrete blocks are used as counter- 
weights. The road is 43ft. wide, provided with wood pave- 
ment over Zore’s iron; the footpaths are 13ft. wide, and have 
an asphalte pavement. Close to the old piers, temporary piers 
will be set up upon piles, and above them the new bridge will be 
erected by means of staging, and the old one will be pulled 
down. In place of the former piers, smaller piers will be 
built if this plan be adopted, and the new bridge pushed 
over to its proper place. The architecture of this design 
is very handsome, and the cost amounts to about £70,000. 
The weight of the ironwork for 629ft. length is 1859 tons of 
wrought iron, 214 tons of cast iron, 24 tons of steel, 2097 tons 
total weight, or per foot length of the bridge 3°33 tons. The 
objections to this project are the foundations of the provisional 
piers, the cost and the system of bridge. 

A description may now be given of the two other systems that 
were not so fortunate as to receive a prize. The project by Messrs. 
Moller, Eckert, and Schmidt, Hamburg, is for an arched girder 
bridge, the horizontal thrust of the bows being resisted by an 
elevated braced tie, from which the roadway is suspended. 
The two arches on the side openings are 162ft. span and the 
middle arches 309ft. The height of the arches is 25ft. and 48ft. 
The girder which takes up the horizontal thrust is 8ft. deep. 
The road is suspended 17ft. below it, and is paved with wood 
upon a concrete bed which is supported by buckled plates ; the 
footpaths have an asphalte pavement. The erection of the iron- 
work is to be effected by means of staging. On both sides of 
these girders are temporary roads which serve for communica- 
tion during the removal of the old bridge. It is observed of 
this bridge that the foundation is by no means sufficient and 
the architecture moderate. The cost amounts to £56,250 ; the 
weight of the ironwork is 2040 tons of wrought iron, and 44 tons 
cast steel, a total weight of 2084 tons, or per foot run of the 
bridge 633ft.,a weight of 3°3 tons, The project last to be 


described is that of Herr 0. Klett of Cannstatt,and Herr Beisbarth, 
| architect, Stuttgart. This project presents a bridge with three 
| openings, two of which are 149ft. span and 22ft. high. They 
| are parallel lattice girders. The middle span is 292ft. long, 37ft. 
| high, with a curved upper boom. The road is 35ft. wide 
| and has an asphalte pavement upon concrete and Zore’s iron. 
The footpaths are 12ft. wide, and have also an asphalte pave- 
ment. The new bridge would be erected upon the old piers 
lengthened, and is proposed to be floated into position upon the 
| piers, which are protected by caissons, concrete filling, and iron 
piles of channeliron. On the side of the chief girder the 
temporary roads would be erected, the old bridge removed, and 
then the new road erected. The cost is about £49,000. The 
weight for the 625ft. length of the bridge is 1380 tons wrought 
iron, 117 tons cast iron, and 3 tons cast steel, a total weight of 
1520 tons, or per foot length of bridge 2°4 tons. Herr Klett says, 
“ How high developed the sense of form of the members of 
the jury was may be seen by the fact that this project was 
not even examined, although it is the cheapest, because the cross 
section of the bridge was not nice enough, though this cross 
section is totally covered by beautiful portales.” It is to be 
remarked that all projects which received a prize have departed 
from the conditions of the competition, and in such a manner 
as must be surprising to anyone who only has in view the 
conditions as laid down. The names of the members of the jury 
are :—Honsell, Seyb, Engesser, engineers at Carlsruhe; Dr. 
Schiiffer, engineer at Darmstadt ; Siebert, engineer at Munich. 
The following is a summary of the weight per foot length of 
the bridges :— 


System. sae Weight per foot. - bm aes _ 
P lst prize .. 25tons .. enckiser and others. 
Cantilever bridges . { 2nd prize .. 2°6 tons Gerber and others. 
Continuous bridge.. 3rd prize .. 3°3 tons Lauter and others. 
Arched bridge es . «+. 83 tons Moller and others. 
Lattice girder bridge. . . 2°4 tons Klett and Beisbarth. 








THE WESTINGHOUSE BRAKE TESTS NEAR 
NEW YORE. 


Mr. WESTINGHOUSE, the inventor of the original Westing- 
house air brake, having patented an improvement in the brake, 
embodying the triple valve arrangement, recently had a train 
of fifty box freight cars equipped with this brake, and has been 
taking this train to all the important railroad centres of the 
United States, giving exhibitions of the performance of the 
brake. With regard to the trials made at New York, our 
American correspondent, who was present thereat, sends us the 
following description :— 

On November 21st an exhibition was given near New York of 
the performance of the improved Westinghouse brake. The tests 
were made at Ridgewood Park, N.J.,on the New York, WestShore, 
and Buffalo Railroad, there being a straight stretch of track two 
miles in length, with a grade of 53ft. per mile. The train con- 
_sisted of fifty empty box cars of the ordinary type, 38ft. 4in. 
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long, with a capacity of 60,000 Ib., each car being carried on a 
pair of four-wheeled diamond trucks, with the brake shoes 
hung between the wheels. The train was 1900ft. in length, 
and weighed 2,000,000 lb. It was equipped throughout with 
the Janney automatic coupler, with a lever for uncoupling 
without going between the cars. Each car was equipped with 
the brake apparatus, and had a brake shoe t» each wheel, or 
eight shoes toa car. The form of brake beam used will stand a 
pall of 25,000 lb. with a deflection of less than jin. 

Experiments made at Burlington, la., proved that it took about 
25 per cent. more distance to stop a heavily loaded train than 
one that was empty. Vart of this train is fitted with a device 
by which the weight of load placed on the car automatically 
increases the braking power in the same proportion. When 
this is used, a loaded train will be stopped as quickly as one 
that isempty. Nov electric appliance whatever is used in connec- 
tion with these brakes. 

Test No. 1.—Emergency stop. Speed of train, twenty-three 
miles per hour ; distance run after applying the brakes, 203ft.; 
time occupied in stopping, 12} sec. 

Test No. 2.—Emergency stop. Speed, forty-one miles per 
hour ; distance, 674$ft.; time, 20 sec. 

Test No. 3.—Wih the train standing still, the brakes were 
applied at a given signal, to show the instantaneity of their 
application. The time between the sigual and the application of 
the brakes on the rear car was 2 sec. With the original arrange- 
ment the air brake worked very successfully on freight trains of 
not more than twenty-five cars; but with a greater number, 
the crowding of the rear part on the forward part before the 
brake power reached the cars was so serious as to limit the 
practicability of the brake for freight trains. While it took 
about 10sec. to apply the brake to the front of a train of fifty 
freight cars, it took about 15 sec. for the brake power to reach 
the rear car. 

Test No. 4.—Emergency stop, with passengers on board, to 
show the effect of quick stopping. Speed, forty-one miles per 
hour ; distance, 67245ft.; time, 20sec.; no violent jerks were 
experienced, the stopping being remarkably easy. 

Test No. 5.—Service stop and time of release, showing the 
kind of stop made when a sudden stop is not necessary, and how 
promptly the brakes can be released. The time between the 
stopping and starting of the train was only 4 sec. 

Zest No. 6.—Hand brake stop. With an ordinary train crew, 
showing how stops are made now by freight trains. Speed, 
twenty-one miles per hour ; distance run, 2153ft.; time, 85 sec. 

Test No. 7.—Breaking train in two. Numerous accidents 
occur now by freight trains breaking and the rear section collid- 
ing with the front section. In this test the two sections stopped 
43it. apart, the brakes being applied automatically. Both 
sections stopped in 264 sec. All the above stops were made with 
the braking-power so low that it will not slide the wheels of 
empty cars in regular service. By using greater power quicker 
stops could be made, but there would be more or less sliding of 
wheels, and it is not thought that the advantage gained would 
be enough to make up fur the damage done in freight service. 
At this stage of the proceedings, however, thirty cars were 
detached, and on the remaining twenty the brake-power was 
increased to equal that usually employed on passenger trains, 
the object being to represent the ordinary passenger train. The 
change is effected by shifting the brake rods so as to give greater 
leverage. The remaining.two tests were made with the train of 
twenty cars thus arranged. 

Test No. 8.—Train running twenty-two miles per hour; 
distance run after applying the brakes, 91ft.; time occupied in 
stopping, 6 sec. 

Test No. 9.—This was a most interesting test to show the 
difference between the ordinary Westinghouse brake, a3 now in 
general use, and the new brake. The above train of twenty 
freight cars and a train of ten ordinary passenger cars were 
started together and ran alongside each other, on parallel 
tracks, to the signal post, when the brakes were applied simul- 
taneously on beth trains. At the post the freight train was a 
few feet ahead. The speed of both trains was forty-five miles per 
hour ; the freight train was stopped in 134 sec. and ran 495ft., 
while the passenger train ran 1204ft. In the last two tests the 
brakes were applied with full force, regardless of sliding 
wheels, in order to show how quickly a train could be stopped 
in case of necessity. 
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ELECTRIC TRAMWAYS. 


At the ordinary meeting on Tuesday, December 6th, the paper 
read was ‘‘ Electrical Tramways: the Bessbrook and Newry Tram- 
way,” by Edward Hopkinson, M.A., D.Sc., Assoc. M. Inst. C.E. 

Although a number of electrical tramways had been constructed 
in the United Kingdom during the last few years, there had 
hitherto been no attempt at the regular haulage of minerals 
and goods, nor at the operation of cars larger than the ordinary 
tramway type. Probably in no case had the effective power of any 
single motor exceeded about 4-horse power. The principal object 
of the present paper was to describe the construction and to discuss 
the working of the Bessbrook and Newry Electrical Tramway, 
which had been designed for the haulage of heavy goods as well as 
for passenger traffic. The length of the line was rather more than 
three miles, with an average gradient of 1 in 86, the maximum 
gradient being 1in 50. According to the conditions of the con- 
tract, ten trains were to be run in each direction per day, providing 
for a daily traffic of 100 tons of minerals and goods, and capable of 
dealing with 200 tons in any single day, in addition to the 
passenger traffic. The electrical locomotive was to be capable 
of drawing a gross load of 18 tons on the up journey, in addition 
to the tare of the car itself and its full complement of ngers, 
at an average speed of six miles per hour, and a load of twelve 
tons at an average speed of nine miles per hour; also, the 
cost of working, as ascertained by six months’ trial, was not to 
exceed the cost of steam traction on a similar line. The 
line was formally taken over by the company, as havi 
fulfilled the conditions of the contract, in April, 1886, and had 
since been in regular daily operation. It was worked entirely by 
water power, the generating station being adjacent to the line at 
a distance of about one mile from the Bessbrook terminus, There 
were two generating dynamos of the Edison-Hopkinson type, 
driven by belting from the turbine shaft, which was extended into 
the dynamo shed for the purpose. The turbine could develope 
62-boree power, and each dynamo was intended for a nornal out- 
put of 250 volts 72 ampéres, though they were capable of giving a 
much larger output. e current was conveyed to the locomotive 
cars by a conductor of steel, rolled in the channel form, laid mid- 
way between the rails, and carried on wooden insulators nailed to 
alternate sleepers. The conductor was not secured, but was 
simply laid upon the insulators which fitted into the channel, and, 
while allowing for longitudinal motion to compensate for changes 
of temperature, held it laterally. At one point the line crossed 
the county road obliquely, the crossing being 150ft. in length. 
In this case the conductor on the ground level was not feasible, 
and ati overhead conductor on Dr. John Hopkinson’s system was 
substituted, by which the collector on the car consisted of a bar 
only, which passed under the supports of the overhead wire, and 


made a rubbing contact with its under surface. This system had 
been found to give very satisfactory results in practice. 

The | tive equip t of the line consisted of two passenger 
cars, each provided with a motor. The body of the car was carried 
on two four-wheeled bogies, the motor being fixed on the front bogie, 
soas to be entirely independent of the body of the car. The longer 
of the two locomotive cars was 33ft. in length, and was divided 
into three compartments, the front one covering the motor, and 
the two others forming first and second-class compartment 





sewage in the first tank has been treated and the tank available 
for a further supply. When each tani is filled the sewage is 
allowed to remain in a state of quiescence, this being the 
most effective way for obtaining the best results. Tie 
addition of the lime causes the sewage to be rendered 
alkaline, and so better pre to received the other reagent. 
A portion of the added lime forms by its contact with the 
sewage an insoluble carbonate of lime, and, being insoluble, falls to 
the bottom of the tank, carrying down with it both suspended 





together accommodating thirty-four ngers, The front bogie 
carrying the motor had an extended platform, ragepen beyond 
the ‘body of the car, and communicating by a slide door with the 
dynamo compartment, thus giving the driver direct access to all 
parts of the driving machinery, which were at the same time 
entirely boxed off from the passenger compartments. The weight 
of the | tive, including the dynamo, was 8} tons. 

Apart from the electrical working of the line, an important 
and novel feature was the plan by which the wagons used on the 
line could also be used on the ordinary a roads, so a 
the necessity of transhipment, and enabling goods to be load 
at the wharves and drawn to the line by horse-power and again 
delivered where required. The plan was originally suggested by 
Mr. Alfred Holt, M. Inst. C.E., of Liverpool, and was embodied in 





matters and also matters in solution. The action of the lime alone 
with careful manipulation is said to be able to reduce the quantity 
of organic carbon held in solution very considerably. If found 
necessary, it might subsequently be desirable to add to the 
sulphate of alumina protosulphate of iron. The addition of the 
sulphate of alumina appears by its action to complete the process 
of precipitation commenced by the lime. In a short time, probably 
from thirty minutes to two hours, according to the character of the 
sewage and other conditions, precipitation rapidly commences ; the 
supernatant water rapidly becomes clear, leaving the precipitated 
matter at the bottom of the tank in the form of sewage sludge. 

By means of a novel construction of floating valve the operation 
of emptying may commence before the precipitation is completed, 





the Lancashire Plateways Scheme, for which a Bill was lodged in 
the autumn of 1882 and subsequently withdrawn. The idea had 
been worked out in a practical form with great success by Mr. 
Henry Barcroft, of Newry, one of the directors of the Tramway 
Company. The wheels of the wagons were constructed without 
flanges, with tires 2%in. wide, which was sufficient for use on 
ordinary roads. Outside the tramway rails, which weighed 41°25 1b. 
per yard, second rails were laid, weighing 23°75 lb. per yard, with 
the head jin. below the head of the larger rails. The flangeless 
wheels ran upon these lower rails, the ordinary rails forming the 
inside guard. The front part of the wagon was — on a 
fore-carriage, which could either be pinned or allowed freedom of 
motion as in an ordinary road vehicle. There was a single central 
coupling arranged to engage in a jaw on the fore-carriage, so as to 
guide it when not pinned. Shafts were attached to the fore- 
carriage when the wagon was to be used on the ordinary roads, 
The wagons were of sufficient strength to carry a load of two tons, 
and their weight without the shafts was 23} cwt. Experience had 
shown that the wear and tear, both on the wheels and rails, was 
not excessive, and that the traction did not much exceed, if at all, 
that of ordinary trucks with flanged wheels. No difficulty had 
been found with the horse traction on ordinary roads, and the 
taking on and off was conducted with great rapidity. 

Each locomotive car was fitted with an Edison-Hopkinson 
dynamo, which was geared by means of helical toothed wheels, 
and a chain to one axle of the bogie. The special construction of 
driving chain, rendered necessary by the severe conditions under 
which it had to work, was fully described. The trains were com- 
monly posed of one } tive car and three or four trucks ; 
but frequently a second passenger car was coupled, or the number 
of trucks increased to six. Thus a gross load of 30 tons was con- 
stantly drawn at a +peed of six or seven miles per hour, on a gradient 
of 1 in 50. The cars could be reversed by reversing the current 
through the motor without change of lead, but as there was a loop 
at each end of the line, reversal was only required when shunting 
in the sidings. The terminal loop curves were of 55ft. radius only, 
but these were traversed by the long locomotive cars with perfect 
ease, to which the method of carrying the motor-dynamo on the 
bogie largely contributed. 

The author concluded the paper with a discussion of an 
extended series of experiments to determine the efficiency of the 
whole combination under various conditions, and the distribution 
of the losses. The results were illustrated in a graphic form by a 
series of curves. Under average conditions of working, the total 
electrical efficiency was shown to be 7277 per cent., the losses being 
distributed thus :—-Loss in generator, 8°6 per cent. ; loss in leakage, 
57 per cent.; loss in resistance of conductor, 6°6 per cent.; loss in 
motor, 7‘7 per cent. The friction of the bearings in both generator 
and motor, and the power lost in the driving gear, were excluded 
from these results. 

In an appendix to the paper the cost of the electrical equipment 
of the line was summarised, and the cost of haulage per train-mile 
was shown to have been 3°3d. over one period of five months, when 
the goods traffic was light, and 42d. when the goods traftic was 
heavier. Since the opening of the line the locomotive cars had 
registered a train-mileage of 40,000 miles, and the tonnage had 
exceeded 25,000 tons, and the number of passengers 180,000. 











THE WEDNESBURY SEWERAGE WORKS. 


On the 6th inst. a special meeting of the Wednesbury Corpora- 
tion was held at sewage outfall works, Bescot, for the purpose of 
inspecting the arrangements and seeing the machinery in motion. 
Mr. Pritchard, consulting engineer, explained the arrangements of 
the works, and the processes involved in the purification of the 
sewage. Gas having been generated by means of Dowson’s econo- 
mic gas system, two Otto’s silent gas engines in the engine-house 
were set in motion, Mr. Holt explaining the principles upon which 
they worked. The fact was commented upon that this was the 
introduction of the Dowson system into the district, and it was 
stated that by this system gas would be produced at about half the 
cost of gas produced by the ordinary methods, thus effecting a 
saving of something like £500 a year. Reference was also made 
to the experimental character of some of heavy expenditure, upon 
the sludge compressors which were forced upon the Corporation b: 
the action of certain influential residents in the neighbourhood. 
Before the company separated the Mayor gave “‘Success to the 
Corporation Sewerage Works,” and bore testimony to the efficiency 
and completeness of the works, and to the ability, enterprise, and 
zeal of Mr. Pritchard, the engineer, as well as to the satisfactory 
way in which the contracts had been carried out, especially com- 
plimenting Mr. Law, the contractor. 

Wednesbury is a town of some 25,000 inhabitants, situate in the 
“Black Country ”— Staffordshire — between Birmingham and 
Wolverhampton ; and until the present works were commenced 
the town was without any system of sewers, the sewage of the town 
being discharged by means of open channels and pi into the 
river Tame. In consequence of the action taken by the Birming- 
ham Corporation, as proprietors of the water rights of the river 
Tame, and to prevent pollution of the same by the sewage, the then 
Wednesbury 1 Board considered it ry to construct 
works both for sewerage and sewage disposal ; the scheme carried 
out is one of chemical precipitation, supplemented by land 
filtration. The system of sewers is a partially separate one, the 
sewers to convéy sewage only; surface water passing direct over the 
various well-paved channels which the town possesses to the several 
water-courses. In the construction of the works provision has been 
made for a much larger population than at present ; it is estimated 
that 625,000 gallons—exclusive of surface or infiltration water—will 
be the no flow of sewage from the present population ; and this, 
when all connections are made, will be conveyed to the outfall works, 
emptying into a brick chamber situate near to the engine house, 
At this point all floating matter is arrested and removed, the 
sewage receiving an addition of milk of lime in the proportion of 
about five grains to the gallon, and by means of a cast iron baffle 
cansing agitation, the milk of lime is well mixed with the sewage. 
After passing for a distance of about eighty yards the already 
partially treated sewage enters another chamber, where crude 
sulphate of alumina is added in about the same proportion of the 
lime ; agitation again takes place by means of a similar arrange- 
ment to that described. From this point the sewage flows to the 
various tanks—eight in number—which are calculated to contain 
450,000 gallons—about 50,000 gallons each. As soon as one tank 








is filled the sewage is diverted to the next tank, and so on until the 


h as the valve simply takes the water near to the surface, 
and is regulated by a sluice valve outside the tanks; the effluent 
from the sew thus treated is then conveyed to land twelve 
acres in extent laid out in level beds as filters, having deep drains 
constructed on the outside of the beds, underneath the roadway 
divisions; after passing through the land, the effluent was dis- 
charged into the river Tame. By the arrangement described it 
is improbable that any sewage will pass to the stream unpurified. 
The sewage sludge deposited in the tanks is taken through pipes 
communicating directly with the sludge well near the engine- 
house, and it is proposed that the tank shall be cleansed after each 
time of using. The buildings erected comprise gas-house, engine- 
house, sludge pressing-house, lining and alumina-house, workshop, 
and there is also upon the works a cottage in which the engineer 
in charge of works--Mr. Wicks—resides. The engine-house con- 
tains two 40 indicated horse-power ‘‘ Otto” gas engines. The 
engines have direct-acting air compressors for the purpose of lift- 
ing sewage bf means of Shone’s ejectors, four in number, from the 
low-level to the high-level sewers. There are also operated by the 
gas engines Westinghouse air compressors and vacuum pump for 
sludge pressing, driven by belting, as also the lime tt alumina 
mixers, pump fan for forge, lathes, kc. The gas supplied to the 
engines is known as Dowson’s ‘‘economic gas,” and this is generated 
in the building near to the engine-house. From experience gained 
in several districts, this gas is most economical when used in con- 
junction with the “ Otto” gas engines, 14 lb. of gas coke per indi- 
cated horse-power per hour being under ordinary conditions the 
actual consumption. This compares more favourably with the con- 
sumption in high-pressure steam engines, inasmuch as the engines 
will be required to work intermittently. The gas generators, gas 
engines, air compressors are in duplicate, so that a complete 
stoppage through breakdown is extremely improbable. There have 
been constructed some twenty-seven miles or thereabouts of cast 
iron or earthenware sewers, varying in diameter from 24in. to 9in., 
and they have been laid at average depths below the surface of the 
ground from 7ft. to 27ft. A considerable length of wet subsoil 
was met with during construction and a consid ible quantity of 
infiltration water was anticipated, but by the use of cast iron pipes 
and careful jointing of the specially pre deep socketted 
earthenware pipes jointed with tar cord and cement, the total 
quantity of infiltration water does not exceed 5000 gallons in 
twenty-four hours—about 34 gallons per minute—whilst on the 
other hand twenty times this volume could under the circumstances 
have been defended. This small inflow points to good workman- 
ship and material. Manholes, lamps in inspection shafts, and 
flushing chambers have been constructed upon the various lines of 
sewers, 

To obviate the necessity of the construction of an expensive low- 
level sewer over mining ground, Shone’s pneumatic system has been 
adopted with great success, and four of Shone’s ejectors have been 
fixed at the low-level of the town from about one mile to two and 
a-half miles distant from the air-compressing station. These 
ejectors are automatic in their action, and seldom require any 
inspection. The compresssd air is conveyed to them through cast 
iron mains carefully jointed with lead. The works have been 
carried out in a workmanlike and satisfactory manner by, No. 1 
contract, the Patent Shaft and Axletree Company, for cast iron 
fe and special castings ; No. 2 contract, the Glenfield Company, 

ilmarnock, for gas engines— Otto’s—air-compressing machines, 
machinery sludge, pressing machinery, Dowson's gas plant, and 
sundries ; No. 3 contract, Mr. George Law, of Wednesbury and 
Kidderminster, for the construction of sewers, outfall, grounds, 
works, tanks, building, &c. &c, The total amount of loan is £45,000, 
of which sum £7200 appears for purchase of land, way leave, and 
incidental expenses, It is not expected that the whole of this 
£45,000 will be expended. The resident engineer was Mr. C. 
Richards, of Coventry, acting under the personal direction of the 
engineer and his assistant, Mr. Fairlie, 








Society OF ENGINEERS. —The thirty-third annual general meet- 
ing of the Society of Engineers was held on December 12th, at the 
rooms of the Society, 9, Victoria-chambers, 8.W. The chair was 
occupied by Professor Henry Robinson, President. The following 
were duly elected, by ballot, as the council and officers for the 
ensuing year, viz.:—As president, Mr. Arthur T. Walmisley; as 
vice-presidents, Mr. Jonathan R. Baillie, Professor Henry Adams, 
and Mr. Robert Harris ; as ordinary members of council, Messrs, 
R. W. P. Birch, W. N. Colam, W. Schiinheyder, W. A. Valon, 
C. Anderson, J. H. Cunningham, J. W. Restler, and J. W. Wilson, 
jun., the four latter being new-members of council ; as honorary 
secretary and treasurer, Mr. Alfred Williams; and as auditor, Mr. 
Alfred The annual dinner of the Society took place on 
Wednesday evening at the Guildhall Tavern. 


FoG AND SMoKE.—On the Ist inst. Sir Douglas Galton lectured 
on the above subject at the Parkes’ Museum of Hygiene, when he 
observed that the greater part of the evil of black fog, which 
strains our eyesight and lowers our vitality, is preventible, being 
entirely the result of smoke. Dr. Russell’s experiments show that 
London air during a fog contains four times as much carbonic acid 
as ordinary air, and that this may be taken as an index of the 
quantity of other impurities ; moreover, some forms of matter, 
such as ammonia and sulphur, have a greater affinity for the aque- 
ous vapour in the air than other matters, These substances are 
present in London air to an unnecessary extent, the ammonia 
arising from manure not removed often enough. Fog is caused by 
the floating matter in the air attracting to itself the aqueous 
vapour; and the blackness of London fogs is due to smoke from 
incompletely-burned coal. Smoke from factories has been largely 
eres § in late years, and might be wholly prevented, as boiler fires 
may be made smokeless by proper care or mechanical stokers, while 
bakehouses, potteries, and other furnaces might be made entirely 
smokeless, as has been practically proved by Messrs. Minton and 
others, But the chief offenders are domestic fireplaces, as proved 
by the clearness of London air in the early morning, even in 
winter, before fires are lighted ; and this evil increases daily with 
the growth of the metropolis, so that, with present experience, it 
is fearful to contemplate what will be the condition of the atmo- 
sphere a few years hence if some radical change in our method of 
evaporising, rather than consuming, fuel be not adopted. To 
abolish smoke, the time-honoured but uneconomical open fireplace 
must be disestablished, and gas used for cooking instead of raw 
coal, The use of anthracite and so-called smoke-preventing grates 
being only of avail if the due, but generaliy neglected, conditions 
are observed. Our houses must in future be warmed by gas, steam, 





hot water, or hot air, and must be arranged with this view as they 
are now for the common fireplaces, 
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RAILWAY MATTERS. 


Ay influential committee has been nominated recently 
at Tarvin to request the London and North-Western a Com- 
any to construct a new line from Tattenhall, on the Chester 
and Shrewsbury line, to Helsby-on-Halton, on the Chester and 
Manchester line. The line would be eight miles in length, would 
materially shorten the route for South Wales traffic to Liverpool 
and Manchester, and would in various ways develope the industries 
of that part of Cheshire. 


As azesult of a report on the Abt system of combined 
rack and adhesion railway for hilly countries, by Mr. Guildford 
L. Molesworth, consulting engineer to the Indian Government for 
State Railways, arrangements have been made to convert the 
whole of the Bolan Railway into a broad-gauge line on the Abt 
system, and some locomotives and treble track have been ordered 
by the Indian Government from Messrs, Rinecker, Abt, and Co., of 
Wurzburg, by the Indian Government. 


Tur record of train accidents in the United States in 
October includes 64 collisions, 49 derailments, and 4 other acci- 
dents ; a total of 117 accidents, in which 34 persons were killed and 
109 injured. These accidents are classified Agden ange Gazette 
as follows :—Collisions: Rear, 35; butting, 28; crossing, 1; total, 
64. Derailments: Broken rail, 2; spread rails, 2; defective 
switch, 5; broken ey 1; broken wheel, 2; broken axle, 2; 
broken brake beam, 2; broken truck, 2; misplaced switch, 5; bad 
switching, 1; cattle on track, 3; washout, 1 ; idental obstruc- 
tion, 1; malicious obstruction, 1; purposely misplaced switch, 3 ; 
unexplained, 16; total, 49. Other accidents: Broken crank pin, 
1; broken driving wheel, 1; broken connecting rod, 1 ; boiler explo- 
sion, 1; total, 4. Total number of accidents, 117. 


Ix a report on the accident that occurred on the 
6th October, at Ellesmere station, on the Cambrian Railway, when 
the train engine ran through the facing poe at a speed of 12 to 
15 miles an hour, and was pulled up in about 82 yards, and all the 
vehicles except five at the tail of the train ran off the rails, Col. F. 
H. Rich says :—‘‘ The porter on duty stated that he examined the 
points after the up train had left, in accordance with the company’s 
rules. If he went from the station to examine the points, which 
are more than a quarter of a mile east of the station, he must have 
examined them very carelessly. This man had been on duty about 
164 hours when the up train left Ellesmere station, and 19 hours 
when the accident happened. After finishing his day duty, he 
had to take the nightman’s duty, as this man was sent to Welsh- 
pool. I recommend that all the points and signals at Ellesmere 
station should be worked from one or two cabins, and properly 
interlocked. Until this is done, a man should always be near the 
facing points when a down train is passing to hold the lever by 
which they are worked, until a proper system of working and 
interlocking is introduced at Ellesmere station.” 


TRIALS were made last week at the depdt of the Bir- 
mingham Central Tramways Company of various safety apparatus 
for preventing accidents with tramway engines. One engine was 
mo for testing two contrivances intended to catch persons getting 
in the way, and carrying them along until the engine can_ be 
stopped, while two other guards which were tried have for their 
object the removal of the person out of the path of the engine. 
Our Birmingham correspondent writes that the result of the 
experiments cannot be held to be the discovery of any means of 
averting the evils of steam street traction. So far the investiga- 
tions of the Public Works Committee go to show that the 
remedies are little if any better than the evil they are designed 
to cure. In the case of every contrivance yet tried, the danger of 
the framework climbing on to the obstruction and rubbing it 
along the ground seems to be unavoidable. Two of the appliances 
—applied to the first engine—were intended to catch persons 
getting in the way, and carry them along until the engine could 
be stopped. One was a platform of wooden laths, with revolving 
india-rubber rollers at the front edge. The other two inventions 
were intended te remove persons coming in contact with the 
engine out of its path. 


A GENERAL classification of the accidents on the United 
States railways, in October last, is given by the Railroad Cazette 
as follows :— 








Collisions. Derailments. Other. Total. P. c. 

Deter meee 6 em cs BM ck me oe Re 8 

Defects ofequipment 5 .. .. 8 .. .. 4 17 1 
Negligence in operat- 

MiGs. <e cx as OF ea ue 1 _ 16 14 
Unforeseen obstruc- 

ons ee. oe _ Dac Faw! Se 20 S «i 7 

Unexplained .. 49 16 — + 65 56 

Total .. SPE. 1frere 4: .« WF 100 

The number of trains involved is as follows :— 

Collisions. Derailments. Other, Total. P.c. 

Passenger.. .. .. 21 .. .. 14 .. .. 8 «. 38 .. 22 

Freight and other.. 98 oe ee oe 78 

Total... .. 119 ie Ws Se 


Thus the number of unexplained derailments remains very high, in 
this case one-third of the whole, and probably will, so long as the 
attempt is made to run very heavy and long cars on two bogies 
round curves at high speeds. 


WRITING on eailway extension to Kurrachee, Mr. Alex. 
McHinch, chairman of the Kurrachee Chamber of Commerce, at 
the conclusion of a letter of importance to the Times, says :— 
‘Finally, if Government have built a railway system 2577 miles in 
length, at a cost of 46 millions sterling, would it not be the soundest 
policy to spend another million or so in completing that system by 
adding to ita direct line from Delhi to the coast? I cannot, of 
course, commit myself to any figures in regard to even the probable 
cost of such an undertaking ; but, as 1 have said, whereas every 
important line that has been made in India has included most 
expensive bridges and (or) ghat works, this line has not one until a 
bridge over the Indus comes to be spoken of, and, in the meantime, 
the arrangements for ferrying loaded wagons across that river, which 
have answered so well at Sukkur, would amply suffice. The Sukkur 
bridge will be finished in the course of some months, and the 
steamers and barges from that ferry will be available. Then we 
will be quite content to have second-hand rails, and I submit that 
to sell ‘used rails’ to America, as has been and is being largely 
done, thus enabling cheap commercial lines to be laid in a rival 
wheat-growing country, while they can be used in India to construct 
such a short cut as this would be, shows a sad want of foresight.” 


A Boarp of Trade report by oy Marindin, R.E., on 
the accident which occ on October 25th at Chevington station 
on the North-Eastern Railway has been published. An up express 
goods train ran into the engine of a special down goods and cattle 
train. Much damage was done to stock and permanent way, four 
passengers were slig’ tly and the drivers of the two engines more 
seriously injured. Major Marindin thinks that the collision was 
due chiefly to the want of proper care on the part of the driver of 
the up train, but the responsibility does not rest solely with him, 
‘for there were so many ii rities that it does not speak well 
for the discipline of the line.” After noticing these irregularities 
in detail, Major Marindin calls attention to another of the chief 
causes of the collision—the excessively long hours of work of some 
of the men in fault. The driver of the up train had been at work 
for thirty-one hours out of thirty-eight and a-half consecutive, and 
other men had been as long, if not longer, at work. ‘‘ Such hours 
of work,” says Major Marindin, ‘‘should not be tolerated, either 
in justice to the men themselves or in the interest of the public, 
for it is quite impossible for drivers, however good they may be, to 
work for such a time without being worn out, and consequently 
—e™ and unfit for the performance of their responsible 
u ies,”” 





NOTES AND MEMORANDA. 


Our attention is drawn to a paper read before the 
Physical Society, on the 24th February, 1883, by Mr. Philip 
Braham, F.C.S., on ‘‘ The Formation of a Solar System,” based on 
gravity and vertical experiments and on spectrum analysis. In 
this paper are many direct statements and suggestions of exactly 
the same apparent meaning as the leading data upon which Mr. 
Norman Lockyer has recently published a long paper, and Mr. 
Braham claims that in a lecture in December, 1882, and in the 
paper above mentioned, he has anticipated Mr. Lockyer in all the 
salient parts of the matter dealt with in the recently published 
paper. 

A coop deal is being said just now about a new and 
what appears to be a good primary battery, as being suitable for 
mounting isolated lights, namely, Schanschieff’sbattery. For mining 
lamps it bas claims to adoption, and as a laboratory, but the daily and 
other papers are speaking of it for lighting purposes generally and 
especially for trains. None of the writers of these accounts seem to 
make a few figures for themselves on the subject, or they would 
see that they have not told very much in its favour for these pur- 
poses when they say that the electrolyte costs but “6d. per gallon, 
und a gallon will keep lights equal to eight candles burning for 
sixteen hours.” This is equal to one 16-candle gas burner for eight 
hours, which would cost about 1°5d., or equal to one 20-candle 
incandescent lamp worked by steam for 64 hours, costing about 2d. 


in experiments on the electrical conductivity of hot 
gases, by Mr. J. Buchanan, small pieces of platinum foil are placed 
vertically and parallel with a flat gas flame between them, the 
platinum discs being connected with the binding screws of a con- 
denser charged from a Leclanché battery, and with the quadrants 
of an electrometer ; one pair of quadrants being connected to earth. 
The flame being in action, the battery was disconnected, and scale 
readings taken at equal intervals of time until zero was nearly 
reached, From these readings the rate of leakage could be found. 
Curves are plotted in which the scale readings of the electrometer 
are the ordinates, and the times the abscissw, and equations are 
obtained. It was found that the rate of leakage was more rapid 
when the insulated quadrant was negatively charged than when 
positive. 

Wiruin the last ten years the introduction of ring 
frames has gone on with remarkable rapidity in the United States. 
Most of the new mills that have been built within that time have 
adopted the ring frame for the spinning of warp yarns, and a 
number of the older mills have thrown out their warp mules and 
largely increased their spinning capacity by the substitution of the 
more modern machine. More recently the mule has been com- 
pletely abandoned in the spinning department of latest constructed 
mills, in which both warp and weft yarns are successfully spun on 
ring frames. The Fall River Daily News says the new Flint mill 
led off in this city in the adoption of this system, but not before 
its practical utility had been demonstrated at Newburyport, Ames- 
bury, and Lowell. ‘The Seaconnet and Osborn No. 2 have followed 
suit, and the projected New Sagamore, if built, will spin frame 
yarns only. Double the number of mule spindles can be operated 
on the same floor space by the use of frames. 


At a meeting of the Physical Society on the 10th inst. 
a paper on “‘The Recalescence of Iron” was read by Mr. H. Tom- 
linson. If an iron bar which has suffered permanent strain be 
heated to a white heat and allowed to cool, the brightness at first 
diminishes and then reglows—recalesces—for a short interval. 
Under favourable circumstances as many as seven reglows have been 
observed during one cooling. Generally, two decided ones are 
observed, one between 500 deg. and 1000deg. C., and the other 
below 500 deg. C. The effects, the author believes, are due to 
“ retentiveness ” of the material, somewhat similar to the causes of 
residual magnetism and residual charge of a Leyden jar. Professor 
Forbes believed the explanation of recalescence given by himself in 
1873 is sufficient to account for the effects observed. This explana- 
tion postulates a sudden increase in thermal conductivity about the 
temperature at which recalescence occurs, which permits the heat 
from the inside to reach the outside more readily, and thus raise 
the temperature of the surface. The subsequent reglows observed 
by Mr. 'l'omlinson he believes due to convection currents of air. 


SoME experiments on oxygen in the sun are described 
by Mr. J. Trowbridge and Mr. C. C. Hutchins, In the experi- 
ments, a powerful alternating current was caused to pass between 
electrodes of aluminium, and the spectrum, obtained by a grating, 
photographed on one half of a photographic plate, then, without 
altering the arrangement of the apparatus, sunlight was admitted, 
and its spectrum photographed on the other half of the plate. The 
wave lengths of the air or sun spectra were tabulated. ‘lhe authors 
point out that in order to be certain of the existence of an element 
in the sun, the coincidence of a large number of lines of the element 
in position and grouping with the dark lines of the solar spectrum 
is necessary, or else a general similarity in the character of the 
lines ; they find no such coincidence for oxygen so far as they have 
examined (wave lengths 3749°8—5033°85). They find that the 
bright lines of Draper’s spectrum vanish in their high-dispersion 
apparatus, and contain numerous dark lines, and, moreover, that 
there is no general coincidence between the oxygen lines and the 
bright spaces of the solar spectrum. The authors find that the 
solar spectrum near H contains dark lines exactly agreeing with 
the spaces between the bright lines of the flutings of the carbon 
spectrum. The carbon spectrum is wanting in the green and blue. 
This may be due to the effect of vapour in the sun’s atmosphere, 
the lines due to any element being unaltered, obliterated, or 
reserved, according to the temperature of the vapour through 
which the light passes. The fluted carbon spectrum of the voltaic 
arc is due to a reversal of the continuous spectrum of the ignited 
carbon by its own vapour; hence the temperature of the sun’s 
atmosphere where the carbon is volatilised must approximate to 
that of the voltaic arc. 


At a recent meeting of the Physical Society a paper 
was read on ‘‘ The Analogies of Influence Machines and Dynamos,” 
by Professor 8. P. Thompson, D.Sc. The author pointed out that 
in nearly all influence machines there are two stationary parts— 
inductors—electrified oppositely, which are analogous to the field 
magnets of dynamos, and a revolving part carrying sectors, which 
correspond to the sections of an armature. In the Wimshurst 
machine both field plates and armature rotate, and euch act as 
field plate and armature alternately. In the two field plate in- 
fluence machines there are four and sometimes six brushes. Two 
of these act as potential equalisers, two as field plate exciters, and 
the remaining two (if any) are generally placed in the discharge or 
external circuit. The Holtz machine, having only four brushes, 
two serve the double purpose of potential equalisers and discharge 
circuit, and this machine excites itself best when the discharging 

sare in contact. In this respect it resembles a series dynamo, 
which only excites itself when the external circuit is closed, but 
on opening the circuit—say by inserting an arc lamp—produces 
remarkable effects. So in the Holtz machine, on separating the 
disc ing knobs, a shower of sparks result. The Toepler machine, 
made by Voss, having six brushes, resembles a shunt dynamo, and 
excites itself best on open external circuit, Analogies were traced 
between Thomson’s replenisher and the Griscon motor. Armatures 
of influence machines, as in dynamos, can be divided into ring, 
drum, disc, and pole armatures, and examples of each kind were 
mentioned, The Clark gas lighter isa good example of a drum 
armature, and a diagram showing the internal arrangements was 
exhibited. An example of an analogue to the compound dynamo 
was mentioned as existing at Cambridge, in the form of a Holtz 
machine, believed to have been modified by Clerk Maxwell. 
Another analogue with dynamos is found in the displacement of 
the electric field when the armature is rotated, just as the magnetic 





field of a dynamo is shifted round in the direction of rotation. 


MISCELLANEA. 


Messrs. FLEMING anpD Fereuson, Paisley, have this 
week received orders to build a steel screw steamer of 1000 tons 
for the Easterntrade. She is to be fitted with quadruple expansion 
engines by the builders, 


A NovELapplication of the blowerfrom the Merthyr Vale 
Colliery has just been made ; it has proved a splended illuminant for 
months. Now it has been adroitly brought under three of the 
boilers, to the saving of nearly 100 tons of small coal per week. 
This is turning a dangerous enemy of the colliers to g account. 


For supplying air to lift the sewage of South Lowestoft 
on Shone’s pneumatic ejector system, the British Gas Engine Com- 
pany is supplying three 4-horse power gas engines, with combined 
compressors. The compressors are the same as those at the Houses 
of Parliament as illustrated in our pages, but the engines are of 
Atkinson’s cycle type. 


THERE is now open at the Society of Arts, John-street, 
Adelphi, an exhibition consisting of a collection of art work sent in 
in competition for the Society’s prize. The collection will remain on 
view until the 23rd inst., and comprises painted glass, glass-blow- 
ing work in the Venetian style, inlays in wood, decorative painting 
on wood, metals, and other materials, hand-tooled bookbinding, 
and repousse and chased work, 


Arter prolonged trials at the International Exhibition 
of Turin last October, and recommenced at Milan in November, 
Messrs. Shand, Mason, and Co., of London, in competition 
with Swedish, Belgian, and French makers, have received the 
highest commendation, disposing of the pump exhibited to the 
city of Milan, which, curious to relate, is the first steam fire-engine 
this city possesses, notwithstanding its commercial importance 
a population numbering over 400,000 inhabitants. 


Tue Bradford Town Council determined on Tuesday to 
carry out a scheme for supplying electric light to the public 
buildings and to those firms in the business part of the town 
who require the light. The present expenditure for that pur- 
pose is limited to £15,000, and it is estimated that the cost to the 
private consumer will be just double the cost of gas. The electric 
cables will be laid underg d. The Corporation some time ago 
secured the monopoly of the electric light supply. 


THE Committee of Lloyd’s “ Register ” have just issued 
circulars stating that they now sanction the use of basic steel of 
fein. in thickness and under for shipbuilding and boiler making 
pu s carried out under their supervision, provided that the 
works supplying such material first satisfy them that they 
apie it in accordance with their tests, and of a uniform 
quality. The Glasgow Iron Company, of Wishaw, near Glasgow, 
are now making and supplying steel under these conditions. 


Wuat is practically the closing scene in connection with 
the Manchester Exhibition has been enacted this week by the sale of 
the buildings, fittings, and loose materials. Some portions, such 
as Old Manchester and Salford, and the grand approach through 
the Botanical Gardens, have at the last moment been reserved, 
but with these exceptions the entire structure has been put up to 
auction, The committee had placed a reserve of £9500 on the 
buildings, but as they did not get a higher bid than £9250, they 
were put up and sold in separate lots. 


Ay inkstand of interest to draughtsmen is being made 
by Messrs. Bemrose and Sons, Derby. It is made for containing 
liquid Indian ink, and is so constructed that so long as it contains 
a supply a slight pressure upon a nozzle into which the pen is 
dipped causes the ink to be lifted from the reservoir to the pen 
through a hole, which is so small as to prevent the access of 
dust or any material evaporation. No ink is spilled if the stand 
is upset. It occupies a small space, and may stand on the 
drawing-board within easy reach of the hand. 





A serigs of articles on the marine engineering of the 
Victorian era is now being published in pamphlet form at the 
Shipping World office. The pamphlet is interesting as a general 
survey of the changes of the period, and nothing is perhaps more 
remarkable than the great changes in the construction of marine 
boilers. The sketches and references to some of the old square 
box boilers remind one of forgotten times, when low pressures, 
salt water and cold water were universally used, and form a very 
great contrast to the modern circular boiler, very high pressures, 
fresh water feed, generally at high temperature, or always at high 
temperature, where economy and the life of the boilers are most 
considered. 


Mr. Epwarr Westoy, the electrician, as quoted by the 
U.S. Army and Navy Journal, says:—‘‘It is well known 
that the nitrate of amyl possesses the power of causing insen- 
sibility very quickly in a human being breathing its fumes. 
The effect is equivalent temporarily to a paralytic stroke. 
Now, nitrate of amy] is very cheap and plentiful. I propose to fire 
shells filled with this chemical instead of gunpowder. It will not 
be necessary to penetrate a ship. A few gallons of this nitrate 
dashed on the deck of a warship would soon render her crew hel 
less. The most powerful ironclads would be even more vulnerable 
than the light cruisers, for they would be sucking down great 
draughts of air through their artificial ventilators, and the odour 
would thus rapidly permeate the whole ship. The whole crew being 
rendered helpless for an hour or two, the ship could, of course, be 
towed into a safe spot, while the captors ventilated her and removed 
the insensible men.” 


From recent reports it appears that the number of 
German workpeople increased in the fifteen districts for which the 
reports are published from 596,561, in 1884, to 642,386, being an in- 
crease of 33,496, or 7‘7 per cent., of males, and 12,329, 7°6 per cent., 
of females, The industries in which the chief increase took place 
were textiles, food, wood, and carving. There was a great decrease 
in the number employed in mining. | In some districts there was a 
great lack of employment, while farmers were complaining that 
they could not find labourers to do their work. In Bavaria, in 
29°4 per cent. of all industries, the hours of labour were from 11} 
to 16 hours daily ; in 59°6 per cent. from 10 to 11 hours; and in the 
remainder from 11 down to five hours. The last-named time 
applied only to the work of putting the quicksilver on the backs of 
jeadnp etaiene. Excessively long hours prevail in breweries, 
where they are never less than sixteen hours a day. In the 
Dusseldorf district nearly forty manufacturers of textiles have 
agreed to keep the working-day within twelve hours. 


Tue New York correspondent of the Standard says :— 
“A huge lumber craft is now on its way to New York from 
Nova Scotia, which, if it arrives safely, promises to effect a radi- 
cal change in the method of shipping lumber from Canadian 
ports. This raft consists of twenty-seven thousand trees, bound 
together by a series of chains, which connect those around the 
outer edges with a larger central chain, running lengthwise along 
the mass. The shape of the raft resembles that of acigar. Its 
length is 560ft.; its greatest diameter 65ft. It thus exceeds: in 
dimensions the Great Eastern steamship, and it is twice (sic) as 
heavy as that vessel, the weight of the raft being 11,000 tons. 
The total cost of the raft, including timber, construction, 
and transportation, is about 30,000 dols. The raft has the capacity 
of seventy large schooners, and the freight charges alone for this 
amount of timber are 25,000 dols. Two other rafts of the same 
size are now being built in Nova Scotia. It will be taken 
through Long Island Sound and Hell Gate, instead of by the 
longer route round Sandy Hook and through the Narrows.” We 
need hardly say that the Great Eastern is 690ft. in length on deck. 
Her weight to load line is double that of the raft, or 22,0C0 tons, 
and 10,000 tons of plates were used in her construction, 
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COMPETITIVE DESIGNS FOR A NEW BRIDGE AT MANNHEIM. 


(For description see page 489.) 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinions of our 
Correspondents. } 





STANDARD GAUGES FOR BRASS UNIONS TO HOSE. 


Srm,—In the course of my business during the last forty-five 
years I have frequently been called upon to supply new unions and 
other fittings for hose, stand pipes, hand pipes, and nozzles. My 
experience has been that a great discrepancy exists among the 
various metropolitan and other makers ; at least, it has existed, if 
not to so great an extent now as it formerly did. Taking the 24in. 
bore unions as an example, | have found the number of threads 
per inch to vary from five to five and one-third ; the angles of the 
threads from 90 deg. to 50 deg.; the outer diameter of screwed 
part—male—from 3-1875in. to 3-5625in.; the bore to vary from 
23125in. to 2°50in.; in fact, a great want of uniformity. The 
reputed 2in. bore also showed similar variations. The smaller 
sizes are made by different makers of every conceivable pro- 
portion. In my own practice, where making now, | was led to 
consider that I should establish for myself a rule whereby there 
should be at least an approach to uniformity. This was not done 
hastily, but after mature consideration. Instead of using data in 
strict accordance with the bore, I took it as the square root of the 
bore, and I found the proportion worked out practically good. I 
therefore made for my private use a table with the details of such 
relative proportions for sizes varying from ‘125in. to 6-00in. bore. 








I subjoin the pitches and bers of threads per inch, which I 
have adopted :— 
Bore in inches °125, °25 4°875, °50 °75 10 1°25 1°50/1°752°0 
Number of threads | 
by calculation 22-7 WW [13°2) 11°83 9°24 SO 7°166°53 4°05 5°C6 
Number of threads 
er og 1 13° il 9” S$ FT 6506-0 5°50 
Boreininches .. 2°25 2°50 2°75 3°0 3°50 40 4°505°0 5°506°0 
Number of threads 
by calculation 5°34 5°06 4°83 4°624°28 40 3°773°58 3°42 3-266 
Number of threads 
used - os oo wee 88) 2D 4°5 4°25 40 3°753°5 3°5 3°25 
The pitches as calculated 
j 
A 
ails Se ee 
where A is the bore in inches, or the number of threads per inch 
8 
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I found also that (1) gave a very good proportion for the varying 
thicknesses of metal for the different sizes. I adopted at first the 
Whitworth form of angular thread. This I did not find work 
out well for brass work, and afterwards used that propounded by 
the Franklin Institute, which your readers will find in the Artisan, 
vol. ii., No. 24, page 269, illustrated by an admirable plate, No. 271. 
A description is also given in ‘‘ Nystrom’s Pocket-book ” of 1882, 
page 293. Where the angle of the thread is 60 deg., and the flats 
at the tops and bottoms of the threads 
P 
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that is to say, they equal one-eighth of the pitch, the full depth of 
the double thread 
. 


Ae = ae 


Suppose it is possible that a conference of the makers of hose 
and other unions could be formed, I presume the difficulty of esta- 
blishing uniform diameters and pitches of threads for these fittings 
is not insurmountable. Like wrought iron pipe threads and Whit- 
worth’s bolt tap sizes, they should be universal. Users as well as 
makers would both be benefitted. TUBAL-Karn, 

December 6th. 





LOCOMOTIVE AND ELASTIC OSCILLATION. 


Srr,—Allow me to draw an instructive analogy between Pro- 
fessor Greenhill’s treatment of locomotive oscillation in your last 
issue, and my treatment of elastic vibration, published in THE 
ENGINEER of August 19th last, in which I used the equation § 5, 

we rs. gz 

. d e . , 
w being the normal extension of the test piece, and : the added or 
subtracted extension due to vibration. 

The fundamental equation of Professor Greenhill’s paper is the 
same, although he uses 
it in a different way and 
for another purpose. But 
the interesting point in 
common is that, by ana- 





. logy, the normal exten- 
le = sion yz in elastic tests is 
r \ the pendulum length per- 


forming the maximum 
vibration, 22z,; just as 
in Professor Greenhill’s 
> papers the vibrating pen- 
dulum length for loco- 
motive oscillating is the 
average permanent set, c, 
of the springs. Absolutely speaking—that is, independently of sign 
—thereisalsoa perfect analogy between the “‘force of resistance,” Er, 
and the static foree W = Ec, in Professor Greenhill’s paper, and the 





similar quantities in my paper, viz., “, or the strain due to 


1 
the “‘elastic excess,” and Ewy , the actual tensional resistance 


in the piece at any given instant of time. 

Although the two papers fraternise in these respects, there is, of 
course, a wide divergence in the scope, general treatment, and 
results, due partly to the totally different materials with which 
they deal, and perhaps still more to the special modes of thought 
peculiar to different authors. 

I rejoice to find such an unconventional Cambridge mathe- 
matician as Professor Greenhill applying the symbol <3 with the 

ae 


same facility and strong faith to highly constrained motion as he 
would to a freely moving mass. 

The above analogies refer only to the case of simple pendulum 
in vertical oscillation. With regard to pitching and rolling, I 
do not gather that Professor Greenhill attributes the steady- 
going qualities of the modern locomotive entirely, or even chiefly, 
to the great elevation of its centre of gravity. What he proves 
is that a high centre of gravity, apart altogether from other 
causes, contributes a share to the general stability of the engine. 
Amongst the many other causes of oscillation may be enume- 
rated—(1) Overhanging steam pressures, especially in the case 
of inclined cylinders ; (2) longitudinal forces of recoil set up by 
the motion of the reciprocating parts, ly corrected by counter- 
weights ; (3) the couple due to the line of traction being higher 
than the line of propulsion ; (4) the couple due to the forces of 
recoil being transferred from the centre lines of cylinders to 
longitudinal axis passing through the centre of gravity ; (5) the 
motion of the water in the boiler when the engine changes 
speed. Thus a flow sets in towards the smoke-box when the 





8 is being retarded in order to pull up ata station, causing 
the body to pitch slightly forward over the front axle. 
December 7th. Ropert H. GRAHAM, 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY, 


Srr,—While Mr. Shelford and Mr. Wheeler are studying the 
earlier charts of Liverpool Bay and the tidal phenomena of the 
‘Irish Sea, perhaps you will allow me to invite attention to condi- 
tions which, it appears to me, should not be neglected in any 
efforts to improve the entrance to the Mersey. As respects the 
growth of the banks, the difference between the first survey 200 
years ago and the present day is most remarkable, and an accre- 
tion of sand is the cause of all our woe, primarily, for if it had not 
taken place, the access to the Mersey would probably not have 
varied as it has. It is impossible to represent that growth for the 
whole period, but in the report of the Mersey Committee B.A. are 
tables which give a rough approximation to the growth between 
1837 and 1854. From them it appears that, exclusive of East 
Hoyle, the growth of the banks had been from 76,000,000 cubic 
yards in 1837 to 96,000,000 yards in 1852; in 1854 the latter had 
declined about half a million yards. East Hoyle in 1837 contained 
81,000,000 yards, declining to 72,000,000 in 1846, and rising to 
85,000,000 in 1852 and 1854. Other tables give other illustrations 
of changes in area and elevation. 

In the earliest survey, by Collins, the eastern branch of the Dee 
is shown to be nearly parallel to the northern coast of Cheshire, 
forming a secure haven in which the troops of William III.’s expedi- 
tion to Ireland embarked. From that date to 1839 Hoyle Lake, as 
the haven was called, that is, Isle Lake, from its proximity to 
Hilbre, was gradually closed to shipping; in the uate, 
Hoyle bank was divided into two, East Hoyle and West Hoyle, by 
the waters of the Dee forcing another passage in lieu of Hoyle 
Lake. This channel took originally a direct course, parallel to the 
western coast of Cheshire, and was known as Hilbre swatch; but it 
has kept gradually trending to the eastward, and now approaches 
the position of Hoyle Lake as it appears on Collins’ chart. Thus 
it would appear that for some indefinite period there may have 
been cycles of similar change. The movements of the eastern 
branch of the Dee are, doubtless, to be ascribed to the movement 
of sand principally under the influence of the westerly winds, which 
preveil on the coast and drive the sand eastward. 

On the Lancashire coast the mouth of the little river Alt is con- 
tinually diverted from its direct course southward, through the 
accumulation of sand, notwithstanding the efforts of the Drainage 
Commissioners to maintain the shorter course with greater fall. It 
is by this same drift of sand the inhabitants of Formby and Alt- 
mouth were driven away, the former settling above a mile inland ; 
since then the sands have been secured by the planting of star-grass. 
The powerful sluices provided at the Canada entrance to the 
northern docks and at the landing stage are strong in«ications of 
the deleterious influence of the sand-drift. 

It is obvious there must be somewhere an inexhaustible supply 
of sand, orthe continuous influence of westerly winds would cease 
to convey supplies by air or water ; and it seems obvious that the 
small rivers Phich enter the sea between the Dee and Anglesea can- 
not maintain constant supply of such magnitude. At an early 
meeting of the Mersey Committee B.A., when the work was ap- 

rticned to different members, Lord Harrowby suggested that Sir 

Murchison should undertake an inquiry into the source of 
supply; but the great geologist declined the task. 

»ossibly an investigation of some of the tidal phenomena of the 
Irish Sea may throw some light on the subject ; and, therefore, 
with your permission, I will defer its further consideration for the 
present. JoserH Bout, 

Liverpool, December 10th. 7 





FEATHERING PADDLE-WHEELS. 

Sir,— Referring to Professor A. G. Greenhill’s letter in Friday's 
ENGINEER, 9th December, I beg to remind him of the fact that it 
is an easy matter to design the gear for feathering the floats of a 
“aos epee of large diameter, so that the floats will enter and 
eave the water nearly in a vertical position, and by means of the 
usual common arrangement of excentric and radius rods, Kc. 
However, there are great and insuperable drawbacks to paddle- 
wheels of large diameter ; such as great weight, heavy and slow 
moving engines, great height of shaft, great wind obstruction of 
the necessary large paddle-boxes. Such a wheel will be an effi- 
cient propeller as far as reaction on the water is concerned, because 
the entering float will be able to exert propelling effort on the 
water by reason of the peripheriferal motion of the float coinciding 
nearly in direction with the horizontal motion of the water ; in 
other words, the speed of the floats is always in excess of the speed 
of the water. 

Now the adoption of small diameter feathering paddle-wheels 
mitigates all the above drawbacks, but at the expense of not being 
as good a propeller as the larger. For supposing for a small 
diameter wheel it is to be so designed that the entering float shall 
descend into the water in a vertical position, such tloat cannot 
exert propelling effort on the water unless it has a peripheriferal 
motion greater than that of the water and the direction approaching 
the horizontal, which, of course, it cannot have by reason of its 
small diameter. But if the wheel is designed in the usual manner, 
as explained in my former letter, the entering float can and will 
exert propelling effort on the water by means of the float acting as 
an oblique plane passing through the water, thus producing a con- 
stantly-changing angle, and therefore an increasing effort, until the 
maximum is reached at the instant of passing the vertical from 
centre of shaft, and when the float also assumes the vertical position. 
Be it remembered, however, that the reverse conditions obtained 
from vertical to recess, 

Sir, I should say the whole grand problem consists of how to 
construct a paddle-wheel of the least diameter with the least 
amount of material and cost, least liability to wear and tear, 
breakage, &c., but to propel the ship at the greatest speed witb 
economy as to fuel. To do all this, I dare say it is imperative that 
the water must not at any instant drive the wheel, nor the wheel 
lift much back water. If Professor Greenhill will kindly favour 
your readers with a sketch as to how he would accomplish the end 
so that ‘‘the entering floats must be inclined slightly from the 
vertical position, so as to be nearly parallel to the direction of the 
emerging floats—and, according to the usual theory given in the 
books, the direction of the plane of an emerging float should pass 
through the highest point of the pitch circle of the paddle-wheel,” 
—I am sure, Sir, your readers would be thankful for such infor- 
mation. R. HARTLAND. 

19, Merchant’s Quay, Cork, 

December 12th. 
SEA WATER AND CEMENT. 


Srr,—In an article in your issue of July 15th last on the Maliga- 
kanda Reservoir, you said, when referring to the cement: ‘‘ But 
our confidence in this material we must admit to have been rudely 
shaken of late. Accepted dogma as to its durability under nearly 
every possible condition of use has been overset by the discovery 
of the serious extent to which marine works constructed with it 
have been a acted upon. Is is not possible, we should 
say, having in view the facts recently ascertained, that extremely 
foul fresh water may prove as deleterious to Portland cement as 
sea water has proved to be.” Iam afraid that many persons were, 
and still are, imbued with similar views to those you expressed in 
that article; and in the interests of a large industry, and of those 
users of a valuable material, I think it right to give you the results 
of certain experiments I have lately made, which most clearly 
prove that sea water has no deleterious effect on good Portland 
cement, when properly used, Though I was equally certain of this 
when your article appeared, I was then in the midst of a number 
of experiments bearing on the subject, and I thought a few months’ 
delay would be of little importance compared with the absolute 
proofs which I then hoped and now find I am able to bring forward. 
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Before proceeding to the results of my experiments I should like 
to say that up to the present no evidence has been brought forward 
proving that sea water does deleteriously affect Portland cement - 
all that we have heard is, that at the Aberdeen Graving Dock the 
concrete has in places more or less failed, and that in parts a sedi- 
ment or deposit of lime and magnesia was found. Experiments 
and chemical analyses were then carried out with cement and sea 
water, deductions made, and conclusions arrived at, which it is 
scarcely possible to think even approach accuracy. Magnesia being 
found in the deposit or sediment no doubt stimulated investigation 
for magnesia a year ago was the béte soire of cement users; but 
magnesia forming one of the cx ts of a t is in a very 
different form to magnesia precipitated from the sea. In an article 
in your issue of the 22nd April last I did my best clearly to deter- 
mine and define the causes and effects of magnesia in a cement 
and it is unnecessary to recapitulate. I only refer to the matter, 
because I feel perfectly certain that if something else instead of 
magnesia had been found mixed with the lime in the deposit, we 
should never have heard about the damaging cbemical effects of 
sea water on cement. 

I trust that you will not assume that I have based my conclu- 
sions on the few experiments, the results of which are here given, 
I have during this autumn made about one hundred expériments 
and analyses bearing on the subject, but it would be useless to 
give them all. The following are sufficient for proof, and it is 
enough to say that all the other experiments corroborated these. 

Experiment No. 1.—Made in 1880; published in the Minutes of 
‘*Proceedings” of the Institution of Civil Engineers. Tensile 
strength of cement gauged with sea and fresh water under varying 
conditions. This experiment extended over a year, and comprised 
about 800 separate tests. It is sufficient to give some of the results 
which were obtained at the expiration of the twelve months:— 
Gauged with fresh water, immersed in fresh water, 840 1b. per 
sguare inch; gauged with fresh water immersed in sea water, 
106 yy? square inch; gauged with sea water, immersed in sea 
water, 835 lb, per square inch, and in no case was any degradation 
or blowing of the cement apparent. 

The following experiments are selected from amongst those 
made this autumn with the sole object of arriving at a decided 
opinion on the matter: 

Experiment No, 2.—Some cement in powder was placed in a 
beaker and sea water added ; the cement was kept continually 
stirred and not allowed to set. After four days a chemical analysis 
showed that a certain quantity of the lime of the cement had been 
dissolved by the sea water, and that the magnesia in the sea 
water had been precipitated. 

Experiment No. 3.—Some cement in powder was placed in a 
beaker and covered with sea water ; it was left at rest and allowed 
to set. At the end of a week it wasexamined. It was found to be 
set quite hard, but was covered with a very thin layer of soft sedi- 
ment; which on analysis proved to be chiefly lime and magnesia. 
The cement was left in the water for two or three months. The 
sediment did not apparently increase, the cement got much harder, 
and there were certainly no signs of disintegration or blowing. 

Experiment No. 4.—Some cement gauged with sea water and 
placed in a briquette mould was immediately after gauging 
immersed in sea water, where it was left until tested for tensile 
strength at the expiration of twenty-eight days; it then broke 
under a strain of 6501lb. per square inch. A similar briquette, 
made at the same time and from the same cement, but gauged with 
fresh water and immersed in fresh water, broke at the same date 
at 540 1b. per square inch. 

From these experiments, supported and corroborated by the 
analyses and other experiments to which I have referred, I deduce 
that cement sets and hardens as well, though not so quickly, in sea 
water as in fresh, and that the sea water has no deleterious action 
on a good cement. 

I have tried to keep to practical results only, but experiment 
No. 2, where the cement was not allowed to set, shows that the 
lime may be dissolved from out of a disintegrated cement, and the 
magnesia in the sea water thereby precipitated ; and this, I believe, 
is the reverse of the — held by those who maintain that 
Portland cement is chemically deleteriously affected by contact 
with sea water. 

From my own experiments, I am perfectly certain that the 
failures at Aberdeen must be attributed to some other cause than 
the chemical action of the sea. It may have been bad cement, or 
it may have been good cement badly used, but that I do not wish 
to discuss ; all I am desirous of is to prove that Portland cement 
may be used as safely in the sea as out of it, and to assure those 
engineers who may be carrying out marine work, and who may be 
in doubt, that they are quite safe in using Portland cement, i.¢., 
provided they have good Portland cement and use it pomsty ; and 
they may further remember that Portland cement has been used 
under ali conditions for marine work for at least the last thirty 
years, and no failure can be traced to the chemical action of the 
sea. Henry Fara, M. Inst. C.E. 
4, Great Queen-street, Westminster, December 12th, 





THE ROYAL AGRICULTURAL SOCIETY'S TRIALS OF BRAKES, 


Srr,—I have read with interest the account of the trials of the 
Royal Agricultural Society and the correspondence in tion 
with the same. It appears that the Royal Agricultural Society, 
whilst attempting to give such extreme accuracy to their trials that 
they may be stated to three places of decimals, have by some 
oversight omitted the error due to the compensating levers of the 
Appold brake and to make due allowance for the same. It follows 
of necessity that all tables relating to the brake power are erroneous 
and misleading. One can sympathise with the Society in this mis- 
fortune. All that the Society can now do is to make fresh trials of 
the brakes under as nearly similar conditions as possible to those of 
the trials at Newcastle, ascertain the error and publish correct 
approximate tables, omitting superfluous decimals, There is no 
room for controversy. Every engineer, every student in elemen- 
tary mechanics, will at once observe that no matter how the com- 
pensating lever be attached to the brake, its pressure on the fixed 
support assists in supporting the load. 

t will be obvious to them that the measure of that assistance 
will be equal to the pressure on the support multiplied by its dis- 
tance from the centre, and divided by the distance to the centre of 
the point of suspension of the weight. It is very —— that 
this error should have been overlooked, since it is well known to 
all who have had any experience with the Appold brake from the 
highest to the lowest. For what labourer in charge at the brake 
can have been so blind as not to have observed that when the brake- 
blocks became somewhat dry, and the point of attachment to the 
weight rose above its place, that an extra load was thrown upon 
the engine, which then ran slower, and that if the brake was then 
lubricated with oil or water until the points supporting the load 
fell a little below its proper place, the load on the engine is then 
relieved, and runs faster. Or who is there that has had charge of 
brake trials who is so unobservant and incompetent as not to be 
well aware that when the brake is well lubricated with oil and 
water, and therefore screwed up rather tighter than usual, that 
the engine carries a lighter load and shows better results. The 
reason of this has often been stated and cannot but be perceived at 
at a glance by anyone who reflects on the subject. The ends of 
the compensating levers are the only parts of the brake which 
touch a fixed support, and the pressure upon them obviously 
depends upon the tension on the brake strap. 

hen the coefficient of friction increases, the weight is lifted, 
and relieves the pressure on the fixed support. When the coeffi- 
cient of friction decreases, the weight falls and increases the pres- 
sure on the support. In other words, the load on the engine can 
be increased or diminished, without altering the weight on the 
brake, by varying the lubrication of the brake blocks; and this 
fact has been well known and taken advantage of, at least as far 
back as the Bury St. Edmunds Show, to the amusement of those 
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who were in this open secret. No one will blame the experienced 
exhibitor who returns his smudge and well waters his brake. It is 
rather unfortunate that a letter intended to bo in the defence of 
the Society should appear under the signature of “R. A.5., West- 
minster.” In the latter part of his letter the writer states a pro- 
position which he thinks indisputable, but which is obviously 
untrue if the word ‘‘tend ” be used in the same sense as he after- 
wards uses it. The writer seems half-conscious that he is in a fog 
somewhere. Your readers will have perceived with amusement 
that it is not in Mr. Druitt Halpin’s letter that the mare’s nest is 
to be found. The brake constructed by Messrs. McLaren, in imita- 
tion of that of the Royal Agricultural Society, seems to have been 
far more inaccurate; but with the correction made by Professor 
Barr, its indications must be correct, as also must have been those 
of Mr. Halpin’s brake, 

Messrs. McLaren’s contention, if I understand it, is this—that 
all the competing engines have been credited with more power 
than they bave really driven, and are therefore incorrect. This 
cannot be denied, and no t of correspond can alter the 
fact. They have a grievance which they have the good taste not 
to state, viz., that the prize engine, having driven a brake fully 
lubricated, drove a less pees of the apparent load than 
their engine drove, so that if the proper corrections had been 
made they would have stood in the first plase. is injustice— 
assuming it is so—can only be partially remedied when the Society 
yublish their amended tables. Messrs. Ransomes and Sims have, I 
believe, long used a brake in which the error due to the compen- 
sating levers can be measured, viz, Mr. Balk’s dynamometer, 
which received a favourable report from the judges and stewards 
of the Royal Agricultural Society at the Lincoln Show, and was 

laced at their service by Messrs. Ransomes and Sims at the Bu: 

t. Edmunds Show, when the Society’s large brake failed to wor' 
properly. Messrs. McLaren also contend that the Royal Agricul- 
tural Society do not act rightly in giving prizes solely from the 
economy of fuel attained, without regard to the general fitness of 
the engine for the purpose for which it is constructed. In this 
1 fully concur, with perhaps a little personal feeling. I can but 
remerober the trials at Cardiff. The engine which received the 
prize was, in my opinion, utterly unsuitable for a portable engine, 
and its makers, I believe, have never reproduced it, whereas the 
engine which I designed was adopted by the makers as their 
standard commercial engine, 

In reference to piasing water inside the brake wheel, speaking 
from memory, I believe I had this applied to Messrs. Ruston. 
Proctor, and Co,’s engine in 1868, to make the trials with the 
heavier load for the Bury St. Edmunds Show. 

In 1872 I a it to the Appold brake of Messrs. E. R. and 
F. Turner, and all the trials of the Cardiff Show were thus made. 
The brake ran about four hours at a stretch with about 25-horse 
power, and I noticed that although clouds of steam were produced, 
the temperature of the water remained very constant, and never 
reached 110 deg. 

It is a great convenience to keep the brake at a uniform com- 
paratively low temperature, to do away with the splashing, oiling, 
and dirt, and to run the brake almost without lubrication, 

WiLson HARTNELL. 

Benson's-buildings, Park-row, Leeds, December 13th. 








Sirn,—We are very pleased to see that our last letter has called 
forth so much attention from your correspondents, This brake 
question requires thoroughly thrashing out, and the errors explain- 
ing, but it is evident that “ R. A. 8.” has not thrown much light on 
the subject. 

Before replying to the various letters, we may say that we wish 
it to be thoroughly understood that we are not trying to prove our 
engines did better at Newcastle than they got credit for ; in fact, 
we intend to prove that none of the engines tested at Newcastle 
got the economy they were credited with, and this applies more or 
less to all engines tried at Cardiff and elsewhere on the brakes of 
the R.A.S.E. Those who can read between the lines—like 
““R. A. S."—may now get a notion where a considerable portion 
of the supposed economy springs from in engines tested by the 
R.A.S.E. We have no doubt that these engines have been greatly 
indebted to the R.A.S. E brakes, and their method of working them. 
We also wish it to be clearly understood that we do not pretend 
to give the amount of error in the R.A.S.E. brakes; but there is 
an error, and it is not by any means a small one, which becomes of 
great importance when the results have to be worked out to the 
second place of decimals. The error we speak of is to all 


It was now getting late in the day, and we had no further time 
for oe adjustments; therefore we started, with the governors 
slack, on our second run, 

When we took our first set of diagrams, during the second trial, 
we found that the governor weights were shifting every revolu- 
tion, but more at one end than the other, hence we got the differ- 
ence in cut-off and average pressure. 

“R. A. 8.” next wishes to know why we changed the area of the 
fire-grate. It will be seen that the first run was made with only 
2 square feet of grate area, which was small, considering the’ power 
re but during this run the chimney went through the 
roof of the shed, and we had a good draught. The second run 
was made in another shed, where the chimney did not pass through 
the roof. Here we naturally found greater difficulty in making 
steam ; therefore we took out three narrow fire-bricks, and enlarged 
the grate 4 square foot. 

Then “Rh. A. 8.” next turns his attentions to what he terms Mr. 
Halpin’s ‘‘ mare’s nest of unusual proportions ;” he states that Mr. 
Halpin finds that the compensating levers put a load on the engine. 
Here *‘R. A. 8.” is wrong again ; what Mr. Halpin finds is exactly 
the reverse, viz., that the compensating levers tend to take the 
load off the engine. ‘‘R. A. 8.” next asks is it possible that the 
whole engineering world have been astray on brakes for the last 
half century 4 We would not say the whole, as there are a few 
wise engineers who won’t use Appold levers on their brakes, but 
certainly the engineers of the R,A.S8.E. have been astray. 

‘*R. A. 8.” then goes on in a very learned way to explain how 
Mr. Halpin found this ‘‘mare’s nest ;’ now we dare say, that to 
any one who is not well versed in brakes, the apparently specious 
reasoning of ‘‘R, A. 8.” might go down as gospel, but it is quite 
evident to us that ‘‘R, A, 8.” has yet a very great deal to learn 
about brakes before he can teach Mr. Lisipin. At present 
“R, A. 8.” resembles a blind man endeavouring to lead a man who 
can see. 

We have already taken up more of your space than we had 
intended, but with your permission we may at another time 
enlighten “R. A. 8.” on this brake question, as he is evidently 
groping his way in the dark, At the close of his letter ‘“‘R. A. 8.” 
tackles Mr. Halpin for putting spring balances, &c., on the brake ; 
here “‘ R, A. S.” is wrong again. Mr, Halpin did not put this gear 
on: we had it on weeks before he came down, and he made the 
test on the brake as he found it, 

In reply to Mr. St. Lawrence, we may say that we have much 
pleasure in answering his questions. The extra weight was put on 
the brake to balance the error. Under all circumstances where 
Appold levers are employed and the brake blocks lubricated with 
water, as at Newcastle, there is more or less error in the brake in 
favour of the engine, which error we are able to measure by the 
spring balance. 

As we wished to get a correct result, and wanted that result to 
be about 20-horse power, we had to put on the extra weight. We 
have no faith in any of the Newcastle results, as the error due to 
the unmeasured force at the inner ends of the Appold levers was 
not taken into account. If it had been, we would not have got 
20°7-horse power with our engine with the weights | ee 

J. anD H. McLaren. 

Midland Engine Works, Leeds, December 14th. 





Sir,—Having had a good deal to do with testing engines by 
means of friction brakes, I am very much interested in the dis- 
cussion now going on in your paper. 

I have frequently heard very disparaging remarks made about 
friction brakes in general, and those of the type used by the Royal 
Agricultural Society in particular. In numerous discussions I 
have always stuck to the absolute truthfulness of such brakes 
when properly constructed, and their results correctly estimated. 
The question, however, is how are the results to be estimated, and 
chiefly the point in dispute is the effect of the compensating lever ; 
and this brings me to the object of my letter, viz., that I have 
found the following method of studying the problem makes it 
quite clear to my mind, and perhaps may be of assistance to some 
of your readers, 

Suppose the brake—of the type shown in Fig. 3, page 470 of 
your last issue—to be in action, and to have settl own into 
bene d steady running, look upon the whole combination of brake 
blocks, straps, weights, rods, and levers as one rigid body, and to 
all intents and purposes they practically are. What pressures are 
acting on this supposed rigid body? Two pressures; first the 
weight lifted, and secondly the pressure of the upper end of the 





brakes fitted with Appold compensating levers, where the brake 
blocks are lubricated. with water run on outside of rim, as was 
done at Newcastle, and the forces acting on the inner ends of the 
compensating levers are neglected. 

We have proved by our own brake—which you have illustrated 
~ that this error may amount to as much as 54 per cent. 

““R. ALS.” states that the only difference we managed to make 
between the Halpin correct brake and our own Appold brake was 
‘03 1b. of coal per horse-power per hour. He remarks, surely this 
is a great cry and little wool. “ R. A.S.” had better look again 
at the results of our two tests, and he will see that this 0°3 lb. is 
the difference remaining after the error in the brake had been 
allowed for, which proves conclusively that we managed to measure 
the error very correctly. Had we neglected this error, as was 
done at Newcastle, there would have been a difference of 56 per 
cent. between the results on the two brakes, “R.A. 8S.” remarks 
that it is evident to him that Mr. Halpin and Professor Barr have 
not told the whole truth, and that they must have made more than 
two tests, and selected those sent to you for publication. Here he 
is wrong again. Messrs. Halpin and Barr only made the two tests, 
viz., those published. Neither of these gentlemen have been pre- 
sent at any other tests conducted by us or for us, 

‘R.A. 8.” gives a few reasons for his assumptions ; first, he 
says is it likely that we would go to the expense of a new brake, 
and then only make two tests? In reply to this we may say that 
as a rule we use lower paid labour in our testing shed ; other 
tests may have been made, but not by Professor Barr and Mr. 
Halpin. Now, this expense argument is not a bad one, but seeing 
that we had already gone to so much expense in going to New- 
castle, and had not got at the truth, we thought we might as well 
go to a little further expense, and make two correct brakes and 
get at the truth. These same reasons prompted us to get a Mos- 
crop recorder. Both were suggested by Mr. Halpin as necessary, 
and subsequent events have proved their value. 

“R.A. 5.” next points out that the engine must have been 
altered between the runs, It was altered in the following manner, 
During the first ran we had the Halpin brake, weighing 13 cwt., 
keyed on the crank shaft in place of the fly-wheel. In the second 
run, on our own brake, the engine had on a fly-wheel weighing 
9ewt. The Halpin brake being the heavier, gave a better turning 
moment, and we could therefore adjust the ‘Turner-Hartnell 
governor to the greatest nicety, and get a good speed line on the 
Moscrop tape. On the second run we had not such a good turning 
monient, owing to the lighter fly-wheel. We then found that the 
governor—which had worked steady with the heavy wheel—was 
unsteady with the lighter wheel—that is, the weights moved out 
and in at every revolution. The unsteady turning moment in the 
second run—shown by the Moscrop—is no doubt partly due to 
the backlash in the two universal couplings necessary when a brake 
is separate from the engine, when such as those used at Newcastle 
are employed. 

Ihe variation in the point of cut-off could have been remedied 
by tightening two bolts in the governor that are provided for the 
purpose, but on tightening these screws very slightly the Moscrop 
— line showed that the action of the governor was more 
sluggish, and that the speed varied 1 to 2 per cent. before the 
governor moved the cut-off excentric. We tried to remedy this 
by tightening the governor springs, thus increasing the speed, but 
got little benefit. We got the best line with the governors slack. 





pen-ating lever against the stop. To make an accurate calcu- 
lation of the horse-power developed it is necessary to include the 
latter, as although in a properly constructed brake it may be only 
a small fraction of the total load, still it must of necessity be 
something, and in some instances it might be a very material 
amount; in fact, no brake test that ignores it can be perfectly 
accurate, The pressure on the end of the compensating lever may 
be either a plus or minus quantity, according to the construction of 
the brake, JAMES ATKINSON, 
The British Gas Engine and Managing Director. 
Engineering Co., Gospel Oak, 
London, N.W., December 12th. 





Sir,—I see by a slip of the pen I say that Mr. Halpin holds that 
the tension levers in the R.A.S.E. brake augment the load on the 
engine. I should have said “‘ reduce” the load. The context of 
my letter makes this clear, but the correction can do no harm. 

Westminster, December 13th. R.A.S. 





BAND SAWS, 

S1r,—In your last issue a correspondent, ‘‘J. R.,” asks why it is 
that band saws crack and break. This is apparently a simple 
question, but it admits of a great many answers. The chief causes 
of fracture may be set down as follows:—(1) [mproperly or badly 
constructed machines. (2) Bad saws. (3) Saws of too thick a 
gauge for the diameter of the wheels. (4) Saw wheels too small, 
too heavy, or out of balance. (5) Want of elastic tension in 
mounting the saw wheels. (6) Too yreat or sudden a tension, or 
wheel covering worn or out of order. (7) In overcoming the 
inertia of starting the top wheel, and from the top wheel over- 
running the bottom wheel and saw. (8) From the expansion of 
working and omission to loosen the saw blade, as it contracts after 
finishing work. (9) Improper method of receiving the back thrust 
of the saw. (10) From imperfect brazing, and the joint being 
thicker than the other part of the blade. (11) From chips drop- 
ping between the blade and the bottom saw wheel. (12) In- 
sufficient guides for the saw as it enters or leaves the cut. (13) 
Improper teeth or width for the wood or work to be done. (14) 
Improper and uneven sharpening and setting. (15) Improper 
a (16) Improper working, such as forcing the saw, using 

ull saws, &c. 


My time and your space will not permit of my attempting to 

tell dim how to chviate these difficulties, but if = will eceniieal- 

cate with me, I will send him some printed matter that will assist 

him. THE AUTHOR OF “Saw MILLs,” &c, 
London, December 10th. 





THE DRAUGHTSMAN’S PROVIDENT SOCIETY. 


Srr,—It is essential that a knowledge of this Society should 
come to all draughtsmen, and for that reason I ask you to allow 
me to continue the correspondence which has taken place on the 
subject in your paper, 

The Society is now formed, and only awaits the sanction of the 
Registrar of Friendly Societies to its rules. A public meeting will 
be held on January 9th, 1888, at St. James’s Hall, Piccadilly, at 
half-past seven o'clock, to which all draughtsmen employed in the 
architectural, engineering, surveying, and kindred professions are 








invited. Each person who attends that ting will be presented 
with a copy of the rules of the Society, and, of course, will be 
asked to b a bi The objects of this gathering are the 
public acceptance of the rules which a former meeting empowered 
a committee to draw up, and to bring together those who are 
likely to be interested in the movement. 

There are three benefits in the Society, viz., a sickness, a loan, 
and a death fund. To benefit by the sick fund, a person must 
contribute a certain payment, which his age will govern, per 
quarter, and during illness he will receive £1 or £2 per week for the 
first thirteen weeks, and half these amounts for the next thirteen, 
according to the rate of his subscription. If a member has paid 
into the death fund, at his decease his relatives may demand £10 
or £25, again according to the rate of the subscription. 

The payments to these funds are regulated by a set of tables, a 
copy of which the secretary, Mr. Middleton, St. James’s Hall, 
Piccadilly, will forward to any one wishing to join. The loan fund 
can only be enjoyed by those who are members of one or other of 
the other funds. It is to provide for those out of employment. 
The contribution to it is 1s. per quarter, and £10 may be borrowed 
without interest, but the Society will require reasonable security. 
The loan may be paid back in an easy manner. 

To encourage men to join quickly, the first hundred applicants 
will be admitted without entrance-fee, afterwards 5s. will be 
charged. The Society, to protect itseii, must have a medical cer- 
tificate from each one, reserving to itself the right to reject those 
who are likely to be always ill, No member will be allowed to 
claim on the sick fund until six months have ela from the date 
of his entrance, and in the case of the death and loan funds twelve 
months, 

Such, Sir, is the Society which has been formed. It is one that 
is much needed, and I trust that you will allow me space in your 
columns to draw the attention of engineering draughtsmen to it. 


W. A, CHAMBERS. 
44, Battersea-rise, S:W., December 12th. 








FREE TRADE AND NO TRADE, 


Sir,—Some years ago Mr. Cobden and others proposed a system 
by which trade all over the world should be free. He predicted 
that if we set the example by freeing our imports, in ten years all 
other countries would follow us. On the strength of that fallacious 
prediction, Sir Robert Peel and others passed a measure freeing all 
imports, save a few in which there was no home competition. 

ith a few insigniticant exceptions, that system of free imports 
is hei that bas ever been realised of the original scheme of Free 
e. 

These remarks are elementary, but needful after Mr. Brett’s 
letter in your last issue. In talking of free imports as Free Trade, 
he is in good company, for though it is to be regretted that the 
latter phrase should have quite lost its original meaning, it is used 
in this restricted sense by the majority of statesmen. 

Mr. Brett has, however, with others, not only forgotten the real 
meaning of Free Trade, but speaks of free imports as if they, and 
they alone, were ever wished for or promised. In this he ceases to 
be a Free Trader. 

Might I suggest that in any future letter Mr. Brett should care- 
fully define the new school he seems to represent! For in any 
discussion on the subject it seems important to know whether one 
is dealing with the principle of Free Trade or the principle of Free 
Imports. Rocer T. Smit; 

5, Reginald-terrace, Leeds, December 14th. 





SOME DEFECTS IN FURNACES COMMONLY KNOWN AS 
DESTRUCTORS. 

Sir,—I thorougly concur with the views expressed by “‘A. M.I.C.E.” 
in his letter which appeared in your last issue. In the first place, 
I may say I am in no way interested in any system for the disposal 
of the refuse of towns, but I have fully investigated the subject 
from a sanitary point of view, and therefore hope that you will 
give me space for a few remarks thereon. Cremation is now 
generally admitted by sanitarians to be the best method of 
dealing with the dust and waste matter resulting from our large 
populations. 

‘rhe first practical difficulty sanitary authorities at present meet 
with is the excessive cost of erecting the furnaces, which, 
although of simple and inexpensive construction, are at present 
the subject of patents. The next difficulty that has to be 
contended with is the interruption of the fine dust in its 
passage to the chimney, without baffling the draught necessary 
to ensure thorough combustion. To attain this object many 
methods have been tried. Amongst others, a horizontal fine 
with cross walls is provided, in which a considerable portion of 
the dust is deposited ; but in my opinion sufficient provision 
has not been made in the flues I have seen for easily removing this 
tine dust, which I consider ought to be removed daily. Several 
furnaces have been invented and patented for burning the com- 
bustible and deodorising the incombustible gases produced in the 
destructor furnace. Amongst these secondary or supplemental 
furnaces may be mentioned those of Pickard (1880), Pease and 
Lupton (1881), Richmond and Birtwistle (1885), and Jones (1885). 
All of these furnaces are no doubt a step in the right direction, as 
they have been designed with a view to destroying the empyreu- 
matic vapours, which would otherwise escape through the chimney 
shaft, to the inconvenience of the inhabitants of the surrounding 
neighbourhood. The latter—-Jones’—furnace has been brought 
into prominence, as it is used in conjunction with the Fryer’s 
destructor furnace, which seems to be the one most generally 
adopted. Furnaces on this plan are now being erected, or are con- 
templated, at Battersea, Hampstead, Hornsey, and other places. 
With regard to the financial question, it seems probable that when 
the natural term of Fryer’s patent expires—August 5th, 1890—and 
the construction of these furnaces is thrown open to public com- 
petition, they will be more generally adopted. 

Stratford, E., December 14th. ANOTHER A.M.I.C.E. 





LATENT HEAT OF STEAM. 


Srr,—In reading consecutively your issues of September 9th on 
‘*Generation of Steam,” and November 18th on ‘‘ Engines at the 
Royal Agricultural Show, Newcastle,” I was struck with the two 
different values given in these articles for the latent heat of steam 
at 212 deg. Fah. On page 206, ‘‘ Q.” gives the latent heat of steam 
at 212 deg. as 965 deg. Fah.; and on page 403, the report of Sir F. 
Bramwell and Mr. Anderson gives 966-6 deg. Fah. On looking up 
my text-books on the steam engine, I find the following five values 
for latent heat given by the various authors: —Maxwell, on ‘‘ Heat,” 
page 136, 965 deg.; Holmes, on ‘Steam Engines,” page 61, 
965°7 deg.; Northcott, on ‘‘ The Steam Engine,” page 57, 960 deg. ; 
Goodeve, ‘‘Steam Engine,” page 71, 966°6 deg. ; and lastly, Everet’s, 
‘*Steam and Steam Engine,” page 13, S€6-9deg. Can any one tell 
me which is the value mostly used by engineers ? 


Uxbridge, January 6th. LaTENT HEat. 








THE WASTE OF WATER IN Town SUPPLIES.—An experiment 
with waste water meters has recently been carried out in Plymouth 
with some surprising results, and deserves the attention of all who 
are interested in the question of water supply. The Deacon 
meters are used for the purpose. The population of the district 
experimented on is 6250, and the record shows that for every 
fifty-seven gallons of water consumed, one hundred and five 
gallons were wasted. In other words, about twice as much water 
was wasted as was turned to use. In one part of the district the 
waste was three times as great as the actual consumption! No 
wonder that, under such conditions as these, the water supply fell 
short in Plymouth during the long, dry summer. Without any 
doubt the same revelations would follow tests in London, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—Madame Borveau, Rue de la Ba 5 
BERLIN.—Asuer and Co., 5, Unter den 

VIENNA.—Mesars, Gerotp and Co., Booksellers. 
LEIPSIC.—A, Twietmever, Bookseller, 

NEW YORK.—Tue Witmer and Rogers News Company, 
81, Beekman-street. 





PUBLISHER'S NOTICE. 


* * Next Friday (December 23rd) THE ENGINEER will be of a special 
*havacter, and will contain Two Supplements, one being an 
Engraving of 4 Midland Railway Express Engine, printed by a 
new process on tinted paper; while the other illustrates a very 
powerful Compound Mill Engine by Messrs. Buckley and Taylor, 
of Oldham. The impression will also contain more than the usual 
amount of interesting matter, Advertisements for the above issue 
should reach the office by the 19th instant. 
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TO CORRESPONDENTS. 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 
LONDON.” 





*,* All letters intended for insertion in Tak Enomneer, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication but asa proof of good faith. No notice what- 
ever can Le taken of anonymous communications. 

*," In order to avoid trouble and confusion, we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in thia column, must, in all cases, be accompanied by a large 
envelope legibly directed by the writer to himself, and bearing a 1d, postage 
stamp, in order that answers received by us may be forwarded to their desti- 
nation. No notice can be taken of communications which do not comply 
with these instructions, 

W. J. T.—- We are not aware that any drawing of the Cornwall in its original 
condition has been published, 

H. W. 0,—“ Annales Industrielles” and “ Genie Civil,” both obtainable Strom 
H. Grevel and Co,, 83, King-street, Covent Garden, 

Facersta.—Z/n the book giving the results of the experimental inquiry into 
the mechanical properties of this steel, Mr. Kirkaldy gives the hardness in 
the shearing stress series, as shown by the amount of detrusion before rup- 
ture. This amounted to from 0'193in, to 0°328in., in four seta of specimens 
sheared by double shear after the manner of a rivet in a butt joint with 
double straps. 

M. E.—(1) ‘Practical Mathematics and Trigonometry,” by Francis Campin 
— Weales’ Series, (2) If you stick to your studies and to your drawing—not 
drawing simply from copies, but drawing actual machines from memory, 
and making « complete set of working drawings, for instance, of an engine, 
and not from a copy, if you do this for a good part of your leisure, then it 
would probably be most useful to you to gain more practical experience by 
going to sea now, Get the practical experience by all means—for this you 
depend on other people to a great extent; but for the continuation of your 
theoretical education you must or may depend upon yourself. It is in your 
own hands always, 
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MARRIAGE. 

Ran Wednesday, the 16th of November, 1887, at Pretoria, Transvaal 
pu a. by Special licence, Harry WiLtiaAM MILLER, M.I.M.E., only 

son of the late - en Miller, of Bread-street, London, to Leonora, 

second daughter of E, Jacobs, Esq., of Broomhill, Sheffield, 





MEETINGS NEXT WEEK. 


Tue Institution or Civi Enoineers.—Tuesday, December 20th, at 
8 p.m.: Ordinary meeting. Paper to be further discussed :—‘‘ Electrical 
Tramways: the Bessbrook and Newry Tramway,” by Edw. Hopkinson, 
M.A., D.Sc., Assoc. M. Inst. C.K, Paper to be read, time permitting :— 
“The Use and Testing of Open-hearth Steel for Boiler-making,” by the 
late Hamilton Goodall, Assoc. M. Inst. C.E. 

Mereoro.ooicaL Sociery.—Wednesday, 21st inst., at 7 p.m., at th 
Institution of Civil Engineers: Ordinary meeting. Papers to be read :— 
‘*Mean Temperature of the Air at Greenwich from September, 1811, to 
June, 1856,” by H. 8. Eaton, M.A., F.R. Met. Soc.; ‘‘ Report on the Pheno- 
logical Observations for 1887," “by the Rev. T. A. Preston, M.A., F.R. 
Met. Soc.; ‘‘ Earth Tremors and the Wind,” by Professor John Milne, 
F.R.S., F.G.8.; ‘Pressure and Temperature in Cyclones and Anti- 
cyclones,” by Professor H. Allen Hazen. 

Civi AND MecuanicaL Enoineers’ Soctety..-Wednesday, 21st inst., 
at 7 p.m., at the Town Hall, Westminster: Ordinary meeting. Paper to 
be read and discussed :—‘‘The Roof of the National Agricultural Hall, 
Kensington,” by Mr. A. T. Walmisley, M 1.C.E. 

Nortn-east Coast Institution oF ENGINEERS AND SHIPBUILDERS.—The 
fourth general meeting wil] be held in the Lecture Hall of the Literary 
and Philesophical Society, Newcastle-upon-Tyne, on Monday, 19th inst., 
at 7.45 p.m. Paper to be read :—‘‘ The Compound Steam Turbine and its 
Theory as Applied to the Working of Electrical Dynamos,” by the Hon, 
C, A. Parsons, 





DEATH. 
On the 9th inst., Hamitton WeLpon Penprep, C.E., aged 49. 
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THE AGRICULTURAL ENGINEERS’ ASSOCIATION. 


Tue Association of Agricultural Engineers, though 
perhaps not very widely known, is nevertheless an asso- 
ciation of considerable influence with the community it 
represents. It does not come obtrusively before the public 
in any way, but quietly occupies itself from year to year 
on matters chiefly concerning the business side of agri- 
cultural engineering, and in the endeavour to obtain 
reform or redress in different directions. It always meets 
for business purposes during the Smithfield Club Cattle 
Show week, if at no other part of the year. It also dines 
during that week, and it is in the speeches after this 
annual dinner that something concerning the work of the 
Association may be heard by those not taken into its 
confidences during the year. On the 7th inst. the chair 
at this annual dinner was filled by Mr. H. D. Marshall, 
of Gainsborough, who, as on previous occasions, did 
honour to the Association in speeches which were atten- 
tively heard by men much interested in the subjects with 
which he dealt. 

It appears that during the past year the Association 
has succeeded in persuading the Council of the Royal 
Agricultural Society to reduce the high charges it has 
made for space at its shows since that at Kilburn; and 
one it may seem hardly fair to expect the Royal 
Agricultural Society to make much reduction, considering 
that the Association has succeeded in getting 110 out of 
136 regular exhibitors to take but half the space 
they used to take, it is not really unfair. The 
2 pcre engineers provide a very large proportion 
of the whole of the attractions of the at Society’s 
exhibitions, always at very great direct cost, some- 
times at very considerable loss, but the Society 
only expends — this section of its supporters a small 
proportion of the large sum which it devotes every year 
in the encouragement of the combination of “ practice 
with science.” So large a proportion is awarded to the 
cattle and stock exhibitors, that but a comparatively 
small sum goes to agriculture as affected and effected by 
implements and machines. The past year was an excep- 
tion, but not in so marked a degree that its repetition 
should not be expected. At the Newcastle Show a large 
number of the best known firms only exhibited about 
half the quantity of machines they had been accustomed 
to exhibit for some years; but the ground covered was 
quite large enough, and the reduction in the quantity of 
~~ shown was no loss to any visitor, for the extra 
numbers formerly shown were only duplicates. 

As bearing on the charges made by the Royal Agri- 
cultural Society, Mr. James E. Ransome mentioned that 
the Newcastle Show resulted in a loss of £2000. Another 
subject upon which the Association—or rather its Council, 
for the complaint is made that the members take very little 
interest in the doings of the Association—work earnestly, is 
the reduction of railway rates for agricultural machinery 
and ironwork. Of this something more may be heard at an 
early date, as the different railway companies have agreed 
to receive a deputation from the Association. The 
licensing of traction engines has also formed the subject 
of action by the Association. Alterations in local bye- 
laws on this subject are very urgently needed, not neces- 
sarily for any relaxation in the restrictions which are 
imposed on the working of these now very nécessary 
engines, but for the purpose of removing vexatious inter- 
ference with their running through the differences existing 
between the rules imposed under the licences granted in 
different counties. At present each county grants or 
withholds licences, and four adjoining counties may, 
and in some cases do, impose very different rules 
as to times of working. It may thus happen that 
the owner of an agricultural traction engine, work- 
ing over a comparatively small area, may have to 
hold four licences, and have great difficulty in making 
arrangements to move from one county to another 
because of the rules as to hours of working. Surely 
agricultural operations cost enough in this country with- 
out —— to them by imposing entirely useless restric- 
tions; and all must agree with the Association in its 
demand that one licence shall be sufficient for one engine, 
and that the hours for working shall be the same over 
the whole country. Mr. Marshall also spoke of the 
injustice of charging rates on agricultural machinery. 

From these questions Mr. Marshall turned to those 
which may be said to interest every one, namely, trade 
depression, our foreign trade, and the foreign tariffs on 
our manufactured goods. He disclaimed speaking on the 
latter part of these subjects as representing the Associa- 





tion, or as introducing political discussion, but he desired 
to say a few words upon it as a matter of much interest 
to English people,and of great importance to all who doany 
foreign trade. We may refer to Mr. Marshall’s remarks 
withoutany intention of taking up political questions inour 
columns. Simply asa matter of great importance to manu- 
facturing engineers of all branches, it is desirable that the 
remarks of one of Mr. Marshall’s great experience in the 
manufacture and export of first-class steam machinery 
should not pass unnoticed. With reference to one large 
agricultural and, particularly, wheat-growing country, 
namely, Russia, Mr. Marshall told his hearers that in 
1886 his firm had sent out engines and machinery to the 
value of £115,000. As a result of the increase in the 
tariff on this class of import, this had fallen to £83,000 in 
1887 ; and although he hoped to increase this next year it 
would not be in consequence of any decrease in tariff. 

In another country, from which England imports 
manufactured flour, he had been repeatedly invited to 
build works to construct machinery; but as he had no 
wish to establish himself there, a duty had been as a con- 
sequence put on steam engines, machinery, and will- 
work. ‘It was within his- knowledge that had he 
been able to say that a duty on manufactured 
flour from that country would be levied at English ports, 
this duty would never have been put on British 
machinery. He could say positively that in all cases 
the duties imposed by foreign countries on our machinery 
was almost all paid by the British producer, and these 
tariffs were consequently making it more and more diffi- 
cult for English engineering firms to maintain their 
foreign trade. The only possible way of maintaining it 
was by reducing profits to the very lowest, and by 
reducing cost of production, to both of which there was 
a limit. He considered we had now arrived ata stage of 
depression which few had ever known before, and thought 
our fiscal policy should be taken into consideration. 
‘Yimes were not as they used to be, and if our Free Trade 
policy was right years ago, it was quite possible that upon 
investigation it would be found that it was unsuited to 
the present times. To transact business now was almost 
an impossibility, as obstacles cropped up on every side. 
Russia had imposed another duty, and it was possible 
that that would cause a decrease of trade as in the case 
with Italy. He concluded by saying, that with a “ fair 
field and no favour,” few complaints would be heard. 

Mr. Joseph Ruston, of Lincoln, touched upon this 
subject, and traced the depression in the engineering and 
manufacturing trades to our own agricultural depression, 
but assumed that any duty put upon imports into 
England would be paid by the importers. He said, how- 
ever, the question was how to rectify this depression 
from which agriculture was suffering so terribly. The 
difficulties of the situation—and they were many—must 
be looked in the face. We had to purchase half the wheat 
we used for home consumption from abroad, and it was 
therefore very questionable whether the people would 
submit toa duty on corn. He gave a list of the various 
articles which might be taxed, and also of those which 
might not, and said he thought the time had come when 
the whole matter should receive consideration at the 
hands of her Majesty’s Government. Many other remarks 
might be mentioned as indicating that amongst the 
engineering firms of high repute and great experience 
the feeling that English trade in machinery, as well as in 
other things, is being materially affected by foreign 
tariffs is common, and that, rightly or wrongly, 
things would be very much improved, without any counter- 
acting disadvantages, if foreign manufacturers were made 
to feel the same difficulties in reaching the British con- 
sumer as we find in reaching theirs. 

It was not to be supposed that a question of such 
general interest as the performance of the competitive 
engines at Newcastle would be passed over in silence. 
Mr. McLaren referred to the subject, and argued that 
enough was known to prove that the brakes used gave 
untrustworthy results. It is clear from the correspond- 
ence now going on in our own columns that a similar 
opinion is held by engineers who have no special interest 
in the matter other than one based on the desire that 
measuring instruments intended to give precise results 
should themselves be instruments of precision. It there- 
fore seems desirable that fresh trials should take place at 
no very distant period, not necessarily next year however, 
when dynamometers should be used to measure the power 
given out by the engines, the accuracy of which should 
be beyond dispute. We prefer, for the moment, to reserve 
to ourselves the views which we hold concerning the 
merits or demerits of the Royal Agricultural Society’s 
brakes ; but we have no hesitation in saying that it is 
essential that measuring instruments used in public com- 
petition ought to be far above suspicion. We fear, how- 
ever, that if the truth were plainly stated, the Royal 
Agricultural Society does not possess any measuring 
apparatus whose records are universally accepted as 
above doubt. Part of this is due to economy, which 
has led to neglect; part to the circumstance that most of 
the appliances are now antiquated, and thus, hcwever 
really good, their mere age throws a doubt on them, which 
is objectionable. 


STRUCTURAL STIFFNESS, 


So much is said, written, and calculated in the present 
day about structural strength, that it might easily be 
supposed that structural stiffness was a thing of no 
moment, something concerning which engineers did not 
trouble themselves. As a matter of fact, however, the 
stiffness of many structures is far more important than 
their strength. This truth is often lost sight of, and it 
is noteworthy that very little indeed has ever been 
written on the subject, and that very few direct experi- 
ments on the stiffness of materials, or intended to ascer- 
tain the best way of applying it, have been made. 
Experiments in elasticity must not be confounded with 
the species of inquiry concerning which we write; for 
although want of stiffness may be due to the presence of 
too much elasticity in a structure, it does not necessarily 
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follow that the converse of the case must be true, and 
that a combination of non-elastic materials inust be stiff. 
There are three ways in which stiffness may be obtained. 
First, it may be had o using redundant material ; secondly, 
it may be had by using rigid material; and lastly, it may 
be had by adopting the method of initial stress, and in 
many, if not in most, cases this last will be found at once 
the most scientific and the most elegant way to attain the 
desired end. All three methods, however, deserve a con- 
sideration which they have not received, to the end that 
the engineer employed in designing a structure may have 
some information as to the best or the most economical 
arrangement to adopt. 

To make what we say quite intelligible we cannot do 
better than cite an example. Let it be supposed that a 
given moderate span has to be bridged, and that the 
deflection of the bridge has to be kept within certain 
limits. Now, it is a noteworthy fact that no material, 
not even the hardest steel, has, if left unstressed, any 
initial rigidity of stiffness. Put into other words, this 
means that every material suffers some deformation from 
every stress to which it is submitted, however small. An 
admirable example of this is supplied by the mirrors 
of reflecting telescopes. These are com of an 
alloy of tin and copper, extremely hard, rigid, and 
brittle. Lord Rosse used for his great telescope a mix- 
ture of 32 of copper to 14°911 of tin, or four atoms 
of copper to one of tin. The resulting speculum metal is 
very brilliant, and has been described as “perhaps the 
most intractible among metallic bodies, so Prittle that 
it breaks, even in large masses, with a slight blow or 
change of temperature, and so hard and friable that it 
cannot be wrought with tools of steel.” Apparently a 
mass of this alloy three or four inches in thickness and 
of moderate diameter ought to be initially stiff if any- 
thing is. Yet it is well known that the most extreme 
precaution must be used in mounting a speculum or it 
will become distorted by its own weight. “To many,” 
says Nicholl, “it will seem incredible that.a disc of this 
hard and rigid metal from four to six inches thick can 
bend save except undersome force purposely applied; while 
the fact is that it requires the most refined mechanical 
contrivance to prevent injurious flexure from its own 
weight. Even a nine inch one, if resting on a ring at its 
circumference on three screws, or, according to the old 
plan, pressed by springs against three stops, bearing on its 
edges, loses its defining power.” An example more familiar 
to engineers is that supplied by the large horizontal cylin- 
ders used in the old low-pressure days in the navy. It was 
found that notwithstanding the use of ribs and stiffening 
webs, such cylinders underwent sufficient deformation to 
become perceptibly oval when laid on their sides if they 
were bored out in a vertical position ; and if we-are not 
in error John Penn was the first who adopted a hori- 
zontal boring mill for this very reason. Now applying 
this to our bridge, we see that no matter of what we make 
it, it will undergo some deflection, if only because of its 
own weight; and this fact is enough to direct attention at 
once to the circumstance that mere dead weight alone 
cannot secure absolute stiffness, although it will tend to 
that end. We cannot, however, cite any extended or 
valuable investigation which is intended to supply 
formule for ascertaining the minimum quantity of 
material that will give sufficient stiffness to a structure 
for a minimum expenditure of money, although 
there are abundant examples of such investigations, 
referring not to stiffness but to strength. If the 
amount of admissible defiection is stated, then it becomes 
possible, at least by the old trial and error systems, to 
desigu a cast or a wrought iron girder bridge in 
which, without any initial rigidity, there would 
be enough of stiffness to satisfy the conditions; for 
although mere weight of metal will not give stiffness in 
the fullest degree, the weight of the metal and its corre- 
sponding stiffness may be plotted in a curve which has 
no limit. 

In our bridge it is possible so to introduce initial 
stresses that there shall be no defiection whatever under 
the passage of a load. All that is necessary is to place 
the top and bottom members in compression and tension 
toa greater degree than the load can place them in 
compression and tension, and the stiffness aimed at will be 
secured, The principle involved is identical with that 
not long since described in our correspondence columns 
under the title,“‘A Problem in Strains.” Let us, for 
example, use a bowstring girder. If the string is simply 
rivetted on to the bow, the rigidity of the structure <r 4 
be small; but let the string or lower boom be titted wit 
tightening screws, so that a considerable initial stress shall 
be put on both bow and string, and we shall then have 
great rigidity for little material. This principle has been 
extensively adopted in large span bridges and roofs in 
timber. Wood is anything but stiff; and girders of 
wood, such as used to be, and are even now, freely used 
in North America, would have been unfit for their work 
were it not for the skill with which iron tension rods 
were screwed up, or for the greater skill with which 
timber trusses without a fragment of iron in them were 
pinned and wedged until the whole structure was stretched 
and rigid as a harp string. 

This metkod of initial tension may be employed with 
manifest advantage in dynamic as well as in static struc- 
tures. Thus, for example, the “ walking beams” used in 
American steamboats, consist of a skeleton of cast iron 
placed in compression by a wrought iron or steel outer 
portion or hoop shrunk on hot. It is extremely difficult 
to bend such a beam. In putting into machines members 
intended to prevent angular vibrations or deflections, it is 
often the practice to employ cast iron frames, put in place 
and rivetted or bolted up. Such diagonal stiffness may be 
better than nothing, but it cannot be compared in efficiency 
with diagonal wroughtiron or steel stays properly set up by 
the aid of nuts, or gibs and cotters,tobegin with. Diagonal 
staying of this kind is much used in modern marine 
engines where lightness of framing is essential; and 
wonderfully rigid structures are thus produced by the 
aid of literally a few pounds of steel. Much greater 





rigidity, indeed, than could be secured by a hundred times 
the weight of cast iron employed without initial tension. 
Coupling rods for locomotives are in the States sometimes 
trussed, and great vertical stiffness is thus obtained. In 
no form of mechanism, perhaps, is rigidity more needed 
than it is in machine tools, and in none is it found so fre- 
quently absent. So long as the beaten track is followed 
all is well, and excellent lathes and planing and shaping 
machines can be had from all the principal makers. But 
ifa machine tool is ordered to do some special class of 
work out of the ordinary run, mistakes are sure to be 
made by all but a very few firms indeed. The tools pro- 
duced are quite strong enough, it is true, but much 
more than strength is required. Stiffness, absence 
of shake, and quiver, must be prevented. And the 
means taken to prevent them are often ridiculously 
inadequate. Not long since we saw a wheel lathe 
intended to turn up two tires at once. This was 
apparently a fine heavy machine. The bed, heads, gear- 
ing, &c., had plenty of metal in them, and no fault could 
be found with the design so far; but the tools were 
carried on cast iron columns, and these and the mode of 
attachment to the bed were so badly designed, that no 
good work could be done unless an extremely light cut 
were taken. 

We believe that not nearly enough has yet been made 
of the initial stress system; and we would suggest that 
experiments should be carried out with a view to show 
on broad lines, not only how stiffness can best be secured, 
but how the greatest value can be had out of a given 
weight of material. It may be urged that the conditions 
vary so considerably that it is impossible to state any 
formule which would be generally applicable, and we 
are not prepared to contest the point; but it is 
nevertheless a fact that a great deal of information 
of an extremely useful character might be obtained, 
not necessarily by the aid of the testing machine, but by 
the graphic fe he What, for example, is the most 
economical angle for the diagonal struts of a structure 
whose weight must be kept, aa things being equal, as 
small as possible? Is a diagonal stiffener best as a tie or 
asastrut? When is it better to use two diagonals than 
one for doing the same work? and soon. A good deal 
that has been written about bridges and roofs will apply 
to steam engine or crane frames, but not all. There is 
plenty of room for original inquiry still, and we have no 
doubt but that a proper investigation of the whole pro- 
blem would be appreciated by engineers. The general 
principle to be observed, it may be well to say, is that the 
initial stress shall in no case be overpowered by the forces 
otherwise acting in the machine, girder, or roof. 





TRIAL OF NEW ITALIAN-MADE STEEL PLATES. 


Tue first trial of the solid steel armour plates made at the 
Italian factory at Terni is reported in the daily papers. We hope 
shortly to give our readers some details of this trial. In the 
meantime we have merely the report of the telegram of Admiral 
Cottrall to the Minister of Marine. “ First shot fired, excellent 
results. Penetration and bruising—effetti contundenti—less 
than that observed in all corresponding previous trials,” and 
“second shot struck too high, but also gave excellent results. 
Penetration : first plate, 18 cm., about 7in.; second plate, 25 cm., 
about 10in. Metal excellent ; no splintering. Protection of 
cushion complete. Commission entirely satisfied ”’—see Standard, 
December 13th. These plates are the first made at Terni by the 
“Socie‘ Anonima degli Alti Forni Acciaieria e Fonderia de 
Terni.” The firm of Schneider and Co. are interested in these 
works ; consequently the plates may be regarded as identical 
with those of Creusot, and made with the benefit of the skill 
and experience acquired at Creusot. To form any estimate our- 
selves of the measure of success achieved, it is necessary to know 
the nature of gun and projectile, dimensions of plate, velocity of 
shot on impact, &c. There can be no question, however, that 
the results must be good, the Italian officers having had peculiar 
experience, and being very capable judges. In England our own 
plate makers are leaning more to steel-faced armour than was 
the case a year since. It would be very interesting to try the 
respective powers of steel-faced and solid steel armour. This we 
cannot think will be done in the coming trials at Portsmouth, 
unless Messrs. Schneider, the only experienced makers of solid 
steel plates, are encouraged to compete. Noone wishes more sin- 
cerely than ourselves to see steel-faced plates preferred, not 
only by England, but by foreign Powers; but this preference 
should be based on proved superiority, and this can never be so 
long as we only try the plates made by English firms who have 
little or no special experience in solid steel armour. The more 
steel factories are developed abroad, the more necessary it is 
that England should take the lead in armour manufacture. To 
establish a claim of superiority, it is necessary to encourage 
competition with foreign makers, and also to publish reports of 
our experiments. At present a course is being followed caleu- 
lated to injure this branch of industry. It is to be hoped that 
we may shortly change our system, or we may expect to say 
good-bye to the state of things under which our factories were 
supported. by foreign orders in a considerable measure. 


OUR COAL PRODUCTION. 


Ir will be months before we have official accounts of the 
extent of the output of coal in the year that is now so near its 
termination, but there are some data which allow an estimate to 
be formed. The official returns provethat there has this year been 
an increase in the export trade—an increase of not much short of 
a million tons ; and for the year as a whole it is probable that over 
22,400,000 tons will have been sent out, whilst the increased 
quantity shipped for the use of steamers engaged in the foreign 
trade will make the quantity exported in these two ways, 
directly and indirectly, about 29,250,000 tons, which is a sub- 
stantial increase on last year’s quantity. This is the first 
indication of the output of coal, and it is  satisfac- 
tory. We have also the returns to aid us of the coal 
imported by sea and rail into the metropolis. In round 
numbers this may be put at 12,000,000 tons for the 
year, and the total should be about 150,000 tons more than in 
the preceding year. In these quantities there are included 
for export and for metropolitan consumption considerably 
more than one-fourth of the coal production of the kingdom ; 
and we have seen that there is a substantial increase in the coal 
so used. But here actual fact fails us, though in one direction 
we have inferential statements of value.. We know that the 
production of iron and steel is, on the whole, larger, and though 
the increase is not great, yet there is an increase. We find 





that the normal growth in the consumption of coal for railway 
purposes and in the gas manufacture goes on, and though the 
rapidity of that growth is not so great as it was, yet there is an 
appreciable enlargement. In some of the other industries there 
is decidedly a lessened use of fuel, the dulness having restricted 
production. But when all is taken into account we find that 
there is the probability of a slight decline in the output of 
coal; and it may be not unfairly concluded that the chief loss 
will have been felt by Northumberland, in which the prolonged 
strike at the beginning of the year lessened the output con. 
siderably. Possibly this may have been in some degree 
counterbalanced by the enlarged output known to have taken 
place in South Wales and one or two other districts at the time 
of the strike; but still the indications are such as we have 
hinted at. 


THE BELGIAN COAL INDUSTRY IN 1886. 


THE official statistics show that the output was in the Hen- 
nequin basin 12,801,540 tonnes—1000 lb.—of the value of 
105,453,000f.; jm the Namur basin, 384,660 tonnes, worth 
2,462,000f.; in the Liége district, 4,099,343 tonnes, worth 
34,627,000: together, 17,285,533 tonnes and 142,542,000f., which 
was less by 152,000 tonres and 12,076,000f. than in 1885, 
The average selling price, which cpt continually getting lower, 
was 8°25f. per tonne. The number of pits at work receded to 
280 from 285 in 1885, whilst 79 were in reserve and 10 new pits 
were in process of being sunk. It is thus seen that the reduc- 
tion in the price of the coal caused the working of the weaker 
mines to be suspended. The outturn per man was 228 tonnes, 
or 4 tonnes more than in 1885. The mines employed 100,282 
workpeople, or 2813 less than in 1885; of the latter, 1665 were 
wonen and boys. From 1883 to 1886 there has been a diminu- 
tion in the number of women employed of 20 per cent.; of girls, 
56 per cent.; and of boys, 10 per cent. The 100,282 workpeople 
received in wages 78,564,000f., which makes 783f. for each 
worker, or 29f. less than in 1885. If, however, the reduced 
number of women, girls, boys, and aged workpeople are brought 
into account, the reduced amount of wages becomes still more 
apparent. In the Liége and Centre districts the wages are the 
highest, and in the Mons and Namur basins the lowest. The 
day’s wages were as follows:—Workmen above ground, 2f. 17c.; 
those underground, 2f. 94c.; for women, 1f. 70c.; boys, 1f. 45¢.; 
girls, 1f. 25c.; the last three for underground work, which would 
make that the actual miners above sixteen years of age earn 
3f. 25c. per day. But if the year’s earnings are divided over 
300 working-days, the day's wages would only amount to 3f. 7c. 
Out of the total of the value of the output for 1886 of 
142,542,000f., the gross earnings amounted to 5,151,000f., which 
makes 1,786,000f. less than in 1885. The earnings per tonne 
therefore were 30c. as compared to 40c. in 1885. During the 
year 1886 there was a sensible reduction in the import and 
a trifling increase in the export of coals. 


THE IMPROVEMENT IN IRON AND STEEL, 


THE improvement in the iron trade upon which we made 
some remarks two weeks back continues. We say this in face 
of the sudden drop in the Glasgow and Middlesbrough markets. 
That decline is due entirely to speculative causes. The excited 
rise in pig prices on those markets which ensued upon the 
announcement of a probable reduction in the American taritf 
was much in excess of the reasonableness of the case, and the 
decline which this week we are experiencing is only a natural 
reaction. But the evidences upon which a sound improvement 
in trade may fairly be based, are fully as favourable to-day as 
when we last wrote. Shipbuilding orders on the Clyde continue 
to increase, and it is estimated by some authorities that fully 
170,0C0 tons of this class of work are in hand upon which to 
begin the new year. American orders for blooms, billets, and 
other classes of steel are also increasing in Scotland, and one 
firm is credited with having booked 40,000 tons on American 
account. The steel plate demand in Cleveland is so heavy that 
it is difficult to supply it, and makers have advanced quotations 
15s. per ton, making ship-plates £7 ; and steel ship angles have 
advanced 7s, 6d. per ton. making them £6. More orders are 
being received at the steel rail mills, and Messrs. Bolckow, 
Vaughan, and Co., are understood to have this week booked an 
order for 40,000 tons of rails for the Government of Victoria. 
Rail quotations have advanced 5s. per ton, the figures in 
Cleveland and on the West coast being now #4 5s. for heavy 
sections. Hematites are advancing rapidly, and the demand has 
so far improved that prices at Barrow have advanced to 46s, 6d. 
per ton net for mixed numbers and 45s, 6d. for forge. Manu- 
factured iron prices the kingdom over are advancing, and in 
Cleveland there is a rise on the week of from 2s, 6d. to 5s, per 
ton, 


ELECTRIC LIGHTING AND INERTIA, 


Wuy does not the electric light advance? This is a question 
often asked, but not alwayssatisfactorily answered. The following 
will perhaps throw a little light on the obstacles to be overcome 
by electricity in its struggle with gas, and the possession which, 
besides being nine points of the law, is often a strong position 
of defence against all comers. A certain well-known hydro- 
pathic establishment, founded by a philanthropist, worked by a 
company, and well patronised by the public as well as invalids, 
is handsomely—nay, artistically fitted and furnished ; but it is 
lighted throughout by gas, although steam power is employed 
for other purposes. Moreover is used in the bedrooms, and 
the burners are kept lighted, though turned low, during the 
evening, so that the air at the time of retiring to rest is not 
quite the most desirable atmosphere for invalids, for whose 
benefit every conceivable hygienic appliance, as well as sanitary 
régime, is provided. Perhaps those at the head of affairs fear 
increased expense, and the substitution of a dead loss for a 
small profit. No; this is not the reason, for an eminent firm 
of mechanical engineers bas gone thoroughly into the 
economical as well as the technical side of the question, 
and has submitted an estimate showing an actual reduc- 
tion of expenditure if the electric light be adopted, and 
has also offered to supply leads and dynamos, if the com- 
pany will contract to buy the lamps. In the face of such an 
offer, what can be the motive for holding back? Surely it can 
only be that great opponent of all progress, inertia and laisse: 
faire. The gas pipes are laid, the gas has done very well 
until now, and it may continue to serve. But we may ask, 
when so many means are resorted to for maintaining or restor- 
ing health, is it not worth while to overcome this inertia, 
especially with such strong inducement ? 








CHINESE LOCOMOTIVES. 


IN our impression for November 18th we illustrate a locomo- 
tive for the Chinese railway. We now give on page 493 sections 
of the same engine. In a future impression we shall publish 
additional drawings and descriptive particulars. 
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THE AMERICAN SOCIETY OF MECHANICAL | 
ENGINEERS. 


Tue following reaches us from a correspondent, and is dated 
Philadelphia, December 3rd, 1887 :— 


The eighth annual meeting of the American Society of Mechani- 
cal Engineers was held this week at Philadelphia, and was attended 
by about 120 members representing some fifteen different States. 
Tho session lasted from Monday until Thursday. The latter day 
was spent in visiting the Bethlehem Iron and Steel Works. The 
convention was presided over by George H. Babcock, of the Bab- 
cock and Wilcox Company of New York. He delivered a very 
entertaining address, in which he set forth the possibilities of 
mechanical engineeriuy and the field that it had yet to fill. The 
first paper read was by John E, Sweet, of Syracuse, N.Y., entitled, 
«A New Principle in Steam Piston Packing.” The discussion 
upon this paper ended the first day's session, and the afternoon 
was spent In making visits to points of interest and to manufactur- 
ing establishments throughout the city. The second day opened 
with the reading of the treasurer's report, which showed a member- 
ship of 813, and cash receipts for the year 10,586°20 dols. The 
announcement of officers for the ensuing year was then made, and 
what had been carried on by mail previous to the meeting of the 
convention. Horace See, of the William Cramp and Sons’ Ship 
and Engine Building Company of Philadelphia, was clected 
president; W. T. G. Baker, of the Baltimore Car Wheel Company, 
Henry G. Morris, of Philadelphia, and C. J. H. Woodbury, of 
Boston, Mass., were elected vice-presidents; Wm. H. Wiley, of 
New York, was elected treasurer; the managers of the society are 
Stephen W. Baldwin, of New York; Frederick Grinnell, of Pro- 
vidence, R.1.; and Morris Sellers, of Chicago, III. 

Upon the announcement of the election of officers, Mr. Henry I. 
Snell was called upon to read a paper, entitled ‘* Experiments and 
Experiences with Blowers.” ‘The paper was a very interesting one, 
and developed considerable discussion, A number of interesting 
tables were given, showing the velocity of air under pressure and 
under varying conditions. He also read a paper on *‘ An Economic 
Method of Heating and Ventilating an Office and Warehouse 
Building.” The next paper was read by Professor Robert H. 
Thurston, of Cornell University, entitled ‘‘ Internal Friction of 
non-condensing Engines.” The conclusion reached in the paper 
was that the internal friction of an engine of this class operated 
under certain conditions, and having a throttling governor, is con- 
stant for all loads, independent of the magnitude of the load and 
the power developed, but is variable with the speed. A paper was 
read by Oberlin Smith, of Bridgeton, N.J., on ‘‘ Power a Pro- 
blems.” The difficulties encountered in the construction of a per- 
fect press were detailed and discussed by various members, 

The afternoon was spent in visiting a few of the larger manufac- 
turing establishments throughout the city. 

At the evening session Mr. John J, Grant read a paper upon 
“The Milling Machine as the Substitute for the Planer in Machine 
Construction.” The claiin was made and elucidated that a great 
economy in cost could be made by the milling machine, and 
that every part of a locomotive could be as well made by a 
milling machine as by a planer. The views entertained were 
not accepted by the entire membership, and an_ interesting 
discussion was indulged in. A paper written by Mr, Frank Van 
Vleek, on ‘‘Standard Section Lining,” was presented, in which 
was advocated a uniform system or method to be used in sectional 
drawings, as uniformity is now general in geological draughts- 
men’s work, This paper, like all others, elicited a great deal of 
discussion, in which the pros and .cons were brought out very clearly 
to the entertainment as well as the instruction of the membership. 
The secretary read a paper written by Mr. Wm, O. Webber on 
‘** Centrifugal Pumps and their Efficiencies.” The views upon this 
paper exhibited a good deal of divergence of opinion. 

The third day’s session was opened by a reading of a pa 
Professor Gaetano Lanza, of the Institute of Technology, Boston, 
entitled “ Friction in Toothed Gearing.” The professor presented 
as conclusions that the relative efficiency of the epicycloidal or the 
involute form of tooth depends upon the proportions used for each, 
and that the efficiency of involute gears is not, as has been claimed, 
independent of the obliquity. The professor presented a paper 
written by Prof. Jerome Sondericker, of the Institute of Tech- 
nology, which was ‘‘ An Investigation as to how to Test the Strength 
of Cements,” in which tables were submitted giving the results of 
tests on Portland and Rosendale cements by means of compression, 
tension, and the use of an excentric load. Mr. Henry De B. 
Parsons read a paper on “Influence of Sugar on Cement,” giving 
three series of tests showing that molasses and sugar mixed with 
cement in certain proportions retards the setting of the cement, 
ultimately making it firmer. Mr. John Coffin, of the Cambria 
Ironworks, Johnstown, Pa., read a paper on “ Steel Car Axles,” 
in which the results were given of a number of experiments showing 
that the chemical energy of the charge of carbon is commensurate 
with the amount of carbon present in the steel; that the work to 
be done in breaking up the crystals is commensurate with their 
size ; while the carbon is changing to its non-hardening state a force 
is presented tending to break up crystallisation, and that at a 
white heat steel becomes nearly amorphous, This paper, which 
was considered the most interesting and most important read 
at the convention, elicited a great deal of discussion, in which 
the theories and results announced by the reader were corro- 
borated by the experience and observations of others. Mr. 
Felton read a paper entitled ‘‘ Results from Steel Tested Shortly 
after Rolling,” in which the conclusion was reached that ‘‘after 
rolling, steel increases in percentage of reduction of area, in per- 
centage of elongation, and in ultimate strength, and decreases in 
elastic limit.” Louis F. Lyne, of Jersey City, read a paper upon 
“The use of Kerosine Oil in Steam Boilers,” The author stated 
that a boiler could be kept clean by mixing a small quantity of oil 
with the water, taking care to put the oil in first. James M. Dodge, 
of Philadelphia, described ‘‘a new method of stocking and re- 
loading coal.” Orosco C. Woolson, of Newark, N.J., read a paper 
upon ‘‘A Railroad Bed for Bridge Structures.” Frank H. Ball, of 
Erie, Pa., described ‘‘an improved form of shaft governor.” Dis- 
cussions on the following topics took place ;—‘‘ What is the best 
material for lining brake straps on elevators, cranes, &c.?” ‘* What 
is the best way to secure tight fit of set screws tapped into heavy 
parts of a machine?” ‘*‘What makes the best moulds for compli- 
cated steel castings to secure solidity and freedom from shrinkage 
cracks?” ‘‘What is the effect of adding small per cents. of 
wrought iron or steel scrap in the foundry cupola or ladle?” 
“What kinds of pig iron give the best results in light castings 
where easy tool treatment is the essential rather than strength !” 
These di i practically ended the meeting. On Thursday 
the members visited Bethlehem, and were highly delighted with 
the trip and the large manufacturing establishments visited in the 
town. The convention will hold its next annual session at Nash- 
ville, Tenn, The Society is growing rapidly, and the greatest 
interest is manifested in its proceedings. 
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Ir youths do not learn machine drawing now-a-days it 
will not be for want of practical examples in cheap copies. ee! 
Murby sends us a peta, containing thirty pages of lithograph 
examples, by Mr. W. A. Littlejohn, of machines and details, many 
of which are satisfactory in form and proportions, but almost all of 
which have one fault, that the radii of rounded corners or hollows 
are not given or indicated as necessary with other dimensions. 
Messrs. Griffith, Farren, and Co., two sets of six sheets of ‘‘ Studies 
in Machine Design,” by Mr. C. F. Archer, the one set being 
elementary examples and the other a launch engine with all its 
details. ‘The examples are all of a practical kind though not of the 
highest types. Larger rounds are needed in the bearing or journal 





corners, and more small radii dimensions needed. 


SOCIETY OF ENGINEERS. 


A NEW FORMULA FOR THE FLOW OF WATER IN PIPES 
AND OPEN CHANNELS. 

AT a meeting of the Society of Engineers, held at Westminster 
Town Hall, on Monday evening, December 5th, Professor Henry 
Robinson, President, in the chair, a paper was read on ‘‘A New 
Formula for the Flow of Water in Pipes and Open Channels,” by 
Mr. Edgar C. Thrupp. 

The author said that having worked out, by means of graphic 
diagrams, a formula for the flow of water in pipes, based on a large 
number of experiments by M. Darcy and others, with some by 
himself, he was induced to try this year how far experiments on 
the flow of water in open channels—-such as those by Darcy and 
Bazin and Major Cunningham—would be amenable to the same 
mode of treatment. The results were not only vg" satisfactory, 
but unexpectedly threw light upon some points in the question of 
the flow in pipes which had before been difficult to explain. He 
had thus been enabled to obtain a general formula, applicable both 
to pipes and open channels, and taking into account the effects on 
velocity of the varying relations between hydraulic depth and 
roughness of surface, in a manner that had not hitherto been done. 
After describing the experiments of Professor Osborne Reynolds, 
which brought out the curious fact of a “critical velocity” at which 
eddies come in, for a limited range of velocities, after which an 
even flow again takes place, the author described the apparatus he 
had himself used, and showed the graphic results of experiments 
which be had also reduced to tabular forms, He then gave 
Reynolds’ formula, and Hagen’s, of which latter his own was a 
modification, the changes introduced having for their object to 
express the effects of various degrees and kinds of roughness in 
the surfaces flowed over, with varying hydraulic depths. He con- 
cluded by justifying the effort to make a more accurate formula 
by comparing the results of experiments with results obtained by 
calculation. 

Hagen’s formula, as proposed to be modified :— 
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a = 1°80 
¢ = 0004787 
Wrought iron pipes «<= ‘65 
y= 018 
z= OF 
g & | Velocity in ft. | 
5 2 3 = s | peraeen. — Name of 
= 5 2s | Ob- By cout, Observer. 
mR A | served. formula | 
166-0935 1428 1°296 1°435 +1077 | Darcy 
167 » | 8993 | 2782 2943/4 5:3 | ,, 
168 | ;, | 230°9 | 8868! 3°949/4 21 | ,, 
169 “a 145°9 4°902 5°09 + 3°S | 
170 84°03 | 6°673 6°769'+1°4 | ,, 
M71 He 48°92 | 8852 9°355 +57 | ,, 
172 o> 35°62 | 10°522) -11°156 + 6°14 | 50 
Mean + 5°09 
155 07643 4999 OS9L; O'5616 - 4°9 - 
156 » 2083 0-912 | 0°9135 + 0° . 
157 ») os 775°D_|:«:°5VD | 1582 + 3- xf 
158 »» —-808°0-||«-2°559 | 2-665 + 4: % 
159 » =| 172-4 | 8580 | 8-648 + 3-3 # 
160 ‘a 84°03 | 5°486 | 5486 0 2 
161 i 83°33 | 5509! 5°461 — 0-8 ¥ 
162 » | 47°6L | T-4b | 77452 40°55], 
163 sa 33°67 | 9°00 , 97034 + 0°36 a 
164 a 27°47 | 10°013 | 10-116 + 1°28 pa 
165 oa 8-226 19°72 | 19-767 + 0°24 = 
Mean + 0°09 
143 0271 3704 0°328 @°374 +14°2 = 
144 9» «A152 | OSTT = 06155 + 6°70 fs 
145 » | 402°6 | 2:272| 1°:149 - 1°88], 
146 ” | 3690 | 2°182| 27149 - 1:56] 3) 
147 ‘a 81°96 | 8°117| 3111 - 0-19 x 
Si a 43°76 | 4°442 4°410 - 0-72 | be 
149 ms 32°18 | 5°292 | 5-230 + 0°72 |» 
150 » | 24°62] 6°148 6070 - 1°25 ay 
151 oe 8°438 8°324 - 1°35 a 
152 » «| «9°88 | 10°585 | 10°874 |- 1°58) 
Mot <% 77204 12°034 12-013 - 0°17 a 
154 is 6°408 12-786 12°823 + 0-29; 
Mean - 0°76 | 
(Omitting Nos. 143 aud 144.) | 
131 -OST9 4544°7 —-0°098 ~—-0"1466 450-0 y 
132 > £492°5 | 0°802 | 0-272 |- 9-0 mn 
133 99 446°63  =0°509 0°532 + 4°5 i 
134 »» | 164°20  O°889 | 09275 + 4° a 
135 99 $8°247' 1°260 1187 - 5 * 
136 ea 45°025 1°860 1°903 + 2° Sn 
137 ” $2°949 2°224 2°264 + 1° a 
138 » «237029 «2-798 -2°831 + 1° 7 
139 3 8°442 4813, 4°824 + 0° pe 
140 * 5°560 6°099 6°083 - O- a 
141 nd 4°895 7°228 77210 - 0°2: ee 
142 ; 3°256 $225 $8189 - 0° - 
Mean + 0°77 
(Omitting Nos. 131 and 132.) 
8 a Velocity in ft. 
Be ’ per second, Error 
bs | per 
3 a | Ob- By cent 
i Fad served, | formula 
a 52°75°| 57058, 2°530 | 3°582 + 0-05 | Wrought iron pipe 
b » | 5°662) 2°514 | 3°3250 — 5°37 | *49in. in diameter. 
ce (52°50 | 6°095) 3°294 | 2°185 |- 3-4 | 
ad 52°25 | 7278; 3°012 | 2°912 - 3-32 | Name of observer, 
oe eee 8°@91) 2°850 | 2°721 (— 4:52 Thrupp. 
f (|52°00| 8-649) 2°746 | 2°622 |- 4-51 | 
g 61°00 9°225) 2-665 2°529 |— 5°10 | 
h 54°25 | 10°89 | 2°447 | 2°307 | - 5°72 | Mean error from 
i (58-75 | 12°94 | 2°222 | 2-101 |- 5-44) “a” to“t” 
j 61-00} 14°72 | 2-088 | 1°959 |- 5-95 —3°888. 
k 53°50] 16°67 | 1935 | 1°820 [- 5°95 
ee ee 20°18 | 1°651_ | 1°637 | - 0-84 | 
m 5 23°06 | 1°587 | 1°521 |- 4 
n 53°25 | 27°41 | 1°465 1381 |- 5 
o (61°00 | 28°38 | 1°383 | 1°356 |- 1 
p |58°25 | 85°81 | 1°227 | 17192 |- 2 
q 54°50 88°19 | 1°199 1149 |-—4 
r [54°50 | 52°86 | 1°006 | 0°964 |— 4°20 | 
eal a 60°11 | 0°887 | 0-894 [4 0-78 | 
t |, | 70-79 | 0-868 | O87 |- 5-3 | 
u | ,, | 81°66 | 0°887 | 0-754 |— 9-97 | ) 
v ” | 93-97 | 0-785 | 0-699 |-10-96 | | 
x | 1250 | OF , -15° ‘ es ? 
y * 1399-4 | 0-696 | 0-584 |-16-18 | * Near critical point. 
z 2 145-2 | 0°693 | O°547 | - 21-07 
a, | 5, | 19.°8 | 0-683 | 0-468 | -28-64 
bi | 217-2 | 0-682 | 0-487 | -30-00 
' — — 
e} »» | 830°3 | 0°822 | 0°346 (+ 7°60 
ad, » | 896°2 | 0-280 | 0°320 +14°16 
e » | 484°5 | 0-259 | 0-298 |+14-76 
f 3» «| 476°4 | 0218 | 0-283 | +82-92 
gi | 4, | 602°5 | 0-242 | 0-258 '+33-94 
































TaBLE No. 2. 
n = 1°825 
Rivetted sheet iron pipes ¢ = 0°005674 
z =0°677 
Q@.. | & Velocity in ft. 
53 | Sa | ai | per second, Error Sica al 
= pel Mat | per ae 
22 | g5 | | Ob- By | cent. oheereer: 
a a} served. formula 
340 lo 911 | 30°22 | 10-021 9-993 | -0-31 | Hamilton Smith. 
341 s 39°08 | 8°659 8-685 | +0°30 sn 
342 | » | 59°00} 6927) 6°932 | +0°07 pe 
343 |, | 74:96 | 6-004 6-078 | -0°26 a 
344 | 4, | UT64 | 4-712 4°748 | 40°77 | *“ 
Mean +0°112) 
345 1°056 «= 30°14. -:10°706 , 11°064 = +-3°30 | ” 
wa x 45°066  8°646 | 8°877 | +3°30 fe 
347 * 70°03 6962 | 6973 | +0715 | om 
348 ae 49°71 4°595 4599 = +0°07 } ” 
Mean +1°6S8 
349 1°23 | 30°95 | 12-090 | 12°246 | +1-20 | a 
350 is 40°49 | 10°593 | 10°438 | -1°47 | ‘. 
ie hee 60°75 | 8°462 | 8°356 | -1°27 
od oe 81°50} 7°314] 7-114 | -2-72 | * 
>? ie 9116 | 6 841 | 6-693 | -2°26 | Bs 
354 2 199°21 4°383 4°359 | -0°54 pe 
Mean -1°176 
j 
286 2°43 | 85°32 | 10°78 | 11-0 | +2°0 ” 
| | | | 
Mean error for four pipes +0°654 
TaBLE No. 3. 
Open channel, semicircular (4 1.t. diam.) #2 = 1°74 
Pure cement e = 0°004 
z= 0°67 
2. 3 Velocity in ft. 
2 ae 3 Pe per second. Error Seas 
a 5352) § PP ea ei eo observers. 
Se SEs Ob- By cent " 
ee served, formula 
"366 | 192°27 3 Darey and Bazin. 
503 = 3 
605 |, 4 
ol | 4° 
a 4°¢ 
228 | -809/ ,, 5166 +0°91 
229 | 867) ,, 5°412 | +2-32 
230 | “O15 @ 5611 +1°84 
23L “949 “ 5°75 0°00 
232 | 992) ,, 5°92 | 40°25 
233 1°029| ,, 6°07  +0-18 
234 1°084/| ,, 6°09 | -0°32 





Mean +0°82 


TaBLeE No, 4. 






































Open channel, rectangular (5°94!t. wide) 2» = 195 
Pure cement ‘ e = 0°006429 
z= 061 
35: 2 ¥ Velocity in ft. 
53 32s per second. Error Names of 
538 sta * 08 observers. 
$ 5 Bes Ob- By cent Be 
ee og served. formula 
8 168 204-1 3°34 +0°24 | Darcy and Bazin. 
9 251 RS 4°39 -0°29 
10 $22; ,, 5°04 +1°08 
11 375 ns 5S =1°55 
12 430\ 5, 6-08 -0°04 
13 “474 ” 6°51 -0°91 
14 S18}, 6°83 -0°30 
15 558 |. », 7-12 +0°09 
16 595 | 4, 741 0-00 
17 632 oa 7°63 +0°76 
1s | -665! ,, 7°86 | +0°78 
19 “006! 4, 8:07 | +1°04 | 
+0°075 
TaBLE No. 5. 
Open channels n= 200 
“parth no vegetation,” &e. ¢ = 0°015356 
x = 0°72 
o. \2 Velocity in ft. 
23 (28a per second | Error Kaksawat 
eS ifae, 6S | per at : 
3 2 DES Ob- By | cent. observers, 
ee s served. formula} 
367 «40°96 = 4000—Ss« O89 1°00 |4+12°3 | Darcy and Bazin. 
3638 1°32: 3636 1°34 1°318 |- 1°5 ” 
369 1:57) 4066 1°36 1°410 |+ 3°6 = 
370 | 17S) 363600 «1°67 1-635 |- 2-1 pe 
7 | 2871. 2326 2°54 2°90 |+14°0 | Baumgarten. 
Ganges| 4°10 4878 =. 2°70 - 40 | Cunningham. 
Canal 5°00 «4166 3°40 - 95 Be 
“Solani 6°10 4545 3°70 - + * 
right” | 8°00 5263 4°lv - 22 ” 
478 | 6°721. 10720 2°515 2-48 |- 1:3 Ellet. 
472 15°706 2238 3:076 Humphreys end 
473 =13°039 = 2681 2°843 | 
474 12°80 2786 = 2-807 i 
475 12°470 2281 2-789 ” 
Crewe 17-418 67250 20486 | 1-965 |- 4°07 | Destrem. 
460 72°03 | 48760 5°929 6°414 (+ 8*1 | Humphreys and 
461 72°46 | 58380 =5°S8T | 5887 0-0 Abbot. 
Mean - 0-704 
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STEAM Tue Boat FoR THE VoLGa.—Notwithstanding the low 
freights current last navigation on the Volgaa great deal of capital 
continues to be sunk in fresh steamers and barges. One of the more 
energetic of the Nijni Novgorod steamboat owners, Gordei Chernoff, 
has commenced building a boat, with engines designed to indicate 
2400-horse power, intended to tow up barges laden with masouta, 
that is naphtha residue, from Astrakhan to Nijni Novgorod. The 
engines are already commenced, to the designs of V. Kalasknikoff, 
parts being ordered at several different works. The engines wi'l 
be triple compound, three cylinders, one 38in., cne 54in., and one 
80in.; stroke 8ft.; three cranks at 120 deg.; crank shaft, 164in. in 
diameter. Four double furnace return tube boilers, fitted to use 
masouta as fuel, with a total heating surface of 7500 square feet, 
will be made of Russian Zin. plates; working pressure 120 Ib.; 
paddle wheels to be feathering. The hull will have the following 
dimensions: Breadth, 37ft.; length on water line, 245ft.; depth, 
12ft. 6in.; draught with water in boilers and fue! on board, 
3ft. 6in.; estimated displacement, 630 tons. The tug ought to tow 
up the Lt one million poods, that is about 16,50u tons, of 
masouta in bulk in eight barges at about three miles an hour, 
against stream. 
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TRAMWAY SLEEPING CAR. 
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A TRAMWAY SLEEPING CAR. 





Tue illustrations which we give herewith, sent us by our 
American correspondent, represent a novel departure in rolling 
stock ; namely, a sleeping car for a tramway. 

The line is in South America, in the Argentine Republic, 
running east and west of Buenos Ayres, and connecting that city 
with a number of outlying towns. The length of the line is 
about 250 miles, and its route is along the course of the Rio 
Parana to Zarate. The grades are very light. Horse traction is 
employed for the reason that while coal costs about 11 dols. per 
ton, a good horse can be purchased for 20 dols., while another 
20 dols. will nearly cover the expense of keeping him for a year. 
The horses are changed frequently during the trip. The entire 
trip occupies about three days, and the fare is 50 dols. The 
road is owned by a company headed by a resident of Buenos 
Ayres, and it is understood to have been equipped by English 
capital, 
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The sleeping cars are 18it. long over the body, and 8ft. wide. 
They have four upper and four lower berths, adapted for one 
occupant each, although two slim persons could sleep in them 
with comfort. The arrangement of the berths, and the general 
interior arrangement of the car, is similar to that adopted for 
railroad sleeping cars in the United States. The interior is 
handsomely finished in carved mahogany and upholstered with 
fine plush cushions ; the faces of the upper berths are panelled 
and decorated with inlaid woodwork. During the day, tables 
for lunch, cards, &c., can be placed between the seats, and are 
set in a little closet at one end when not in use. A passage-way 
of convenient width runs longitudinally between the seats. 

At one end of the car is a water-closet, with hopper and urinal. 
A very small stove is provided, and is placed in a fireproof 
alcove extending into the water-closet. The car is provided 
with a toilet room, fitted with a marble-top wash-basin, nickel- 
plated pump, and a large tank underneath the wash-stand ; the 
toilet room has also a linen closet,a closet for a blacking-box, 
&c., and a water cooler. The car is lighted at night with three 
centre lamps. The deck lights have small squares of moulded 
and tinted glass, and the sashes below are glazed with polished 
plate glass. A Brussels carpet covers the whole floor of the 
sleeping compartment, which is separated from the toilet room, 
or saloon, by a double-hinged door. 

In the interior view, the right-hand side of the car is shown 
as arranged for the daytime, with the seats and tables in place 
and the upper berths shut up against the roof ; while on the left- 
hand side the berths are let down, the curtains rigged, and the 
beds made up for the night. The cars were boxed whole for 
shipping, except that the sub-sills, running gear, and platforms 
were taken off and shipped in separate packages, 


The cars were built this year by the J. G. Brill Company, of 
Philadelphia, Pa., who have also sent out a large amount of other 
equipment, including passenger, freight, and refrigerator cars, 
two derrick cars, and some hearse cars for funeral trains. The 
above illustrations are made from tracings of photographs. 








McLAREN’S PATENT HIGH-SPEED ROAD 
LOCOMOTIVE. 


THE engine we illustrate this week on page 496 is one of 
several constructed by Messrs. J. and H. McLaren for the 
Fourgon poste service in the South of France. This service is 
in the hands of different contractors, and altogether apart from 
the postal service of the State. It consists of the collection 
and delivery of parcels and light merchandise in districts 
remote from railways or indifferently served by them. Strange 
as it may appear, many of the largest railway centres are also 
the chief centres of the Fourgon poste services, which collect their 
parcels in one town and convey them by horse conveyance, and 
deliver them in another town many miles away, although there 
may be a direct line of railway between the two places. The 
excessive charges of the railways for goods carried grand vitesse, 
and the excessive time occupied in the conveyance and delivery 
| of goods carried at petite vitesse rates, enables these contractors 
| or carting agents to do a large business, many of them requiring 
several hundreds of horses for their work. Some two years ago 
Messrs. McLaren made one of their compound road locomotives, 
and tried it on one of the principal Fourgon poste lines with so 
much success that in a short time a number more was ordered, 
similar to that engraved. The engines are on the com- 
pound system, 12-horse power, working with an average pressure 
of 175lb. on the square inch, They are mounted on two 
laminated locomotive springs under each axle, They are running 
regularly between two large towns in the South of France, 
seventy miles apart. The goods are collected and packed in the 
wagon—-which will carry about six tons—during the day and 
despatched every evening. Consequently the whole of the run- 
ning is done in the night. Twelve hours are allowed for the 
| journey of seventy miles, but out of this about three hours must 
| be deducted for stoppages at various places en route to take up 
| and put down merchandise. The average running speed is there- 
| fore about eight miles per hour. The road for about thirty 

miles of its entire length is fairly straight and through a com- 
| paratively level country ; for the remaining forty miles it is 
verry hilly, the gradients varying up to as much as 1 in 1], 
while some are as much as three to four miles long. For miles 
the road winds along a shelving side of the mountains without 
any protection whatever on the low side, while at another part 
it descends a zigzag course down to the bottom of a very steep 
valley. In consequence of the dangerous nature of the road it 





| | is of the greatest consequence that the engines should be fitted 


with ample brake-power and an efficient system of lighting. 
They are therefore fitted with a steam brake — worked by 
McLaren's patent steam reducing valve—as well as the ordinary 
hand brake. The former can be applied instantly with such 
force as to pull the engine up with full steam on, and at 
the same time, by means of a chain, the brake is also applied 
to the wheels of the wagon. In the experimental engine it 
was found impossible to make lamps which could be relied 
upon, so the new engines have all been fitted with an arrange- 
ment for burning ordinary gas. This is compressed into a 
receiver up to 175 1b. pressure, and reduced down to burning 
pressure by means of a patent regulator or diminishing valve, 
which Messrs. McLaren specially designed for this purpose. 
One charging of gas is sufficient to give a brilliant head-light 
and supply the signal lights for the round trip of 140 miles. 
The water tank capacity is sufficient for twenty-five miles, so 
that, with a fill-up before starting, it is only necessary to take 
up water twice en route. When the roads are in fair condition, 
10 ewt. of fuel suffices for the round journey—a little more is 
required in bad weather. The weight of the engine empty is 
134 tons; loaded up with coal and water, 15 tons; the wagon 
weighs 24 tons, and the load from 5 tons to 7 tons, so that the 
average total weight of the train is about 23 tons. The service 
is a daily one from each end, so that one engine leaves each ter- 
minus each evening with its load and goes straight through with 
it. A reserve of engine-power is always available, so that ample 
opportunities exist for washing out, cleaning, and repairs, 
The average mileage of each engine is about 15,000 miles per 
annum. The engines in question have been running for over 
six months without a hitch or breakdown, and the system is 
admitted by all to be a complete success. 








MANCHESTER SuHip CaNnaL.—Seven hundred men are now at 
work on the Manchester Ship Canal, and the contractors expect 
shortly to employ two thousand. The steam navvies are causing 
much interest, and a light railway has been laid between Brom- 
| borough and Ellesmere Port, 





ELECTRIC LIGHTING FROM CENTRAL 
STATIONS. 


AT the last meeting of the Manchester Association of Engineers 
a paper on ‘Electric Lighting from Central Stations” was read 
by Mr, J. R. Williamson, of the Swan-Edison Electric Light Com- 
pany. The following gives the greater part of the paper :— 


In this country, up to the present time, with very few exceptions, 
electric lighting has taken the form of isolated or separate installa. 
tions. There are, of course, and will continue to be, many cases 
where the only means of having this illuminant will be in this way; 
and for large works, where it is necessary to carry on processes 
night and day, the saving over any other method of lighting is a 
very substantial one. Even in cotton mills, where not more than 
300 to 400 hours of artificial lighting is required per annum, it has 
been found to be economical, Hence, a short description of such 
an installation will oped not be out of place here. 
| We have, first of all, the motive power, which may bea steam, gas, 
| petroleum, or hot-air engine, or where there is water-power, a tur- 
| bine, We need not dwell on this point beyond saying that steadiness 
in the driving is of vital importance, and therefore the mill or works 
engine should only be used in such cases where there is not a variation 
of more than say 2 per cent, either way. Next we have the dynamo. 
After the motive power and the dynamo, we have the main con- 
ductors and the arrangements for distributing the current, and 
using it in lamps throughout the building. The sectional area of all 
wires should be sufficient to carry double the amount of current ordi- 
narily required, without perceptible heating ; the copper should be 
“7 carefully insulated with prepared cotton, and india-rubber, 
with a strong outer braided covering, and further where likely to 
be interfered with, should be encased with woodwork. 

There are a number of very important details, such as the proper 
arrangement of switches, and safety fuses, which it is not necessary 
for me to refer to at greater length. 1 do not wish to disguise 
the fact that it is possible to cause tire by electricity, but if work is 
properly carried out and with reasonable precautions, the chances 
of a fire are much more remote than with any other system of 
artificial lighting. This is borne out by the attitude of the insurance 
companies, Water is the principal agent of danger in electric light 
installations, for if there is any defective insulation and the wires 

wet, a tion is thus established with the ground ; and 
if this takes place on both of the leading wires, a ‘‘ short circuit” 
and leakage from one to the other is produced, which might cause 
the heating of some poor conducting material which happened to 
intervene, and unless there are adejuate safety appliances danger 
might result. 

'o light a series of buildings on the system just described would 
involve conductors of such weight and expense as to render the 
cost prohibitive in competition with gas, except for very limited 
areas. Under given conditions, it is not a difficult question to 
calculate what sized mains should be used to give the most econo- 
mical results. On the one hand we have interest and depreciation 
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on the outlay, and on the other the cost of the energy lost in the 
conductors, and the calculation is simply to strike a balance between 
these, keeping as a minimum such a sectional area as will safely 
carry the current required. So far we have only considered what 
is known as the ordinary parallel system of working. Here we 
have two main conductors, and each lamp forms as it were a bridge 
from one to the other. 

Assuming the electrical pressure, or difference of potential, to 
be kept constant, then the flow of current is in proportion to the 
number of lamps in use, and each lamp is entirely independent 
of its neighbour. Now it will be clearly seen that if we were to 
arrange two of these lamps in series, and then these pairs in 

rallel, the amount of current required would be one-half of what 
it was before. Of course, the electrical pressure would be double, 
and therefore there would be no real saving of energy ; but from 
the fact that we have reduced the current by one-half, the sec- 
tional area of the conductors may also be reduced by one-half to 
give the same loss as before ; but as this loss would be on a higher 
electrical pressure, the percentage would be less in proportion, and 
therefore we may still further reduce the size of the conductors, 
In other words, by arranging the lamps two in series as just de- 
scribed, the conductors me only require to be one-fourth of the 
weight that would be needed in the previous case for the same loss 
in transmission. The drawback, of course, would be that to 
switch out any one lamp would mean that the pair would be 
turned out. If now weconnect the wires between the -_ together 
by a dummy wire, then turning one lamp out would not extin- 
guish both ; but if a number were turned out on the one side, 
the whole of the current passing through those on the other side 
would have to pass through the remaining — on the first, 
which latter would be thereby rendered very brilliant, while the 
former would be much below their nominal candle-power. 
This arrangement, therefore, would not do in actual work. 
To get over this difficulty we have the ‘‘three wire system,” Fig. 1, 
of Hopkinson and Edison. Two dynamos are connected together, 2 
main wire running from each of their two extreme terminals, and 
the third wire from the branch connecting the two machines, the 
lamps being arranged as shown. If now a lamp be extinguished, 
or a series of lamps on either side, the remaining lamps and those 
on the other side are not affected. Still this, although an im- 
provement on the simple parallel plan, is not sufficient, and could 
only be adopted with economy for installations where the furthest 
lamps are within a distance of 500 yards, and therefore for areas 
which would have, say, 10,000 lamps within such a radius; then, 
in such a densely populated part, the cost of a central station 
would be almost prohibitive. We may extend this system, until 
we have an arrangement in which there are five dynamos connected 
po merch Fig. 2, but this arrangement has many objections and 
difficulties, 7 

It is evident, and has long been known, that the only way in 
which distribution over large areas could be effected would be to 
work with a high electro-motive force, and thereby for a given 
amount of energy have a small current ; but it has not been found 
practicable to construct incandesce:.t lamps of a greater resistance 
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than 200 ohms. To increase their resistance means the use of a 
longer and thinner filament, which is much more liable to get 
broken, and will not endure the passage of the electrical current 
sufficiently long to render them economical ; and therefore we are 
practically limited at the present time to about 100 volts. Efforts 
have been made to work incandescent lamps in series, using low 
resistance lam The Bernstein Company have made some in- 
stallations on this system, which, I fear, will not be widely —— 

About four years ago a system of distribution for public lighting 
was praia § at Colchester, which should have been more success- 
ful than it was. Brush dynamos were used which are capable of 
giving a constant current and a very high electro-motive force. 
This current was sent through distributing mains laid under the 
streets, and a good deal of their trouble was through the inefficient 
manner in which these mains were insulated, At various intervals 
sets of accumulators were introduced in these circuits. These 
accumulators were charged from the central station, and the energy 
thereby stored distributed to the lamps. They had several 
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ingenious arrangements, some of which acted, and some of which 
did not ; among the latter may be mentioned their “ Master Cell,” 
which was intended to control the set of which it was a 
breaking the circuit when the charging of the set was completed, 
and re-establishing it as soon as the cells had run down to a 
point at which it was desirable they should be again charged. 
it is a very difficult matter to completely insulate a set of 
accumulators from the ground, and therefore if a high tension 
current is being used for charging, there is a great tendency to 
leakage; and further, this tendency introduces an element of 
danger, from the fact that all the wires in any private house being 
in connection with the accumulators, are at the same time in con- 
nection with the high tension mains. Hence this system, although 
a very decided advance at the time, did not live very long. There 
is another plan, however, which it seems remarkable should have 
been so slow in developing, especially as it embodies a simplicity 
which no other previously proposed possesses, 
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In 1842 Ruhmkorff invented the induction coil which has since 
borne his name. It consists of a central core, which is simply a 
bundle of iron wire. On this is wound a short length of thick 
insulated copper wire, forming the primary coil; and again over 
this is wound a considerable — of very fine insulated copper 
wire, forming the secondary coil. On a low-tension quantity cur- 
rent being sent through the primary coil, a very small high-tension 
current is induced in the secondary, and the instant that the cur- 
rent in the primary ceases or is cut off, an equal and opposite 
high-tension current is again induced in the secondary. This 
induced current is instantaneous. The principle of this was 
known to Faraday, and described by him in 1 In order to 
keep it up, it is necessary to use a contact breaker in the primary 
circuit, to quickly make and break the flow of the current, or a 
commutator to produce rapid alternations. If, now, we connect 
the secondary coil of this apparatus with the secondary coil in a 
similar arrangement, the high-tension alternating current which 
we have produced will in its turn induce a low-tension current 
in the thick wire of the second induction coil. Hence if we 





pevtace a high tension current, either ap toe, Aaron a dynamo or 
y the agency of an induction coil, it can transmitted to a 
distance, and there converted into a low tension current for use in 
the lamps at our command ; and transmitting it in this manner 
will require a very small conductor, compared with what would 
be needed without this induction arrangement. In 1856 Cromwell 
Fleetwood Varley patented two forms of induction coils, Fig. 3, 
which are substantially the same as the latest and best converters 
or transformers, as such coils are now termed. In this coil 
we have a bundle of iron wires as the core; these wires project 
beyond the coil, and are doubled over and united round about it, 
so as to enclose the coil in a sheathing of iron. By this means 
the magnetic circuit is completed through iron, and not through 
the air, as in Ruhmkorff's. This is a very important difference. 
In 1877 a patent was granted to Jablochkoff, which was followed 
in 1878 by the patents of Edwards and Normanby, J. B. Fuller, 
Bright, and De Meritens, and further in 1883 by Gaulard and 
Gibbs’ patents. These are all on the same lines, but very little 
was done until 1883, when Gaulard and Gibbs brought theirs 
prominently before the public, and in fact lighted up several 
stations on the underground railway by means of their inducti 


require a very great length of primary wire, but this is not so, on 
account of the magnetic induction which, owing to the current 
being an alternating one, continually produces an opposing electro- 
motive force. This is extremely important, as the converters 
whether in use or not, are always in the circuit. It is per- 
fectly possible to construct apparatus on these lines, so that 
there shall not be a loss of more than 2 per cent. or 3 
per cent. either when lamps are in use or not. Further, 
so long as the difference of potential in the mains is kept con- 
stant, which can be easily ton the amount of current passing 
is strictly in proportion to the number of lamps in use, and the 
potential in the secondary circuit being also constant, every lamp 
is independent of the remainder, and the action of one converter 
is absolutely independent of the others. Hence you will see 
that this as a system of distribution leaves littie to be desired. 
Apart from the lamps being independent of one another, the 
current in the mains, and consequently the coal consumed at the 
central station, is proportionate to the number of lamps in 
actual] use, and hence the system is an economical one to work. 
The construction of Zipernowski’s transformer or converter is 








the of simplicity. It consists of forming two insulated 





coils, which they call emer) ae goon These are ted 
in series, as shown in diagram No. 9, and so far as transmitting 
energy was concerned, were successful, but with this arrangement 
it was not possible to distribute electricity. By this I mean that 
a system of lighting could be carried out, but the lamps would 
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not be independent of one another. They worked with a con- 
stant current, and expected that as the number of lamps in 
use was varied, the electro-motive force would vary in 
proportion; but in this they were mistaken. Their system 
embraced—(1) A dynamo producing an alternating positive 
and negative current of high potential. (2) A secondary 

nerator or converter, which was in fact a Ruhmkorff coil reversed. 
f3) The secondary circuits, in which the lamps were placed. In 
October, 1882, Edison took out a patent for ‘‘rotating trans- 
formers.” These were, in fact, a combination of a dynamo and a 
motor. His idea was to generate a high-tension current at the 
central station, and transmit this through small conductors to dis- 
tributing stations, where the current was to be made to actuate a 
motor, which had in combination with it a dynamo, the latter pro- 
ducing a low-tension current, which was supplied to the lamps. 
These ‘‘ rotating transformers” were placed in series in the primary 
circuit, the lamps being of course in parallel, in the secondary. 
Finding that this arrangement did not work in the manner he 
expected, he took out a patent a year later for rotating trans- 
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formers arranged in parallel with the source of electricity, and the 
lamps in parallel as before. This is a system of distribution on a 
sound basis, so far as its capabilities of doing the work proposed is 
concerned ; but the arrangement is a costly one, and the fact that 
the transformers are machines in motion, and therefore require 
attention, is a serious drawback. The plan, however, admits of 
accumulators being worked in conjunction with the transformers, 
which is an important point in its favour. 

Returning to our non-rotating transformers, it was not until 1885 
that the advantage of connecting these in parallel was discovered 
by Zipernowski and Deri. —- proposed to use 4 high tension 
alternating current dynamo, feeding into a pair of main conductors. 
The primary coil of each converter being connected across these 
mains in exactly the same way as the incandescent lamps are con 
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nected across the mains of the secondary circuits. Of course in this 
case the primary coil has a long thin wire, and the secondary coil 
a short and thick one. The relative length of these two wires, 
pes age oy of their thickness, is determined by the conversion 
which it is desired to make. For example, if the difference in 
potential in the mains is 1000 volts, and the lamps in the secondary 
circuit are of 50 volts, then the ratio is 20 to1; that is, the primary 
wire must have 20 times the length of the secondary wire, and 
as the latter will have induced in it almost 20 times the quan- 
tity of current, it must have a sectional area of 20 times that 
of the primary. This decides the relative lengths only, and 
the question to decide the actual le of either still remains. 
This is determined by the magnetic induction of the transformer, 
of whatever type may be under consideration, according to the 
electro-motive force and number of alternations per second of the 
primary current to be used, and it should be such that when the 
secondary circuit is open, that is when there are no lamps in use, 
the amount of. current flowing through the primary is practically 
/nil, At first sight it may appear ‘that to obtain this it would 











tors—a primary and secondary respectively—into a core of 
ring form, and then overwinding them with iron wire. The 
only difference between this and what we have already mentioned 
is that the wire is inside and the iron outside instead of the 
reverse. This iron also forms a complete magnetic circuit, wiiich 
there is not in the secondary generator of Gaulard and Gibbs. 
The only drawback is, that in case of a slight fault inside, it is 
necessary to undo the whole of the iron sheathing in order to get 
at it. On the other hand, as the wires are so well protected, there 
is less liability to damage. In the same year—1885—Ferranti 
patented a transformer, in which the core consists of hoop iron, on 
which tke two coils are wound, and then the iron is bent over and 
the ends joined, thus enclosing the coils. The whole arrangement 
is then encased in a cast iron box. This, you will see, isa very 
similar arrangement to Varley’s patent, taken out in 1856, - 

The dynamos used with these converters, as already mentioned, 
are high tension alternating current hi Ina hine con- 
structed by Messrs. Elwell-Parker of Wolverhampton, for this 
Pp , the armature consists of a soft iron wheel, carried on a 
stee: shaft by suitable supports, and having wound upon it a con- 
siderable number of coils of wire. These coils are passed rapidly 
before the poles of fixed electro magnets, which alternate in 
polarity. The current is collected from two insulated rings by 
rubbing contact pieces. A small continuous current dynamo is, 
of course, required to excite the field magnets. Instead of using 
such a dynamo, Rankin Kennedy makes use of a low potential 
alternating current dynamo, in conjunction with main trans- 
formers, to produce the high tension current, as seen in Fig. 4 ; 
this is then made use of in the manner already described. 

The Westinghouse Company, who are the owners of Goulard and 
Gibbs’ American patents, have within the last year been energeti- 
cally at work. Although they are working under the patents just 
referred to, the converters they used are very similar to Ferranti’s ; 
in fact, the best construction is so simple that very little variety is 
possible. They use an electro-motive force of 1000 volts in the main 
circuitsand 50 volts in the lampcircuits. They carry the wireson poles 
overhead, Fig. 5, to which poles the converters are also attached, 
and the lower wires on the diagram represent the secondary circuit, 
from which branches are taken into the buildings to be lighted. 
Their machines are constructed in three sizes, and the exciters only 
absorb 2 per cent. of the total energy. The converters are made 
in several sizes, and weigh approximately 3lb. per lamp; the 
—— is given at 95 per cent. There are already twenty-seven 
electric light stations at work in the States on this system. 

The Grosvenor Gallery installation, commenced by Sir Coutts 
Lindsay and Co., under the management of Mr. Ferranti, was the 
first in this country—I mean, of course, on the parallel system of 
converters. Siemens’ alternating current dynamos and Ferranti’s 
converters, connected by circuits run overhead, are used, and a 
very considerable number of lamps is nightly supplied from this 
plant. There is another at Eastbourne, which I think is a better 
example of public lighting, although as yet nothing like so exten- 
sive. In this installation an Elwell-Parker alternating current 
dynamo and Lowrie and Hall converters are used. The mains are 
run underground, and branches tapped on where required. Fig. 7 
gives some interesting curves, showing the output of their dynamo, 
at different periods of the night’s run, for four consecutive nights. 
As they work at 2000 volts, each ampére generated by the 
dynamo would be capable of supplying thirty lamps in the 
secondary circuits, They have an ingenious ment for main- 
taining the constant electro-motive force of the dynamo. So far 
I have not referred to arc lamps, b in the q of public 
supply of electricity, they will in all probability play a minor part. 
High candle-power incandescent lamps would, it seems to me, be 
more suitable in the majority of cases; at the same time it is satis- 
factory to find that it is possible to work arc lamps from con- 
verters, and thus we would have the same dynamos supplying both 
arc and incandescent lamps, without any risk of the one interfering 
with the other. 

The question of meters is a very important one in connection 
with the public supply of electricity. Professor Forbes brought 
one before the meeting of the British Association in Manchester, 
in September last, which promises to be of good service. It con- 
sists of a short length of thick platinum wire arranged in spiral 
form, through which the current is caused to pass. This wire 
heats in proportion to the amount of current passing, and the heat 
causes convection currents in the air surrounding the spiral, which 
again rotate a small fan, and the number of turns is registered by 
clockwork. There are some other meters, but time will not permit 
of a description. 

When electric lighting first came before the public, there was a 
great rush, and a large number of companies was floated. The 
public expected too much, and their speculation only brought dis- 
appointment. This was a serious blow to the industry, which is 
only now regaining the confidence of which it was robbed by specu- 
lators. During the last five or six years, electricians and engineers 
have been at work, and I have endeavoured to give you in some 
measure an account of the results of their labours. Great scientific 
difficulties have been swept aside, but there still remains a difficulty 
of another kind, which bas been a serious impediment to the pro- 
gress of central station lighting in this country. I refer to the 
Electric Lighting Act of 1882, which contains restrictions under 
which no private company could work. 

The Eastbourne Company obtained their right to run under- 
ground conductors from the Corporation, prior to the passing of 
this Act. Hence they are in a position which I believe is unique. 
The Act does not refer to overhead conductors, and therefore, 
where the necessary permission can be obtained, work might be 
carried out on these lines, Still, there are some serious drawbacks, 
and altogether such a plan is not a satisfactory one. There have 
been already three or four Bills before Parliament to amend the 
1882 Act, but nothing has as yet been done; still, it is quite certain 
that public interest will very soon demand the consideration of this 
point. All that electrical companies desire, is to be placed on an 
equal footing with the gas companies, with whom they do not fight 
shy of competition, but are anxious for it. 

















THE EXTENDED ELECTRO-METAL EXTRACTING, REFINING, AND 
Piatinc Company, LimiteD.—Under this title a company is being 
formed to acquire and work the business and patented electro 
processes for the United Kingdom of the Electro-metal Extract- 
ing, Refining, and Plating Company, for refining, separating, 
and recovering tin, copper, and other metals and alloys from scrap - 
and old metals, dross, slags, and mining tailings, and for electro- 
galvanising iron goods, e capital is £150,000, in £1 shares. A 
good board of directors has been formed. Mr. Thos, Fenwick will 
take the post of managing director 
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WOEHLER’S EXPERIMENTS ON TIRE TESTING. 


Herr A. WoEHLER, well known for his experiments on the 
fatigue of metals and his law deduced from them, communicated 
to the Centralblutt der Bauverwaltung the results of some interesting 
experiments on the comparative value of the drop and the tensile 
tests for wheel tires, which were substantially as follows :—Ten 
steel tires, all out of one charge of iron, were experimented upon, 
of which the first two were treated by the drop test, and were 
called Nos. 1 and 2. No. 1 had run 61,605 miles, and broke into 
four pieces at the first drop of a 990 1b. tup falling 9ft. 10in. The 
four pieces were heated, straightened, cut into test specimens, 
which showed high and very uniform tensile strength and con- 
traction of cross-section in the four cases of 44°5, 13°3, 59°5, and 
61-2 per cent. No. 2, with a record of 60,338 miles, failed to break 
with a drop height of lft. 8in., but broke into two pieces at 
the second drop from a height of 6ft. 7in, The remaining eight 
tires were tested by a method in use on the Western Railroad of 
France for all wheels coming into the shop to be turned up, before 
that operation is undertaken. The eight tires in position on the 
wheels were struck with a 151b. sledge at various points on their 
circumference. Of these, one with a record of 60,338 miles broke 
at the 28th blow ; another, having run 37,287 miles, broke at the 
llth blow. The remaining six, with similar records, failed to 
break, though one received 110 blows, and the remaining five 500 
each. The usual test of 50 blows was much exceeded, in order to 
show that good tires were not damaged by the usual test. Since 
two of the tires broke under 11 and 28 blows respectively, it was 
inferred that the test was more severe than ordinary traffic use, 
which does not seem from this test alone quite proven, since the 
tires, after long use, may have been near the breaking point. 

With a truly scientitic spirit of investigation, however, Herr 
Woehler proceeded to check up the effect of his hammer blows by 
the result of a similar, test on rails. is was accomplished by 
using a tilt hammer of equal mechanical effect to that of the 
hammer used against the tires, with a head similar in form and 
dimensions to that of the tread of the tires. With this the end of 
a puddled steel rail was hammered in a manner as much as possible 
resembling the action of a rolling wheel. The result was the 
poate destruction of the rail end under one-sixth the number of 
plows which would be received by it in ordinary traffic in one year ; 
a conclusive confirmation of the deduction that the hammer test 
itself was a very severe one, and as the hammer test had only one- 
thirtieth of the mechanical effect of the drop test, the inference 
was plain that a tire might be perfectly capable of safe traffic 
usage, although incapable of standing the usual drop test. 

It was found, furthermore, that whereas unannealed pieces of the 
broken tire could not be straightened cold under the hammer 
without breaking, after annealing this could be done easily without 
injury to the steel, showing that the brittleness was due to the 
hardness caused by rolling. Finally, to see whether the reheating 
of the first test pieces had not improved the quality of the steel, a 
test piece was cut out of one of the fragments of broken tire, and 
the result in the testing machine, while showing a little less ulti- 
mate strength, indicated equal toughness with the first sections, as 
shown by the contraction of section before rupture. In order to 
ascertain the boundaries of the roll-hardness within the body of the 
tire, a broken piece of tire was cut into three curved rails, all out 
of the tread, the first containing the side of the tire away from the 
fiange, and bounded top and bottom by the tread and inner surface 
of the tire, the second bounded as in the first on top and bottom, 
but with freshly cut sides, while the third piece was similar to the 
second, except that about gin. was turned off the top and bottom, 
leaving none of the original bounding surfaces of the tire. These 
test pieces were all set up with the convexity up , bearing on 
their ends, and were struck with a hammer. 

The first was bent j;in. below a straight line without injury ; the 
second broke after bending an estimated amount of y,in.; and the 
third was defiected to nearly lin. below the horizontal without 
damage. It was therefore assumed that the side surfaces of the 
tire did not experience any roll-hardening, and that the latter did 
not extend more than gin. from the outer and inner surfaces, con- 
clusions which do not seem entirely justified, in view of the fact 
that No. 1, which had the outer and inner surfaces intact, allowed 
a very extensive deflection and was not bent to rupture; so that it 
cannot be known how its ultimate defiection would have compared 
with that of No. 3. In order to see how much impact had to do 
with the brittleness of the tires under the drop test, one of the 
broken pieces 13in. long was submitted to hydrostatic pressure at 
the middle of its length and broke with a s c ter defiect- 
ing jin. Annealing of tires, it is ; would not be an 
absolute preventive of brittleness, inasmuch as the hardness pro- 
duced by the rolls may also arise from the rolling contact with the 
rails in use ; and, one might add, probably also still more from the 
action of brakes. 

The experiments are in any event most interesting and important, 
and Reale. of the railroad world are due to Herr Woehler for the 
patience with which he has followed up the subject in its various 
ramifications, and it is to be hoped that he and others on both sides 
of the water will be able to continue and repeat the investigation 
with a view to a more substantial foundation for permanent deduc- 
tions. The experiments put the relative advantages of steel and 
chilled iron tires into a somewhat altered light by showing that the 
steel tire is after all not so widely dissimilar in its constitution as 
to brittleness and strained condition of skin from its chilled iron 
competitor.—The Railroad Gazette. 








RAILWAYS IN INDIA. 


AT a recent meeting of the Liverpool Engineering Society, 
November 16th, the followi per was read by Mr. R. Lethbridge 
Tapscott, Assoc. M. Inst. C. , ‘Dealing with Indian Railway 
eens and Resources.” 

e arrangement of the railway system of India having been 
under the supervision of the Government, care bas been taken to 
avoid those competing lines which are so numerous in this country; 
but while this has been obtained the mileage is small compared to 
the extent of country. There are consequently many districts far 
away from the advantages of railway conveyance, while there 
exist only two routes across the central part of the country. Only 
one of these forms the connection of the northern system, along 
the valley of the Ganges from Calcutta on the east and Delhi on 
the west, to the system occupying the southern part of the 

minsula. A large district comprising portions of the provinces of 

ngal, Madras, and the Central, is untouched by the present 
lines, though the Bengal-Nagpur will reach some parts of it. In 
the western part of the country, and extending to the Indus Valley. 
there is only one line running north and south, and one east and 
west. An extensive seaboard from the termination of the Bombay, 
Baroda, and Central Indian Railway in Cutch reaching to Kur- 
rachee, near the western frontier, is also without a line ; while 
beyond the reach of the Punjab lines is the native State of 
Cashmere. The Brahmapootra river is the great highway of com- 
munication with Assam, having some branch railways from it run- 
ning to the tea plantations, while touching its southern boundary 
is the newly acquired Burma State, where the ne, has, like 
the Brahmapootra, su plied the means of conveyance. Now, how- 
ever, there is a trunk The in course of construction, yet even then 
there will remain a vast district devoid of railway facility, and 
consequently undeveloped. 

The a economical railway construction has led to the 
misfortune of differences in gauge, and should there be any great 
— of goods traffic in the future, the want of uniformity 
will seriously affect the rapid transit of raw material and agri- 
cultural produce, which, ate manufactured geods, will not bear 
the cost of handling. _The remote districts brought into connection 
with the ports by means of the narrow gauge lines have developed 








their resources in so marked a degree that the difference of gauge 
should not be considered. The t disadvantage in the want of 
uniformity lies in the fact that the narrow gauge lines are not con- 
ti nor fined to one particular locality, but occur at the 
extremities of the broad gauge, in the further and more isolated 
districts, thus creating numerous places for the handling of goods, 
and necessitating isolated rolling stock of engines, carriages, and 
wagons, which cannot be taken to any other part of the country 
where a sudden demand might arise. 

The main trunk lines, which were the earliest constructed, are 
of the broad gauge, having a width of 5ft. 6in., whilst the newer 
ones and those suggested for frontier defence are the narrow or 
metre gauge. The broad gauge embraces nearly two-thirds of the 
mileage, while the remainder comprises the metre gauge, and some 
short lengths of narrower. There are very great advantages 
with either system, so that when one has been adopted it is matter 
of t that any change should be made. © broad gauge 
affords the opportunity for better design of the engine, the con- 
veyance of greater bulk in shorter trains, and more comfortable 
carriages for passengers, besides providing space for future im- 
provements; while the narrow gauge rolli stock has the 
advantage of a centre buffer, is capable of going round sharper 
curves, and is proportionately lighter in construction, besides the 
saving in capital expenditure on bridges and tunnels. The capital 
invested in English railways is five times the amount expended on 
Indian lines, which are somewhat less in length. They give suit- 
able facilities for goods and passengers, while earning a fair dividend 
where it appears in rupees, and where the purchasing power of the 
rupee is still what it was formerly, yet the depreciation on the 
transfer of the earnings to London at a loss of perhaps 25 per 
cent. renders a deficit in the guaranteed interest which has to be 
made up by the Indian Government. Generally there has been 
difficulty in raising the necessary capital for Indian railways, so 
that the Government are largely interested either in guaranteeing 
the interest of private companies or in constructing the lines 
themselves, or as of late, where they have exercised their powers 
of purchase, under the original Acts of incorporation, they have 
become the owners of the linc, retaining the original company as 
contractors for working the traffic. 

The commercial intercourse of India is widespread, embracing 
nearly every country, while with the United Kingdom it forms the 
bulk of its trade, and with China a very important part of it. 
With the produce of her soil she enters into competition with the 
United States, but from its conveyance through the Suez Canal 
and into the Mediterranean, its destination is frequently the ports 
of the South of Europe, while the United States produce, likewise 
influenced by the shorter distance, supplies the lish markets. 
Great Britain receives from the United ' tates four times the value 
of that which she sends them. This presumedly is due to the pro- 
tective tariff. Now, India receives from this country an excess of 
a fifth over what she sends it, and is open to the trade of all the 
world free from customs duties. The principal articles of produce 
entering into the foreign trade of the country are wheat, cotton, 
rice, tea, and opium, while salt and tobacco belong to the internal 
trade. Wheat cultivation and preparation for shi tis not con- 
ducted carefully enough to enable it to successfully compete with 
American, and while going largely to the Continent, is used for 
other purposes as well as for flour. Cotton, of a shorter fibre than 
the American, is extensively cultivated, and the principal part of 
it is used in the Indian mills, leaving a fourth for foreign markets, 
of which only a third comes to the English spinners. So 
successful has this industry become, that China is largely sup- 
plied from Bombay, to the detriment of Manchester. Rice grown 
around the river mouths, forming the principal article of food to a 
part of the population, yields the Government about three-quarters 
of a million from itsexport duty. The cultivation and preparation 
of tea, forming a very important industry, is principally sent to 
this country, thus forcing China tea away. Opium, grown only in 
—_ districts under Government supervision, and expo to 
China, is one of the most important sources of revenue. Salt sent 
from the Cheshire mines and obtained in other ways in Jndia, 
notably from the salt hills of the Punjaub, being subject to a uni- 
form tax, yields a large part of the revenue. Tobacco, extensively 
cultivated throughout the country for native use, does not as yet 
form an article of export of any consequence, but great attention 
is being paid to its growth and the preparation of the leaves. 
From the enumeration of these products, which have created a 
great expansion of trade during the last few years, and from the 
fact that an area of country equal in size to the British Isles is 
awaiting cultivation, in addition to Upper Burmah, it will be 
apparent that the principal medium for continued progress is the 
opening up of the country with means of conveyance, for duri 
the last ten years, while the railways have increased at about the 
rate of 560 miles a year to double their length, and the taxes 
from land, opium, and salt have only slightly increased, the total 
revenue has increased by a fifth. But the expenditure, which ten 
years ago was a million and a-half under the revenue, is now esti- 
mated at half a million above, and is causing delay in starting 
oe railway undertakings. The expenditure on railways 
and roads chargeable to revenue is about twenty-one and a-quarter 
millions, and a capital expenditure on public works of about five 
and a-half millions, whilst in the United States up to August of 
this year, that is for the eight months, private enterprise has 
constructed six thousand miles of railway, being nearly half the 
Indian mileage, at an estimated capital of forty millions sterling. 














THE LATE Mr. THoMAS WALKER.—Mr. Thomas Walker, of the 
Patent Shaft and Axle Company, Wednesbury, and of Berkswell 
Hall, died on Saturday, in his seventy-first year, at Studley Castle, 
the residence of his eldest son, Mr. T, Eades Walker. 


Corton SPINNING BY WATER PoweR IN InDIA.—A NEW 
INDUSTRIAL ENTERPRISE.—On Wednesday, the 5th October, the 
first of a series of mills to be driven by water power was opened by 
the Gokak Water Power ard Manufacturing Uo. at the celebrated 
falls of the River Ghat-prabha, in the Southern Mahratta Country. 
This mill, which is intended to spin cotton, overlooks the Falls, and 
has been constructed to hold 22,000 spindles. For the necessary 

wer to drive the mill, water is diverted from the river at the 

ead of the rapids, about half a mile above the Falls, into a channel 
running el with the river, and rushes down the face of the 
cliff through a perpendicular steel] pipe, about 180ft. long, into the 
turbine house aw the Falls, where three turbines of 250-hkorse 
power each transmit the power to the mill. The transmission by 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THE year 1887 has now so nearly come to a close that a review of 
the twelve months is possible. e year has upon the whole been 
an improvement for the Staffordshire iron trade compared with 
that of 1886. There had been several spurts which have done 
much to atone for the quietude during other parts of the year, 
Production has bulked out quite as well at the mills and forges 
as for several years past. 

The sheet makers especially have had a grand time of it during 
the year as regards the demands, though prices have been lean, 
The quietude in the marked bar trade has been the least satis. 
factory feature of the twelve months. 

It is somewhat singular that the existing experience of the trade 
is pretty much the experience of just a twelvemonth back, 
Then, as now, November and December were greatly improved 
months, and the year opened very cheerfully. An appearance of 
American buyers on the market it was, however, that caused the 
spurt of the late autumn of last year. The spurt, however, only 
continued up to early in. March, and trade then again fell off, 
Prices of marked bars have seen no alteration on the year, £7 
being the standard throughout 1887, except in the case of Messrs, 
Jobn Bradley and Co., who, occupying a wholly exceptional posi- 
tion, reduced their bar prices a couple of months ago £1 to £1 10s, 
per ton, making S. C. Crown bars £8, and other irons in propor- 
tion. Early last January prices were quite excited, alike of pigs 
and finished iron. Unmarked finished iron went up 5s. to 7s. 6d, 
oe ton, and while good second-class bars were £6 10s., common 

rs were £5 to £5 10s., as strip was then advanced to £5, and 
common hoops to £5 5s., while angles were £5 10s., an advance of 
10s. Sheets for the galvanisers also went up 10s., making doubles 
£6 15s. to £7. Galvanised corrugated sheets were likewise declared 
similarly advanced. 

There is hardly likely to be any repetition in the coming year of 
the action which in February last the makers of unmarked iron 
= in declaring an “ official” advance of 10s. per ton on 

rs, ——. strips, kc. The market refused to respond, but a 
7s. 6d, advance, and in some cases 10s, was at that time being 
actually obtained. 

The ms pos quarterly meetings were a considerable contrast upon 
what had gone before, and sheets were lower by 5s. to 10s. per 
ton, and other qualities suffered a somewhat similar decline. Com- 
mon bars were £5; sheets—doubles—£6 7s. 6d. to £6 10s.; and 
strips, £5 to £5 5s. These prices fell further as the quarter 
advanced. Before the third quarter of the year came on there 
was, however, a decided change for the better, and in July prices 
were again moving upwards. The sheet makers put 5s. on their 
prices, and the galvanisers put on 10s, August and September 
added to the improvement, the United States being prominent 
among the buyers, and at the October quarterly meetings the 
revived demand was more perceptible all round. Another 5s. was 
put upon sheets, making doubles £6 10s., and lattens £7 7s. 6d. 
to £7 10s. Tube strip has advanced 5s., making the quotation of 
the associated makers £5. A further 10s. was put upon galvanised 
sheets. There is no occasion to follow the trade through the last 
quarter of the year, The improvement of October has continued 
and devel 

There is a little tendency this week among pig buyers to take 
advantage of the re-action on the Northern Ova 9 They 
are inclined to a less eagerness in operating. Pig sellers, however, 
are unaffected by this reserve, and maintain that the Scotch mar- 
ket has no sufficient bearing upon the Staffordshire trade. Nego- 
tiations in Staffordshire pigs are of an essentially legitimate 
character, and any stecligtbening there may be in prices is invaria- 
bly supported by a genuine improvement in demand. At the 
present time the position of makers is fully sustained. Hematites 
of West Coast and Welsh brands are stronger-than last week, and 
are in several cases wholly withdrawn from the market. Imported 
Midland pigs are also fully as strong as a week ago. Staffordshire 
pig makers are experiencing a larger demand than for a long time 
past. Contracts are being refused daily. Some brands of cinder 
pigs have risen from 2s, 6d. to 5s. per ton. The Spring Vale brand 
of common iron is now quoted 33s, 9d., and B.L.M. iron 45s. The 
oa are very busy. 

ere were to-day, Thursday, in Birmingham, indications of a 
further improvement in finished iron, Sectional meetings of trade 
are being projected here and there, and there will probably be an 
early advance of 10s. per ton in sheets. Should this be the case, 
there will be an appreciable increase in the output, it being the 
intention of some proprietors to re-start idle mills directly prices 
become more remunerative. Black sheets are still quoted £6 5s. 
for 20-gauge, and £6 10s. for 24-gauge, with £6 15s. as the quota- 
tion for forward deliveries. Operations at the galvanising works 
are being conducted with considerable activity. Orders are so 
numerous that rapid execution is rendered impossible, and mer- 
chants can seldom obtain their plies with promptitude, Gal- 
vanised sheets of 24-gauge bundled, delivered ‘Liverpool, are now 

uoted £11 to £11 10s. Last month’s shipments of galvanised 
sheets were 13,230 tons, which is 2192 tons, or over 16 per cent. 
advance on the corresponding total last year. 

The demand for bars being well within the supply, prices cannot 
rise. The Earl of Dudley’s brand is £7 12s. 6d., and John Bradley 
and Co.’s 8.C. brand £8. Other makes remain at £7. Common 
bars are £5 to £5 10s., though occasionally inferior supplies may 
be had at £4 17s. 6d. The prices of strips are well maintained, 
and in some instances makers report that they ave getting rates 
above the £5 quotation of the associated makers. e wrought 
iron tube makers are working four days a week. Coopers’ hoo 
were this afternoon on Change quoted £5 2s. 6d. to £5 5s., while 
a hoops were £5 10s, Crown hoops were £6 ; hinge strip, 
£6 ; nail strip, £5 to £5 2s. 6d.; and other merchant iron in pro- 
portion. Puddled iron billets were quoted £3 17s, 6d. to £4 
per ton. 

The Staffordshire Steel and Ingot Iron Company is producing 
larger quantities of metal from its basic and Batho-basic furnaces. 
The plant is running full time, and is pressed with orders. 
Inquiries are numerous, and are likely to result in heavy work for 
the beginning of next year. Basic boiler-plates are quoted £6 10s. ; 
plates for general engineering work aiso £6 10s. ; up to 12in. 
— and din. rounds and squares, £5 15s.; blooms and billets, £5. 








steel wire ropes is first up toa pier on the southern cliff i diately 
overlooking the turbines, at a length of 300ft., and thence to the 
mill, situated 439ft. further south. The extraordinary length and 
peculiarity of the line of transmission, and the speed attained by 
the huge pulley wheels, are said to surpass anything of the kind in 
the world, and the smoothness and ease with which everything 
works reflects the highest credit on the engineering skill of the 
eminent suppliers of the turbine machinery, Messrs. Escher Wyss 
and Co., of Zurich. The mills are fitted with all the latest 
os eee ey in spinning machinery by Messrs. Howard and 
Bullough and others, and are three miles from the new West Deccan 
Railway, which will shortly be opened. Mr. J. M. Kerr, late of 
the Chorley Moor Mill, Lancashire, is the manager, and has now 
sole charge of all the works, but the construction and superintend- 
ence of them was carried out by Mr. R. B. Joyner, C.E., executive 
engineer, Dharwar, whose valuable services were kindly lent by 
Government. Mr. Ledermann, from Messrs, Escher Wyss and Co., 
has attended to the erection and starting of the turbines. The 
Indian agents of the company are Messrs. Ritchie, Steuart, and 
Co., Bombay. Thousands of natives of every class have been 
attracted from all parts of the country to see the mill, and have 
taken the liveliest interest in the working of the machinery, both 
inside and outside. The introduction of such an important indus- 
trial work must eventually prove of immense benefit to this vastly 
populated district.—The Times of India. 





petition in steel tin bars is much to the disadvantage of Staf- 
fordshire makers. Welsh steel tin bars are sent into this district 
at a figure below that asked for native made bars, the price being 
£5, a rise upon the last two or three weeks of 5s. per ton. Some 
Welsh makers—such as the Blaenavon Company—decline to quote 
this week for steel at all. 

Messrs. Hatton, Sons, and Co., Bilston, report an improved 
demand for soft steel sheets and plates of first quality rolled from 
ingots made from their own converters. 

t is understood here thatthe reason why some of the Welsh 
steelmasters are indi d to accept any orders from local con- 
sumers is that they are behindhand with contracts for blooms for the 
American market and also with some of the new sleeper contracts 
for the Indian railways. Sleeper orders are reported to have 
recently reached some of these same firms from Australia in 2000 
ton lots of 18in. wide section and of ,%in. thick plates. The 
sleepers for the Indian lines are largely of din, section, 

e iron and steel exports for November are shown by the Board 
of Trade returns to have increased on the year 62,501 tons in 
quantity and £363,802, or 205 per cent, in value, The October 
returns of the exports of pig iron contrasted very unfavourably ; 
but a much better trade was done in the month ended November 
30th. The figures show an increase of nearly 20,000 tons in the 
quantity exported as contrasted with November, 1886, and an 
increase in value of 3°2 per cent. The countries with which this 
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increased trade has been done are Germany, Belgium, Italy, and 
the United States. — oye j 

In bar and angle iron likewise the steady progressive movement 
is kept up. The month’s increase in the quantities exported is 
very nearly 3000 tons, and in value itis 15 per cent. The exports 
of 7 aro iron are again in the ascendant. The month’s increase 
js 21,164 tons in quantity, and £101,296, or 32 per cent. in value. 
The increased trade has been done chietly with Sweden and Nor- 
way, British North America, and the East Indies. There has been 
u very large decline in our exports of this description of iron to 
Australasia and Brazil. Cast and wrought iron shows the substan- 
tial increases of 3534 tons and £77,493 on the month. In hoops 
and sheets the month’s increase is 3965 tons in quantity, and 
£24,019, or 8°5 per cent. in value. The past month’s exports of 
old iron have risen in value by 103 per cent. 

The following is a list of the principal classes of metallurgical 


exports :— 

I Month of November. 

aie 1886. 1887. 
Pig and puddled.. -- £158,431 £200,501 
Bar, angie, &c. -» 119,849 137,660 
Railroad... .. 314,571 415,867 
Rete 44 808 58,915 
Telegraphic ditto 14,093 14,089 
Cast and wrought 311,218 888,711 
Hoops, sheets, &c. 281,409 .. .. 305,428 
Old iron... «.  -- 25,005 .. .. 57,588 
Steel, unwrought 155,811 .. .. 148,818 
Tin-ceAOO asi os, .08 $22,491 367,277 
Hardware and cutlery 239,260 268,718 
Machinery le ee 656,364 809,103 
Steam engines .. .. .« 287,286 240,069 


A valuable discovery of coal has just been made at the collieries 
of the Pelsall Coal and Iron Company, near Walsall. The cele- 
brated seam known as ‘‘the Staffordshire yard coal” has been 
struck at a depth of only twenty-one yards from the surface, and 
the company’s engineers believe that it extends all over the estate 
of the company, an area of some 1100 acres, The difficulty which 
has hitherto surrounded the working of this seam in some localities 
has been the poorness of the roof, which has prevented its being 
got by gob roads. But the Pelsall Company believes that by 
driving straight into it they will be able to get it out at a profit, 
though at some points the seam may be found to be at a depth of 
eighty yards, e coal is very hard and bright, and experiments 
have proved it to be suitable for coking purposes, the analysis of 
the coke produced showing 1:49 per cent. of sulphur, and 10 per 
cent. of ash. Being a dense coke, it will bear a great weight in 
the blast furnace. The company have determined to erect Carr's 
disintegrating machines for pulverising the slack, which, after 
washing, will be put into coking ovens, which have yet to be built 
on land adjoining the blast furnaces. It seems likely that 
rectangular ovens, with a convex top, of 12ft. by 7ft. 6in. size, will 
be determined upon, 

On Wednesday a boiler explosion occurred at No, 9 pit of the 
Pelsall Coal and Iron Company, by which three men were killed 
and several others were injured. The boiler was one of a set of 
three boilers, and was, it is stated, not usually worked at above 
20 Ib. re. The force of the explosion was very great and the 
plates of the boiler were opened out quite flat. No great damage 
was happily done to property, and the men in the pit were got out 
safely, After slight repairs the engine and winding appliances 
will again be in working order. The engineer and firemen are 
among the killed, and it is feared that some of the injured will 
also die. Fortunately No, 9 pit is not part of the main New Plant 
colliery of the company, or the results of the explosion might have 
been more serious, 

A large machinery order has recently been placed by the Bir- 
mingham Small Arms Company with Messrs. Fielding and Platt, 
of Gloucester. The company has ordered several powerful 
hydraulic presses, with the necessary pumping engines, accumu- 
lator, and mains. The presses will be wholly of steel and 
gun-metal, and will be constructed to stand a working pres- 
sure of 3 tons per square inch. They will be provided with 
self-acting valve gear. The ity for uninterrupted working 
which is involved in the execution of large machinery con- 
tracts has led to the provision in these presses of special 
appliances for preventing stoppage for the repair of valves. The 
hydraulic power will be supplied by means of a large pair of com- 
pound duplex pumping engines a of indicating upwards of 
150-horse power. ‘These engines will form an interesting portion of 
the installation. They are of a new type lately invented and 
patented by Mr. John Fielding. They have several uliarities, 
of which the most striking is the substitution of one valve to control 
the steam ports of both cylinders in the place of a slide-valve to 
each. I understand that the arrangement absolutely obviates the 
possibility of uneven wear, with its attendant leakage of steam and 
waste of power. These engines are adapted for all pu for 
which pumps are employed. The valve-gear also is applicable to 
crank engines for impelling machinery of any kind. 

Manufacturers of miscellaneous metal goods, in the production 
of which copper, brass, or tin are chief factors, are daily further 
advancing their prices in the Birmingham and Wolverhampton 
districts. Extensive orders are being received by these manufac- 
turers alike from home consumers and foreign merchants who are 
operating in the interests of their export customers. The stock 
orders for next quarter's execution are heavy, and they are still 
arriving. Consumers are very anxious to cover their forward needs, 
Discount on cabinet brassf: dry is reduced 5 per cent. on the gross, 
while net goods are advanced 10 per cent. ‘The brass lock furni- 
ture firms by alterations in discount have increased prices 15 per 
cent. Certain of the plumbers’ brassfounders are preparing to 
advise new lists, which will show reductions in discounts equal to 
5 to 74 per cent. advance on the net on general goods, and 10 to 
15 per cent. on heavy all-brass or all-copper goods. In general 
tinning an advance has occurred in the case of some firms of 2s. 4d. 
per cwt., while tinned nails, tacks, fancy staples, &c,, have been 
advanced 10 per cent. on the net. Further advances are pending. 














NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


Manchester.—The market has necessarily been somewhat un- 
settled by the sudden drop which has taken place this week in 
Scotch and North of England warrants, but a strong tone is main- 
tained so far as makers’ iron is concerned, and since my last report 
was written there has been a considerable further upward move- 
ment in prices all round, with a very fair weight of business doing 
at advancing rates, As I have previously pointed out, the heavy 
weight of buying recently going on has to a large extent been 
speculative, There is no appreciably increased weight of iron 
going into actual consumption, and although there is an undoubted 
general activity in the steel trade, the iron using branches of 
industry are for the most part still only moderately employed. 
The belief is, however, generally prevalent that trade is really better, 
but as yet there is no sufficient improvement to establish prices on 
any materially higher basis. That B ao have been excessively 
low—too low, in fact—is generally admitted, but buyers have been 
so long accustomed to these excessively low prices, that they have 
almost come to be re; ed as the normal standard of values, and 
the somewhat rapid advance during the past fortnight, although it 
has only age makers’ quotations up to what is really only a 
legitimate and perfectly moderate basis, has been rather looked 
upon as an inflation of values which there was nothing in the con- 
dition of trade to warrant, and which could be only temporarily 
maintained. To some extent this opinion has apparently found a 
justification in the seeming collapse of warrant prices at Glasgow 
and Middlesbrough, and the underselling which been going on 
amongst{speculative holders, who have evidently considered it pru- 
dent to re-sell, even if they had to come below current prices, 
whilst they had the opportunity of realising a profit. 





The Manchester iron market on Tuesday brought together a full 
attendance, but the reports from that day’s Glasgow market, of a 
sudden drop of more than a shilling per ton in warrants, had the 
effect of unsettling business, and there was very little buying. 
Makers’ quotations, however, were not appreciably affected ; 
indeed, in most cases a further advance was being held to, and 
there was no anxiety to sell. So faras Lincolnshire and Derby- 
shire makers are concerned, they are already so largely sold over 
a considerable portion of next year that they are indifferent 
about booking further orders, and in some instances prices are 
quoted that are absolutely prohibitive. On the other hand, con- 
sumers and merchants are for the most part well covered for any 
prospective requirements over the first three and six months of the 
new year, and there are very few actually large buyers in the 
market. For Lancashire pig iron quotations have been stati 'y 


demanded that some remedy should be found to protect th 
interests of engineers. 

There is no material change to report in the condition of the 
coal trade; the demand all through continues very yuiet, and 
collieries are barely kept going from hand to mouth on a restricted 
output at low rates. Por shipment there has been a rather larger 
larger demand, but no really better prices have been obtainable. 

Barrow.—There is a marked improvement in the iron trade this 
week, and prices have advanced fully 2s. 6d. per ton, mixed par- 
cels of Bessemer being now quoted at 47s, 6d. per ton net, f.o.b.; 
No. 3 forge is quoted at 47s. per ton. The market at Glasgow on 
Wednesday showed a depreciation of 2s. per ton on hematites, but 
this was caused by speculation, and does not disturb the general 
firmness of the market. Makers are very well sold forward, and 





for months past at about 38s, 6d. to 39s, 6d., less 24, for forge and 
foundry qualities, delivered equal to Manchester, and prices remain 
firm at these figures, with a moderate business doing. For Lincoln- 
shire iron the average quotations are now about 3/s. 6d. for forge 
and 38s, 6d. to 39s. for foundry, less 24, delivered equal to Man- 
chester, and in one instance 1s, 6d. to 2s. per ton above even these 
figures are the nominal quotations; but I do not hear of any 
business being done at the advanced prices; for Derbyshire 
foundry 42s., less 24, delivered equal to Manchester, is now the 
minimum quotations, and in some instances makers have with- 
drawn quotations altogether. Good named brands of Middles- 
brough are firm at 43s. to 43s. 6d., net cash, delivered equal to 
Manchester, and about these figures has been got; makers of 
Scotch iron were, notwithstanding the fall in warrants, also very 
firm, and holding, if anything, for rather higher prices. 

In hematites the tendency of prices continues upwards, and 
53s, 6d., less 25, is now the minimum quotation for good No. 3 
foundry qualities, delivered into the Manchester district, and at 
this figure sales have been made. 

There is a continued strong upward movement in steel plates ; 
during the week orders have n booked by local makers at 
£7 10s. for steel boiler plates delivered in the Manchester district ; 
and on Tuesday, following the advance by the Scotch makers, their 
quotations were put up to £7 15s., representing an advance of fully 
15s. to 20s. per ton during the past fortnight. For steel forgings 
rather better prices are also being got, but the actual advance in 
these is comparatively immaterial. 

Manufactured iron makers, following the upward movement in 
pig iron, put up their prices about 2s. 6d. per ton upon recent 
minimum rates, and good qualities of bars were quoted at £5; 
hoops, £5 5s. ; and local made sheets, £6 15s. per ton: with good 
Staffordshire qualities for —s purposes quoted at £7 to 
£7 5s. per ton delivered in the Manchester district. There is un- 
doubtedly more business coming forward, but to a considerable 
extent this seems to be due to an anxiety on the part of consumers 
and dealers, in anticipation of an upward movement in prices, to buy 
for next year; and the maintenance of higher prices for finished 
iron will greatly depend upon the present advance in pig iron 
being held to. Manufacturers, however, are not.at all anxious to 
sell even at the advance, and are very chary about committing 
themselves to anything like long forward delivery. 

The condition of the iron foundry trades remains without any 
appreciable improvement, except that hereand there in special classes 
ot work there is some activity. Founders generally are only in- 
differently employed, and in the ordinary run of engineers’ and 
builders’ castings there is only a limited amount of work giving 
out, which is competed for at prices that are cut quite as low as 
ever. In builders’ work ype 3 prices are cut excessively low, 
and ordinary castings, such as columns and girders, are supplied 
and fixed at as low as £4 7s. 6d., and even in some instances at 
£4 5s, per ton, whilst ordinary ™ castings, although they are 
quoted at £4 15s., can be got readily at £4 10s. per ton delivered 
in the Manchester district. Notwithstanding the recent advance 
in Belgian rolled iron girders, these are still being delivered in 
this country in certain sections at under the price that English 
makers can take, but this competition is now wd successfully 
met by the introduction of steel girders of English manufacture, 
which are not only very largely used in this country for construc- 
tive work, but are being shipped extensively to India and other 
parts, Steel girders, which range from £6 10s. to £9 per ton, 
according to section, are, of course, considerably higher in price 
than the Belgian rolled iron girders, but they have the great 
advantage of very much less weight in proportion to strength, 
which is a very important consideration when the question of long 
carriage is involved. 

There seems to be rather more work stirring amongst engineers 
and machinists, but any actual improvement in trade generally is 
not yet very perceptible. 

Messrs. Vavghan and Son, of West Gorton, have just completed 
for a firm at Havre a powerful overhead travelling crane, which 
has been constructed on improved designs recently introduced and 
Eeaiee by the above firm. This crane, which is constructed to 
ift upwards of forty tons, and has a span of 49ft., is rope-driven, 
and the shafts carrying groove pulleys transmit backward and 
forward motion to the various driving shafts by means of straight 
and cross belts, which obviate the objectionable shocks produced 
by the use of friction clutches, &c. There are two speeds both for 
the longitudinal and the cross traverse, and the main lifting barrel 
has also two speeds, whilst there is a smaller barrel at a quicker 
8 of hoisting for light loads. For the longitudinal traverse 
the speed can be varied from 50ft. to 100ft., and for the cross 
traverse from 35ft. to 50ft. per minute, and the lifting speeds range 
from 30ft. for three and a-half tons to 2ft. 6in. for forty tons, with 
a lowering speed about 60 per cent. faster than the hoisting speed. 
The large barrel has right and left-hand grooves, so that the chain 
suspending the weight is always kept in the same vertical position, 
and the middle part of the chain is carried by a cross-bar above, 
by which on there are four chains in equal tension 
carrying the load. A simple but important improvement has also 
been introduced in the hook carrying the load, the head being 
arranged to rest on conical roller bearings, which enables the 
heaviest load to be swung round with perfect ease, e long cross 
shafts which give motion to the cross traverse and the hoisting 

ear are supported on ingeniously designed tumbler brackets— 

Jaughan and Foster's patent—which automatically drop down out 
of the way whenever the worm-box attached to the crab has to 
pass over them. The whole of the machinery is under the control 
of an attendant suspended in a cage underneath the crane, where 
he has an unobstructed view of the shop floor and the load which 
is being dealt with by the crane. 

Messrs. Frank Pearn and Co, have secured the contract for the 
pumping plant of the Barton-on-Humber waterworks. 

The annual meeting of the Manchester Association of Engineers 
was held on Saturday, and Mr. Samuel Dixon, of the firm of 
Kendal and Gent, Manchester, was unanimously elected president 
for the ensuing year. Mr. Alderman W. H. Bailey, the retiring 
president, who has filled the office for three years in succession, in 
responding to a vote of thanks, offered two or three pertinent 
remarks on questions of general interest. Alluding to technical 
education, he urged the importance of a careful selection of the 
men in whose hands it was placed ; he considered that they ought 
not to permit a man, simply because he was a Greek scholar, to 
have control over the teaching of engineering in Lancashire. It 
seemed to him that if engineering was to be taught at all, it ought 
to be taught by a bone oma man, who had not only spent a portion 
of his time in the cyte: Ame but who had also passed through 
the practical routine of the works. In such a case students would 
not be set to draw engineering details which had long been super- 
seded, nor, on the other hand, would our class books be so far 
behind as was the case at present. Amorigst several other impor- 
tant subjects which might very well claim the attention of the 
Association was the question of the wor of drawings. It was 
scarcely necessary that he should them that the extent to 
which designs sent in reply to inquiries for quotations were copied 
and sent to rival houses for re-quotation was simply shameful, and 











are declining forwarc deliveries except at a substantial advance in 
prices. Stocks remain very large, but they are firmly held. The 
general opinion is that the revival in the hematite pig iron trade is 
one < en and that although a quieter tone may be 
expected during the approaching holiday season, the prospects of 
the new year are of a decidedly cheerful character. In the steel 
trade there is no change to note in the steady and brisk features 
which have characterised operations during the past few months. 
Light sections of rails are quoted up to £4 7s. 6d. per ton, and 
ordinary sections at £4 2s, 6d. net at makers’ works, f.o.b. Billets 
and bars are in good demand, but slabs and blooms are neglected. 
A few orders are in the market for steel for shipbuilding 
purposes, and increased activity may be looked for, not only 
in this department, but in the shipbuilding trade generally. 
The business offering in shipbuilding is more active than of late, 
and several orders are expected to be placed with Barrow builders. 
The engineering trades are busier and a gradual return to activity 
is looked for in the early future. The engines which Messrs. 
Weston and Copeland are building for the Manx steamer King 
Orry are of the compound type, with 50in. high - pressure 
and 90in. low-pressure cylinders; the stroke will be 6ft. Gin. 
The boiler pressure will be 110 lb. to the square inch, and 
the engines are expected to develope forty-two revolutions 

r minute, from which a speed of eighteen knots is expected. 
There is every probability of a new line of steamers being esta- 
blished between New York and Barrow for the carriage of a cattle 
and general American produce trade. It is also contemplated to 
carry petroleum in bulk, for which purpose specially constructed 
sailing vessels will be built. Finished iron is a slow and moribund 
trade. Iron ore is strong in tone, and prices range from 9s. 6d. 
to 13s. per ton at mines according to quality. There is a busy 
trade in coal and coke at steady prices. Shipping is quiet, as is 
usual at this time of the year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE Sheffield Corporation, on the advice of their Parliamentary 
Committee, are to petition Parliament in favour of the Midland 
Company's proposal to take over the powers, rights, and privileges 
of the Dore and Chinley Railway Company, and to construct the 
line. It is expected that out of the Dore and Chinley line will 
spring another short railway, connecting it with the main route of 
the Midland at Bakewell. This could be easily effected by taking 
the metals down the Valley of the Derwent from Grindleford 
Bridge—near the Duke of Rutland’s shooting-box—past Stoke Hall 
to Baslow—close to the Duke of Devonshire’s ‘‘ Palace of the Peak” 
—thence along the valley to Bakewell. There are no engineering 
difficulties, and it would form a pleasant alternative route to 
London, while opening up a most picturesque and fairly prosperous 
district. The entire length of the line would be only a few miles. 

By the death of Mr. George Brown, of Rotherham, a prominent 
figure in the iron industry of South Yérkshire has been removed. 
Mr. Brown, who had reached his eighty-third year, had been 
connected with the iron trade all his life. With his brother, the 
late Mr. John Brown, he carried on the Rotherham Forge, of which 
he became the managing director on its being converted into a 
limited liability company in 1872. He was at one time a director 
of the British Wagon Company. ‘ 

At the Yorkshire Iron and Steel Works, Penistone, the property 
of Messrs. Charles Cammell and Co., a serious explosion occurred 
on Monday morning. About 1000 men and boys are employed at 
the works, which are largely used for the manufacture of steel rails 
for inland delivery and export from Hull. The accident occurred 
in the Bessemer steel-making shop, and was caused by the plug at 
the base of a converter being forced out, thus enabling the molten 
metal to flow into the pit beneath, where, coming into contact with 
the moist earth, it exploded. The vessel was one of the largest in 
use by Messrs. Cammell and Co., but, as smal! heats were being 
blown, the charge was limited to nine tons of metal. Five blows 
had been already successfully carried out with the same converter, 
and there was therefore no reason to suspect any weakness in the 
vessel. The operation was going on in the customary style, when 
the plug suddenly gave way and the explosion occurred. About 
fifty men were near at hand at the time, and several of these had 
very narrow escapes. Nine men and one boy were injured, the 
latter somewhat seriously. The accident is believed to be due to 
the accumulation of gases evolved in the process, the action of 
which is not yet fully understood. The converter had cnly been in 
use eight or nine years, and was, therefore, comparatively young 
for a vessel of that kind. . 

South Yorkshire collieries continue to do a satisfactory trade 
with the principal port—Hull. Last month 152,544 tons were 
forwarded from Yorkshire collieries, being an increase on the 
month’s tonnage of 21,600 tons. Of this, 105,576 tons were sent 
by rail. Since the opening of the Hull and Barnsley line the 
rates of carriage have been considerably reduced, causing the 
business to be greatly increased. Coalowners do not regard the 
on negotiations of the Hull and Barnsley Company with the 

idland with unmixed feelings. The pits on the new route have 
been greatly benefitted by the more favourable tariff, and if the 
Midland were to work the line it is anticipated that the competi- 
tive advantages would be minimised. 

Steel rails are the most fluctuating of all industries. During 
November the export trade reached a total value of £290,403 com- 
pared with £215,833 for November, 1886 ; for the eleven months, 
£3,022,956 against £2,249,304 for the corresponding period of 1886. 
The principal market was the United States, which took a value of 
£82,956 ; next came British East India, with £77,331; British 
North America, with £29,005 ; and the Argentine Republic, £28,536. 
These were all large increases on 1886. For the eleven months the 
United States showed an immense advance—£739,312 as compared 
with £220,095 for the corresponding period of 1886 ; British East 
Indies, £643,808, against £574,527 ; Australia, £341,878, against 
£400,929. 

Professor Arnold Lupton, of Leeds, lectured here on the 3rd inst. 
on ‘‘Coal Dust a Cause of Explosions, and How to Lay It.” It had 
been taken for granted in the past, he said, that fire-damp, or 
marsh gas, was the cause’of explosions, and the eyes of engineers 
had been closed to every other cause. French mining engineers 
seemed to have been the first to suggest coal dust as a cause of 
explosions, though in 1876 Mr. Wm. Galloway, one of H.M. Inspec- 
tors of coal mines, sent a paper to the Royal Society in which he 
gave the evidence of experiments and investigations to prove that 
coal dust was the prime agent of destruction in colliery explosions, 
and this paper he followed up with others. Several mining engi- 
neers then took up the inquiry, and the Royal Accident Commis- 
sion, Professor Abel, the Prussian Fire-damp Commission, and 
others made experiments. To Mr. Galloway, however, belonged 
the chief credit of the discovery that coal dust is the main agent 
in colliery explosions, and the knowledge he gave to them was of 
priceless value. It had been proved that very fine coal dust, when 
stirred up with air, was explosive, and also that coal dust not so 
fine was explosive in an atmosphere containing only 1 per cent. of 
gas—a percentage too small to be discovered by ordinary methods, 
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THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tue Cleveland iron market has been during the past week in an 
excited condition. Prices have risen rapidly, and considerable 
quantities of iron have been sold, both by merchants and makers. 
There was a large attendance at the market held at Middlesbrough 
on Tuesday, but something like a reaction occurred on the receipt 
of a report from Glasgow that that market had become weak, 
owing to numerous realisations. Merchants’ price for No. 3 
G.M.B. became 33s. 9d. per ton, as compared with 32s. 3d. a week 
ago. Buyers are now again cautious, and do not offer more than 
32s. 6d. Makers who were accepting the latter figure at the 
beginning of last week now quote half-a-crown more, and will not 
make any concession. Forge iron has advanced to about the same 
extent as No. 3, and the sales recently made have been at 32s. 6d. 
per ton. 

Warrants have been fluctuating considerably, from 33s. per ton 
on the 6th inst. they advanced to 35s. on the 12th; but on Tues- 
day, the 13th, sellers were at 34s. 3d. and buyers at 6d. less. 

The stock in Messrs. Connal and Co.’s Middlesbrough store 
increased 716 tons last week, the quantity held on Friday night 
being 327,999 tons. 

The prospects of fi iron makers are brighter than they 
have been for a longtime. Inquiries and orders are numerous, 
and considerably higher prices are being quoted. The following 
are the rates asked at Tuesday's market:—Ship plates, £4 15s. per 
ton; sheets, £5 17s. 6d.; common bars, £4 15s.; angles, £4 los. 
All free on trucks at makers’ works, less 24 per cent. discount. 

The demand for steel plates is greater than the supply, and 
prices have been raised about 15s. per ton. Steel rails have 
advanced 5s. and angles 7s. 6d. per ton. Some makers are refusing 
to quote at all. 

he second meeting for this session of the Cleveland Institution 
of Engineers, was held at the rooms of the Institution, Newport- 
road, Middlesbrough, on the 12th inst., Mr. R. Howson, the presi- 
dent, occupying the chair. A paper was read by Mr. Jeremiah 
Head, on ‘‘ The Biscayan Mineral Industry,” or, in other words, 
the iron mines and blast furnaces in the neighbourhood of Bilbao. 
An interesting discussion took place afterwards, in which Mr. 
Richardson, Mr. Munroe, Mr. Wood, Mr. Cowper, and other 
gentlemen of Spanish experience took part. The general conclu- 
sion which seemed to be arrived at was, that the Bilbao iron ores 
excel all others in the market for easy reduction into good hema- 
tite pig iron; and that owing to their nearness to a good 
navigable river, and their situation only three or four days’ 
voyage from English ports, they are not likely to be readily super- 
seded by any others. But should their market value rise con- 
siderably, it will lead to the development of the mineral districts 
in other ars of Spain, of which there are several, as well as of 
those in Portugal and various other countries. All that is really 
required for this purpose is British capital and energy. The new 
iron mines and mineral railway in the North of Sweden were alluded 
to. It was stated that whilst these ores are exceedingly rich and 
pure, they are at the same time most refractory and difficult to 
reduce. Several consignments have been in past times imported 
into Middlesbrough and tried in the blast furnacesthere. But the 
above difficulty, which has not yet been surmounted, has prevented 
the permanent establishment of atradein them. A vote of thanks 
to Mr. Head terminated the proceedings. 

One of the greatest difficulties which invariably follow in the 
wake of improved trade is the unsettlement of the minds of indus- 
trial operatives. It is but fair and right that they should be kept 
informed of the real condition of their interests whether favourable 
or unfavourable, and that they should have their full share of 
prosperity, as they always must have of adversity. But, unfor- 
tunately, many of the papers, from which almost exclusively 
they get their information, do not give it to them in the form of 
**the truth, the whole truth, and nothing but the truth.” When 
we consider the narrow sphere of observation of the average British 
workman, the want of opportunity to mix with any but those of 
his own grade, the scantiness of his education, the untrained nature 
of his judgment on general subjects, his frequent lack of moral 
courage, and his numerous class prejudices, we cannot be surprised 
if his beliefs are mainly regulated by his wishes. At the present 
time the cheap journals alluded to are busily occupied in “writing 
up” the improvement in trade. Day by day advanced prices 
are recorded and dwelt upon. Nothing is said about those which 
have remained stationary or fallen. It is what Glasgow merchants 
call “‘ bulling” all round. “‘ Bearing” is out of fashion. Now what 
these advances practically mean, where they take place and are 
maintained, is that producers are fully occupied for the present, 
and will get higher prices, in—say six months’ time—for the work 
to follow existing contracts. But the idea which the news- 
paper-instructed workman is day by day absorbing is that his 
employer is getting the advance now, and is withholding from him 
the share thereof. Consequently, we may soon expect a crop of 
labour difficulties. These, when they come, will most probably 
have a seriously-retarding effect on the advance towards more 
prosperous times. 

The slowness with which the benefit of improving trade is 
realised by producers is well seen by an examination of Mr. Water- 
house’s recent report on the bi-monthly returns of the North of 
England Board of Conciliation. The net average selling price of 
finished iron of all kinds during the two months ending October 
3lst was £4 12s. 6d. per ton, asaguinst almost identically the same 
figure for the previous two months. This proves conclusively that 
up to October 31st no benefit had accrued to this class of producers 
from the supposed improvement in trade. 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE Glasgow pig iron warrant market has been excited this week, 
in consequence of violent fluctuations in prices. On Monday the 
quotations advanced to close upon 43s., and on the following day, 
both at the forenoon and afternoon market, the price dropped to a 
much greater extent than usual. These rapid changes in price 
were to be expected, as those who have been holding pigs during a 
long period of depressien have been tempted to realise. 

Still there are features in connection with the trade which seem 
to indicate that a solid improvement may be experienced. One of 
these is the fact that the ironmasters are adding to the number of 
furnaces in blast, which they presumably mer | not do if they had 
no good prospect of a sale for their iron. The shipments of the 
past week amounted to 12,557 tons, as compared with 7260 in the 
corresponding week of 1886. Of the total amount fully 5000 tons 
went to Italy, and 1400 to the United States, while there is a 
gratifying improvement in the coastwise shipments, which for a 
long time have been comparatively poor. There is still a consider- 
able weekly addition being made to stocks in Glasgow warrant 
stores. 

Another advance of a substantial character has been made this 
week to makers’ prices. Free on board at Glasgow, Gartsherrie, 
f.o.b., No. 1, is quoted at 48s. 6d.; No. 3, 45s. 6d.; Coltness, 54s, 
and 45s, 6d.; Langloan, 52s. 6d. and 46s.; Summerlee, 52s. 6d. 
and 45s.; Calder, 48s. 6d. and 44s.; Carnbroe, 47s. and 43s.; Clyde, 
45s. 6d. and 40s. 6d.; Monkland, 44s. 6d. and 42s.; Govan, at 
Broomielaw, 44s. and 42s.; Shotts, at Leith, 49s. and 46s.; Carron, 
at Grangemouth, 52s. 6d. and 42s, 6d.; Glengarnock, at Ardrossan, 
4 43s, 6d.; Eglinton, 45s. and 42s. 6d.; Dalmellington, 46s, 
an 

On the Glasgow Exchange there has been an upward movement 
in the prices of Cleveland iron corresponding to that in Scotch ; but 
the amount of actual business doing in these warrants does not 
appear to be very large. The imports of Cleveland iron into Scot- 


land in the past week were 8703 tons, and the total arrivals for the 
year to date show an increase of 21,029 tons. 
The prices of Scotch hematite pig iron have been materially 





advanced. This was rendered necessary by the increased cost of 
Spanish ore to the ironmasters, which is about 3s. a ton more than 
it was a year ago. Hematite is quoted at 50s, to 52s., which repre- 
sents a rise from the lowest point of about 6s, a ton. 

In consequence of the advance in the price of hematite, the 
makers of Siemens steel have been obliged to revise their prices. 
As yet they are reluctant to quote specific rates; but the new con- 
tracts for vessels are understood to be taken at advanced prices. 

Makers of malleable iron are all reported to be very busy and 
well booked up for some time. There is a further increase in 

rices for fresh work. Merchants quote best bars £5 5s.; common 
nay £5; rivet iron, £5; nut iron, £4 1is.; angles, £5; and plates, 
£5 12s. 6d., all less 5 per cent. discount. 

The past week's shipments of iron and steel goods from the 
Clyde embraced locomotive engines to the value of £6600 for 
Rang hinery, £9500; sewing machines, £1668; steel 
goods, £6500; and general iron manufactures, £36,600. 

The coal trade is fairly active for the season, although as yet it 
has not received much impetus from the animation that prevails 
in other branches of the trade. Some kinds of coal are hardening 
a little in price, but as yet there is no general advance. The 

t week’s shipments were , embracing from Glasgow, 
4;103 tons ; Greenock, 87 ; Ayr, 8498 ; Irvine, 1803 ; Troon, 5150; 
Ardrossan, 2883; Burntisland, 12,955 ; Leith, 1525 ; Grangemouth, 
12,071; Bo'ness, 5314; Granton, 2128; Methil, 4624; and Port 
—, 180; total 81,321, against 69,035 in the same week of 
1886. 














WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

A curious accident has happened to the Evance oo coke 
oven at Cyfarthfa Works. The intense heat pulverised the brick- 
work, and fused the cast iron uprights, bringing down a portion. 
Repairs are now going on, and the mischief will soon be remedied. 
Fortunately it has not interfered much with the supply of coke to 
the steel works. 

I have notified on several occasions of late a sign or two of 
brightening prospects in the steel works. The re-starting at one 
point, purchase by a Sheffield firm of a Welsh works at another, 
even the transfer of Dowlais Steel Works to the seaboard, all 
showed a more hopeful character, and now this week prices are 
hardening all round. Pig iron is advancing, so also angles and 
bars. Even so for steel rails, though some can still be had, heavy 
section, for £4. Yet £4 5s. is again quoted, and light rails are up 
to £5 12s. 6d. By the end of the week I shall fully expect 5s. 
advance per ton all round. 

The quotations at the Exchange, Swansea, on Tuesday, may be 
taken as fairly representative of the current ones of the whole 
district. Pig iron, Glasgow, 44s. 3d. cash; Swansea pig, 48s. at 
furnaces ; cheapest offered Middlesbrough, 34s. 6d. for No. 3; 
merchant bars, £4 10s. to £4 12s. 6d., showing an advance of 
2s, 6d.; steel rails, £4 to £4 5s.; light, £5 5s. to £5 12s. 6d., some 
kinds offering as low as £4 17s. 6d.; Bessemer blooms, £4 5s. ; bars, 
£4 15s.; Siemens bars, £5 2s. 6d. 

Ironmasters are in a state which may be described as expectant, 
and any day are hopeful of a ‘“‘boom ” orsomething approaching to 
it. There seems to be an impression that the “cornering” which 
tin has met with is to be applied to pig iron, and all iron and steel 
manufacture would follow, just as tin plate has followed the 
advance in tin. This is now quoted at £166. The latest prices for 
tin plates are :—Iron coke tin, 15s. 3d. to 16s.; Bessemer steel 
cokes, 15s. 9d. to 16s, Exports last week were very satisfactory, 
95,597 boxes having been despatched from Swansea alone. In the 
face of an advancing tin market, and the rumours of a stoppage, 
the market closed firm. 

While on the subject of metals, I must note the gold discoveries 
in North Wales, which are arousing the keenest attention. Into 
that most secluded of districts, which is only frequented by the 
shepherd and, for the few summer months of the year, by the 
most adventurous of tourists, you may now see any day skilled 
assayists, Australian miners, members of the London press, 
energetic mining engineers, and keen speculators. I know the 
district well, having traversed it, and have been by many of the 
abandoned workings. The discovery is hot a new one, and a good 
deal of money has been sunk there on the artesian well system of 
getting more up. The last great venture, about twenty years ago, 
was by a gentleman who had had considerable experience in gold 
mining in South America. He stated then that there was plenty 
of gold there. 

It is announced that in the course of the month passenger traffic 
will begin on the Treforest, Caerphilly, and Newport Railway. 
Some little excitement has been caused amongst the holders of 
Barry Railway and Dock scrip by the statement that it has been 
omitted to apply for Government tion to a tion between 
the Barry and Taff at Hafod, and that a delay of two years must 
result. I donot think there is much cause for alarm, as an arrange- 
ment is likely to be brought about between the two railways. I 
note that stock is firm at 10}. Still, if the statement be correct in 
all details, it gives the Taff Vale the key of the situation. 

Rumours have again been floating about the district that the 
sliding scale of the Miners’ Association is in jeopardy. This is 
because the colliers of the district have voted against it by a small 
majority. The real case seems to be that the colliers in question 
in this way express their approval of Mr. D. Morgan being their 
representative for the Cheshire and Merthyr district. As for the 
scale, I am assured that they will not on any account consent to 
forego its advantages. This is a timely conclusion, as indications 
point to an advance. 

The tone of trade is firm, and prices are improving, though 
slowly. Latest quotations are:—Steam, 9s. to 9s. 6d.; seconds, 
8s. to 8s. 6d.; inferior coals, 7s. 9d. to 8s.; small steam 3s. 3d. to 
3s. 6d.; house coal, 8s. 3d. to 8s. 6d.; small, firm at last 
quotation; pitwood, 15s. 6d. to 15s. 9d. Judging from the 
contracts being placed, p are getting hopeful for 
a steady trade during the winter months, and this without any 
adventitious aid. Should the iron and steel boom come, or any 
difficulty arise between either of the great Powers, those who have 
placed contracts will deserve to be congratulated. Present signs 
are more significant of a rising than of a falling market. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE so far favourable results of the trade conventions at present 
operating have given a stimulus to the formation of more, so that 
the air is full of projects for establishing them all over the country, 
the latest phase of fashion having been to form a convention of iron 
merchants for North Germany to work hand in hand with the 
grand wrought iron one, and to this end a meeting has been held 
in Berlin, co, rae by the large and eminent firm of iron mer- 
chants, James Ravené and Son. The wire rod convention has also 
at last been definitely constituted, and the wire nail one is shortly 
to follow. All this has given great strength to the iron markets ; 

rices are firm, and a steady development of the trade is looked 

‘orward to for a long while to come, and no fear of prices receding 
is anticipated in face of the good demand and the present more 
favourable indications on all the foreign markets. The Silesian 
works, in spite of Russia being closed against them, are well 
situated just now as regards sales of manufactured iron, and crude 
keeps up its price well, as, with the exception of 40,000 t. in dealers, 
there is none disposable, all being in makers or manufacturers’ 
hands. The price of forge is M. 54; foundry pigs, 55and upwards ; 
bar iron, 135 to 140 ; girders, 150 to 155 ; and common plates, 160 
to 165 p.t. Also both from Belgium and France only favourable 
reports are received, and in the latter country now the three groups 
of works are satisfied with their position, only at Paris the trade is 
again unsettled, and a “ bear” movement at work, 





As was anticipated, the ore markets of this wa are reviving 
a little; as Spanish ore is rather difficult to get, demand is in- 
creasing and prices are rising, raw steelstone being now M. 9 and 
roasted 12 to 12°10, whilst Luxemburg sorts range from 2°20 to 
3°20 pt, all at mines. The demand for pig iron has continued 
ve risk, Spiegel has not changed much, but M. 52 have been 
paid for the lower grades, e prices are firm, and the more 
avourable accounts of the American market are likely to keep 
them so. Forge Peis in very full d d at the stipulated con- 
vention figure of M. 46) to 48 p.t., which is cheerfully paid, 
Many contracts are already closed till April, and some even to 
June, next year. Foundry pig has been in better request lately, 
and convention price the rule. Basic is in moderate demand at 

- 44; Bessemer, 49 to 51; Luxemburg, which bas risen again, 
34 to 36 p.t. The position of the manufactured iron trade is a 
tirm one, demand is satisfactory, and present prices are remunera- 
tive and firm at the minimum of M, 122°50 p.t., which is not 
likely to be raised for some time, unless raw iron is unnecessarily 
advanced, Export is dull, but the works have orders enough on 
hand for the coming quarter, so are not yet in a strait, but the 
inland demand cannot hold on, as at present, for ever, and what 
then if export should fail? The convention is doing well just now 
certainly, fur at a State tendering in Berlin the Silesian offers were 
M. 140 and 145 for bars, which is M. 30 above similar offers last 
ear. Again, it is regarded asa very encouraging result that 
3000 t. monthly have been contracted ae | the wrought iron sales 
bureau, considering that contracts were still running when it first 
came into operation. Hoop iron is still in very brisk demand, and 
prices range up to M. 130 p.t. Plates continue in the same stagnant 
condition as for along time noted, Sheets, on the other hand, remain 
firmat M. 142 ~ with orders enough at this price for the full capacity 
of all the works for weeks to come. At the same time that the 
sales syndicate for wire rods was announced, the prices were fixed 
for inland sales at, for iron, M. 116, and for steel 115 p.t., as noted 
hurriedly last week ; but of course for export these prices are not 
normal, and must be regulated according to English and Belgian 
competition and American demand. Girders are noted M. 115 in 
the West; angles, 132; and charcoal plates, 210 to 240 p.t. 
The steel works are pretty well engaged, mostly on domestic 
railway material. The last tendering at Frankfurt for rails 
showed M. 121 to be the lowest offer, and 123 the highest, 
and for sleepers 115, which, however, is a great improvement on 
former prices ; fish-plates were 98 p.t., all at works in West- 
phalia. At Elberfeld, where 9000 t. of rails and 11,000t. of sleepers 
were tendered for on the 6th inst., Krupp was the lowest for rails 
at M. 118, the Aachener Huttenverein being the lowest for sleepers 
at M. 1144p.t. No foreign offers were made in either case. Light 
rails are noted M. 100 to 110 p.t. On the 22nd inst. 130,000 t. of 
steel rails and 149,000 t. of steel sleepers, besides 30 t. of crucible 
steel points and a great deai of small ironwork, are to be tendered 
for by the State Railway Department at Frankfurt. The wagon 
works are gradually emerging from their long torpor. his 
week again 125 coaches and baggage, and 525 goods 
wagons have come to the shops; this, with those of last week, 
and other lots in expectation will keep them from desponding alto- 
gether. e machine works keep receiving fresh orders, and are 
mostly satisfactorily busy; but prices, though a trifle better, are 
still, through keen competition, down at starvation level. The 
boiler and constructive ironworks are rather better off in the latter 
respect. The brass foundry trade is rather demoralised, for buyers 
refuse to pay the higher prices for the finished goods necessitated 
by the rise in the raw metals required, and although iron has gone 
J so much of late. The market prices quoted are, for bronze, 
rae 190, phosphor bronze, 2°00; and red copper castings, 
, co) 





It now been decided to abandon the ——_ mode of heating 
the State railway carriages by means of pressed turf charcoal 
and saltpetre, and to use steam for the purpose. When will these 
chopping and changings cease! Why not let well alone? Nobody 
complained, but where such superfluity of officials in every State 
Department exists, there are sure to be enterprising busybodies 
always proposing some change or other, the result being that some 
alterations of arrangement in some department or other, some 
petty in the extreme, are constantly being published in the official 
Gazette, 

In the end Krupp has felt himself constrained to ——_ a letter 
in the Moniteur des Interéts Matériels, defending himself against 
the attacks of the Belgian press agitation with regard to his 
deliveries of cannon to that country. The only points of interest 
to those outside the controversy, and not materially affected, are 
that Krupp denies that within the last seventeen years even one of 
his cannon has burst ; that ever from the beginning of his manu- 
facture has he used any but crucible steel for them melted out of 
puddle steel mixed with best wrought iron, as the only really trust- 
worthy material, though it. is so much more costly, and that he 
never used Siemens-Martin or Bessemer metal instead, which are 
not trustworthy for cannon, and were both invented long after he 
had yeas § the proper mixture for toughness, durability, an 
purity. He repudiates altogether the insinuation that he ever 
substituted Bessemer for crucible steel in an order for rails; 
and lastly, he says that the slight indentation of 1 mm. 
deep, 2mm. broad, and 163 mm. long in his 24cm, gun delivered 
to Belgium in 1863, and after 151 rounds had been fired, was 
erosion, whilst the scoring in the opposing cannon, made by the 
Cockerill Company, which was only 9cm. bore, was caused because 
the steel from which it was made contained blow-holes. However, 
the agitation in Belgium has borne some fruit, and the old arsenal 
at Liége is now executing some of the guns for the new fortifi- 
cations, 

A Turkish journal reports that a foreign syndicate is in treaty 
with the Porte for the exploitation of the country’s coal mines, a 
considerable money advance being a first condition, but which is 
not yet settled, whilst an English syndicate is treating for the 
metal mines, £T.150,000 having been promised as a douceur on 
completion of the contract. 








PRESENTATION TO Mr. C. E. StRETTON.—At a meeting held on 
Wednesday, the 7th inst., in the Crown Court, Town Hall, a 
presentation was made to Mr. ©. E Stretton, in recognition of his 
services to railway servants. The | ane pe subscribed for by 
about 4000 railway servants in the United Kingdom, took the form 
of a handsome timepiece and aneroid. The timepiece is a model 
in miniature of the Nasmyth steam hammer with boiler attach- 
ment, the hammer, by means of an ingenious mechanical con- 
trivance, doing duty as the pendulum, while the dial and 
remainder of the clockwork are placed in the boiler. The time- 

iece is of Parisian manufacture, and is most cleverly constructed. 
Tt is proposed to place on a silver plate the following inscription : 
—‘*Presented to Clement E. Stretton, Esq., by the Mayor of 
Leicester, on behalf of the railway servants of the United King- 
dom, in recognition of distinguished services, especially in connec- 
tion with the Hexthorpe disaster, also for the promotion of safety 
in railway travelling.—Leicester, D: ber, 1887.” Mr. C. E. 
Stretton thanked the Mayor for his kindness in making the presen- 
taticn, and the 4000 subscribers for their handsome testimonial. 
As the Mayor had said, it was the custom some ten or fifteen years 
ago, when a railway accident took place, to suj that the ser- 
varits in charge of the train or oe must be the guilty parties, 
but time had since shown that this was not of necessity the case. 
It had now been proved that a railway servant could not be held 
criminally responsible if the appliances with which he worked 
were inefficient. The Hexthorpe accident, one of the most dis- 
astrous that had happened in this country for a long time, was 
proved to have been solely attributable, not to the negligence of 
the driver and fireman, who were arraigned for manslaughter, but 
to the suspension of the “block” system and the failure of an 
inefficient brake. 
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NEW OOMPANTES, 
Tue following companies have just been regis- 
te 


Pier Company of Nice, Limited, 

This company purposes to acquire the prome- 
nade pier at Nios, and the concession which has 
been granted in relation thereto, and to renovate 
and complete such pier, and all requisite conve- 


iences. It was red on the 3rd inst., with 
nionoet.1 of £60,000, in £5 shares. ‘The sub- 
scribers are :-— 


8 
Emmanuel Weigner, 10, Southampton-street, 
ion Coe, 5, Victoria-street, Westminster, ac- 
COUMOREE «0c te oe ae 0p ce oe 00. oe 
F. C. Furness, 5, Victoria street, Westminster, 
engineer's assistant .. .. .. «. .. . 
J. M. Solomon, C.E., 7, Lowhill-road, W. .. .. 
W. C Sturt, 4 Westminster-chambers, architect 
W. M. Tew, 9, Victoria-chambers, accountant .. 
C. H. Driver, 5, Victoria-street, architect . 
The number of directors—exclusive of deben- 
ture directors—is not to be more than five; the 
subscribers are to appoint the first. The com- 
pany in general ting will appoint r ‘a- 
tion. Qualification of future directors, £100 in 
the capital of the company or in debentures. 
The first issue of debentures will be limited to 
£60,000, 


1 
1 
1 
1 
1 
1 
1 








Ruabon Brick and Terra-cotta Company, Limited, 

This company eee to acquire cage at 
Ruabon, Denbigh, and to carry on business as 
brick, tile, and terra-cotta manufacturers, colliery 
and quarry proprietors. It was registered on the 
5th inst., with a capital of £35,000, in £5 shares, 
with the following as first subscribers :— 


se 


8 
Thos. North, 14, Frederick-crescent, North 
ET ee ee ee eee ee 
J. sneeny, 8, Belfour-street, South Lambeth, 
cler’ Sree ae ae ee ee 
J. P. Russell, 66, Durham-road, Manor Park, 
H. Simmons, 4, Budhurst-road, Kast Hill, Wands- 
worth oe oe .. oe * ae - oe 
W. Wallis, Pattenden-road, Catford eats es 
G 8. Howatson, 7, Princes-square, W., engineer 
W. H. Russell, 66, Durham-road, Manor Park, 
The number of directors is not to be less than 
two, nor more than five; qualitication, 100 shares 
each; the subscribers are to appoint the first. 


1 
1 
1 
1 
1 
1 





Wilhelmina and New Phenix Tin Mining Com- 
pany, Limited, 


Upon terms of an agreement of the 1st inst. 
this company proposes to acquire and work the 
New Phoenix Mine and the Wilhelmina Mine, 
situate in the parish of Altarnun, Cornwall. It 
was registered on the 3rd inst., with a capital of 
£100,000, in £1 shares, whereof 30,000 are 10 per 
cent. preference shares. The vendors are Mr. 
and Mrs. Joseph Bailey, of Lamerton, near Tavi- 
stock, and the following provision is made in the 
agreement, viz; That the company shall not 
investigate or require the production of the title 
of the said parties to grant such leases, or to make 
any requisition in respect thereof. The purchase 


consideration is as follows:—To Mr. Joseph 
Bailey, £6000 cash and 16,500 fully-paid ordinary 
shares; to Mrs. Bailey, £6000 cash and 16,500 


fully-paid oar" shares; and to Mr. George 
Shenton, of 35, Craven-street—in consideration 
of certain agreements on his part, and of labour, 
risk, and expenses incurred in the formation cf 
the company—£8000 cash and 17,000 fully-paid 
ordinary shares, A further sum of £7500 is pay- 
able in cash or preference shares in the event of 
the company issuing more than 80,000 shares. 
The subscribers are :— 


Shares, 
*The Hon. Frederick Charles Howard, 34, Fop- 
stone-road, South Kensington .. .. .. .. 
*G. W. Page Moor, 9, Carlisle Mansions, 8.W. .. 1 
*W. Forster Shaw, 123 and 124, Palmerston- 
buildings, merchant.. .. .. 2 .. «2 «- 
*W. H. Crane, 11, New-square, Lincoln’s-inn, 
eS ae ee ee ae 
F. Peachey, jun., Tremont, Anerley Park .. 
A. Baldwin, Scarbro’-road, Finsbury Park .. .. 
E. Scott, Elms-road, Clapham .. .. .. .. .. 1 
The number of directors is not to be less than 
three, nor more than seven; the first are the sub- 
scribers denoted by an asterisk, and Mr. J. 
Fletcher Pagent, F.G.S., of Plymouth. The 
remuneration of the board will be at the rate of 
£100 per annum for the chairman, and £75 for 
each director, to be doubled in any year in which 
= per cent, dividend is paid on both classes of 
shares, 


Sentai 








Rainway MATERIALS FoR ItaLy.—The Secre- 
tary of State for Foreign Affairs has received 
information that the Italian Ministry of Public 
Works will invite tenders in the month of 
January next for the construction, by private 
firms, of the railway lines from Messina to Cerda 
and from Eboli to Reggio, the latter including 
various branch lines. ‘Tenders can only be sub- 
mitted by such firms or parties as are known to 
and invited by the Government authorities, 

A LARGE SHELL FOR THE DyNaMiITE Guy.— 
Messrs. Brown and Brothers, of Waterbury, have 
completed the shell for a projectile of enormous 
size, for the dynamite gun to be used on the new 
cruiser now being built for the Government. It 
is a seamless drawn brass shell, 6ft. 8in. long, 
l4in. inside diameter, yin. thick, and weighs 
2001b. The shell, with its conical head, is all in 
one piece, being forced into shape by a heavy 
hydraulic ram. The drawing of the shell was 
witnessed by Lieutenant Zalinski and G. H. 
Reynolds, consulting engineer of the Pneumatic 
Dynamite Gun Company. The shell is intended 
to carry 6001b. of explosive gelatine, shells 
carrying 551b. only having been used in the 
recent experimental trial in New York Harbour, 
when a small vessel was demolished dist 
of a little over a mile. The new 150-ton Krupp 
gun now being built will carry a shell 15,in. 
diameter and 5}ft. long. This shell will weigh 
23101b., and require 1067 1b. of powder to fire it. 
The difference in the cost of making and employ- 
ing these two varieties of guns, carrying shells of 
about the same size, is something enormous.— 
Scientific American, ; 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of 


Application for Letters Patent. 
*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 
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16,788. Horse-sHor Naixis, C. Gibbs and J. Olson, 
London, 

16,739. Borries, R. Howell, London, 

16,740. Bicyoie Lamps, T. Greatrex, J. Record, and J. 
Whitehead, Birmingham. 

16,741. Grain Binpers, H. J. Allison.—(The Milwau- 
kee Harvester Company, United States.) 

16,742. Sianats for Enotes, &c., J. C. Ricketson, 


mdon, 

16,743, DousLe-TrReEs, J. R, Freeland and E, C. Brad- 
ey, London. 

16,744. Seats for Faciuitatina VENTILATION, W. Y. 
Ober, London, 

16,745, Crucip.e Heating ARRANGEMENT, J. Noble 
and B. H. Thwaite, Liverpool. 

16,746. Dressinc Bricks, W. G. Watson, Newcastle- 
upon-Tyne, and J. Judge, Wallsend. 

16,747. Savery Tarocet, &c., F, L. Stephenson, 


mdon, 

16,748. MECHANICAL MusicaL INstRUMENTS, A. Max- 
field, London. 

16,749. Mustarp Ho.per, H. G. Boston, York. 

16,750, Printing Macuines, &c., J. Thomlinson, 
Glasgow. 

16,751, MecnanicaL Toy Mik Cart, G. F. Lutticke, 
London, 

16,752. Trap Twistina Frames for DouBLina YARNS, 
J. Farrar, Halifax. 

16,753. Mixers’ Pick and Hatcuet, H. Walker, South 
Normanton. 

16,754, Lire-Buoys, J. D. Allen, Bath, 

16,755, Preventinc Heatine of Guns, A. Sparrow.— 
(S. Baldwin, New South Wales.) 

16,756. Drivine Betts, H J. Fenner, London. 

16,757. Winpow CLeanina, W. Hutchi , Ne 
upon-Tyne. 

— Fixina Wixpow Curtains, E. W. Hughes, 

t 


16,759. Topacco, A, T. Lendrum, Cork. 

16,760. Nut Locks, J. W. Parks and P. G. Roquemore, 
London. 

16,761. Measurine Tap, W. Lister and F. C, Suggate, 
Crewe. 


16,762. Loam Sanp Cores, &c., W. B, Fenton, West 
Bromwich. 

16,763. Mrixinc Siipe, G. Burnside, North New- 
nerrington, 

16 764, Disinrectine Books, J. T. Dobb, Sheffield, 

16,765, Grinpino, J. McGregor, Sheffield. 

16,766. ATTacniNG CALKs, A Lade and W. Seed- 
house, Sheffield. 

16,767. Grinpine the Swacep Epces of Cutters, J. 
McGregor, Sheffield. 

16,768. Lock Nuts, J. Wragg and W. Smith, Sheffield. 

16,769. Jouvers’ PARALLEL Vice, &c., R. Melhuish, 
London 

16,770. Miners’ Sarety Lamps, W. Wood, London. 

16,771. CrucipLe Sree., A. Fieldsend and J. E. Bott, 
Manchester. 

— Exvecrric Betts, &c., J. A. Macdonald, Birken- 
i . 

16,773. Steam Enounes, J. and R, Mills, Glasgow. 

16,774. Caps for Inkstanps, B. C, Levey, London, 

16,775. Boxes with ENaMeLLeD P ares, F. Edmonds, 
London, 

16,776. VeurcLe Wixpows, 8. 8, Bromhead.—(F. H. 
Jury, United States ) 

16,777. Sarery Srixrup, T. Gloster and T. Ross, 
London. 

16,778. Inpicatina Distance Run by Cycxes, R. M. 

wne, London. 
16,779. Sare-Locks, H. Stanynought, London, 
16,780. Suprortine Roors of Mines, &c., G. Meyer, 


+1 








ndon, 

16,781. Bacorno Cuarr, G. E. Vanghan.—( W. Andrews 
and A, W, Beaven, New Zealand.) 

16,782. Furnaces, W. R. Lake.—(IWW. W. 
United States.) 

16,783. SmokeLess, &c., GuNpowpER, C. F. Hengst, 


Dashiell, 


mdon. 
16 784. Inon Sueuis for Macuine Guns, W. Pilkington, 


ndon. 
16 pa Pires of Preumatic Brakes, B, Heimsolth, 
ndon. 
16,786, Music Caninets, F. Duffing, London. 
16,787. CooLinc Apparatus, H. E. Newton.—(E. Theisen, 
Germany.) 
16,788 Ratxs for TRamways, G. Smith and F. Nockold, 


16,789. Preparine Grape Jam and Jetty, W. Wild, 
London. 

16,790. DyNAMO-ELECTRIC Macuines, 8, C. Hamberg, 
London. 

16,791, AeRATED Drinks, L. G, and 8. M. Chinnery, 


on, 

. Keysoarp for Pianorortes, J. J. Bender, 
ndon. 

16,793. Apparatus for Reception of Corn and the 
Automatic Detivery of Goops, C. H. Russell, 
London. 

16,794. Steps for VeLocipepes, H. H. Lake.—(T. Ben- 
Jield, United States.) 

16,795. Hygienic Banpace for Women, J. Grossman, 
London, 

16,796. Preventrnc SLtammine of Doors, H. H. Lake. 
(J. G. and W. L. Witte, United States.) 

16,797. Rope Grips or SELVEDGE Srrops, A. J. Boult. 
—(A. K. Evans, Canada.) 

16,798. Mrincine Meat, W. P. Thompson.—({0. D. Wood- 
ruff, United States.) 

16,799. Stoppers for Botries, T. Etty, Liverpool. 

16,800, Omnipuses, 8. and F, E. Andrews, Liverpool. 

16,801. Mowina Macuines, A. J, Boult.—(A. Mowat, 
Canada.) 

16,802. Tootnep Wueets, W. P. Thompson.—(P. de 
Monicourt, ———. 

16,803. Rotter Bearinos for Snatcu Biocks, H. A. 
Rooke, Liverpool. 

16.804, FLusHina Cisterns, A. J. Boult.—(M. C. Booth 
and J. 0. Parker, Canada ) 

16,805. DisTILLATORY APPARATUS for CHEMICAL OPERA- 
tions, W. T. Walker, London. 

16,806. APPARATUS for use in CHEMICAL OPERATIONS, 
W. T. Walker, London. 

16,807. INcaNDESCENT ELEcTRIC Lamps, D. Urquhart, 
London. 

16,808. CuiLp’s Toy Gun, D. B. W. Sladen, London. 

16,809. Fire-LiGHTER, A. Sellar, London. 

16,810. CoLourtno Marrer for Dyeina, &c., R. and J. 
W. C. Chadwick, London. 

16,811. Servinc Ropes with Spun Yarn, H. R, A. 
Mallock and A. Froude, London. 

16,812, MaGazine Fire-aRms, G. Shepheard and H. F. 
Holman, London. 

16,813, MECHANISM for TRANSMITTING Motion, G. F. 
Evans, London. 


Tth December, 1887. 
16,814. Sypon Fiusnina Tanks, G. F. Parkinson, 


on, 

16,815. PorTaBLe Heartas, W. Logan, Monkwear- 
mouth, 

16,816, AUTOMATICALLY SuppLyine Water to, CuTTine 
Water off from, and FLusninc Water Trovucus, W. 
M. Muirhead, Glasgow. 

es Gas Governors, H, W. and A. F. Cole, Stour- 

¥ 


po 

16,818. OpENninG, &c., Woo, J. W. Thornton, Halifax. 

16,819. CURVILINEAR Door or Gate Hinak, T. Pease, 
Birkenhead, 

16,820. VeLocipepes, H, J, Lawson and W, Phillips, 
Coventry. 





16,821, Spivpies for Stvuppinc Frames, W. Shore, 
London. 


16,822, Cuimney Cow s, J. Smith and H, Glaves, Bir- 
mingham, 
16,823, Apparatus for Sketcuinec, G. L. Garner, 
London, 
16,824. Execrric I.tummation of THEATRES by 
IRE-PROOF Means, 8. Sudworth and E. L. Berry, 


mdon, 
16,825. Founratn Pens, J. Barker and H. J. Rogers, 
i 


v mn, 

16,826. Uncer Curg, A. H. Brazier, London. 

16 827. ARCHITECTURAL and Ewncineertne Toot, J. 
Short Glasgow. 

16,828. Coatinc Metats with Zinc, &c., A. J. Ash, 
Birmingham. 

16am. Encines, W. H. Richardson and W. Greaves, 


anchester. 
16,830. Trousers’ SrretcHer, Farnell and Sons, 


16 et Sream Borers, R. Scott, Newcastle - on- 
ne, 

16,832. Hyprautic Lirts, B. Turner, London, 

16,833. Live Turowine with a Guy, B. W. Stevens, 
Birmingham, 

16,834. PEEP ay tay | H. Knight, Ryde. 

16,835. Suapes for CanpLes and Lamps, M. Grimston, 
Birmingham, 

16,836, CALENDER or SMooTHING Macuine, R, Crawford, 
Belfast. 

16,837, Baccine Cuarr, G. E. Vaughan.—(W. Andrews 
and A, W. Beaven, New Zealand. 

16,838, Watcu-kEys, J. Kendal, London. 

16,839. Wixpow, Door, and similar Arcnes, C. Dun- 
gate, London. 

16,840. CompineD Heatinc Stove and Boiixr, W. H. 
Butlin, Stenehouse 

16,841. Cartripcg, H. P. Hurst, London. 

16,842. Genera Structure of Pianorortes, A, Craig, 


16,843. CosMopoLITAN Money Cueck, G. J. Courcelle, 
R. and J. Porter, and J. Barriff, London. 

16,844. BicycLe and TricycLe WHeexs, D. R. Asnton, 
London. 

16,845. Fixinc Tusutark Speet Metat Hanpies to 
Saucepans, &c., B. Burford Lee and O. Banks, 


mdon. 

16,846. BLowinc Meat with Fat, A. J. and F. W. 
Trueman, London. 

16,847. Liven Damasks, A. M. Hart, London. 

16,848. VenTiLaToR and Smoke Curer, J. Osgerby, 
London. 

16,849. GaLvanic Batrerigs, G, A. Schoth, London. 

16,850. Liregoat Deck-seats, R. Pearson, London. 

16,851. Sips’ TaBLes Roiiine Strips, G. Vaughan and 
J.J. Westacott, Newport. 

16,852. Knee Music Stranp, M. C, Stephenson, London. 

16,853. Propucinc ALUMINIUM, W. Wise.—{ The 
Schweizhische Metallurgischie Gesellschaft of Lanffen. 

— Disixrectine Beppine, &c., W. E. Thursfiel 

ndon. 

16,855, Wire Roper, H. F. Solaini and H. W. Pugh, 
Liverpool. 

16,856. Fasteners for Be.ts, P. Caldwell and J. H. 
Turner, Liverpool. 

16,857. Bicycies, G. W. Johnston, Liverpool. 

16,858. VENTILATING Stwers, &c., J. Smith, New 
Maldon. 

16,859. Evectrricat Acccmutators, C. D. Abel.—(C. 
Zipernowsky, Austria.) 

16,860. Propucinc Rotary Motion, A. V. de Byl, 
London. 

16,861. Drawinc Rops, &c., A. E. and H. M. Butler, 
London. 

16,862, AMALGAMATING AURIFEROUS SupstTaNnces, E. J. 
Ball and B. H, Brough, London. 

16,863. ELrecrricaL CHarce of Barreries, F, King, 
London. 

16,864. Workixc Raitway Sicnars, T. T. Powell, 
London, 

16,865. Locxixe Screw Nuts, W. 8, Eaton.—(S. H. 
French and W. J. Maltby, Texas.) 

16 866, Ixgectinc Liquips into Gas Retorts, R. Good, 


London. 
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16,867. Coat Saver, W. Greenwood, Bootham. 

16,868, IMPLEMENT for MenpinG Lawns, D. Allport, 
London. 

16 869, StoppeR for Botres, B. C. Cross, Morley, near 
Leeds. 


16,870. ELEecTRO-DYNAMIC GENERATORS, R. Tatham, 
ag 

16,871. PRevENTING AccIDENTs in putting Straps upon 
Puueys, A. and G H. Hughes, Manchester. 

16,872. Reier Vatves, R. Baird, Glasgow. 

16,873. On Lamps, G. Boyd, Glasgow. 

16,874. Power Increasinc Gear for Enornes, T. I. 
Moore, Birmingham. 

16,875. UMBRELLas and WALKING Sticks, F. C. Noar, 
Manchester. 

16,876. SappLEs, F. C. Noar Manchester. 

16,877. INTERMITTENT WaTER DiscHakce, H S. Maxim, 


on. 

16,878. Grinpinc CyLinpRIcaL Lenses, F. Bright. 
Birmingham. 

16,879. Spring Sackriycs for Saips’ Bertus, W. P. 
Hoskins, Birmingham. 

16,880. TeLEPHONIC CALL Boxers, A. E. Cotterell, Bir- 
mingham, 

16,881. Matcn-sTRIKING TaBLeT, J. H. Knight and 
A. T. Hollely, Sheffield. 

16,882. Means for Burnine Ors, &c., J. Howie, 
Glasgow. 

16,883 Weavinec, E, N. Molesworth-Hepworth, Man- 
chester. 

16,884. CLEANING and PoLisHinG Trin-PLates, W. E. 
Koch, Cardiff. 

16,885. HorsesHors, W. and J. Simson, Glasgow. 

16,886. PoLisnine Linen, &c., TaREADS by means of 
Petrovevum, J. Jackson, Sidcup. 

16,887. ConDENSING Steam, J. A. Rowe, North Shields, 

16,888. SHot for Sportine Guns, J. Bullough, Halifax. 

16,889, VENTILATING Fe_t Hats, &c., K. Denison, 


16,890. Bottiina Beer, &c., H. Finch, Orrell. 

16,891. Bripegs, E. W. Ives, Derby. 

16,892. Srrarners for EaRTHENWARE TeEa-Pots, J, 
Hollins and E. C. King, Longport. 

16,893. Boots and SHogs, T. Wheelhouse, Halifax. 

16,894, Biackrne, 8. J. Cluff, Dublin. 

16,895. Stopprne Sprnnino, &c , Macuives, H. Whit- 
wam and H. Taylor, Halifax. 

16,896, CompounD MovaBLE Hypravtic Crane, C. R. 
Parkes, London. 

16,897, Casinos and Frxine of Locks to Doors, L. W. 

oold, Worcestershire. 
16,898, Dress Improvers, C. A. White and F. T. Plester, 


don, 

16,899. Twistinc, &c, Yarns or THREaDs, T. Hale, 
Halifax. 

16,900. FenpER Stoot, &c., M. W. Utting, Liverpool. 

16,901. Botr and Latcu, J. W. McCrossan, Liverpool, 
and P. Gill and T, Osman, Widnes. 

16,902. Cover with GumMED AtTracHMeENTs, J. W. 
McCrossan, Liverpool, and P. Gill and T. Osman, 
Widnes. 

16,903, Steam GeNeRaTOoRS, R. Panhard and E. Levas- 
sor, Paris. 

16,904. Sonmer Lamps, L. A. Groth.—(J. Lotineaux, 
Paris. 

16,905. Fitter, R. Gough. London. 

16,906. BREECH-LOADING Firr-arms, L. A. Groth.—(£. 
Sterzinger and F. von Stepsky, Austria.) 

16,907. INK Borries, A. , Glasgow, 

16,908, FasTentNGs for Botts and Nuts, W. Armstrong, 


ndaon. 

— PARALLEL and Orrice Ruters, J. Eaton, 
ndon. 

16,910. Liqurp Gavaer, G. H. Nash, London. 

16,911. SrRETCHING WovEN Piece Goons, A. Birdtwistle, 


ndon. 
16,912. SareTy APPARATUS for Hoists, H, P, Lavender, 
London, 





16,913. Boots, T. Peel, London. 
16,914. Steam Boiters, K. Gamper, London, 
16,915. ELectricaL TransrorMers, &c., J. G. Statter, 


mdon. 

16, pe Disisrectina WatTER-cLoseTs, G. Smith, 
mdon. 

16,917. Wick for Burwine O11, J. Roots, London. 

16,918. Heapina CaRTRIDGE Cases, G. Greenwood, 


mdon, 

16,919, Detronators, A. V, Newton.—(A. Nobel, 
rance, 

16,920. ExpLostve Compounp, A, V. Newton.—(A. 

Nobel, France.) 

16, pos Howiper for Bouquets, &c., G. W. Phippen, 
ndon. 

16,922. FurNITURE Raitway, C. Clarke, London. 

a LaBe.uine Bort ies, J. Nicloz and L. Merckling, 


on. 

16,924, ExtincuisHers for Lamps, B. J. B. Mills.—(A 
Weisensee, Germany.) 

16,925. WeicHine Hay, &c., W. Warner, London. 

16,926. ELEcTRO-DEPosITION of Merats, T. Fenwick, 

mdon. ; 

16,927. Hypravutic Lirts, T. P. Ford, London. 

16,928. Cigarettes, P. Vauselle, London. 

16,929. Post Carps, &c., A. J. Boult.—(R. de Denus, 
France.) 

16,930. FLoors, Roors, &c., W. P. Thompson.—(C. L. 
Gockt, Saxony.) 

16,931. Comey Tops, J. Gowland, London. 

16,932. Hanp Trucks, J. and R. W. Kenyon and J. 
Barnes.—({7. C. Massey, United Stotes.) 

16,933. Gas Lamps, A. J. Boult.—(@. Lebrun and P, 
Fougiron, jun., Paris.) 

16,934, TeLescopes, W. 8S. Simpson, London. 

16,935. Preservino, &c., ANIMAL and VEGETABLE 
Sunstances, C. Collin and L, Benoist, London, 
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16,936. Corks, J. Rixon, Elton. 

16,937. Heap Wasnino, &c., APPARATUS, E. P. Purkis, 
Birmingham. 

16,938. Apparatus for Testinc Fiuip Gavogs, E. F. 
Bamber, London. 

16,939. ScREw PRopeLLer Suarts, F. G. M. Stoney, 
G ow. 

16,940. Mera Bars, C. M. Pielsticker, London. 

16,941. Removine BLow-Hoes from Merat, C. M. Piel- 
sticker, London. 

16,942. Kxirrinc Frames, R. H. Lendrum and D. 
Dytch, Halifax. 

16,943. Firrixc Lips to Metay Cans, W. T. Seymour, 
Stockton-on-Tees. 

16,944. Drawine FLax and other Freres, J. Barbour, 

‘ast 


Belf 


16,945. Avtomatic SALE of SUNDRY Articues, F, Isles, 
‘irming! R 
16,946. Recorpine, &c., APPARATUS, H. Pooley, Liver- 
1. 


16047. FiRE-EXTINGUISHING SPRINKLERS, T. Witter, 
Manchester. 

16,948. BREECH-LOADING ORDNANCE, G. Quick, London. 

16,949. BREECH-LOADING OrDNANCF, G. Quick, London. 

16,950. Orpwance, G. Quick, London. 

16,951. WaTeR-TIGHT Tanks, CisteRNS, &c., E. Stiff, 
London. 

16,952, Evaporatinc Moisture from Tea Leaves, W. 
H. Gilruth, London. 

16,953. Governors, G. Porter, London. 

16,954. Apparatus for Extincrion of Fire, T. Birn- 

um, London. 

16,955. Cutrixne Coat, T. and R. W. Bower, and J 
Blackburn, London. 

16,956. SwiTcH-BacK Raitways, W. Hart and J. Ripley 
London. 

ToweE unas, J. Haydock and W. Rossetter, 


mdon. 

16,958. Macnine for Winpine Laces, &c., C. Whitley, 
Birmingham. 

16,959. Rotters for Wixpinc Wire Nertino, W. P. 
Bullivant, London. 

16,960. Pranorortes, E. W. and H. J. Norman, and G. 
A. W. Beard, London. 

16,961. Lamps for Burnine Licut O11s, A. H. Griffiths, 
London. 

16,962. Stay Screw, F. Rudall, Anerley. 

16 963, CLosinG FaNLIGHTS, SKYLIGHTS, &c., A. Ilidge, 


16,957. 


ndon. 

16,964. Preservation of Fisu, &c., A. R. Roosen, 
London. 

16,965. Water Waste Preventers, 8. Nicholls and 
W. Cottrell, London. 

16,966. Repressers, G. Whitaker, J. Duncuft, and L. 
L. B. Williams, London. 

16,967. Macuines for Compinc Woot, H. Wyman, 
London. 

16,968. Inpex, A. Walter, London. 

16,969. SmaLt-arMs, T. Bland and F, Cashmore, 
London. 

16,970. Tea-pots, E. C. Ribbans, London. 

16,971. MeRry-Go-RoUNDS or Rounpazouts, T. Walker, 
Tewkesbury. 

16,972. MippLe Bits fur Umprewia Riss, J. Edmonds, 
Birmingham. 

16,973. Skates, M. 8, F. Monier-Williams, London. 

16,974. CoLourninc Martrers, J. Imray.--(La Société 
Anonyme des Matiéres Colorantes et Produits Chimiques 
de St. Denis, A. F. Poirrier, and R. Roussin, France.) 

16,975. Cana Locks, A. L. Blackman, London. 

16 976. Texonine Macuines, 8, Jones and R. Roberts, 
Liverpool. 

16,977. CLuTcH Action, J. Kent, London. 

16,978. Connectinc Parts of Castors, F. Davis, 


on. 
16,979. ‘TrnnING of HoLLtow-ware, T. Anderson, 


16,980. Rerractory Compocnp, F, V. Maquaire, 
London. 

16981. ATracHMeNT to Bottoms of Trousers, M. 
Wilson, ndon. 


16,982. Burners for Gas Lamps, G. W. Lamb, London. 

16,983. Turninc Latues, H. H. Lake.—(W. Hoopes, 
United States.) 

16,984. Rotary Exaryes, C. Griffin, London. 

16,985, Fruterinc Water, E. T. G. Thorn, London, 

16,986. Pumps, E. B. Ellice-Clark and L. Chapman, 
London, 

16 987, Propuction of OxyoEn, &c., Gases, E. B. 
Ellice-Clark and L. Chapman, London. 
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16,988. Carper Beatinc Macuines, J. Smithers, 
Kingston-on-Thames. 

16,989. WarMING and VENTILATING, A. H. Hobson and 
J. R. Croft, London. 

16,990. ENLARGING Drawines, C. Wells, London, 

16,991. Sprinc Guns, C. Wells, London. 

16,992, Pipe Joints, J. Grundy, London, 

16,993. Tapper SpanNER, J. H. Thomson, Erith. 

16,994. Miner’s Sarety Lamps, J. Walls, Hindley 
Green, near Wigan. 

16,995. CLoTH-Liyine Macutnes, G. Browning, Calde- 
cott, Leicester. 

16,996. CuTTiInc Piie Fasrics, J. H. Smith, A. God- 
dard, L. Higginbottom, and T. Mannock, West 
Gorton. 

16,997. WarTer-cLoset Cisterss, H. Parker and A. 
Winder, Birmingham. 

16,998. Bate Hoop Fasteners, J. Duxbury, Man- 
chester. 

16,999. Drop Box Looms, C. Hahlo, C. E. Liebreich, 
and T. Hanson, Halifax. 

17,000. VeLocipepEs, W. Goulden, London. 

17,001. Trosses, J. Ford, London. 

17,002. Curck Puncues, J. C. Lowdon, London. 

17,003. Topacco Pires, A. Dreyfus, London. 

17,004. FLaminc Lamp, R. Robson, Low Wortley, near 


Leeds. 

17,005. Domestic Fire-arates, H. Steven and J. 
Walker, Glasgow. 

17,006. Umsre.ias, &c., W. Ross, Glasgow. 

17,007. ConvertTine Gas Kr, &c., into Furs, *, 
Swallow and N. Procter, Leeds, 








506 


THE ENGINEER. 





Dec. 16, 1887. 








17,008. Putmontc Emprocation, J. D, Polley, Belfast. 
17,009. Sream Pitz Drivers, J. ‘Garvie, jun. *London. 
17,010. Rattway, &c., Cove.ines, G . Priestley, 
17,011. Conxpensers for Carpinc Enoines, T. H. 
A. Whitehead, 


11,018. Putteys, P. E. Ayton jun., Ey xs, 


u 
17,012. Licutine Tonacco Pipes, &c., 
Sheffield. 


17,014. Vevocirepe Bet ArracuMeEnts, J 


17,015. Cur Nats, F. Hadley, Birmingham. 
17,016. Vatves for WaTer, te G. Nutter, London. 
17, 7 ComBivep EaseL and SusrENDER, F. T. Jeffer- 


. London. 
17,018, Heat Rapiatons. J Boyd, jun.. Glasgow. 
— ayy Gockuin w. Barsby, R. 
i Lntooter 


1808 ye Tai Aarm, J. D. Dallas, London. 
17,021. Locks and Keys, J. Kaye, ong 


17,022. Manvuractv: &c., of Hosizry, H. God! 
“i RE, kin, 
‘=. _Pianorortes, W. P. Thompson.—{(J. G. G. 


t, Germany.) 
17 on Knittine Macurnes, A. J. Boult.{Z. Herlitchka, 
Austria. 


“— ee Brakes, B. J. B. Mills.—(H. Roderjot, 
nce. 
—_ Steam Borers, F. Godard and C. Petit, Lon- 


jon. 
17,027. Booxsrxprixe, P. H. Newill, London. 
ee Allday, sen., and J. snibidiaien 


17,029. Lusricators, J. M. Vanzini, Lo 
17,090. Measvrixe the Density of . J. G. 


17,081. Recucation of E.Ecrric Currerts, W. 
Lahmeyer, London. 

17,082, Lire-savinc Apparatus for Tra-cars, R. 
Price and C. J. Nicholson, 

17,033. Extractine Gop and Sitver from Orgs, A. 
Parkes, London. 

17,034. Mountine Vv ~eemee Sapp es, W. Fisher and 
E. Redman, 

17,035. Bexpinc Tae, J. Davis, Lond 

17,086. Carryine, &c., Lycots of iy and Sree, 
W. mdon. 

17,087. ‘Ixcor Movutps, W. Robinson, London. 

17,038. MecHanicaL TELEPHONE Lixgs, w. a Munns. 
“4D. M. Monjo, United 

17,039. Hat and Coat Racks, C. G. Udell London. 

17,040. Currer Heap, J. G. Humphreys, London. 

17,041. Gate Latca, T. Martin, London. 

17,042. Carn Ax.e Box, J. W. Cloud, London. 

17,043. BepsTEeapDs, W. W. Horn —(W. L. Drake, United 


17,044. Carpets, H. B. Harris, London. 
17,045. Rarmway Roturne Stock, E. Shergen, London. 
17,046. Gi Guiozpes for Cemic Licuts, I. J. Collins, 


17,047. entenener Batrerres, F. King, London. 
17, "048. TBRASHING Macurves, J. "Marshall Lo. 


T. Sugden, Lond 
vy “050. Strate and BI-SULPHITE a. Ammonia, W. H. 
Beck.—({P. de Lachommette, France.) 
17,051. Avromatic Covp.ine, E. Halot and O. Avedyk, 


ion. 
17,052. Frreine, &c., Faprics, E. 8. B. Boys-Tombs 
London. 


17,053. Cuarrs, 8. H. Puta, London. 

17,054. Steam Boriers, T. Lishman, London. 

17,055. Locks, 8. P. Wilding. +e. z Kintner and - 
Herzog, United States. 

17,056. Locks, ilding.(C. J. Kintner and — 
Herzog, United States. 

7,057. 8. P. Wilding.—(C. J. Kintner and — 
Ronee, United States. 

17,058. Locks, 8. P. Wilding.—{C. J. Kintner and --- 
Herzog, United oy 

17,059, Frsisnixe the Bors of RirLep Guxs, M. Gled- 
hill, London. 

17,060. Borinc Macuryes, M. Gledhill, London. 
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17,061. CanpLe Suapes, D. J. Proctor, London. 

17,062. Orcans, E. H. Suggate, London. 

17,063. Grixprvc Gass Stoppers, C. Emmet, Leeds. 

17,064. Gearrc, 8. Eddington and J. E. Steevenson, 
Chelmsford. 


17,065. oy STEAM, 8. Eddington and J. E. 


17,066. PRINTING Gop, &c , Decorations, M. Ehrlich 
and C. Storck, Berlin. 

17,067. song Fy Parts of Matrress Frames, &c., I. 
Chorlton and G. L. Scott, Manchester. 

17,068. cork ai -BOX MOTION of Loos, J. Swallow and 
J. A. Sykes, Halifax. 

17,069. VewtTiLatTine of Mixes, J. Taylor and W. Whit- 
field, Monkwearmouth. 

17,070. Saarr Covupiines, C. F. Cockshott and J. E. 
Jowett, Bradford. 


17,071. Eco Borzers, J. L. Garsed, Halifax. 

17,072. Ratsinc Beer, J. and R. G. Rae, Glasgow. 

17,073 Sopa and Ammonia Sats, W. Mason and c. J. 
ittaker, Accrington. 

17,074. ATTACHING, &c., Lamps, 8. C. L. Fuller, Bath. 

“——— Too. for OPENING Cans, W. R. Goulty, Man- 





17, 076. SyRixcr Wasuinec Macuives, J. McDermott, 


17,077. ~s Latine the Backinc-orr Motion in MULEs, 
, London. 
17,078. CURING HANDLES in Canpuesticks, F. Rose, 
Liverpool. 
17,079. Stipe Vatves, W. Glover, Liverpool. 
17,080. VELOCIPEDEs, 'W.C. Burton, Rochdale. 
ge Ps — for Furnaces, H. Le N. Foster, Stock- 


17,083. a for the Carps used in CaRpINo, 
J. Crossley and W. Healey, Munchester. 
17,083. Surprise Canopy Stoves, C. H. Perrot and A. 


Habershon, ee 
17,084. eg . W. Boughton, J. W. H. 
Turner, and . Boughton, Hanningley, near 


ey. 
17,085. CENTROLINEAD Protractor, M. C. Williams, 


17,086. DoLtyrsc Mecuanism, J. Greenwood, Keighley. 

17,087. Automatic Detivery of a Fup, G. C. Bing- 
ham, London. 

17,088. Warer-ticet Jorst for Drain Pipes, A. B. 
Crombie, 

17,089. Cores of ARMATURES of E.Lectro-motors, M. 
Immisch, London. 

17,090. Pipes for Smoxino, C. Cayron, London. 

iz 091. Borties, H. A. Leverett, London. 

17,092. REevoLvixc WeaTHER-PROTECTING Game Coop, 
E. R. Plowman, Crayford. 

17,093. Feep-waTer Heaters, J. Gill, London. 

17,094. Sprkep APPLIANCES for Reseemne | SUPERPHOS- 
PHaTEs, &c., . Salomonson and 


— panes of Castinos, C. and A, L. Taver- 
17, 108. Drawe Corron, &c., J. Grunhut, London. 
17,107. Opera, &c.,.GLa LASsES, W. A. Cardwell, London. 
17,108. Moror Enarves, C, D. Abel.—(The Gas Motoren 
Fabrik: Deutz, Germany.) 
a Rive Sprnntvo and Dovatina, O. Imray.—(A. 
S. J. Miron and T, E. Wilson, France. 
17,110. Compass Carps, H. H. Lake.—(C. C. Plath, 


itil Caenxe H I M 
7,111. Castine Hottow-metat Incots, M. Gledhill, 
London. 


17,112. Composition for Kinpiine Corron Wick, H. 
H. Lake.—(P. Fourneir, France.) 
17,113. Anti-rricrion Beartnes for Car Trucks, &c., 
~—(W. J. Brewer, New York.) 
yl. Fasteninos for Baas, Boors, &c., J. Keats, 
London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Oficial Gazette.) 





$70,123. Evecrric Meter, T. A. Edison, Menlo Park, 
N.J.—Filed April lith, 1883. 

Claim.—(1) In an electrical meter, the combination, 
with indicating or apparatus, of an electro- 
dynamic motor ting such indicating or register- 
ing a an navies Sew inductive portion in the 
— the trical energy consumed in 
which is to Itiple are circuit 


and a 
including the f field coils “4 such motion, substantially 
as set forth. A mono-electro-dynamic motor, in 
combination with means for giving such — a desi 
nite loading, and means for varying such 

pensate for variations in proportionate inotion, - 
stantially as set forth. (3) In an electrical meter, the 
combination, with indicating or registering apparatus, 
of an electro-dynamic motor located in the translation 
circuit, a multiple are circuit including the field-of- 
force coils of such motor, and means located in the 
translation circuit for opening and closing such field 
circuit when the last translating device is removed 
from circuit and the first one in circuit, sub- 
stantially as set forth. (4) In an electrical meter, a 














non-commutator electro-dynamic motor provided with 
a single or straight inductive portion, and having the 
opposite poles of its field magnet brought together on 
opposite sides of such inductive —— in combina- 
tion with a register trolled by the 
motor, substantially as set i | (5) In a mono-elec- 

tro-dynamic motor forming the operative part of an 
electrical meter, the revolving cylinder forming the 
inductive portion of the motor, in combination with 
a register operated or controlled by the motor, sub- 
stantially as set forth. (6) In a mono-electro-d ectro-dynamic 
motor forming the operative part < of an electrical 
meter, the bination, with a 'y-located pole 
and a s pole, of a revolving cylinder 
mounted upon the centrally-located pole, and a iter 
— or controlled by the motor, substan’ ly as 














$70,159. Movtpers’ Pot, R. A. Register, Baltimore, 
Md,.—Filed November 19th, 1886. 

Claim.—A m er's device for pouring molten 
metal, provided on one or both sides with two or more 
Crag 7, the said eta 7, which are on the same side, 

t fro itudinal line drawn cen- 
tale through the said ‘ovis, in combination with a 








mould having two or more gates registering with the 
spouts in the ladle and opening into the cavity of the 
mould, by which, when the device is tilted, the streams 
of molten metal will flow from each spout in the same 
e and simultaneously into the respective gates, 

‘or the purpose set forth. 


370,177. a ror Ro.iwe Grass, A. D. 
and A. M. Malloch, Firhill, Glasgow, Scot- 
land. ” Filed March l4th, 1887. 

Claim.—{1) In an apparatus for rolling glass, the 
combination, with the table and’ the main roller 
adapted to traverse the surface of the glass, of an 
auxiliary roller movable vertically independently “of 





London. 
= Pacxine of Acips, W. White and A. Rickman, 


ae Tesmnsass for Paper-makinc, W. Black and 
W. L. Rennoldson, London. 

17,097. CrieaxineG Litsocrapnic Prixtixe Stones, G. 
8. Willis and G. M. Willis, London. 

17,098. Uxcappine, &c., Srorntinc CARTRIDGE Cases, 
J. Evans, don. 

17,099. HoLLtow Come for Supp.yinoc O11 to the Sxix 
without Wertine the Hair, A. Mudie, Lo: " 

17,100. Susstirote for Giass for ORNAMENTAL PuR- 
POSES, , London. 

17,101. Exastic DiaPuracs for PRESSURE Gavegs, C. 
W. FP. Struck, London. 

= Buezacuine, &c., Croru, &c., G. A. Schleber, 


. ~“s TANNING, E. I. Lanvin-Schraen, London. 
. FASTENER for Lapets, &c., nag Trémoulitre, 





(370177) 





the main rolier and adapted to follow in its wake, sub- 
stantially as set forth. vw) The combination, with the 
table and the main roller adapted to traverse the sur- 
face of Sagem of ee = 

bed..to size 
and en of the dey substantially as 
set forth, 








$70,287. Drivixe Bett, F. B. Brock, Washington, 
" D C.—Filed April 138th, 1887. 
Claim.—A driving belt” composed of longitudinal 
sections, a series of connecting flexible links over- 
lapped at the ends, and a series of pins inserted alter- 
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th the belt sections 


nately from 0; — sides th 
and tt h 7 e connecting links, 


ternate ends of 
substan ly as set forth. 


370,238. Drivixc Bett, F. B. Brock, Washington, 
D.C. rive | 16th, ceetes 
—S it com| 
mprising a series of links peed wore adjacent 
to onda other the full width ra the belt, a oretted 
with one or more series of single connecting links 


parallel sections, 





















































alt Ju 


acent to the belt sections, and a series of pins 

ugh the sections and through opposite ends 
links alternately from opposite sides 
thereof, substantially as set forth. 


ate ren Moror ENGINE, H. P. Holt, hoy ane Be 

—Filed N hk, 1886, 
cain Ta a gas motor ss the combination 
of a check-valve with a iby the 
— > may. when yo a starting the engine, 


or 
ao fluid from the a. the cylinder, ‘nb. 


lying ad: 











to operate substantially as described. (5) A tank pro- 
vided with a syphon outlet, an automatically-operated 
air inlet to the syphon, and an automatically-sealed 
outlet to the syphon, an automatically filling and 
emptying float, a stop which limits the upward move. 


Hf K 





aw 

















ment of the float, and flexible connections between 
the fioat and air-pipe, substantially as and for the 
purpose specified. 
370,376. Ain Compressino Areanavon, L. os Chichester, 
‘Newark, NJ. pr span November 1st, 1 ~ o 
Claim.—In an ape is, the com- 
bination, with a series ose linders each 
formed entirely open at one end to it the circula- 
tion of the atmosphere therein, of a piston with its 
piston-rod extending from = end of the cylinder, 
a cooler casing, ¢, extending from the end of 
the cylinder and in continuous mi connection 
therewith, provided with the tu ibe plates 641, 
tubes d, denieeal, and outlet pipe h, the first cylinder 
of the series being provided between the piston and 
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the inner ends of the cooling tubes with a partition 


and cooling pla‘ fy pane ne | an aperture and valve, 7, 
opening toward | ends s of the og and pdr he 
ie 





cylinders and being pro 





stantially as described. (2) T 
regulating valve controlled ong a cataract with a 





collapsible bag on a supply pipe of a ~ motor engine, 
pe tad an retry set forth. 3) A weight for 
erning a gas invtor engine, ne to a reci 
cating part, which weight, when the is excessive, 
by its inertia causes the reciproca’ to miss 


ah gas supply valve, substantially as 


370,372. Reservoir on Tank, D. W. Brown, New 

York, N.Y.—Filed March 6th, 1886. 
Claim.—{1) The combination of a reservoir or tank, 
sir nipe oommmunteating with the ast eyphees 0 vat 
pipe commun e 8) a valve 
on the said air my an Bre por page ony | cup or 
for auto- 


float in the on with a syphon 
matically em gto 9st a — to limit the upward 
movement flexible 


or edjustabie check valves, as / rt and the whole 
— and operated as and for the purpose set 
orth. 


370,398. Tire-HEATING Furnace, R. A. Lewis, 
Cherokee, Jowa.—Filed January 29th, 1887. 

Claim.—(1) The tire-heating apparatus composed of 

a ring form bottom plate ha’ ures therein, 

concentric cylinders forming the of the chamber, 

and sectional covers, and benches or supports across 

pee! interior of the chamber, between the walls thereof, 

= rts ae to the bottom plate, in combina- 

a gas-burning apparatus composed of a line 

t piping passed through leciees 11 in flanges carried 

a the supports of the chamber, and having a number 

pipes projected therefrom into the chamber and 

terminating in burners, whereby the supports are 


370.398) 
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braced and the gas conducted to the fire chamber, 
pre ene Pd segs (2 The combination of a 











between said cup ye ve, swubotuettaliy as and for 
the purpose specified. @)* The combination, with the 
reservoir T and ‘syphon A \, of the air pipe 'E, a 
branch C, ted hi on ~y a 
c connected to the shy vs an 
ture dd, and lip D, substantiall, bed. caper. | & 
combination, with the wanateae T and syphon A, of 
the air pipe B, having the lateral branch CU, connected 
to the syphon ‘and extending partially below the line 
of juncture with the same, substantially as and for the 
set forth. (4) In ro the reservoir 
, cup M, with syphon N, stops P P, chain Q, lever H, 
valve G, air pipe K, syphon A, and trap B 








B, arranged | 


line of gas pi ar, provi Po yb ge by 
ly to su pes 

ath Sn turnent projected from said line of gas 

pes into the tire-heati chamber, and a feed pipe 

ee Ban into the pipe held by the support, substan 

ly as described, and fur the purpose stated, 








New Raiuway 1y Inp1a.—The Patiala Regency has 
agreed to construct 100 miles of a broad-gauge railway 
from Patiala to Bathinda. The Punjab Government 
will carry out the —" which it is expected will cost 
about Rs, 80,000 a mile, 
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AN INVESTIGATION INTO THE INTERNAL 
STRESSES OCCURRING IN CAST IRON AND 
STEEL. 

By GENERAL NICHOLAS KALAKOUTSKY, 
No, Ill. 


Reduction of observations and mode of determining the 
lim't of resistance in a hollow cylinder.—From the fore- 
going description of the method of conducting my experi- 
ments, it will be seen that by cutting up the discs into 
concentric rings, and by that means gradually reducing 
the thickness of the metal, the inherent stresses were 
removed step by step, and this effect was made manifest 
by the alterations in the length of the radii. The amount 
of displacement 6 in the direction of the radius of any 
point, situated at a distance 7, from the axis of the disc, 
is expressed by the following equation :— 
sa fs Por. 2*—-P2 BR? 4 41, 2 R? (PR, — P?) (L) 

= 33 R?2-,, * 3r > (R?-r, *) o- ° 
Here P, and P? represent the internal and external pres- 
sures, R and r, the outer and inner radii of the disc, and 
 S the coefficient of elasticity of the metal, which was 
taken as 2,000,000 kilogrammes on the square centi- 
metre for steel and 1,000,000 for cast iron. 

For P! = 0, «.e., when the cylinder is only subjected to 
internal pressure— 

= Po t%*(r2* + 4R*) 
3 33° .(R? — 7, ¥) Mek ee (II.) 

For P, = 0, te. when the cylinder is subjected to only 

exterpal pressure— 


__ PP Rr? +44, *) 
8 3° nator 


The above fundamental formule were used for com- 
puting the pressures from the experimental data. In 
order to follow out the process of calculation, let us take, 
for example, Experiment No. 65, in Table 15. 

When the outside layer or ring No. 6 was parted off, 
then, the external pressure P1 ee equal to o, the 
alteration in the length of the radius 7,” must have been 
caused by the removal of the internal pressure acting on 
the circumference of radius r,; and therefore 
= 3 > 5, rg” (R? ail ri) 


Pe = rE (re? + 4B) rye ee 6 oe ee 
Substituting the corresponding values from Table 15, 
we find pg = — 0°0000477 &, or 95°5 atmospheres. 


The ring thus detached was then turned down in the 
lathe, and its outer radius, instead of being Rg = 273°75 
millimetres, became Rj = 251°75 millimetres. From the 


renewed change in the length 8, of the radius r,” we can 
compute a second pressure in the same layer on the radius 


R,}. The values py and 8, are known, and therefore 
Te (te? + 4 R;”) 


ny R,* (1r96"2 + 4767) 

— 3 y bo (Ro? — re? ) ro” (B) 
Re'*(1r46"2 + 4747) ° °° 

Substituting the corresponding values and calculating 
out, we find p,’ = — 0°0000309 ¥, or 61°8 atmospheres. 

When ring No. 6 was cut off, an alteration took place 
in the lengths of the radii 7,", ry”, 73", 72”, 71", of the 
remaining portion of the disc. The values of these altera- 
tions were determined by experiments. And since Py = 0, 
consequently, on the removal of the pressure on the 
radius 7", a certain additional pressure appeared on the 
radius R;, which may be represented thus :-— 
CS see > 85 re" (Rs? — ro?) Y 

Ps 32 Rj? (re"* + 4197) (C). 

Had all the measurements been equally accurate, or if, 
in the remaining portion of the disc there had not existed 
complex stresses, which are as yet unknown to us, we 
could take 8; on any radius r,”; but since the variations 
which occur are very small, and also depend upon certain 
influences in the interior of the disc, we must adopt, for 
computation, either some mean value (bearing in mind 
that its probable accuracy is dependent on the ratio of the 
value of the radii r,”) or else take the variation of that 
radius, for which the calculated pressure most nearly 
approaches the one preceding—p,. In the case given 
above, if we compute p;' from r,”, we obtain the value 
4 3 = — 00000502 5S, or 100°4 atmospheres. The pressure, 

1owever, even according to the mean value of the varia- 
tions, approximates closely to p,, for it amounts to about 
98 atmospheres. 

After this, from the remaining portion of the disc 
(whose outer and inner radii were R; and 7;), the second 
ring No. 5 was cut. The pressure p;’ being already deter- 
7 and the alteration of the radius 7;" known, there- 

ore, 


v,} 


» RZ (rs? + 4 2) 

r3 (rs? + 4 RP) 

8, 75" (RP - v2) 
telnet oO 

Calculating out we obtain p; = — 0°0000867 %, or 
173°4 atmospheres. 

The ring No. 5 was then turned up in the lathe; its 
outer radius became R,’=217'1 milim., and the consequent 
pressure is determined by formula B. Continuing the 
process of calculation to the end of the experiment, and 
— the formule given above, we determine, by the aid 
of the experimental data, the pressures on 16 radii of 
the disc. The results obtained are shown in the table 
below. 

An examination of this table shows that the results 
obtained by experiment are sufficiently satisfactory, and 
although we find a certain irregularity in the case of the 
radii 7, and R,’, it is not great, and can be easily corrected 
by plotting the curve, which represents the pressures 
calculated. 

In the construction of the diagrams for discs cut from 


Ps =Ps 











gun tubes and hoops, the scale adopted for the ordinates 
which represent the calculated pressures and the 
alterations in the radii was 1 mm.=0°00001 & or 20 atmo- 
spheres, and for the abscisse the length of the radii to 
a scale of 1mm. = 2mm., that is to say, halt the natural 
size. In the diagrams for the discs cut from steel shot or 
shell the thickness of metal was represented full size, and 
the ordinates were drawn to the e of 1 mm. =0°00002 > 
or 40 atmospheres, 














Radii of disc in | Pressures in | Radii of disc in | Pressures in 
millim, atmosph, millim. atmosph. 
| | 
r, | 65° 0 "s 171°25 229°4 
R, | 765 149°4 R,’ | 182-75 193-0 
R, 96:1 1526 8 =6|| Ry | 201°75 1766 
1. 100°75 1252 || rz, | 2060 173°4 
R,’ | 1113 1460 R,’ | 2171 170°0 
R, | 132°5 186-0 R, | 236°0 100°4 
vr, | 135°75 256°0 1", 240°0 95°5 
Ry’ | 14625 | 2660 R,’ | 251°75 61°8 
Ry 1665 | 2400 | Ry 273°75 0- 
! 





We have now described a method of calculating the 
stresses in a disc by cutting out successive rings and 
measuring the alteration in the length of the radii in the 
remaining portions. But in the greater number of our 
first experiments the dises were merely cut up at once 
into rings, and the changes in the length of the radii of 
the rings mace alone measured. In order to calculate the 
stresses under such circumstances we can write as many 
equations as there are rings ; but the number of ascer- 
tained values entering into these equations is insufficient 
for the determination of all the stresses. If, however, 
the experiments be conducted in a_ certain order, 
and comparisons be instituted with others having the 
full quantity of data, it is possible to obtain approximately 
the values sought for. For such cases the following 
method of sslenladben was adopted :—Let us suppose that 
any disc was at once cut up into six rings ; by formula A 
we determine the exact pressure p, on the radius 7,. 
From this we deduce approximately the pressure on the 
radius R; in the following manner :—On the axis of the 
abscissze from 7, erect an ordinate at a distance equal to 
twice the width of the incision made by the cutting tool 
between the rings No. 6 and No. 5, and determine its 
length graphically ; assume that the value so found is 
that of the pressure acting on the radius R;; then, from 
this pressure and from 8; determine p; by formula I. 
Proceeding in this manner, we calculate the pressures on 
the radii of the three outermost layers. For the three 
innermost rings the calculation must be commenced from 
ring No. 1, for which the exact pressure on the radius R, 
can be determined by formula C, and the calculations 
may be continued in like manner for the others. 

The method of investigation by cutting out rings in 
succession furnishes more data for computation, and is 
entitled to preference on this account as well as from the 
— accuracy of the results obtained ; the process, 

owever, is extremely laborious, and requires much time. 
When the number of discs to be examined is considerable, 
and especially when they are cut up into a large number 
of rings, the second method, that of cutting up the discs 
into the full amount of rings at once, will, no doubt, be 
more frequently adopted, because the investigation can be 
conducted very rapidly and with sufficient precision for 
ordinary practical purposes. : 

Weare now in a condition to determine the strength of 
hollow cylinders. For this purpose we must ascertain the 
tangentialstressacting circumferentially. There areseveral 
methodsof arrivingat this from the ascertained radial pres- 
sures. If we assume that the portion of the curve which 
represents the distribution of pressures between the radii 
r, and R? isa straight line, then from the pressure p,! we 
can determine the stress T, on 7. In that case we shall 
have :— 


= TP; yp = a(r~n)5 praare—r); 


a =a(Q2r-"%); H=ptar; 
Qt = No 


, or 
r- & 
te 
p —— gee Show 


te . (E) 


Applying this expression to experiment No. 65, and 
taking r = R,' and p = 149°4 atmospheres, we find 
t, = 801°5 atmospheres, and as the elastic limit of the 
steel of the disc was 2400 atmospheres, it follows that 
the loss in power of resistance due to the presence of 
detrimental internal stresses is about 33 per cent. If we 
make a similar calculation for the radius R,, we shall 
obtain for the tension in the direction of the tangent a 
considerably less value. 

There is also a method of computing the tangential 
stresses by means of two points on the curve, the position 
of which depends upon the two corresponding pressures 
along the radii nearest to the bore. 

Pp a(r -r,) + b(r -7r.)? 
Py = 271-7) + b(r-7¥? 
Po = (12-7) + b(r2-% )? 
a and b being determined, we can find ¢, ; 
t= a(2r—-r,) + b[(r-7)? + 2r(r—-7 )) 
and when r = 3 t, = @1o; 

Prito(re-To) — Po T(r) —7 ) . (F) 
(71-7) (r2-11) (2 —1) (r2~71) 

Making r, = R,', rg = Ry, py = py, and po = py, 
z.c., substituting the values taken from experiment No. 65, 
we obtain ¢, = 568 atmospheres. 

For the poeees of computing the resistance of cylinders, 
in which the initial internal stresses have been determined 
by calculation, we use by preference the formule of Colonel 
Pashkévitch—Artillery Journal for 1855, St. Petersburg— 
on account of their being extremely simple and con- 


p= a(r— 7, ), and t, =p 


ty = 














venient. He holds that when during the discharge 
internal stresses and external pressures exist si:nul- 
taneously in the bore, the total relative elongation z of 
the layer under consideration is equal to the algebraic 
sum of x and y, where x represents the relative elonga- 
tion due to internal stresses of any layer when at rest, 
and y the extension under fire of the same layer in 
the same direction, supposing internal stresses to 
absent. Taking z equal to the elastic limit, determining 
wv from experimental data, and knowing that P, and y 
are connected by the following relation: 

rm \? ‘ 

(2) Jo 


y=P (=o 5 eg 
*L3U R*-r,2 "3U R*#-r,? 
we can determine P,. In the above formula R and 
7, Yepresent the external and internal radii of the 
cylinder, and uw the relative elongation corresponding to 
the elastic limit U. 

In conclusion, we may cite yet another method for 
computing the strength of a hollow cylinder from experi- 
mental data, which has been proposed by Lieutenant- 
General Gadolin. According to him, in order to deter- 
mine the limit of the resistance, we must determine that 
radius for which the value ° 


P, R? (247, 2)+(R2 -1, 2) 7? [ 
FP, aad ae ee oe ee ee eS st (H) 
1, * (r? + R?) 
is a minimum; and this minimum will be the limit of 
the resistance of the cylinder to internal pressure. 
To be able to determine the least possible value of 


P, from Equation (H), we must know €¢p) in terms 
r 


of r, We have already given a method for determining 
stresses on a series of radii differing slightly one from the 
other; consequently, the values for rp are also known. 
Let us put rp=a, and indicate to what radius 
this a belongs. Of such values for a three consecutive 
ones may be connected by the equation, 
Gu heb Bet Crd ory es «se (CR) 
Substituting the corresponding radii and stresses, and 
determining A, B and C, we find 
dr p) = (a) (2) = , ( 
se B+ 2C7 (L). 
Applying this calculation to experiment No. 65, and 
substituting for 7, the radii r,, R! and R}, together with 


the pressures p,, p! and p1, we find that {62 = — 1520 
atmospheres, 


According to this computation, the strength of a cylin- 
der in which injurious stresses exist, is about 34 per 
cent. of the strength is calculated on the supposition that 
internal stresses are absent. 

But, bearing in mind the fact that in certain other 
experiments we have been unable to obtain such complete 
data as in the case of experiment No. 65, and consequently 
the calculated increase or decrease in the strength of 
selected discs will not be so considerable, we assume the 
loss of strength in dise No. 65 as only 47 per cent. z.c., the 
mean of the values obtained by the various methods of 
calculation named. 

Having thus acquainted the reader with the general 
principles adopted as a basis for calculation, I pass on to 
the consideration of the results to be deduced from my 
experiments. 








COMPOUND MILL ENGINE. 


WE publish as a supplement this week engravings of a fine 
compound mill engine by Messrs. Buckley and Taylor, designed 
for driving a cotton mill, requiring 1000 indicated horse-power. 
The various parts of this engine are unusually strong. The shaft 
is made of mild steel; the cranks of best hammered scrap iron, 
with Whitworth’s fluid pressed steei pins. The connecting-rods 
are solid-ended, avoiding all straps, gibs, and bolts. The cross- 
heads, piston-rods and air-pump levers are made of mild steel. 
The cylinders are 29in. and 52in. in diameter, and 6ft. stroke. 
The high-pressure is fitted with steam valves of the Corliss type, 
and an equilibrium safety valve which comes into operation only 
in case of derangement in governing. The exhaust valves are 
slides, with a long traverse, worked by separate excentrics ; their 
arrangement reduces the port space to a minimum, and in 
practice slide valves are found to keep more steam-tight than 
Corliss valves. The low-pressure cylinder is fitted with two 
slide valves of the ordinary box type, with a long traverse, and are 
found in practice to meet all requirements for low-pressure 
cylinders. The air-pump is of the bucket type, with india-rubber 
foot and delivery valves, worked as shown on the plan direct 
from the main crosshead. The fly-wheel is 30ft. in diameter, and 
prepared for thirty-four ropes 1jin. in diameter, with two centre 
bosses with twelve arms each ; the outer rim is made in two rings 
of twelve segments, each crossing the other’s joints, and 
together with bolts. The beds are made in the box form, and 
of unusual strength, planed on the bottom, and secured to an 
ashlar bed in the usual way, and are strengthened longi- 
tudinally with two 4in. bolts extending from the front end of 
the cylinder to the outside of the pedestal bed, which relieves the 
cast metal of a portion of the tensile strain. 

We give diagrams from this class of engines working with the 
cranks at right angles, and also with them having the lew- 
pressure crank leading 30 deg. Those marked No. 2 are from 
the engines illustrated with cranks at right angles. This is a 
very fine class of engine, which maintains the reputation of 
English engineers all over the world. 











TRADE MarRKS IN Roumanta.—It will be interesting to trade 
mark owners whose goods are exported to Roumania ¢o learn that 
ar ae instituted by the Trade Mark Protection Society of 

ndon, on behalf of Messrs, A. and A. Crompton and Co., the 
well known cotton spinners, of Shaw, near Oldam, against certain 
traders at Craiova in Roumania to restrain the infringement of the 
company’s trade mark have recently resulted in the defendants 
being condemned in fines and costs. The defendants stubbornly 
resisted the proceedings, and appealed from Court to Court, but 
the defence they put forwead failed on eve’ int, Messrs. 
Crompton having taken the precaution to have their trade marks 
fully registered. The proceedings being the first of this nature 


instituted in Roumania, the result is regarded as being of great 
importance among manufacturers and trade mark owners generally, 
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COMPOUND HIGH-SPEED BOX ENGINE. 


In the Saltaire Exhibition, Messrs. Bever and Dorling, Dews- 
bury, exhibited one of Bever’s high-speed engines, having a 
6in. and a Qin. cylinder and 6in. stroke. The engine was coupled 
to a No. 1 Gulcher dynamo, which lighted a 3000-candle power 
arc lamp. The two cylinders are placed at opposite ends of a 
box-frame, and work on opposite cranks, so that the weights 
and pressures are balanced at all parts of thestroke. One valve 
works both the cylinders, and as it has a gyratory motion, it 





has no tendency to cut or groove the valve face. This valve is 


clearly seen in the sectional plan, which shows that the steam 
from the high-pressure cylinder passes through it on its way to 
the low-pressure cylinder, the valve being worked by an excen- 
tric on the crankshaft. The internal working parts are con- 
stantly and automatically lubricated by dipping into a bath of oil. 








THE AUTOMATIC GAS MACHINE. 





We need scarcely remind our readers that many attempts 
have been made with varying sucess to use the volatile benzole 
compounds of mineral oils in the production of gas. Generally 
the process consists in carburetting a certain volume of air with 
the vapour of the benzole and using the air so treated precisely 
like ordinary coal gas. The extremely volatile nature of the 
petroleum spirits, as they are sometimes called, renders their use 
very dangerous unless special precautions are taken, and this 
fact has, no doubt, limited their employment. 

There is now to be seen at work, in Westminster, a new 
system, which appears to overcome this difficulty. The benzole 
is contained in a cistern or tank, which may be buried in the 
ground at a distance from any house. The gas-making machine 
is shown at work on almost every conceivable form of burner, 
and on Sugg’s cooking stoves. A machine occupyi 
less than 2 cubic feet suffices to supply a 6-horse Atkinson gas 
engine, also shown at work. _ 

We illustrate the machine on page 509. As we have said the 
spirit, known in the trade as gasoline, is contained in a tank, 
which is buried in the ground at any desired distance from the 
building to be lighted. _ This, unlike the carburetter of the air- 
blowing gas machines, is simply a reservoir for holding the oil, 
having no compartments or abeorbent material whatever. From 


ing a space of, 
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| the top of this reservoir two pipes extend to the surface of the 
| ground, into thelarger of these the gasoline is poured directly from 
| the barrel. The smaller pipe gives vent to the enclosed air, and 
| also admits air as the oil is pumped out. From the bottom of 
| the reservoir a pipe extends to and is connected with the gas 
| machine, an oil pump being placed in this pipe just below the 
machine. 
| The gas machine may be placed in the house, hall, or cellar, 
or other convenient location. It consists essentially of an air- 
| pump, A; a generator, C; and a gasoline pump,GH. The 
piston of the air-pump is connected with the piston of the 
| generator by means of the beam 0, so that as one piston rises 
| the other descends. The beam is enclosed in a gas-tight iron 
box P, fastened to the bottom of the machine. This is called 
| the mixing box, because the gasoline vapour and the air from 
| the air-pump both pass into it, and there become partly mixed 
| on their way to the mixing tank. The piston-rod of the air- 
pump extends entirely through the piston and top of the air- 
pump. The gasoline reservoir is connected with the top of the 
generator C by a pipe. Through this pipe a very small but 
definite quantity of gasoline is pumped into the generator at 
each stroke of the pump. Beneath the generator is a small gas 
jet M, which is kept constantly burning, and is so regulated as 
to keep the temperature of the generator, as indicated by the 
thermometor 8, at from 180 deg. to 200 deg., that is sufficiently 
hot to vapourise the gasoline as it is pumped into the generator. 
The reservoir having been filled with gasoline, we will suppose 
that the machine is in operation and sufficient gas has been made 
to fill the mixing tank and distributing pipes throughout the 
building. The gas jet beneath the generator is burning and the 
temperature of the generator is between 180 deg. and 200 deg. 
Upon the approach of darkness the gas is lighted in different 
ac 0 of the building, any desired number of burners being 
ught into use—from one up to hundreds—according to the 
size and capacity of the machine. As these lights withdraw the 
gas from the mixing tank, tending to produce a vacuum, the 
piston B of the air-pump A descends, forcing at the same time a 
cylinder full of the atmosphere into the mixing box P. As the 
riston descends by means of the beam O, it forces up the piston 
of the generator ; it at the same time operates the pumpG H 
in such manner that a very small but definite quantity of the 
gasoline is pumped into the generator at the moment its piston 
D reaches its highest point. The heat of the generator converts 
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the gasoline liquid into a vapour, the sudden expansion of which 
forces the piston D down, and through the walking-beam the 
piston of the air cylinder is forced upward. As this piston 
ascends it forces another cylinder full of air into the mixing- 
box, the air-pump being double-acting. This movement also 
permits the gasoline vapour to escape from the generator into 
the mixing-box through openings provided for the purpose. 
The constant repetition of these movements produces a con- 
tinuous supply of gas of a uniform quality. 

The automatic device by which the temperature of the 
generator is regulated, no matter how much or how little gas is 
being made, depends for its action upon the well-known law of 
the expansion of metals by heat and their contraction by cold. 
The gas jet M is usually kept burning all day as well as at 
night, so that the machine is always in operation, making only 
enough gas to supply this little jet when no gas is used in other 
parts of the building, or making enough to supply any number 
of lights as they are brought into use, up to the full working 

ity of the machine, and this is regulated automatically 
simply by lighting the gas in any part of the building. We will 
suppose that the machine has been working all day, making 
only enough gas to supply this little jet, and at night fifty burners 
are lighted in different parts of the building ; the withdrawal 
of gas from the mixing tank causes the piston B of the air 
pump to descend more quickly. This action repeated pumps 
the gasoline liquid into the generator with more frequent 
strokes. As this is converted into vapour the absorption of the 
latent heat tends to cool the generator, the contraction of which 
by this very slight reduction of temperature turns on more gas 
by means of the lever N, giving a large flame under the gene- 
rator. In a very few seconds this flame becomes adapted in 
size to the number of burners in use, and the generator is thus 
kept at the proper temperature. Late at night we will suppose 
the gas-lights to be turned off. The piston of the air-pump 
then descends very slowly, and the gasoline is supplied to the 
generator much less frequently. As the larger flame is still 
under the generator this becomes somewhat hotter. The ex- 
pansion of the metal generator by this increased heat instantly 
and automatically, by means of the lever N, shuts off a portion 
of the gas beneath it, and in a very few seconds the size of the 
flame again becomes adapted to the amount of gas needed for 
its supply, and the proper temperature of the generator is 
maintained. This same action occurs without regard to how 
many or how few burners are in use. Of course the expansions 
and contractions of the metal are slight, amounting only to a 
very minute fraction of an inch. 

As the gas is formed by the mixture of gasoline vapour and 
air, it is evident that the quality of the gas must depend upon 
the relative proportions of these two substances. Hence, by 
increasing or decreasing the quantity of gasoline vapour, the 
quantity of air remaining the same, a richer or poorer gas is 
formed, as may be desired. In the automatic gas machine this 
mixture consists of two cylinders full of air to one generator full 
of vapour, the quantity of air never being varied. It is there- 
fore evident that the quality of the gas never varies when once 
set at any desired candle power. But in the automatic gas 
machine the quantity of gasoline pumped into the generator 
may be made greater or less simply by turning the regulating 
screw R, thus making a very rich or less rich gas as may be 
desired. This is usually set at about sixteen-candle power, and it 
need not be changed unless varying qualities of gasoline be 
used. The gasoline should be of one standard quality of 880, 
and in order to secure this it should be ordered from reliable 
dealers. We have made arrangements to supply those who 
favour us with their orders with gasoline of a standard quality, 
in any quantity desired, at the regular market price. 

By the above simple device the quality of the gas is so regu- 
lated that there will be no smoke produced, as there is in cual 
gas, thus avoiding unsightly smoked ceilings and walls, and pre- 
venting the vitiating of the atmos. here which is taken into the 
lungs. It also avoids the necessity of using burners, which 
have to be adjusted frequently to prevent smoke, as is the case 
with all carburetting machines. 

The accompanying letters of reference explain the construc- 
tion of the machine, which is being introduced into this country 
by the Automatic Gas Machine Company, Victoria-street :— 
A, air-pump of cylinder ; B, piston or air-pump ; C, generator ; 
D, piston of generator ; E E, valves of air-pump; F, opening 
for the admission of air to the air-pump ; G, device for working 
gasoline pump; HII, connection of the device G with the 
pump H; JJ, pipe from gasoline reservoir to the generator ; 
K, pipe leading to the mixing tank ; L, supply pipe to gas jet 
M beneath the generator ; M, gas jet ; N, lever arm regulating 
the supply of gas beneath the generator automatically ; O, 
walking beam connecting piston of air-pump with that of the 
generator ; P, iron gas-tight box enclosing the walking beam, 
and into which the gasoline vapour and atmosphere are both 
forced on their way to the mixing tank ; R, screw for regulating 
quality of gas ; S, thermometer ; T, top of generator, to be 
removed occasionally to clean generator; U, lever connecting 
the piston-rod of the air-pump with the pumping device of the 
gasoline pump. 


CAPLE’S COMBINATION SET SQUARE. 


THERE are few combination tools in which each part is not 
more or less in the way or mars the handiness of every other 
part. This is not the case with the combination set square, 
which is illustrated herewith, as invented and registered by 
Mr. W. H. Dashwood-Capel, 
architect, Cardiff. Every ex- 
perienced draughtsman prefers 
for all general work a set 
square of some size, and this 
lends itself to the construction 
of the combination square and 
secures the advantages of two 
set squares in one, and the 
further advantage of conveni- 
ence and time saved by having 
the five angles in the one tool 
in the hand, instead of in two, which must be changed. ‘Ihe 
very sharp point of a 60 deg. square is moreover avoided, and 
only one square has to be bought and lost or broken, instead of 
two, which is a school recommendation of some force. 
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INSTITUTION OF CivIL ENGINEERS—ASSOCIATION OF BIRMINGHAM 
STUDENTs.—The members of this Association held their second 
annual dinner at the Colonnade Hotel, Birmingham, on Thursday, 
December 15th; Mr. E. Pritchard, M. Inst. C.E., in the chair. 
The President, in proposing the success to the Association, con- 
gratulated the members upon their progress. He hoped that ina 
very short time the Association would be able to compare favour- 
ably with the other branch associations of the—parent—Institution. 
Amongst the visitors es were Messrs. W. 8. Till, M. Inst. C.E. ; 
A. Comber, M. Inst. C.E.; J. E. Willcox, Assoc. Memb. Inst. C.E. ; 
- og wg M. Scott, T. W. Debne, J. Tangye, T. Smartt, and 

. H, Hewi ; 
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THE AUTOMATIC GAS MACHINE. 


(For description see page 508.) 
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ON ADMIRALTY CO-EFFICIENTS. 
By RoBERT MANSEL. 


For many years, as opportunity offered, eon | to 
my light, I have called attention to the meaning, true 
form of, and valid deductions from the quantities derived 
from the s trials of steam vessels, and generally known 
as Admiralty constants or co-efticients. These explanations 
may have met with indifferent recognition, but this has 
neither disquieted nor astonished me. The causes I 
might offer explanations upon; only, it is neither a 
pleasant nor profitable inquiry upon which to waste 
ag whereas, in itself, the subject is so many-sided, 
that every restatement can be made to disclose some 
feature of general interest; on which ground, I briefly 
recapitulate. 

A steam vessel is a machine in which power is ‘o_o 
in order to do a certain description of work. “The 
relation between the work constantly done upon it by 
the working power, and that constantly yielded at the 
working points,’ Canon Moseley, in his “Mechanical 
Principles of Engineering,” has defined as the modulus of 
the machine, and is precisely the same thing as that long 
previously known as the Admiralty co-efficient. In the 
steam vessel the work done at the working points has 
been assumed to be proportional to the product of the 
square of a lineal dimension of the vessel by the cube of 
the speed. The developed wer, again, being the 
observed quantity—E indicated horses—the ratio of these 
two—usually denoted by the symbol C—obviously, may 
be written— ae 

‘ee 

Now, for 7? we may substitute, indifferently, either the 
immerged midship area, the surface, or the two-third 
power of the displacement, provided we compare cases in 
which, for all, the same function of the dimensions is 
employed. To fix ideas, for 7? let us assume the last or 
two-third power of the displacement. Obviously, (1) 
may be written in the form— 


3 
Vy, ® 
And by taking the logarithms of both members— 
Log. E = Log. +2Log.V. - (3) 


I have shown wherein the second side of this equation 
fails to represent the “true fact as it lies in nature.” In 
comparing different vessels, the factor D# ought to be 
subject to a correction ; somewhat empirically it may be 
viewed: the power two-thirds is rather high, and would 
be better represented by the three-fifth power, or, say, D-®, 
the six-tenth power of the displacement. The second term 
is very erroneous; and, instead of being 2 Log. V, ought 
to be represented by a V, where a is a tes. | quantity 
whose value in strict mathematical language is the differen- 
tial, with respect to the speed, of the logarithm of the 
resistance. Doubtless this will seem dreadfully abstruse to 
those who have not studied,‘or do not understand ana- 
lytical mechanics; but, in any actual case, it is fortunate 
that it is singularly simple in application. Take an 
example. About a month ago her Majesty’s twin-screw 
vessel Galatea, built by Messrs. R. Napier and Sons, 
Glasgow, came to be tried, and the result published in 
some newspapers, is reported as follows. Displacement, 
5000 tons. 


Speeds. Revolutions. Power. 
17-397 knots .. 10115 ... ... 5858 ind. horses, 
19-008 _ ,, Se 2s 6 lee a 


From which the calculated values of the Amiralty co-effi- 
cients C= Di V* would be 2629 and 2182 respectively. 


According to the usual interpretation: the altogether 
erroneous inference from these figures would be; the com- 
bined efficiency of the hull and engines of this vessel for 
the first speed, as compared to the same for the second 
speed, would be in the ratio of the figures 2629 to 218-2. 
The real explanation is: the false estimate of the work 
done is in this ratio, but, tried by a true standard, the 
figures must be,! and are, alike. 

The relation of power and speed in the Galatea may be 
easily found to be, 
DIV 





E = —— Log.—! 09807 V. . 4 
4419 "© / (4) 
Let us test this. 
H.M.S.S. Galatea. 

Trial speeds = 17°40 19°01 (very nearly) 

Product 09807 V = 1°7064 1°8643 

Log. V = 12405 ... 12790 

Log. D3 = 24660 ... 2°4660 

Subtract, Log. 44-19 = 16453... 1°6453 

Log. E = 3°7675 ... 3°9640 

= - £5... 9207 ind. horses. 

By trial = S858 .. 


Again: I have pointed out, at any other speeds of this 
vessel,so long as no change of circumstances occurs, the 
ordinary Admiralty co-efficient C, for those speeds, may 
be obtained by the simple formula Log. C = Log. 44:19 
+2 Log. V-°09807 V. By this formula, for V = 17°40 
and 19°01 we have, C = 263 and 218°3 respectively; while 
calculated from the trial data C = 262°9 and 218-2 respec- 
tively, so that had we taken the constant 44°18 the agree- 
went would have been perfect. 

Now, contrast the foregoing with the results obtained, 
about twenty-eight years ago, on the similar trial of H.MLS. 
Warrior. As given in the Admiralty trial data tables, 
we find—displacement, 8852 tons; speed, 14°36, 12°17, 
and 11°04 knots, with corresponding indicated horse- 
powers, 5469, 2867, and 1988 respectively. The Admiralty 
co-efficients corresponding to which are, 231°8, 269, and 


289°7 respectively. The general formula being, E = adi f 


e 
Log.—1 a V. I have pointed out, we have first to calculate 


the value of the quantity DV » from the data for each 


E 


1 Suoject to the explanation, the conditions remaining unaltered 
through the range of speeds, 








speed; and, knowing that each value thus obtained ought 
to satisfy the condition Log. ¢c — a V, where a and ¢ are 
constants, the reason of the following calculations ought 
to be obvious :— 


Trial speeds... = 14°36 ...1217 ... 1104... 12215? 
Value Log. Di = 2°6313 ... 2°6313 ... 2°6313 ...  2°6313 
Add Log. V = _=-1°1572 .... 10853... 10430... 1-0869 
Subtract Log. E= 3°7879 ... 3°4574 ... 3-2984 .... 3°4574 
Algebraicsum = 0506... 2592... 3759... *2608 
Add -098 V = 14073... 11927 ... 10819... 1°1971 
Value Log.c = 1°4579 ... 1°4519 ... 1°4578 ... 1:4579 


Next, divide the differences of the third and first 
columns by the difference of their speeds; we obtain 
a = 3759 — 0506 _ ogg 

14:36 — 11°04 : 
The above calculation shows : If to the quantity 5 fi 


we add the values of 098 V, for each speed, we get the 
value of Log. ¢ = 1°4579 for the highest and lowest speeds, 
but only 1°4519 for the middle speed. Now: there is no 
reason for this change, from a higher to a lower value and 
then back to the higher. Theory indicates that this value 
should be constant ; and, hence, it is much more probable 
that some error has occasioned the speed noted as 12°17 
knots to have been understated ; and that the real speed of 
this trial was 12-215 knots, which, as shown in the last 
column, then gives the same value for Log. c as the others. 
In this way we obtain the values of the constants in the 
formula for, 


HM. 88. Warrior, E = 2 EV Log =1-098V. And its 
‘ 
crucial test, as follows :—- 
Trial speeds = = (14°36... 12-215... 11-04 
Values 0988V = 1°4073... 11971 ... 1:0819 
» IogVY = 151572... 10069 ... 1:0490 
” D§ = 26313... 2°6313 ... 2°6313 
Subtract Log. 287= 14578 |. 14578 |. 14578 
Log. E = $7380... 3°4575 ... 32084 
» E = 5470 ... 2867 ... 1988 horses, 
Bytrialdata = 5469. 2837 |. 1988 ,, 
. . Di v3 
The Admiralty co-efficients, C = > may then be 


obtained by the very dissimilar formula, 
Log. C = Log. 28°7 + 2 Log. V — ‘098 V, 
which involves two constants, specific to the particular 


vessel, aud comparable with the like constants in other 
vessels. Thus we have : 


Trial speeds, 14°36 12-215 11-04 knots 
Cc = 23177 272 289-7 while by formula we have ; 
Cc = 2318 272 28977. 


It will be noticed, as quoted from the Admiralty table, 
the middle , ee being taken as 12°17 knots, gives C= 269. 
Only it has been shown that this speed is erroneous to 
the extent of ‘045, or one twenty-second of a knot. 
Increased by this amount, the agreement with the other 
trials is ect. I have also explained: a like small correc- 
tion of the middle - ne will be found necessary in eve 
similar set of correctly noted experiments, where the nile 
have been determined by the means of runs, with and 
against the tidal drift. For this reason, variations in the 
rate of drift, leave residual errors, which are not removed 
by the methods of taking means which are usually 
adopted. 

To search for a formula which will give closer results 
than the one here shown, or, for one simpler in its prac- 
tical working, would, on the face of it, seem ridiculous. 
Further, the vessels Galatea and Warrior have the values 
of a so nearly alike, the difference might be neglected, and 
the values of ¢, viz., 44°19 and 28°7, very approximately, 
may be taken as the real measure of the comparative effici- 
encies of the two vessels—that is to say, 35 per cent. in 
favour of the former vessel, with the further considera- 
tion—the capability of greater speed, probably even of 
greater value than comparative efficiency at speeds of 
which both vessels are capable. 

The correction of these formule for the error in the 
dimensions element, mentioned at the beginning of the 
investigation, is very simple; the constant ¢ has to be 
diminished in the same ratio as the quantity, displace- 
ment to the power three-fifths, is less than the quantity 
displacement to the power two-thirds—that is to say, 


_ ps a — 
For Galatea E = 5-5, V Log. 09807 V. Since, 44°19 = 95°05 
. siete Dé 7 pe | 7 —_— 
For Warrior E = iB V Log. —! 098 V. "707 15° 
This places the relative efficiency question in a more 
a shape. For: if in these we take the same 
displacement, say, 8852 tons for both vessels, and calcu- 
late the power necessary for the Warrior's maximum 
speed, 14°36 knots, we have— 


Increased Galatea. 
= 2°3682 


Log. 8852 = = 23682 
“09807 V = 1-4083 098 V = 14073 
Log. V ss 13572 = 1°1572 
Subtract Log. 25°05 = 1°3987 Log. 15°69 = 1°1947 
Log. E = 3°5350 = 37380 
ae = 3436 5470 


From this it will be seen—an 8852-ton Warrior, being 
propelled 14°36 knots by 5470 indicated horse-power, an 
equal diplacement_Galatea would be propelled at the same 
speed by 3436 indicated horse-power. The ratio per cent. 
in favour of the Galatea is 37°2. Were we, simply, to take 
the denominators, 25°15 and 15°69, neglecting the slight 
difference of the quantity a, this ratio would be 37°3 per 
cent.—practically the same. 

Lastly, I would remark, vessels of the Warrior type— 
by which I mean vessels in which the value of a is 
098, or, say, ‘10 very nearly-—are very common in the 
merchant navy. I have the data of very many such in 
my hands, and it would only require some little trouble 
on my part, and some sacrifice of your space, to give a 
selection, if the matter is not already sufficiently clear. 
I will add no more at present. BERT MANSEL. 


White Inch, Glasgow, December 10th. 





STEAM ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S NEWCASTLE SHOW. 


No. IV, 


We have in previous articles dealt very fully with the 

rformance of the boilers of the best engines tested at 

ewcastle by the Royal Agricultural Society, andit now only 
remains to say something concerning the performance of 
the engines proper as distinct from the steam generators. 
The whole matter is fully handled in the report of 
the Society’s engineers, but we do not propose to follow 
the line taken by Sir F. Bramwell and Mr. Anderson 
very closely. As we have already stated, the text con- 
stitutes a most valuable treatise on the steam engine, and 
should be in every student’s library. It is, however, to 
be regretted that the tables accompanying the report are 
not free from errors and inconsistencies, The most interest- 
ing line of inquiry that we can take is an investigation of 
the causes which render one engine more economical than 
another; and this it must be understood we do solely 
on the information supplied by the report as a basis. 
The report draws such a comparison between the 
engines tried at Cardiff and those tried at Newcastle, 
that before going further it may be well to repro- 
duce here what Sir F. Bramwell and Mr. Anderson 
have to say on this point. They deem that the 
augmented economy of the Newcastle engines was due 
mainly to the increased pressure carried; and they go on 
to say :—“ But the pressure of steam cannot be increased 
without a corresponding increase of temperature, and the 
advantage derived from using higher pressure steam 
is a consequence of its higher temperature. In the an- 
nexed table, the Reading Ironworks engine, tested at 


Comparison between the Theoretical and Actual Economy derived from 
an Increase of Steam Pressure. 























Cardiff. Newcastle-on-Tyne. 
Reading Davey, | Davey, Edward 
Iron- | Paxman,’ Paxman,| Foden. 
works. | and Co, | and Co, 
j Com- Com- 
Simple. | Simple. | pound. | pound, 
1, Steam pressures above | or, 
atmosphere ... ... tbe. } 80 % } 150 250 
2. Temperature of steam F.°} 324 334 | 365 406 
3. Corr ip ding absolute ” - | @6 
“temperatures re} | 784 | 794 | 825 | 866 
4, Falls of temperature to } 
Bs or 67Svabsolure Ff {209 = 9 150 | 191 
5. Pro; poey which the | 
falls r to the origi- ¢ ny) +129 “ 
nal absolute tempera- ( 139 150) 182 220 
__.. aga | 
6. The reciprocals of the ) | 
above ratios, to which 
reciprocals the fuel ac- 
tuallyconsumedshould }/ 1 *927 *763) *632 
correspond, reduced to 
the Reading engine as 
-" See eee | 
 P —, mes | 2 | 
sumed per brake “6 +40 | . 91 
per hour (notincluding ( 80°22 | 26°40 | 21°33 | 21°38 
s ee ... Ibs. | 
tive proportion of } | — oe an 
“aed. | a se 








Cardiff, and the two prize engines and Mr. Foden’s com- 
pound engine, tested at Newcastle, are compared. The 
third line gives the absolute temperature of the steam in 
each case ; the fourth line the fall of temperature, on the 
supposition that the steam leaves the cylinder at a tem- 
perature proper to 1 lb. back pressure, that is 215 deg.; 
the fifth line is the quotient of the division of the fourth 
by the third, and shows the proportion of work to be 
expected. The sixth line is the reciprocal of the 
fifth reduced to one as the standard of the Reading 
Ironworks’ engine, and represents the proportion in 
which the steam should . been consumed, that 
being, of course, inversely as the amount of duty 
to be expected. We see that Messrs. Davey, Pax- 
man, and Co.’s simple engine should have demanded 
about 7 per cent. less steam, and their compound 23} per 
cent. less than the Reading Ironworks’ engine. In reality 
their simple engine, as will be seen by the eighth line, 
took 13 per cent. less, while the compound took nearly 30 
per cent. less than the Reading Ironworks’ engine. Con- 
sidered apart from their boilers, it will appear that Davey, 
Paxman, and Co.’s simple engine and their compound 
engine each in round numbers exceeded by some 6 per 
cent. the duty which, having regard to the increase of 
the pressure of steam above that of the Reading Iron- 
works’ engine tried at Cardiff, and taken here as a 
standard, would have led one to expect, while Mr. Foden’s 
engine used an amount of steam which was about 6 per 
cent. more than the foregoing calculation anticipated, so 
that his result fell a little Sedans that of Davey Paxman’s 
compound, working at 100 lb. less pressure. 

“ From the foregoing it is clear that it must not, how- 
ever, be hastily assumed that an indefinite amount of 
economy is to derived from the use of higher pres- 
sures. The increase in the temperature of steam does not 
correspond to the increase in pressure, but rises more 
slowly than the pressure increases; thus— 


From boiling Fag to B ./ temperature rises = deg. 


” ” ” deg. 
re 1001b. 150 1b. * » ©29deg. 
Ki 1501b.  2001b. # > 20deg. 
‘ 2001b. 250 Ib. ‘i 5, 18deg. 


and consequently the fall of or gr yoni in working 
bears a smaller proportion to the fall of pressure, and all 
the mechanical difficulties connected with high-pressure 
steam have to be grappled with, for it may be inadequate 
gain. These trials appear to point to the conclusion that, 
with our present state of knowledge, it is probable that 
pressures between 1501b. and 200 lb. per square inch will 
give the best practical results.” 

It will be seen that the value of the foregoing table is 
much diminished by the circumstance that no account has 
been taken of the water condensed in the jackets, which 
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may be sufficient to alter the whole comparison, because 
the jacket condensation is never identically the same in 
any two engines, bein variable by a host of conditions 
and influences. Furthermore, with all due deference to 
the eminent authors of this statement, we venture to say 
that their own figures show that the superior economy of 
the Newcastle engines was due to something more than 
higher pressures. In the case of Mr. Foden, it will be 
seen that the actual result was 6 per cent. under the cal- 
culation, while in the case of Messrs. Davey, Paxman, 
and Co. it was considerably over it. We have only to look 
at Mr. Foden’s low-pressure diagram to see why he did so 
badly. For some unexplained reason, theaction of the steam 
at the front end of the low-pressure cylinder was pyowae 2 
bad. The initial egy was only 24 lb., while the bac 
pressure was no less than 6 lb. e find, too, that the 
range of expansion in the high-pressure cylinder was very 
considerable, whereas it was very moderate in the low- 

ressure cylinder. Furthermore, the exhaust line in the 
high-pressure cards falls continuously, showing that the 
intermediate receiver space was too large or the cut-off 
too early. If we turn now to the diagrams of 
Messrs. Paxman’s engine, and those of Messrs. McLaren, 
we shall find much that is very instructive. In 
the former the cut off takes place in the high-pres- 
sure cylinder very sharply at not much less than one- 
third of the stroke, and in the low-pressure cylinder the 
expansion is well marked. The exhaust lines of the 
high-pressure cards are curved showing a small inter- 
mediate receiver. In Mr. McLaren’s cards we find that 
the cut-off took place at a little more than one-sixth of 
the stroke. The terminal pressure in the Paxman high- 
pressure cylinder was about 281b. above the atmosphere, 
while in the McLaren engine it is 20lb. The whole 
range of expansion in the Paxman high-pressure cylinder 
is a little over five times, while in the McLaren high- 
pressure cylinder it is about seven times. Now, we have 
repeatedly pointed out in these pages that the reason why 
the compound engine is so economical must be sought in 
the fact that the steam —s from re-evaporation 
during the exhaust stroke of the high-pressure piston is 
used expansively in the low-pressure cylinder. In_prac- 
tice this means that the expansion should be divided 
between the two cylinders. We see that in the Fodenengine 
the expansion takes place almost wholly in the first cylinder. 
In the McLaren engine it takes place to a much larger 
extent in the small than in the large cylinder ; and in the 
Paxman engine the expansion is much more fairly 
divided. Here then is, in our opinion, one of the reasons 
why Mr. Paxman beat his competitors. We have either 
tested ourselves, or received from others particulars of 
tests, and we have never yet met with a case where maxi- 
mum economy was realised unless the steam was 
worked with a comparatively early cut-off, say, half- 
stroke, in the large cylinder. It is, of ccurse, mainly 
a question of cylinder capacity, clearance, and inter- 
mith ve receiver space. The capacity of the Foden 
high-pressure cylinder was 17°72 x 10 = 177°2 cubic inches. 
That of the low-pressure cylinder was 70°88 x 10 = 708°8 
cubic inches, neglecting clearance. The capacities were 
therefore as four to one. In the Paxman engine the 
capacity of the high-pressure cylinder was 26 x 14 = 364. 
That of the low-pressure cylinder was 67°2 x 14 = 940°8 
cubic inches. The ratio here is 2°6 to one nearly, In the 
McLaren engine the capacity of the high-pressure cylinder 
is 26 x 15 = 390; and of the low-pressure, 63°6 x 15 = 954 
cubic inches, and the ratio is 2°44 to one nearly. There does 
not seem to be any good reason why, with “oe proportions, 
Messrs. McLaren should not have divided their expansion 
better than they did. Much, however, depends on the 
question of clearance and intermediate receiver space, 
concerning which we have no information concerning Mr. 
Foden’s engine. The figures given in the report for the 
other two engines are as follows :— 


Paxman. McLaren. 
cubic inches, cubic inches. 
Mean clearances and ports of high- 
pressure cylinder... ... ...  ... . 622 
Ditto low-pressure cylinder... ... 128°5 ioe oe 
Intermediate spuce... ... ... ... 517 . 427°4 


A comparison of the indicated and brake horse-power of 
the different engines is not without value. During the 
Newcastle trials a careful allowance was made, for the 
first time, for the friction of the brakes. Taking the 
corrected figures, we have— 


Foden. Paxman. McLaren, 
Indicated horse-power 1863 ... 22°77 ... 2402 
Brake horse-power ... 1757 =... 20°33 ... 2107 
Difference... os .. 1°06 2°44 2°95 
Ratio of brake horse-power 
toindicated ,, ,,... ‘943 “893 877 


In a former article we gave the water used per indicated 
horse-power per hour, and unintentionally did Messrs. 
McLaren’s engine an injustice, caused by the mal-arrange- 
ment of the tables in an early copy of the report. We gave 
the indicated power of his engine as 22-horse instead of 24. 
We now give the corrected figures. It will be understood 
that these figures include the water condensed in the 
jackets and re-evaporated, as estimated, and they therefore 
differ in the case of the McLaren engine from those 
age cd in our pages, as obtained by Professor Barr and 

fr, Halpin, who took no account of jacket-water. 


Water per indicated horse-power per hour. 
Foden, . Paxman, McLaren. 
23°75 Ib, 21°45 Ib. 24 Ib, 


_ From these figures we gather that there was con- 
siderably more condensation going on in the cylinders of 
Messrs. McLaren’s engine than there was in those of the 
other two; but although this is probably true to a 
certain extent, it will not account for the whole loss. 
There were a couple of leaking rivets in the fire-box, 
trcagh which a certain amount of water escaped. 
A slide-valve rod was metallic ked, This passed 
steam, and then there was, we believe, besides, what 
Wwe may term an internal leak from the jacket into 





a cylinder, which represented a further loss. All these 
things were due to the excessive haste with which the 
construction of the engine was hurried in order to get it 
into the show-yard in time. There is, however, a sug- 
estive passage in the report of Mr, Halpin and Professor 
rr which appeared in our impression for December 2nd. 
Describing the engine, they say :—“ The cylinders, 5jin. 
and 9in. diameter by a 15in. stroke, were bolted directly 
to the top of the fire-box casing, both being surrounded by 
the steam passing from the boiler to the high-pressu:e valve 
chest.” If these words are to have their legitimate mean- 
ing, then the steam entering the high-pressure cylinder 
first through the low-pressure jackets, which is an 
extremely defective arrangement—so defective that we 
fancy that Mr. Halpin and Professor Barr are mistaken. 
However, it is proper to add that if they are not, Messrs. 
McLaren are by no means the only engineers who have 
adopted the system. Indeed, not many years have elapsed 
since it was held to be excellent practice to have all the 
steam supplying non-compound engines passed through 
the jackets, on the plea that the efficiency of the jacket 
was thus secured, and would more than compensate for 
any loss incurred by the slight cooling of the steam. 

it will not have escaped our readers that a vigorous 
controversy is going on in our pages concerning the 
accuracy of the R.A.S.E. brakes. It would extend this 
article beyond reasonable limits to consider here the 
points raised; nor is this the proper place to discuss 
them. We have taken the report as it stands, assuming, 
as is right, that the eminent engineers who have issued it 
are satisfied that the trials on which it was based were 
accurately conducted. The possible errors of brakes 
constitute quite a different subject for consideration, 
which we shall probably deal with on another. occasion. 
There can be no doubt that an error may be introduced 
by the action of the compensating levers of the Appold 
brake as pointed out by Messrs. McLaren and Mr. 
Halpin. je oll Kennedy says, page 632, in “ The 
Mechanics of Mechinerys after describing the action of 
the Appold brake, “This may in cases cause a very 
sensible error in the estimation of work done, an error 
always in excess.” Whether any sensible difference in 
error may exist between any two brakes of the same 
construction as used by the Royal Agricultural Society 
is, however, quite another thing. 

Meanwhile, it isenough to say that we do not suppose 
that the brakes used by the Royal Agricultural Society 
have ever been put forward as giving results absolutely 
correct. That would be far too much to expect. Messrs. 
McLaren have done good service by carrying out experi- 
ments, and they have undoubtedly obtained some very 
curious and even startling information concerning the use 
of water as a lubricant, and its effect on brakes, which, 
in due time, we hope to place before our readers. 








OFFICIAL TRIAL OF THE NORDENFELT SUB- 
MARINE VESSEL. 


Tue first approach te any official trial of the Nordenfelt 
submarine vessel took place on Monday last, December 
19th. It was not by any means a formal official trial, but 
the boat has been matured toa sufficient extent to exhibit 
its powers and capabilities, allowance being made for want 
of practice. The opportunity of witnessing such a trial 
was seized by representatives from the Admiralty, 
Ordnance Committee, Royal Engineers, and the Naval 
Attachés of foreign Powers. As our readers generally are 
aware, the object of this boat is to approach a ship under 
water, so as to escape observation, and thus discharge a 
pi pig in such a way as to strike an enemy with certainty, 
and in a vital place. In her ordinary mode of progression 
the vessel lies very low in the water, and is much less 
visible than a service torpedo boat. She would approach 
an enemy thus till she reached a distance at which she 
might run in danger of being perceived, perhaps from 
700 to 500 yards; then she would close all escape for 
smoke and all passage for air, and sink so low that nothing 
remains above water but two small glass domes fixed at 
the top of two cupolas. These domes are sufficiently 
large to contain a man’s head, one in the fore part of the 
ship and one aft. In this position the vessel would 
depend on her store of steam provided for as hereafter 
described, and her crew on her imprisoned air. The captain 
takes his stand with his head in the forward dome, a 
position which, it is said, gives him a singularly clear 
view along the surface of the water at night for such 
distances as are not affected by limit of horizon. Close to 
his hand are the handles or levers for regulating the 
speed and the direction of the boat, also the working of 
the horizontal propellers employed for descending below 
the surface. For rising again no propeller is necessary, 
the system being to adjust the t to float with the 
surface of a wooden deck—which has recently been added 
as a superstructure—nearly level with the surface of the 
water. As the boat eventually nears her enemy, she 
descends entirely under the water, so that nothing is 
visible except the eddies on the surface formed by the 
revolution of the horizontal propellers, and these would 
poouseny be seen only in smooth water. This boat, the 

ordenfelt, is intended to carry four, possibly five, tor- 
pedoes. Obviously the discharge of these will need skill 
and practice in a systemso nicely adjusted. Nothing has 
been as yet carried out in this direction. The trial with 
which we now deal related exclusively to the working of 
the boat and to the handling of it in submerging it or in 





1 Mr. Pidgeon says in his report :—“ Before the trial run had begun a 
leak declared itself, which made it necessary to remove the cover of tne 
high-pressure cylinder, and to plug with wood a }in. hole, through which 
the jacket of the cover itself was supplied with steam. During the run 

er difficulty occurred. The Crosby sight-feed lubricator y 
failed of its office, with the result that slide valve of the small 
cylinder ‘seized’ and caused its excentric strap to heat badly. Mr. 

eLaren plied his oil can vigorously, but without avail; the excentric 
strap was hot, and g hotter. Some fire-box stays, too, were drip- 
ping during the ; so that when the run terminated it is not to be 
wondered at that the Paxman compound patermane remained unbeaten. 
This engine ran 4h, 24 min. actual, and 4h, 514 min, mechanical time 
taking a supply of 2024 1b. of coal, equal to a consumption of 2-18 Ib. of 
coal per horse-power per hour.” 





bringing it to the surface. The form of the boat, 
which is 135ft. long and 12ft. in beam, is not here dis- 
cussed, because it can be best seen by drawings, which we 
propose to give in a future number. Captain T. Garrett, 
who has had considerable experience with a submarine 
boat of a cigar form, has found this one much more 
manageable. 

Two trials took place in the afternoon in Southampton 
water near the lightship ; the first consisted in running 
the vessel at a fair speed when in the highest position, that 
is, with the flat deck or superstructure a few inches above 
the surface of the water, in which condition the displace- 
ment is 160 tons; when submerged it is 230 tons. The 
object was to enable those who witnessed the trial to 
judge how far the boat was visible and how far vulnerable 
in comparison with a service torpedo boat. The super- 
structure is, of course, not of any vital importance. 
Beneath it the boat is protected by a turtle back of steel 
lin. thick, and the conning towers or cupolas by lin. of 
steel. It is intended in future vessels to increase this 
to 3in. The boat thus running at high speed obviously 
offered a very small mark to artillery. 

The boat acquitting herself well in this trial, as well 
as in descending below the surface and rising again, the 
tender, with the officials on board, moved off towards 
Southampton to wait. for the Nordenfelt to attempt an 
approach after dark. It may be observed that there were 
several difficulties to be grappled with in this task—first, 
the tender carried only one indifferent light, and it was a 
good test of the finding powers of the Nordenfelt in 
Its various conditions to discover and approach her ; 
secondly, vessels were frequently passing which 
called for care and prudent handling of the Nordenfelt to 
avoid danger of collision. Thirdly, the difficulties of 
manipulating the boat were for the moment increased by 
the recent addition of the superstructure which altered 
all the levels and adjustments, which experience had 
taught best suited the boat in its different movements. 
The result of this condition of things was that consider- 
able delay was experienced in the operations, and the 
spectators on the tender had a long wait of about four 
hours before the actual attack was achieved. The night 
was a very fair one for the purpose. There was a moon, 
but a considerable quantity of cloud. The water was 
calm and the night free from mist. The Norden- 
felt approached sinking in the water as she neared the 
tender, eventually, travelling submerged wholly for 
about 100 yards, and was not perceived until she had 
sounded a whistle from a position 70 yards on the port 
bow of the tender. The Nordenfelt’s rate of speed was 
about 3$ or 4 knots. She moved about 600 yards off 
towards a steamer that had just come in from the Cape, 
when she again sounded a whistle. 

On the following morning the officials and other visitors 
went on board the Nordenfelt in the dock and had the 
various arrangements and features of the boat explained 
to them, and they witnessed the submersion and rising of 
the boat, which was repeated so as to show that it was 
completely under control. Altogether the trial was most 
successful, but there remains much to be done before the 
Nordenfelt can be brought into condition for actual 
service. The introduction and successful discharge of the 
torpedoes have to be mastered. Then great experience 
is needed for handling the boat below water. Not only has 
the speed been hitherto kept very low, butalsoevery change 
in position has been slowly and carefully effected. With 
a cigar-shaped boat experience has shown that there is a 
great liability to plunge head down, which is very 
dangerous in water of limited depth; but the fact is 
that destruction, as Captain Garrett well expressed it, is 
always within a very limited number of feet. But the 
crew of a craft engaged in naval warfare has always to 
run risks, and the crew of the Nordenfelt would be very 
much safer than the men in an ordinary torpedo boat. 
The safety of this boat is mainly secured, first, by 
Mr. Nordenfelt’s plan of working her in a condition 
when the revolution of the horizontal propellers is neces- 
sary to keep her under water, so that in any stoppage or 
breakdown she rises at once; and secondly, by a reserve of 
hot water under pressure, which, if ejected by steam, 
gives very great powertorise, though in aconditionof partly 
expended motive power and temporary helplessness. Alto- 
getherthe physical questions involved are very interesting. 
Toa ship attacking harbours inthefuture the various forms 
in which attack may come to her must be peculiarly in- 
teresting. From a dynamite gun, a torpedo in the shape 
of a huge dynamite or gelatine shell may come hurtling 
through the air and fall close to her. Near the surface 
of the water she may strike the circuit closer of a sub- 
marine mine lying near the bottom, and at any desired 
depth the Nordenfelt boat may approach and discharge a 
torpedo at her. Near a harbour, in fact, the air, the 
surface and the depths of the water to the bottom itself 
may bring surprises upon an enemy, and this from tor- 
pedo warfare alone. 








NavaL ENGINEER APPOINTMENT.—The following appointment 
has been made at the Admiralty: Alfred T. H. Stone, assistant 
engineer, to the Brisk. 


THE CONCEALMENT OF TORPEDO Boats.—One well-known draw- 
back in torpedo-boats is the visibility of the flame and smoke when 
within a distance of 2500 to 3000 yards of the object to be 
attacked. Experiments at the Rochefort Arsenal and on the Seine 
with an apparatus invented by an engineer of the name of Oriollo, 
of Nantes, as is —o have demonstrated that his arrangement 
is capable at night of quite obscuring the torpedo-boat. The 
flame and sparks disappear, the smoke, which is reduced in tem- 

rature from 100 deg. to 30 or 40 deg., spreads itself out in a 

orizontal layer over the surface of the water, becomes inhalable 
and envelopes the boat in an impenetrable vapour, which defies 
the electric search-light to discover the boat. A notable point in 
the application of the arrangement is that, it in no way whatever 
interferes with the proper working of the engines or the boat. 
The steam pressure and the speed remain undiminished ; the im- 


provement is confined exclusively to the funnel, and the extra 
weight which it adds to the boat is insignificant. France is 
engaged in applying this tia and Spain and Italy will, 
probably, shortly introduce 


¢ to their navies, 
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THE GRANILE WORKS AT NAPLES OF THE MEDITERRANEAN RAILWAY COMPANY. 
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THE MEDITERRANEAN RAILWAY 
TRARSA AND GRANILE WORKS, NAPLES. 


THE Pietrarsa Works, situated between the line from Naples to 
Portici and the shore of the Bay of Naples, are among the oldest, 
if indeed not the oldest of any importance in Italy, having been 


CO.’S_ PIE- 


founded in 1842 by Ferdinand II. Until lately a gigantic statue 
of this monarch, cast at the works, overlooked the dock, now 
disused, communicating directly with the Mediterranean ; but 
this prominent object, having been found to serve as a butt for 
irreverent marksmen from the sea shore, is now ignominiously 
relegated to the oblivion of a storehouse. The primary object 
of this establishment was to roll rails for the railway between 
Naples and Caserta, so as to be independent of England, although 
English coal and pig iron could not then be dispensed with. In 
1860 Pietrarsa became an arsenal of the Government, and 
the battlements overlooking the Mediterranean stil] exist. In 
1862 the works passed into the hands of a company, which, 
however, failed in 1868, when the management was resumed by 





ITALIAN REVERSING GEAR. 


the Italian Government. In 1885, when the railway conven- 
tion gave the working of all the lines on the west coast of Italy 
to the Mediterranean Co., Pietrarsa, situated directly on the 
main line of the southern section, came in very handily for re- 
pair shops. The first Italian locomotive was made here in 
1867-8, and since that time 265 have been turned out complete, 
except the boilers, which are made at the Granile Works. The 
present erecting shop is the original foundry, with its massive 
pillars, where cannon were formerly cast. Some relics of the past 
may be seen in an old beam engine and a pillar engine with in- 
verted cylinder, made at the works and still doing duty; but there 
is a modern horizontal engine in the forge, where draw-hooks are 
stamped out under the hammer. Most of the machine too!s are 
by English makers, including a double key-way cutting machine 
by Sharp, of Manchester. Turntables, points and crossings 
are made here; but disc and other wheels are obtained from 
Krupp’s and Bochum. A sketch is appended of the engine and 
tender coupling, in which there is a ratchet-brace arrangement 
with double pawl for coupling and uncoupling. An illustration 
is also given of the screw reversing gear that is now fitted to 
many of the engines, the bracket being in the form of a Roman 
seat. A great deal of work—pistons, for instance-—usually 
made of iron is cast from brass turnings and borings, as this prac- 
tice is found cheaper under existing circumstances, Carriages, 





guards’ vans and wagons are also made at these works, the | 
bodies of the two former being entirely covered with sheet iron. | 
Ingegnere Doux is Works’ Manager at Pietrarsa, which now em- | but not the complete locomotive, only tenders. 
ploys about 650 men, and is shortly to be reconstructed and | 


brought up to the level of modern practice. 

The Granile Works are so called because of their proximity to 
the historic granaries near Naples, which give their name to the 
district. They also adjoin the works of Messrs. C. and T. T. 
Pattison, which employ about a thousand hands, and of which 
we have something to say in a separate article. The Granile 
Works, which, owing to the clear atmosphere, appear almost at 
the foot of Vesuvius, have had a considerable share in the in- 
dustrial history of Italy, because they turned out the bridges for 
the Messina and Catania Railway, and the engines for such 
vessels as the Principe Amedeo, and the Scilla e Caribde, and 
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provided. These works produce every part of a locomotive except 
axles, wheels, and tires, which latter are imported from Sheffield, 
In the boiler 
shop, soon to be disestablished and transferred to Pietrarsa, the 
boiler shells are placed on rollers at the ends of cross beams, so 
that they can be easily turned in the absence of overhead 
travelling cranes. The wagon department, which is lighted by 
electric arc lamps, is provided with some good yet simple and 
inexpensive wood-working machinery, made on the spot, in- 
cluding a horizontal drilling and mortising machine, in which the 
drill is brought up to the work by a lever, and the cross travel 
given by the same means, the workman holding a lever in each 
hand and thus making a mortise very quickly. There are about 
650 men employed at this establishment, which has turned out 
work of considerable importance with very slender means. The 

works’ manager is Ing, 

Ferraro, Capo Sezione, who 





is under the Capo Opificio, 














Sig. Gramegna ; but both 
the Granile and Pietrarsa 
works are in charge of 
the Capo Divizione, Cav. 
Fadda, who in turn looks 
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ig for instructions to Com- 
mendatore Frescot at Turin. 

While the reconstruction 
of the Granile Works is 
decided upon in accordance 
with the above plan, the re 
modelling of the Pietrarsa 
Works—a very necessary 

















proceeding—is decided upon 
in principle, but not to take 
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ENGINE AND TENDER COUPLING. 


have always obtained high awards at exhibitions. To the Turin 
Exhibition of 1884 they sent the 60-H.P. engine, with Bouvret 
valve gear—a modification of the Corliss system—which drove 
the machinery in motion. The works were started by a M. 
Henri with only thirty-five or thirty-seven hands, but rapidly 
increased in importance under the Societa Nazionale di Industria 
Megcanica, from 1863 to 1868, when the company got into 
difficulties, and the Government took the works in hand to pre- 
vent their being closed. In 1885 they were bought by the 
Mediterranean Railway Co. for about 5,000,000 lire= £200,000 ; 
and now it is decided to spend another million lire, or £40,000, 
in reconstructing them according to the annexed plan. ll the 
iron and brass castings required for the Mediterranean system— 
iron 60 tons and brass 10 to 12 tons a month—are produced at 
the Granile Foundry. A very good foundry sand is obtained 
from Monte Sarchio, near Gaeta, in the province of Terra di 
Lavoro ; but, as might be expected, the methods at present em- 
ployed are not the most recent. There are, however, two new 
Voisin cupolas for melting the metal. Here are cast the abnor- 
mally large brake blocks with which the engines and tenders are 
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effect until that of the 
Granile is accomplished. An 
impression prevails at Pie- 
trarsa that that establish- 
ment will share with the 
new works now being put up 
at Turin the task of providing 
new locomotives for the 
Mediterranean system; but 
we have it from _head- 
quarters that this will not 
be the case. As stated in our article on “ The Mediterranean 
Railway ’—see THE ENGINEER of 2nd December—all new loco- 
motives, except the first of a type, will be let by open contract. 
At present Messrs. G. Ansaldo and Co., of Sampierdarena, near 
Genoa, supply a large number of locomotives to the Mediter- 
ranean Company, in continuance of the arrangement made with 
the Italian Goverment when the lines were worked by the State. 
These works are also being extended and modernised, and at the 
same time provided with some excellent machine tools, so as to 
be put under favourable conditions for retaining a large portion 
of the work in future, notwithstanding its being thrown open 
to public competition. When one compares some of the anti- 
quated locomotive works in various ts of Europe, with com- 
plete modern shops like those of A ong L.N.W.R. at Crewe, the 
L. and Y. at Horwich, and those now being put up by the 
Mediterranean Company at Turin—to be described in a 
future number—the reason is abundantly manifest re | 
some go to the wall, others are entirely reconstructed, 
and others again are transferred to more favourable situa- 
tions, 
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COBBETTS BELT STRETCHER AND BELT GUIDES. 
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BELT GUIDES AND BELT STRETCHERS. 


For the purpose of providing a better surface and decreasing 
the friction of belts against the surface of belt guides and forks 
for shifting belts, Mr. W. W. Cobbett has brought out the glazed 
porcelain guide attachments illustrated by the annexed engrav- 
ings. Leather and cotton belts rub past these porcelain surfaces 
with an exceedingly small amount of friction, and last much 


longer without frayed edges than when the ordinary guides are | 


























| used. The porcelain pieces are made for round or flat stems as 
| shown. 


The belt clamps illustrated are also made by Mr. 
Cobbett. From the engravings it will be seen that the clamps 
automatically grip the belt. The loss of time usually occupied 
in fastening the ordinary screw clamps is thus avoided, for the 
action of turning the stretching screw brings the nuts down 
upon the automatic clamping piece, to which it is loosely 
attached by the guide projections on the lower part, as seen in 
the section at the upper part of the engraving. 





THE CASTNER SODIUM FURNACE. 





THE CASTNER SODIUM FURNACE. 





In our last volume a description of the method of producing 
sodium from caustic soda, invented by Mr. H. Y. Castner, of 
New York, was given at page 509, and we have now to supple- 
ment it by an illustration of the reducing apparatus employed. 
This consists essentially of a gas-fired air furnace open at the 
bottom, but which can be closed by a circular disc on the top of 
a hydraulic plunge. This disc also carries the cast-steel crucible 
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in which the reduction is effected, the latter being connected to 
it by a pin passing through a socket at the bottom. The furnace 
is heated by gas from a Wilson producer, which is burnt by air 
previously brought to a high temperature in a pipe-stove placed 
in the path of the spent flame. Three of these reducing 
chambers are built together in one block and secured by iron 
back-staves, and the rods as shown in the accompanying fignre, 
which represents the furnace in isometric projection with 
different parts in section. In the right-hand chamber the 





crucible is lowered to the position for filling, and the parts of 
the walls removed show the gas burner formed by the gas and 
air passages, and a deflecting plate to cause the flame to pass 
round the crucible. The air-heating pipes occupy the whole 
height of the furnace at the back. In the centre chamber the 
crucible is represented in the working position, the top cage 
being pressed home by the ram against the dome area forming 
the bolt-head, which conducts the sodium vapours by the side 
tube into the condenser in front. This cover is kept in position 
by a plug at the top, fixed into the centre of the three-armed 
casting at the roof of the chamber. The condenser is a cast iron 
box, whose width is very small when compared with its length 
and depth, placed in front of the chamber, in which the reduced 
metal condenses by cooling in an etmosphere of hydrogen. A 
strong rod with a spiral blade, passing through a packed gland 
on the condensers, keeps the delivery tube free from stoy page by 
solid matters. Fora description of the working of the pi ocess we 
must refer to our former article. We believe that works for 
carrying it out on a large scale have been erected in South 
Staffordshire, near Birmingham. The gas admission and the 
hydraulic lifts are regulated by hand wheels and levers in front 
of each furnace. 








WILLIAMS’ FUSIBLE PLUGS. 





THE accompanying engraving represents a new fusible plug 
which has many excellent features. Its construction will 
understood in a moment from the illustration. The fusible 
metal is supplied in the form of a ring, into which is driven a 
plug of gun-metal. The fusible metal is thus between two good 





conductors, and is, therefore, admirably placed for prompt 
action; at the same time it is so far removed from the furnace, 
and protected by the cup in which it is set, that it can only be 
fused by the boiler plates getting hot—a consideration of import- 
ance. This fusible plug has already come into extended use. 
It is being introduced in Lancashire by Mr. Simon, of St. Anne- 
street. In the engraving, C is the gun-metal plug, D the 
fusible ring. 








SANDBROOK’S SAFETY LAMP. 


Mr. SanpBrook, of Ebbw Vale, is now introducing the safety 
lamp which we illustrate by the accompanying engraving. It 
will be seen that it is a lamp of the combination glass and gauze 
type, while it shuts off the admission of air and gas as soon as 
there is an explosive mixture. Coal dust has little or no effect 
on the lamp. The miners can with this lamp make a clean 
sweep, knocking off the cap at once from the top of the wick. 
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By the use of Mr. Sandbrook’s lamp a gvod clear light is 
obtained at once. The locking arrangement is simply the old- 
fashion screw-lock, with a lead plug inserted behind the screw 
and stamped. It is, in fact, a double-locking arrangement—the 
screw and the lead plug. By this arrangement it is also possible 
to get the case off without taking the lamp out, which is a con- 
siderable advantage; or, the lamp can be taken out without 
taking the case off. Thus the fireman can use it to test gas, &c., 
just as well as with the old Clanny lamp. The shut-off 
appliances rest on a fusible plug, which will not fuse with the 
heat of the lamp, but when a blue flame of gas enters the lamp 
the plug melts, and all danger is prevented, it is claimed, at oncc, 
The lamp has been pronounced excellent by eminent mining 
engineers and colliery managers. 








THE CIVIL AND MECHANICAL ENGINEERS’ SociETY.—At the meet- 
ing. of this Society on the 7th inst., an interesting address was 
delivered by the president, Mr. Regd. E. Middleton, M.1L.C,E, 
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ABSTRACTS OF CONSULAR AND DIPLOMATIC 
REPORTS. 


Italy.— Trade and foreign competition in Sicily.—With a 
yearly ascending total of imports, those of British origin have 
decreased in past years. Among the principal imports from 
England are coals, copper, iron, water pipes from Glasgow, lead, 
machines, tin plates, and zinc. All these are principally brought 
in English bottoms. The boats of the Flurio-Rubattino Com- 
pany convey a considerable portion of the coal. About thirty 
steamers of this company go to America with fruit in the course 
of the year, returning either direct with petroleum or calling 
at England and importing coal or other English goods into Sicily. 
There has been a diminution in the importation of coals to the 
amount of 16,312 tons, valued at £23,208. The hardware 
trade is completely in the hands of the Germans, who keep a 
sprinkling of English goods to satisfy old-fashioned notions. 
The imports of iron, iron goods, machinery and metals was 
greater in 1886 than in 1885; that of iron and iron goods 
increased by 41,068 tons, valued at £28,777. The greater part 
of the iron importations came from Liverpool, of the imported 
water pipes from Glasgow. The British portion of these imports, 
which in 1885 formed 81 per cent., is on the decrease owing to 
Belgian competition, while formerly British iron was supreme in 
this market. The import of machinery, chiefly sewing- 
machines, has slightly increased. The decrease of British 
imports is due in some measure to the energetic action of the 
Germans and Swiss, who contrive every year to get a greater 

rtion of the retail and wholesale trade of Sicily into their 

muds ; but in a still greater degree to the progress made 
by the Italians in the north of Italy in the art of manufactures 
themselves, as was evidenced by the magnificent Exhibition at 
Turin in 1883, confined solely to productions of Italian origin. 
The progress of Italian en ise, as testified by this vast dis- 
play, surprised even those intimately acquainted with the 
country, and afforded a proof of a veritable resorgimento of 
Italian art as applied to industry, but failed to attract foreign 
attention in any way commensurate to its importance, partly, 
perhaps, on account of the breaking out of the cholera which 
made its appearance at that time, and shut off Italy from the 
rest of Europe not long after the opening of the Exhibition. 
The high protective duties levied in Italy amount on some 
articles to virtual prohibition, so that the only English shop- 
keeper in Palermo dealing in textures in a great measure sup- 
plies his customers with Italian goods. With respect to the 
German and Swiss competition, those countries have excep- 
tional advantages over Great Britain in the way of transport, 
owing especially to the removal of the Alpine barriers by the 
St. Gothard and other tunnels; and, moreover, the great 
exporters of England turn their attention more to the vast 
fields of demand offered by our Colonies and India than to the 
limited area of Sicily, where the gains could not be very con- 
siderable, and where business relations are not of the most 
satisfactory character. France has also suffered considerably 
from the increased development of Italian industry in every 
direction, including that of i products. Two 
sections of two new lines of railway have been opened this year, 
one of the direct line from Palermo to Messina, and one of the 
Central Sicilian from Palermo-to Carleone. “ The line from 
Palermo to Cefalu is still running, but that from Palermo to 
Carleone has been stopped through the faulty construction of 
the line, which caused landslips during the winter rains. The 
coast line from Palermo to Messina will be much shorter than the 
line now open through Roccapalumba and Catania, which shoots 
off southwards, traverses the centre of the island, and then 
makes a sharp turn to the north. The whole length of the line 
is 210 miles. The more direct coast line will be about 173 
miles long, and would be much shorter but that the line follows 
the undulations of the coast. Both lines are much called for in 
Sicily, as are others, many of the chief towns of the island, 
Cartagirone, Castelbuono, Mistretta, Rivona, Vizzini, &c., still 
being outside the system of railway communication ; but rail- 
ways in Sicily have been of slow growth, the present line from 
Messina to Palermo having been eighteen years in construction. 
The harbour works at Palermo are proceeding slowly. The 
depth of water is gradually being increased by dredging and 
flushing operations under the conduct of an English firm. 

New South Wales—Agricultural machinery—The United 
States Consul at Sydney reports :—The Atstralians prefer their 
own ploughs to any other, although they are much clumsier, 
heavier, and more expensive than those from the United States. 
The ploughs generally in use are the ordinary two and three 
furrow ones, made wholly of iron. The Australian farmer has 
a decided objection to the use of ploughs with wooden handles, 
Several Louisville and St. Louis firms have built up a trade in 
American ploughs, especially in this colony and Queensland ; but 
these implements have been manufactured for the Australian 
market from plans furnished by agents who visited the colonies, 
and remained long enough to understand the requirements of 
the Australian farmer. American harrows are rapidly supplant- 
ing all others, especially the American disc harrows, for with 
them the farmers in many cases are enabled to dispense with 
the use of ploughs. In binders and reapers the Americans have 
heretofore had a decided advantage, but English manufacturers 
now make such close imitations of them that the competition 
for the trade in these articles is very keen. In some portions 
of the colonies the American stripper is preferred to the binder 
and reaper. The stripper, though usually called an Australian 
invention, is an adaptation of an American machine which has 
been for many years in use in California and other Western 
States. It cuts the grain and dispenses with the necessity for 
thrashing it. The stripper is operated like the binder and 
reaper, but it is fitted in front with a combining apparatus, 
which catches the heads of the grain, strips them off, and 
passes them into a box, from which they are discharged 
in a heap and put throughacleaner. The machine can cut 
from five to nine acres of wheat per day according to the con- 
dition of the crop and weather. In wet weather, or in early 
morning, it does not act well. Some of the machines have 
placed in them ordinary thrashing drums, which thrash any 
heads not stripped. The machines with drums attached are 
called damp-weather strippers. The stripper was first made in 
Adelaide, South Australia, where it is more popular than in any 
of the other colonies, but recently factories for its manufacture 
have been established in Melbourne and Sydney. The intro- 
duction of the American binder and reaper did not at first inter- 
fere vith the supremacy of the stripper, especially in South 
Australia, but in time the American became a very formidable 
rival. In some localities where straw is regarded as being of 
little value the stripper is almost sure to be preferred; besides, 

ing with the stripper is generally admitted to be a very 
economical process, from there being only one loss instead of 
several, as in the different processes of binding, carting, stooking, 
and thrashing. In some districts of Australia the crops are so 
short and thin that they cannot very well be harvested with the 
reaper, and it is said that the practice of burning the straw on 
the field renders the land very fertile, an advantage which cannot 





be had when the a is used ; but the reaper is becomi 
more popular, especially near the large cities and towns where 
straw is ronda aa is invariably used along the Goulburn 
and in the south-eastern districts of Victoria. All the American 
binding and reaping machines that could be obtained in 
Victoria last year were purchased, and more of them 
would have been used had they been available. The system of 
harvesting with the stripper, in spite of its economy, is not a 
clean one; the Melbourne Argus recommends that a system of 
farming be adopted that will embrace the use of both machines, 
from the fact that reaping can be commenced from a week to a 
fortnight earlier than stripping, and that stripping can be carried 
on long after reaping will be possible. By this means all 
bustle and hurry can be done away with at harvest, and the farm 
stock would never be without straw. The — wheat can 
be sent on to an earlier market, while that reaped will the more 
easily be allowed to wait for shipments. The stripper is capable 
of very great improvement, and I am surprised that manufac- 
turers of agricultural machinery in the United States have not 
sent to Australia for samples of the stripper, with a view of 
making a machine, on the same principle, better suited for this 
market—a new machine being greatly needed in these colonies. 
What seems to be wanted is a lightly-constructed cleaner and 
reaper that could be worked with six or eight horses. Such a 
machine would meet with a ready sale throughout Australia. 
The uncertainty of the rainfall is, perhaps, the greatest diffi- 
culty with which the Australian farmer has to contend. The 
drought, which is unusually severe in the northern and western 
districts, is often prolonged for several years. When the rain 
comes it nearly always comes at a time when it is not 
needed. The drought during the last two or three years 
has been so destructive that a very general interest has 
been aroused throughout the colonies in the question of 
irrigation as a means of increasing or securing crops. 
number of gentlemen of acknowledged ability, including the 
Minister for Agriculture for Victoria, have recently visited 
the States in the Pacific slope of oe Unit — 
for the rpose of reporti upon the system of irri- 
gation Bei x there, ar ‘the advantages to be derived 
from its adoption in Australia. The main difficulty in 
these colonies is that all the rivers and streams are below the 
level of the land suitable for irrigation. Pumping, or some 
means of lifting water, has therefore to be resorted to, which 
increases the cost. The quality of the water, its being stored 
in the river beds, and its being ex to a heated atmosphere, 
make it especially valuable for the production of crops. Very 
little has been done by any of these colonies in the way of irri- 
gation; but what has been done has given satisfaction, and the 
system adopted, that by means of pumping machines, is cer- 
tainly extending, some of the larger farming companies in 
tke interior of New South Wales either carrying out the 
system or arranging for the purchase of pumping machines. 
The English riparian laws, which prohibit the damming of 
watercourses or in any way interfering with the natural flow of 
water, are an important obstacle to irrigation in Australia; but 
it is likely that all the colonies will adept an intercolonial law, 
making all creeks, lakes, rivers, watercourses, &c., the property 
of the respective Governments, so that water for irrigation pur- 
can be stored in suitable places. The interior river 
system of New South Wales offers enormous facilities for water 
storage in the river beds, from which it is estimated that 
5,000,000 acres can be supplied with irrigation water. The cost 
would be enormous, but the result ne more than justify it, 
as an immense area of land is of excellent quality for the 
purpose. ' ; 
Venezuela,— How to increase trade.—The United States Consul 
at Maracaibo reports:—As in all other parts of this Republic, 
much depression during the past twelve months, though Zulia 
has supplied less than any other section. Asa home for immi- 
grants, should the Government recognise the necessity of 
attracting foreigners,and comply withits duties towards the immi- 
grants in assisting and protecting them, this section will be one of 
the most promising fields for successful colonisation. Immense 
tracts of land lie idle, and the results given by the cultivated 
areas are surprisingly shown when the still imperfect agricul- 
tural implements and methods are considered. Mines of 
excellent coal exist, and in the range of mountains on the 
western frontier encouraging traces of the precious metals have 
been discovered. The country possesses large petroleum deposits, 
and refining is done on a large scale with excellent results. 
South America is a commercial battle ground. Belgium, France, 
Germany, Great Britain and more unimportant nations are in 
the field, and rivalry is ardent. The time has long passed 
when South America would receive any class of manufactures 
—good, bad, or indifferent. The competition among foreign 
sellers to gain her patronage has had the result that her tastes 
must be considered. As a case in point, one of our most respect- 
able importers some time back received in a consignment from 
the United States a lot of cotton goods, the pattern and quality 
of which were very suitable for local sale, but of a width not in 
favour with the natives of this country. The importer wrote to 
his American correspondents, calling attention to the matter and 
— orders in case of the desired change of width being 
made. answer received was that no change could be made 
in the nature of the factory, and that if he wished that class of 
goods of a different width he had better look for it somewhere 
else. It may be said that is only caprice on the part of this 
people to insist upon apparent trivialities; but it is by the 
indulgence of these caprices and peculiarities that the Germans 
have gained such a firm grasp upon the country. Three-fourths 
of the foreign mercantile capital in Venezuela is German, and 
as a commercial body German citizens outnumber those of all 
other foreign nations combined, the secret being careful 
attention to the most trifling peculiarities of their custo- 
mers, and the presence of agents or branch houses in all 
localities of any commercial importance. Another impor- 
ter is inducing his American correspondents to send goods 
in bales instead of boxes, a small item apparently, but 
as the duties are high, and are levied on the gross weight, 
being charged upon the box as upon the contents, it is evident 
that in the course of a year’s importation a considerable loss 
may be sustained by the heavy duties paid on nails and pine- 
wood. Exporters should be careful that the quality of goods 
be uniform. It is not good policy, after having opened an 
extensive and profitable business, to allow p Paseo of 
inferior merchandise; and marked degeneration in the 
quality of one export affects unfavourably general com- 
mercial reputation. I must also call attention to the 
importance of personal representation of our manufacturers 
and merchants. One bright agent will do more in a week than 
can be accomplished by months of correspondence. Every mail 
brings numbers of letters requesting the assistance of the 
consulate in establishing business relations. Occasionally satis- 
factory results have been obtained, but most of the houses here 
are conservative in their ideas, and it is not often that they will 
be persuaded to step out of their beaten track by means of 
correspondence. It is different when they are approached 





ng | personally, and even in the times of greatest business stagnation 


no capable commercial traveller has ever left Maracaibo without 
having reaped some benefit from his visit. 

The United States consul at La Guayra reports upon the same 
subject:-—As an important means to the end we should have 
commercial travellers of tact and intelligence, speaking the 
Spanish language, and engaged with reference to their seeing 
and talking abilities. When these needs are supplied the 
question of how to increase our trade will answer itself in a 
satisfactory manner. The present administration is making 
strenuous efforts to develope an extended and important system 
of railways. The credit of the Government has been freely 
offered, and liberal concessions have been granted to these enter- 
hace and it is confidently believed that with English and 

rench capital readily obtained, the era of railways is about to be 
conspicuously inaugurated. The railway system of the country 
embraces the Bolivar Railway from the copper mines of Area, in 
the State of Lara, to the port of Yneacas, about fifty-six miles 
long, and the La Guayra and Caracas Railway, twenty-five miles 
long. An important road from Puerto Cabello to Valencia, about 
thirty-three miles long, is being constructed, with every pros- 
pect of ay completion. Two short lines in operation connect 
Caracas with the small adjacent towns of El Valle and Petare. 
Concessions have been nted to European capitalists for the 
construction of the following railway lines:—From Puerto 
Cabello vid Tarla, San Felipe, Yaritagua, Urcichiche, and 
Chivacoa to Araure and Bruzual ; from Maracaibo to Cojaro, 
on the Caribbean Sea ; from Merida to Bobures, Mucuchies, or 
other points on the western boundaries of Venezuela ; from the 
Orinoco River to Guicipata, in the gold country of Guayana ; 
from Encontrados to La Fria. The telegraph system is owned 
and o ted by the Government, and consists of seven lines, 
the principal of which connect the city of Caracas with Barce- 
lona, Carupano, Ciudad Bolivar, Cumana, Giiiria, La Guayra, 
La Victoria, Maracaibo, San Antonia del Tachira, connecting 
with the wires of Colombia, San Fernando de Apuré, and 
Valencia. Despatches are forwarded to any part at the rate of 
10d. for ten words. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE—CHANCERY DIVISION. 
Before Mn. Justice Kay, 
ELLINGTON v, CLARK, BUNNETT, AND CO, 


THE plaintiffs in this action were the patentees of an improve- 
ment in hydraulic lifts, such as are used in warehouses, hotels, and 
other large buildings. The great feature of the plaintiffs’ invention 
was that it economised the water, a circumstance which, when the 
lifts are worked with the high pressures of water which have been 
used in recent times, is, it was said, of the utmost importance. It 
was all that before the plaintiffs’ invention the whole or nearly 
the whole of the water which was used each time the lift was raised 
was allowed to go to waste. The plaintiffs conceived the idea of 
so constructing the lift that only that portion of the water which 
was required for the purpose of raising the ram and cage should 
run to waste. This they claimed to have accomplished, so that, 
taking the quantity of water which ought to be used to raise 
700 Ib. or 800 lb. 60ft. as 32 gallons, while under the former pro- 
cess the whole of those 32 gallons ran to waste, under the plain- 
tiffs’ invention only 44 gallons were wasted. The means whereby 
this was a was, roughly speaking, by opplying pressure 
separately at different points of the ram, and, by keeping the 
pressure constant at one point and varying it at the other, the lift 
could be lowered with the loss only of the water used at the point 
of varying pressure. In the plaintiffs’ invention the constant as 
well as the ing pressure was a water pressure. The defendants 
had constructed hydraulic lifts which according to the plaintiffs’ 
allegation, were identical with those of the plaintiffs, except that 
the constant pressure was a weight which was applied at a different 
part of the machine. The defendants denied the infringement and 
the validity of the patent, alleging that the eng invention 
had been caticipates t by an invention of a Mr. Berly, the ifica- 
tion of which was filed a few days before that of the plaintiffs. 
Among other witnesses the me intiffs called Sir Frederick 
Bramwell, who stated that the novelty of the plaintiffs’ 
invention consi in the introduction of an annular area 
piston by the use of which there was an economy in the quantity 
of water employed owing to the apparatus being, as it were, 
broken up into two parts, one of which went towards balancing 
the dead weight, the water which did that not being wasted, while 
the other part went towards raising the lift and was expended. 
The similarity between the plaintiffs’ machine and that of the 
defendants consisted in the use of an annular piston and in the 
operative water being separated from the force which did the 
balancing. The dissimilarity consisted in this—that, according to 
the plaintiffs’ drawing, the ing water was in the annular 
area, while in the defendants’ it was the operative water which was 
in the annular area, and that in the plaintiffs’ the balancing was 
done by water pressure and in the defendants’ by the weight 
applied to the plunger. 

 Attorney-General—Sir R. Webster, Q.C.—Mr. Moulton, 
QC., and Mr. Micklem a for the plaintiffs, and Mr, Aston, 
Q.C., and Mr. T. Terrell for the defendants. 

At the conclusion of the arguments which took place on 
December 8th and 12th, judgment was reserved, 

Mr. Justice Kay, has just delivered judgment. He care- 
fully considered the specification of the —— and that of 
Berly, and pointed out that the object of the plaintiffs’ invention 
was the economy of water, which was not the object of Berly’s in- 
vention. He held therefore that Berly’s invention was not an 
anticipation of the plaintiffs’ patent, which he pronounced to be 
valid. With reference to the question of infringement, his lord- 
ship referred to the authorities, as showing that a patent such as 
that of the plaintiffs’, oe ore combination, would be infringed 
by the defendants if they taken the essential part of it with a 
mere mechanical equivalent for the parts not taken. This, upon a 
careful consideration of the evidence, he held they had done, and 
that the plaintiffs were entitled to the injunction they asked and 
to the costs of the action so far as the same related to the plain- 
tiffs’ first patent, being the patent in question. With reference to 
a second patent, as to which the plaintiffs had abandoned their 
claim, his lordship held that the action must be dismissed, with 
costs to be set off in the usual way. 

Upon the application of defendants’ counsel a stay of execution 


was granted for the purpose of appealing. 











Ow Friday, December 16th, Professor Ryan, of Bristol, 
delivered a lecture on ‘‘The Steam Engine,” in the Theatre of 
the University College, Nottingham. In illustration of the sub- 
ject of engines, models of the Tower spherical engine— 

essrs, Heenan and Froude —and of the Fieldi engine—Fielding 
and Platt—were exhibited, eliciting considerable interest. Some 
remarkably good recent results o with the former were 
quoted. The eter and several models and experiments were 
exhibited. Modern valve gears were dealt with, and Cawley’s 

r illustrated. Interesting reminiscences of the surface con- 
» roles invented by Samuel Hall, of Basford, were supplied by 
Mr. G. R, Cowen, of the Beck Ironworks, where it was originally 
constructed. Nearly 800 persons were present. 
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RAILWAY MATTERS, 


Wuie clearing snow-drifts on the Caraquet and New 
Brunswick Railway an engine and tender, with snow plough, got 
off the line on crossing the Caraquet ee and plunged into the 
river. Eight men were drowned and five hurt, 


Ix Monday’s sitting of the Swiss National Council, 
Berne, it was officially stated, in wey to an interpellation concern- 
ing the repurchase of the North-Eastern Railway by the Swiss 
Confederation, that the Federal Council bad made an offer of 450f. 
per share, to which, however, no reply had yet been given, 


Tun American Man ufucturer says :—“ It is stated that 
the car famine in the Connellsville district is growing worse, and 
that on this account the production of coke is not more than two- 
thirds the full capacity of the ovens in the district.” This seems 
curious in a country that is doing so much with natural gas. 


A contract has been made between the Ministry of the 
Interior and the United Steamship Company of Copenhagen 
regarding regular communication twice a week, every Tuesday and 
Saturday, between Esbjerg, Jutland, and London, vid Parkeston. 
This route will be opened for traffic at the beginning of January. 

Tue Birmingham Town Council sanctioned on Tuesday 
the contribution of £1000 towards the empenees of carrying out 
improvements at the Saltley Railway Viaduct, which would cost 
in the aggregate about £6000. It is proposed to widen the viaduct 
at Saltley, carrying the road over the Midland Railway and river 
Rea, with a view to complying with the conditions under which 
alone the Central Tramway Company can carry their line over the 
viaduct. 

A vpepuTaTion from the Birmingham and District 
Association for the Suppression of Nuisances arising from Steam 
‘Trams presented the Mayor of Birmingham (Councillor Pollock) on 
Friday with a memorial praying for an amelioration of nuisances 
arising from steam trams. In replying to the deputation, Coun- 
cillor Lawley Parker—on behalf of the Mayor—promised that the 
Public Works Committee, the Watch Committee, and the other 
committees concerned, would give careful attention to the 
memorial that was to be presented, and to the views of the depu- 
tation. 


Tue railway between Athens and Patras, a distance of 
three hundred kilometres, will be opened for traffic this week, and 
the Athens correspondent of the Standard says ‘‘the Conventions for 
the construction of other lines in the Peloponnesus and Continental 
Greece have already been approved by the Chamber. The activit 
in the construction of railways that has prevailed since the Tricoupis 
Government came into power is unprecedented, and all the finan- 
cial and commercial schemes of the Premier seem to succeed, so 
that the Opposition, irritated by its powerlessness in face of the 
compact majority of the Ministry, has decided to withdraw from 
the Chamber.” 


Messrs. SHarp, STEWART, AND Co., Atlas Works, Man- 
chester, announce the approaching removal of their business from 
their present address, in anticipation of the expiration of their 
leases. They have arra to transfer their business to Glasgow, 
where it will be continued at the new locomotive works re- 
cently erected by the re me Locomotive Company, under the style 
of Sharp, Stewart, and Co., Limited, Atlas Works, Glasgow. The 
company will have the following directorate—Messrs. John Robin- 
son, chairman; Walter Montgomerie Neilson, William Steele 
Tomkins, Archibald Gilchrist, John Frederick Robinson, Alex- 
ander Wilson. Mr. J. F. Robinson will take the post of managing 
director, and will have the assistance of Mr. Alexander Wilson. 
Mr. Tomkins will for the present remain in Manchester, where 
the existing works will continue open until certain contracts now 
in hand are completed, and his services will be at the disposal of 
the company for transacting business in London and elsewhere. 


Tue Manchester, Sheffield, and Lincolnshire Railway 
Company is about to lose the services, through ill-health, of one of 
its ablest and most respected officers, Mr. William Bradley, the 
chief superintendent of the line. Mr. Bradley has been with the 
company for a quarter of a century, having previously been a 
district superintendent on the Great Northern Railway. For a 
contieniile time he has been in indifferent health, to recruit 
which he obtained six months’ leave two years ago, when he visited 
the south of France and cruised in the Mediterranean. Few men 
will be more missed from the wide extent of country covered by the 
Manchester, Sheffield, and Lincolnshire Railway than Mr. Bradley, 
who is as courteous a gentleman as he was efficient and pains- 
taking an officer. His successor will be Mr. Richard Brown, who 
has had some seventeen years’ experience with the company. Mr. 
H. A. P. Hamilton, who was Mr. Bradley's assistant, has been 
appointed district superintendent for the eastern division of the 
line in succession to Mr. H. B. Coens, of Retford. Mr. Hamilton 
will take up his residence at Retford. Mr. Richard Barker, at 
present chief goods agent at Manchester, has been appointed out- 
door assistant to the new superintendent, and Mr. Williamson, of 
Guide Bridge, succeeds Mr. Barker at Manchester, Other changes 
are made in various parts of the system. 


Ovr Birmingham correspondent says:—“A trial trip 
with an electric car was, on Thursday of last week, made on the 
Willenhall line of the Wolverhampton Tramways Company. The 
car was built at Shrewsbury for Gass. Elwell and Parker, who 
are preparing it for the Australasian Electric Tramway Company. 
The car has been built and fitted on the plan of continental and 
other electric lines, with which Messrs. Elwell and Parker have 
had much experience. The accumulators are slipped in under the 
seats from the outside, and ong | about 100-horse power for 
one hour which can be taken by the motor placed under- 
neath, and through switches arranged at each end of the car mani- 
pulated by the driver in any quantity required to meet the work 
of the car, and capable of running the latter for about seven hours 
of ordinary full work. In this car a great advance has been 
obtained upon any previous effort. The electric motor is arranged 
to give high power at a slow speed of revolution, and admits of a 
very simple arrangement of gearing to the main axles. It pro- 
mises to be very successful, as the difficulty of gearing has been 
the great ieapolionent to the adoption of this mode of driving tram- 
coca” 


TuE report on the accidents to passengers on our rail- 
ways during the first nine months of this year from causes other 
than accidents to trains, rolling stock, permanent way, &c., 
including accidents from their own want of caution or miscon- 
duct, accidents to persons passing over level crossings, trespass 
and others, gives the following:—Of the 344 persons killed 
and 706 injured in this division, 75 of the killed and 542 of 
the injured were passengers. Of the latter, 17 were killed and 47 
injured by falling between carriages and platforms, viz., 8 killed 
and 29 injured when getting into, and 9 killed and 18 injured when 
alighting from, trains ; 13 were killed and 366 injured by falling 
on to platforms, ballast, &c., viz., 2 killed and 44 injured when 
getting into, and 11 killed and 322 injured when alighting from, 
trains ; 24 were killed and 14 injured whilst passing over the line 
at stations ; 52 were injured by the closing of carriage doors ; 2 
were killed and 17 injured by oy | out of carriages during the 
travelling of trains ; and 19 were killed and 46 injured from other 
causes. 5] persons were killed and 26 injured whilst passing over 
railways at level crossings, viz., 23 killed and 23 injured at public 
level crossings, 17 killed and 3 injured at occupation crossings, and 
11 killed at foot crossings. 141 persons were killed and 87 injured 
when trespassing on the railways; 49 persons committed suicide 
on railways; and of other persons not ifically classed, but 
mostly private people having business on the companies’ premises, 
28 were killed and 51 injured. 








NOTES AND MEMORANDA. 


Tue deaths registered during the week endin 
December 10th, in twenty-eight great towns of England an 
Wales, corresponded to an annual rate of 21°] per 1000. The 
annual death rate in London per 1000 from all causes, which had 
been 23-0 and 21:1 in the two preceding weeks, declined to 19°5. 


Amone the various uses of celluloid, it would appear 
—aecording tothe Annales Industrielles—to be a suitable sheathing 
for ships, in place of copper. A French company now undertakes 
to supply the substance for this at 9f. per square-metre and per 
millimetre of thickness. In experiments by M. Butaine, plates of 
celluloid applied to various vessels in January last were removed 
five or six months after, and found quite intact and free from 
marine vegetation, which was abundant on parts uncovered. 


Tue Rhine Falls, situated at Schaffhausen, form the 
largest cataract in Europe. Some twenty miles below the point 
where it issues from the Lake of Constance, the Rhine, with a 
width of 350ft. and an average depth of about 21ft., plunges over 
a barrier of rocks varying in height from 45ft. on the right bank 
to about 60ft. on the left. Including the rapids the total fall 
within a distance of a little over a third of a mile is estimated 
at 150ft. The volume of water passing over the falls per second 
varies from a minimum of 118 cubic metres in February to a 
maximum of 502 cubic metres in July. 


Some work on the combustion of weighed amounts of 
hydrogen and atomic weight of oxygen is described by E. H. 

eiser. Palladium was weighed with and without occluded 
hydrogen, it was then heated, and the hydrogen thus expelled 
passed over heated copper oxide. The water which was formed 
was also weighed. 1'5935 grammesof hydrogen—from three experi- 
ments—-gave 14°23972 grammes of water. The atomic weight of 
oxygen calculated from these numbers is 15°872. The number 
obtained from Stas’s figures is 15°84. The Journal of the Chemical 
Society says the author intends repeating the experiments with 
large amounts of palladium. 


M. Ju.es Girarp has been wating in La Nature on 
‘The Probable Temperature of the Pole,” based upon the results 
of the circumpolar expeditions of 1882-83, and upon the observa- 
tions of some earlier expeditions, in which he has tabulated the 
mean temperatures for each month. From these data the author 
traces two principal centres of intense cold, one in the north of 
Siberia, near the mouths of the Lena, and the other to the north 
of Hudson’s Bay, near Boothia. The lowest mean temperature 
quoted for July is 30 deg. at Jeannette Island, to the north of the 
islands of New Siberia, and the lowest mean for January is 
— 49 deg. at Fort Yukon, Alaska. 


Tue Russian Government have made arrangements for 
day and night storm signals at their principal ports in the Black 
Sea. The signals are shown for forty-eight hours, unless instruc- 
tions are received to lower them before that time has elapsed ; also, 
the cause assigned for hoisting each signal will be posted up at the 
respective signal stations. The day signals consist of a cone, 
hoisted either alone or with a drum, both painted black, and each 
about 3ft. in diameter. The night signals consist of three red 
lights, hoisted at the angles of an equilateral triangle, of the same 
size as the cone used by day. These signals correspond to those 
in this country—except that the drum is not now used, and night 
signals are only exhibited at very few stations. 


Now that there is so much being said about thediscovery 
and probable working of gold-bearing strata in Wales, the following 
extract from ‘“ Jenkinson’s Practical Guide to North Wales” may 
be instructive :—Merionethshire is the only county in Britain 
where gold has been mined to any extent and at a profit. It was 
when examining the Cwm Eisen lead mine in 1844 that Mr. Arthur 
Dean found fragments of quartz in the debris of the mine that 
gave as much as seven ounces of gold to the ton. Local adven- 
turers now set to work, the principal of whom, at the old Vigra 
and Clogau mine were, after many disappointments and failures 
under which they were reduced financially to extremis, rewarde’ 
with a cluster of bunches of gold to the value of nearly £40,000. 
Their — luck created a gold fever in the district. Companies 
were formed, machinery bought, and, without much preliminary 
survey, lavish expenditure was incurred. The result was ruin, and 
the hill sides are to this day strewn with the wreck of the machinery. 
One mine only, the Clogau, produced gold in 1876. Its yield was 
288 oz. 18 dwt. 6 gr., of the value of £1119. Another mine near 
Dolgelly, Cefn Coch, produced gold to the value of £100 in 1875. 
It is yet possible that with economy and judgment in mining, and 
with the employment of the best machinery for dressing the ores, 
— the mineralised quartz veins will yet pay to work for 
gold. 


Iv their report on the water a from the rivers 
to London during November, Mr. William Crookes, F.R.S., Dr. 
William Odling, F.R.S., and Dr. C. Meymott Tidy, F.R.S., say :— 
‘Save on the occurrence of exceptional floods, the variations in 
the character of the river water supplied to London are, for the 
most part, very limited in range. ithin the range, however, 
some variation usually makes itself manifest with the coming on of 
the month of November, and accordingly a slight variation in the 
composition and character of the water, as prevailing with t 
uniformity during the previous four months, was recognisable in 
last month’s supply. us the mean proportion of organic carbon 
in the Themen derived supply was found to be ‘145 part, with a 
maximum in any one sample examined of *166 part in 100,000 parts 
of the water, as against a mean of ‘137 part, and a maximum of 
‘169 part in the preceding four months’ supply, the variation, it is 
observable, being very insignificant. Similarly as regards the 
colour-tint of the water—almost always too pot to be appreciable 
by ordinary observation, but capable of being measured by suitable 
instruments—it is noticeable that while the mean ratio of brown 
to blue tint in the Thames-derived supply during the preceding 
four months was found to be as 4°6 to 2, the ratio during the 
month of November was found to be as 6°5 to 20.” 


From a report by Mr. W. H. Preece, F.R.S., on Mr. 
Schanschieff’s primary batteries, it appears that the peculiar 
novelty of the cell, which distinguishes it from others, is the 
character of the solution, and the means by which the residue of 
the battery can be recuperated by means of heat. The cell is 
a zinc carbon, and the solution basic sulphate of mercury. A 
very accurate series of measurements were made with a lamp which 
produced one candle power light for eight hours, at a cost for 
materials consumed of 1d. The residue of this battery is princi- 
pally mercury, but zinc is also consumed, and is converted into 
sulphate of zinc. The mercury which is thrown down by the 
decomposition of the mercuric sulphate can either be reconstructed 
into mercuric sulphate by Mr. Schanschieff’s process, or it can be 
sold in the market or taken in exchange in payment for addi- 
tional solution. The duration of the light is simply a question of 
the lamp and the size of the battery. One amptre flowing for one 
hour requires about 1 oz. of mercuric solution per cell. Given a 
certain lamp to burn a certain numberof hours, the size of the 
battery to maintain it alight is very simply calculated. The 
battery has a high electro-motive force and very low internal 
resistance, It is highly efficient, is a constant cell, showing almost 
entire freedom from polarisation ; it is eminently adapted for port- 
able lighting, miners’ lamps, and many other purposes; no gas, 


or smell, is given off from the battery either when at work or at 
rest ; it is as easily charged by an ordinary workman without risk 
of failure, as an existing lamp is filled. The four-cell miner's 
lamp weighs only 5 1b., and can be kept for any length of time 
sendy for use, without any consumption of materials or loss of 
energy. It will cost for lighting, taking everything into considera- 
tion, about one penny per shift. ‘ 





MISCELLANEA, 


Ir is announced that the old-established business of 
engineers, coppersmiths, white lead, and chemical manufacturers, 
carried on by Messrs. Pontifex and Wood for upwards of a century, 
has been converted into a limited company. No shares, however, 
will be issued to the public, 


On Wednesday last Messrs. Fuller, Horsey, Sons, and 
Cassell sold at the Mart, Tokenhouse-yard, 180 tons old Govern- 
ment boiler tubes lying at Portsmouth, Devonport, Chatham, and 
Sheerness Dockyards, in the presence of a large company, and the 
price realised was from 4jd. to 5d. per Ib. 


THE operatives in the Birmingham brass trades are nego- 
tiating a conference with the operatives with a view to considering 
‘‘the restoration of the 5 per cent. bonus which was conceded by the 
men to the employers during the severe commercial depression of 
1879, and also for other reforms, including the establishment of a 
Conciliation Board.” 


Ir is stated that in various military districts of North 
and South Germany, as well as in Holland, trials have been made 
of wire soles covered with a substance resembling india-rubber. 
These soles are said to be more durable than those made of leather, 
and to cost only about half the price of leather. These soles have 
hitherto been made at Nuremberg, where they were invented by a 
retired glove manufacturer named Lindner. 


Mr. A. 8. Tucker, of Euston-road, sends a four-fold 
pocket foot-rule, with the scales of pin, #in., lin., and 14in. to the 
foot, and a calendar for the year 1888 printed on card in gold, black, 
and red, and as accurately divided as possible by printing. A 
linen lining runs through the card. Mr. Tucker says those ‘‘ who 
wish one sent by post must send twopence in stamps, and should 
oe be a profit, I will hand the same over to a charitable 
und.” 


THE Remington type-writer, now manufactured by 
Messrs. Wykoff, Seamans, and Benedict, has been greatly improved 
both in design and workmanship. The chief improvements consist 
in enlarging the bearings of the type levers, hanging them on 
two circles of centres, so that the types lie in an oval plane and do 
not foul one another, and locking the paper roll carriage when 
in the position for writing. Perfect rigidity is given to the carriage 
by lengthening the rocking bar to the shel width of the machine, 
which permits of two locking arms being introduced, thus causing 
the line of printing to be perfectly straight. 


Ata recent meeting of the University College Engi- 
neering Society, Professor Alex. B, W. Kennedy in the chair, Mr. 
J. Thoraton read a paper on “‘ Dynamos.” After touching briefly 
on the history of the dynamo, Mr. Thoraton described the essential 
working parts giving at the same time the theoretical explanation 
of each. The different work which the series shunt and compound 
machines are used for was next treated, the method of compound- 
ing being explained. The author next described some of the 
dynamos in the market with direct current and alternating, con- 
cluding with an account of the ordinary method of testing 
dynamos, and also of a static test for the determination of the 
magnet ceil windings. 


AN inquest was held this week at Pelsall upen the deaths 
of the three men who were killed by the explosion of a boiler at No. 
19 pit of the Pelsall Coal and Iron Company. The colliery engi- 
neer said that since the explosion he had found that the plates of 
the boiler were corroded and thinned in a line along the side under 
the brickwork, and that, he thought, was where it had first given 
way, the plates being ripped right along that line. This corrosion, 
which he imagined had arisen from earth-damp, could not have 
been discovered without taking the boiler off its seat. The plates 
were also thinned in other parts. As Mr. E. B. Marten, C.E., 
engineer to the Midland Boiler Company, has been instructed to 
make an examination of the boiler, the inquiry was adjourned. 


Ir is stated that the large Russian ironclad Tchesme, 
now being finished at Sebastopol, and having a displacement of 
over 10,000 tons, is to have builers heated with petroleum. If the 
results correspond to what the Sebastopol engineers expect, the 
example is likely to be followed elsewhere. In this connection we 
may note an account in La Nature of November Sth, of a gas-boat, 
as it may be called, the Volapuk, recently constructed by M. Forest, 
in which a gas engine of 6-horse power is driven by air charged 
with carburetted hydrogen, by passage through petroleum oil. 
There are two pistons, and the explosive mixture is ignited by 
means of a spark from a magneto-electric arrangement. The 
engine consumes six litres of petroleum oil per hour, giving a speed 
of 16 kilos, per hour. 


Frozen fish are now imported into France, and a 
society formed in Marseilles for the purpose of developing the 
trade—the Société du Trident—has a steamer and a sailing vessel 
engaged in it. The steamer Rokelle lately came into Marseilles 
with some 30,000 kilogrammes of frozen fish in its hold, the tem- 

rature of which is kept at 17 deg. C. below zero by means of a 

ictet machine—evaporating sulphurous acid. The fish are caught 
with the net in various parts of the Mediterranean and Atlantic. 
After arrival they are despatched by night in a cold chamber. 
Experiment has shown that fish can be kept seven or eight months 
at temperature without the least alteration. These fish are 
wrapped in straw or marine Algw, and have been sent on to Paris, 
and even to Switzerland. 


Art the Mason College, Birmingham, Mr. A. Wilson, engi- 
neer, of Stafford, lectured last week, on ‘“‘ Water Gas for Heating 
and Illuminating.” The water gas, which had proved so successful in 
steel melting, and was extensively used as an illuminant, was pro- 
duced as follows:—A cupola-shaped furnace is employed, in which 
coke is raised to an incandescent heat by means of a blast of air. 
When it reaches that temperature steam is passed through it, 
with the result that an inflammable mixture of hydrogen 
and carbonic oxide is obtained. This mixture is then passed 
through a water scrubber in the ordinary way, and thence 
goes to the gasholder. It is burnt as an illuminant with 
the aid of a new incandescent burner known as the Fahnejelm 
magnesia comb, and is so brilliant that a No. 3 Bray burner gives 
a light equal to that of twenty sperm candles of standard make. 
Water gas isa very old invention. We may add that very large 
sums have been expended in the United States in the endeavour to 
get it into use, without any success, As a heating gas it is in its 
way quite satisfactory; as an illuminating gas it cannot compete 
with carburetted hydrogen. 


Tue large raft of logs which was being towed from 
Canada to New York, as mentioned in our last impression, was lost 
on Sunday last in latitude 40 deg. 16 min., longitude 70 deg. 6 min., 
in a gale, and it is believed to be now drifting in a southerly 
direction. It was composed of 27,000 logs, bound together with 
heavy iron chains, and it is believed that the structure will hold 
together fora long time, in which case there is reason to fear that 
it will become a d r to navigation, as it is only l5ft. out of 
water. The raft is 560ft. long, 65ft. wide, and 38ft. deep. The 
27,000 logs forming it measure 500,000 lineal feet of timber, valued 
at £30,000. The steamer Miranda, which was towing the raft, had 
lengthened her hawsers and tried to make the strain easy with the 
raft 940ft. behind, but off the Nantucket Shoals a terrific gale 
sprang up and the large hawser broke with a tremendous snap, and 
the small hawser tore the bitts to which it was fastened clear out of 
the deck. It was found impossible to pick up the raft, which was 
last seen sixty miles off Block Island, drifting southwards. It is 
considered that one touch of it would cause as much damage to 
a vessel as striking a rock, An American Government vessel has 
been sent to look for it. 
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BOILERS AND ENGINES, GERMAN MAIL STEAMERS. 


BOILERS AND ENGINES OF THE ORIENTAL 
ASIA MAIL STEAMERS. 


In our impression for December 2nd we illustrated the triple- 
expansion engines of the German steamers built by the Vulcan 
Works Company, Bredow, near Stettin, and we now give a 
general plan of the engines and sections of the boilers. 
Each ship is fitted with four main and two auxiliary boilers. 
They are made of Siemens-Martin stee], except the tubes, which 
are of iron. The four main boilers are double-ended. They are 
grouped in pairs and fired fore and aft. They are 12ft. 6in. 
diameter and 17ft. 5in. long. The furnaces are 3ft. 8in. 
diameter, and the grates are 6ft. 3in. long. Each square metre 
= 10°76 square feet—produces 341 indicated horse-power, the 
total indicated power being 3500. Of the two auxiliary boilers 
one is employed for working the steam winches, while the other 
and smaller boiler is chiefly used for heating the saloon and 
state rooms. 

The cooling water for the condenser is supplied by two centri- 
fugal pumps with fans 2ft. 6in. diameter. The boilers can be 
supplied with water when the main engines are standing by a 
Kortings injector, as well as by donkeys supplied with steam by 
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the auxiliary boilers; a pulsometer is then used for draining | 


the bilges and supplying the baths. 

The official trial of the ship gave the following results :—Mean 
draught of the ship, 19ft. llin.; displacement, 6000 tons; 
pressure, 143 lb. per square inch; horse-power indicated, 4000 ; 
revolutions, 68 per minute; speed of ship, 14°72 knots; slip of 
propeller, 10°9 per cent.; coal per horse-power per hour, 1°6 lb. 








THE GREAT EasTERN.—The famous Great Eastern steamship, 
which is now lying in the Clyde, has been purchased from the first 
mortagee by a well-known firm of metal brokers having establish- 
ments in London, Liverpool, and Swansea. Their Glasgow repre- 
sentatives have been instructed to take —- of the vessel. 
It is understood that the huge hulk is to be broken up, the cost of 
which operation is estimated to be from £10,000 to £15,000. The 
cost of purchase was £16,500. 

THe Late Proressor BaLrour STEWART.—We t to an- 
nounce the death of Professor Balfour Stewart, M.A., LL.D., F.R.S. 
Mr. Balfour Stewart, who had only just completed his fifty-ninth 

ear, was educated at the Universities of St. Andrews and Edin- 
doom Ny In 1859 he was appointed to the directorship of the Kew 
Observatory, and in 1867 to the secretaryship of the Meteorological 





eq. 


Committee, which last appointment he resigned on his promotion to 
the Professor’s chair of Natural Philosophy in Owens College, 
Manchester, in the year 1870, a post which he held until his death. 
Two years before this distinction was conferred upon him he had 
been awarded the Rumford medal by the Royal Society for his 
discovery of the law of equality between the meee and radia- 
tive powers of bodies. Together with Messrs. De la Rue and Loewy 
| he wrote ‘‘ Researches on Solar Physics,” and he and Professor 
| Tait published their researches on ‘‘ Heating produced by rotation 
| in Vacuo.” Besides these he wrote a number of treatises especially 
on the subjects of meteorology and magnetism. The article in 
the ‘‘ Encyclopedia Britannica” on ‘Terrestrial Magnetism “ is 
from Professor Balfour Stewart's pen. Among the many works of 
which he was sole or joint author may be mentioned the ‘‘ Elemen- 
tary Treatise on Heat,” ‘‘ Lessons in Elementary Physics ” (1871), 
‘‘ Physics” (1872), ‘The Conservation of Energy” (1874), and 
“Practical Physics ” (1885). Most of these are text-books on the 
subjects of which they treat. He and Professor Tait also produced 
| the ‘“‘Unseen Universe,” a work of which twelve editions have 
been published. At the time of his death he was President of the 
| Physical Society of London, and was a member of the ‘committee 
appointed to advise the Government on solar physics, Professor 
four Stewart died on Monday last at Ballymagarvey, Balrath, 

| in the county of Meath. 
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LEICESTER SNOW PLOUGHS. 





SNOW PLOUGHS. 





Tue coming weather—or the weather that may be expected 
to be coming—will make implements of the kind here illustrated 
necessary. These snow ploughs are made to clear a centre track 
and two side tracks, so that three following each other clear a 
total width of 21ft. - Fig. 1 clears the centre track of 7ft., and 
two as shown at Fig. 2, one right-hand and one left-hand, each 
clear 7ft., so that the whole 21ft. of snow can be cleared into 
the roadsides at one passage of the implements. The wheels of 
the side-clearing plough are fitted with annular plates of iron 
bolted to the sides of the felloes, to prevent the side skidding by 
the side thrust of the plough breast. These 
ploughs, made by Messrs. Vipan and 
Headly, are very highly spoken of by Mr. 
J. Gordon, the borough surveyor of Leicester, 
and they ought to be available to clear the 
London streets after a fall of snow, instead 
of its being left to convert the streets into 
mud canals as is usual now. 


BROWN’S STREET SURFACE BOX, 





WE illustrate herewith a new form of street 
surface box now being introduced by the 
Glenfield Co., of Kilmarnock. The lid of the 
box is provided with:a novel form of lock or 
catch, which is quite as effective as the more 
complicated forms in use, while its extreme 
simplicity enables the boxes to be produced at 
avery low rate. It will be seen from our 
illustrations that the lid is provided on its 
under side with two cam-shaped loops A, 
through which passes the hinge pin B. When 
the lid is closed, the points C of the cams 
fall behind two projectious or brackets D, 
which are cast on the sides of the box. If 
an attempt is made to open the box by lifting 
the lid by means of a key in the ordinary 
way, the points of the cams engage with 
the brackets and prevent the lid being raised. 
To open the box it is necessary to use the key 
to lever up the back or hinge end of the lid, 
as shown by dotted lines in Fig. 2, until the 
points of the cams are clear of the brackets, 
when the lid can be thrown open, and this 
lifting action at the same time throws out 
any dirt which may have accumulated at the 
hinge. The mere shutting of the lid suffices 
to relock it. The two loops are cast at the 
sides of the lid, so that when the lid is open 
they are not in the way, but plenty of room is 
left for the passage of the hand or key. 

Now that it is becoming the universal prac- 
tice to fix stop-cocks on house service pipes for 
gas and water, which stopcocks are generally 
situated beneath the footway, the use of sur- 
face boxes of this kind will prevent the recur- 
rence of accidents to passengers through the lids of the boxes 
being thrown open by accident or neglect. They are also suit- 
able for hydrants and sluice valves, being made in many sizes. 








EXPRESS ENGINE—MIDLAND RAILWAY. 


Iv February, 1885, we published, as a supplement, an engraving of 
one of the new express engines with Joy’s valve gear, then com- 
mencing work on the Midland Railway. Thefine proportionsof the 
engine, and the interest whichit excited,rendered our supplement 
soattractive that the impression on which it was contained very 
speedily went out of print, We have since continually received 











applications for it, which we have been, of course, unable to satisfy, 
and we have therefore deemed it desirable to republish the 
engraving, believing that in so doing we shall gratify the wishes 
of large numbers of our readers. Originally the engraving 
appeared on white paper, now it has been printed by a new 
process on toned paper. 

The engines of this class were to some extent experimental, 
having cylinders 19in. in diameter and 1050ft. of boiler surface. 
Mr. Samuel Johnson, the locomotive superintendent, believed 
that by using this great cylinder capacity steam could be worked 
more expansively and more economically. The result was, how- 
ever, not wholly satisfactory, as the engines tended to “ get out 
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BROWN’S STREET SURFACE BOX. 


of breath” on heavy sections of the line, and they were there- 
fore to a certain extent remodelled, while retaining all their 
external characteristics. The tube surface was augmented, and 
they now have 1250 square feet of surface, while the pressure 
has been raised from 140 Ib, to 160 1b. ; this change has proved 
of the utmost value, and the engines will now take, without a 
pilot, seventeen fully loaded coaches from London to Leicester— 
993 miles—without a stop and up to time, and with a similar 
load from Leicester to London, the train starting five minutes 
late has arrived up to time. This is a splendid performance. 

The tendency on the Midland Railway is not in favour of 
compound locomotive engines, but in the direction of large-sized 
engines and higher boiler pressure. Twenty express 


D passenger 
engines have been built during the years 1886 and 1887 in the 





locomotive workshops at Derby, to Mr. Johnson’s usual standard 
type and size, viz., 18in. cylinders by 26in. stroke, with 7ft. 
driving wheels, four coupled, and a four-wheeled bogie in front, 
with boilers carrying 160 Ib. pressure per square inch, in place 
of 140 1b. per square inch as heretofore. 

These engines have given very satisfactory results, the average 
reduction in fuel on the various services of trains worked by 
them being 3 lb. to 41b. per mile, as compared with the same 
class of engines working the same services with 140 1b. pressure 
per square inch only. The goods engines recently built are of 
the standard type and size for heavy mineral trains or main line 
work, viz., 18in, cylinders by 26in. stroke, with six wheels 
coupled, 4ft. 9in. in diameter, and boiler pressure 140 lo. per 
square inch, For express goods and heavy excursion traffic a 
similar engine is built, but with wheels 5ft. 2in. in diameter ; 
and these engines are completely fitted with the automatic 
vacuum and steam brakes. 

For working fast passenger and express trains, four wheels 
coupled or single-wheeled engines, with a four-wheeled bogie in 
front, possess considerable advantages over the ordinary type of 
six-wheeled engines, as they run much smoother and steadier 
at high speeds, and are less trying to the permanent way. A 
valuable addition to the v-orking of single express engines has 
been made by the use of a small ejecter arrangement for supply- 
ing, by means of a jet of steam, a fine film of sand under the 
driving wheels ; and, so far, this seems to answer its purpose in 
practice as well as it has done experimentally, and will most 
probably make the use of single-wheeled engines more general 
than has been the custom of late years, Mr. Johnson has had 
running for some time two single-wheeled engines with a 
bogie in front, which are, we understand, giving most satisfac- 
tory results. 








ROYLE’S CCKE BREAKER. 


THE annexed engraving illustrates Portway’s hand coke- 
breaker. Its dimensions are:—Length, 14in.; width, 1lin.; 
handle, 24in. in length. . The capacity is given as 1 cwt. of coke 








broken small in twenty minutes by a lad fourteen or fifteen 
years old. It is a very useful tool in large houses and where 
coke is burned in “tortoise” and other stoves and ranges, but 
is also utilised by both traders and private individuals for the 
crushing of ice, soda, alum, bones, and almost any other sub- 
stance which can be placed in the hopper. It consists of a cast- 
iron hopper adapted for hanging on a wall, having an outside 
plate mounted on pivots, the lower part of which plate is made 
to approach the opposite side of the hopper, and to break the 
contents of the same between the two surfaces by means of a 
lever handle, the shorter arms of which are in the form of cams 
or friction rollers. The downward motion of the handle. causes 
the necessary pressure, and the upward motion withdraws the 
pressure and permits the broken portions to pass through the 
open slit at the bottom into the receptacle placed to receive it. 








British TRADE IN ForEIGN MARKETS.—It is often said that 
figures may be made to prove anything, but is is more often that 
their incompleteness misleads the unknowing. Mr. J. W. Wells, 
M.I.C.E., F.R.G.S., delivered before a meeting of the London 
Chamber of Commerces on Monday an address on “ Competition 
with British Trade in Foreign Markets, with special reference to 
South America.” Mr. Wells had carefully studied all reliable 
statistics which bore on his subject, and his previous ’opinion had 
been completely confirmed—that the competition of foreign manu- 
facturers caused a want of increment in the supplies of British 
products to foreign markets, owing to which our manufacturers did 
not keep pace with the natural increase of population and the con- 
sequent increased producing power of the country. Quoting from 
the “ Statistical Abstract for the United Kingdom, and for the 
Principal and other Foreign Countries,” he stated that in examin- 
ing the sum totals of the values of the imports and exports of the 
United Kingdom for each year, from 1878 to 1886, as given in that 
abstract, the average of each of the intervening years was 23 per 
cent. less than the trade of 1873, or, in other words, if during the 
Pere agree years the trade of the country had remained abso- 
utely stationary, irrespective of increase of population, the coun- 
try would have done more business than it had done to the amount 
of £241,139,314. The population had increased during the past 
thirteen years by about 14 per cent., while the value of the con- 
sumption and production of each inhabitant had decreased 94 per 
cent. is is so obviously erroneous that it would appear advis- 
able to see what of the numerous modern manufactures have failed 
to get into the statistical abstracts, especially as Mr. Wells says:— 
An examination of the statistics of the values of exports, apart 
from those of the imports, showed still more discouraging results, 
Since 1873 the annual average of the total exports showed a de- 
crease of 14 per cent., which, compared with those of 1873, meant 
a falling off of over £473,000, These statements require 
examination or rejection, 
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LETTERS TO THE EDITOR. 


[We do not hold ourselves responsible for the opinwons of our 
Correspondents. } 


THE R.A.S.E. STEAM ENGINE TRIALS. 

Srr,—Your readers will scarcely fail to see that Messrs. M‘Laren 
have really not attempted to controvert any statement I have made 
by using arguments. They simply repeat statements which they 
have already made, but they do not try to prove them. I am 
obliged, however, for the very reasonable and satisfactory explana- 
tion they give concerning the variation in grate area. I think, 
however, that few persons who have tried the Hartnell governor 
will be disposed to agree with Messrs. M‘Laren’s assertions concern- 
ing its failure to govern. The Hartnell governor has been before 
the world for years, and it has remained for Messrs. M‘Laren to be 
the first to find fault with it in print. I venture to say that it did 
not act well because it was not titted on to the engine as it ought 
to be, or was not properly made by Messrs. McLaren.! However, 
this is beside the mark. 

I find it extremely difficult to find out what Messrs. M‘Laren 
mean. In one place they say that, unless certain arrangements 
were made and precautions taken, the error in the R.A.S.E. brake 
may amount to56 per cent. Now these precautions were not taken 
in the showyard at Newcastle. Are we to assume that the brakes 
there were 56 per cent. wrong? Nothing of the kind, according 
to Messrs. M‘Laren. Why, 1 ask, was thist How is it that in 
Messrs. McLaren’s shed an R.A.S.E. brake had to be calibrated to 
the extent of 56 per cent. to get an accurate reading from it, while 
identically the same brake in proportions at Newcastle was not 
calibrated or compensated in any way, and yet gave, as far as I can 
judge from Messrs. McLaren’s figures, results not 5 per cent. from 
the truth. 

To make the point clear, let me ask Messrs. McLaren what result 
they got when they worked their R.A.S.E. brake without the 
springs fixed to the top end of the compensating lever ? 

My contention is that the pull at the top of the compensating 
lever is caused by the tension in the brake strap, and by nothing 
else. It may be made to amount to anything by tightening or 
slackening the hand screw, and it has nothing whatever to do with 
the load on the engine. The tension of the strap determines 
whether the friction between the wheel and the strap shall be suffi- 
cient to keep the weight floating, but it does not diminish the 
weight. Messrs. McLaren have not advanced one syllable to prove 
the contrary. 

There is a source of error in Appold brakes to which they curi- 
ously enough do not allude, and that error is caused by the jump- 
ing of the weight, and is always against the engine. Every time 
the weight is lifted work is done in imparting to the mass a 
velocity which it had not previously, and when the weight falls 
again none of the loss is returned to the engine. The dash Ret 
used to steady the brake augments the work due to jumping. e 
total loss is, however, very small if the brake be properly managed. 

I shall be very glad to discuss this most important question 
further with Messrs. McLaren, but unless they put their proposi- 
tions into some different form it will be impossible to deal with 
them. As I have already said, they started with the statement 
that the R.A.S.E. brakes were all wrong. Their own engine tests 
show, however, that the results obtained. at Leeds and at New- 
castle are very nearly alike. This they attempt to account for by 
saying that they corrected the defects in the R.A.S.E. brake, yet 
the general effect of the result is to make it appear that these 
— and improvements had no effect of any kind, bad or 


good. 

It will not take Messrs.. McLaren five minutes to explain how 
their own trials at Leeds bear on the Newcastle trials, and to show 
why it was that the R.A.S.E. brake, which ought on their sh.wing 
to have been 56 per cent. wrong, was not 5 per cent. wrong. May 
I ask them to devote five minutes to this question? 

Westminster, December 17th. R. A. 8S. 


Str,—Before the letter of “R. A. S.,” so well dealt with by 
Mr. Hartnell and others, has passed into oblivion, it may be useful 
to expose the speciousness of one of its arguments, which has 
so far escaped direct notice. 

Referring to the admitted pressure of the lever K against the 


ep f, “8 A... BR” says, 

sinvaned “The stress is static, not 
rr ia, dynamic. .... If the mere 

Va IN resting of the point L against 
f fs \ a fixed sto could 
id \ cause the brake wheel to 


rotate, we should have per- 
petual motion at once, a static 
force producing a dynamic 
result.” 

No doubt, but the resting 
of K against L has a cause, 
which will ‘‘cause the brake- 
wheel to rotate,” for if the 
weight O be removed while 
the wheel is at rest, the mere 
tightening of the screw J, 
while it causes K to “rest 
against” L, will also rotate the wheel in the direction of the 
arrow, for the ~—_ reason that rotation eases the stress upon 
the brake band. By moving to the left, the band is free to—com- 
paratively—straighten out; so it moves, and the wheel with it. 
By tightening the screw sufficiently, the weight O could be lifted 
off the ground and left suspended, being balanced—of course, 
statically—by a force of which the pressure at L is rightly treated 
as one of the factors, because it is a resultant of the tension upon 
the strap. No one has alleged the action to be dynamic. It is 
simply a statical balancing during the trial of a part of the weight 
erroneously supposed to be maintained by the engine. The 
smaller the co-etficient of friction, the greater the proportion of the 
weight so balanced, because the greater the tension put upon the 
band by the altered position of the compensating lever. 

“Static” and “‘dynamic” are fine words, but should be used 
with judgment. Some highly statical-looking objects have a good 
deal of dynamics in them, and even a mare’s nest may turn and 
rend you, if you screw it up tight enough. There be mares’ nests 
both static and dynamic. 

Is it not time that a better accredited champion than ‘‘ R. A. S.” 
took up the defence of the Society’s trials, if they can be defended ? 
Names reputed great are concerned in the matter. Have their 
owners anything to say, or is judgment on the scandal to go by 
default ? 3 R. 

December 17th. 
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FREE TRADE AND NO TRADE, 


Sir,—It appears to me that one of the chief reasons why the 
system of free imports should be upheld is, that in consequence 
of better opportunities for cultivation, or natural advan 
countries from whom we import are able to supply us better than 
we can supply ourselves. It is extremely phen 5 to suggest that a 
country should be taxed because it has better climatic conditions, 
say, for the growing of cereals, As a matter of fact our imports 
have for many years exceeded our exports. Now if this fact were 
presented by an accountant to the head of a firm, the latter would 
say that he was so much the richer, and instead of bewailing the 
fact, and trying to stop this large excess of imports over exports, 
which I prefer to call profit, he would, as the head of a firm, 
rejoice at the large increased profit coming in from all the quarters 








t (} Our correspondent is here in error. We understood from Messrs. 
McLaren that they obtained their governors from Messrs. Turner, of 
ipswich, who manufacture under Mr. Hartnell’s patents.—Ep. E.] 





of the globe. As another matter of fact, population has here 
inc much slower than the increase of wealth. Wealth 
having increased, as compared with increase of population, as 
3 


tol. 

Now I fancy the reason why so many firms are disturbed is that 
although as a whole country we are getting richer year after year 
at an astoundingly increased rate, yet the difficulties of individuals 
to make headway in the competitive market are getting greater 
and greater. The holders of the great monopolies, however, are 
better off than ever. The monopoly of banking, which lives almost 
entirely upon current credit, has to be fed with an enormous meal 
of dividend at each balance. Mining royalty, dividends on rail- 
ways, canals, we sy te ground rents of factory, warehouse, and 
home, taxation for lega hinery and ar ts —unsatisfactory 
even with all the wasted treasure—all alike have very big appetites. 
Now, in the experience of every business man it is constantly seen 
that if the business of the firm be carried on with a large display of 
useless ‘‘hangers on,” one of two things happens, either bankruptcy 
or ill-treatment of the servants—going so far, as is now seen in our 
large towns, as starvation anc intense suffering. Be thrifty! be 
sober ! is the cant —< the monopolists, in other words, ‘Save 
up, so that you may be able to administer your own—-Poor Law— 
relief to yourself in bad times; but don’t bother us, or we shall look 
upon you as part of the unworthy and dissolute class.” 

In fine, Sir, there is plenty of wealth for all, but because we are 
a nation of houses fighting—and wasting invaluable treasure and 
life in the process—against ourselves, we are discussing the merits 
of ‘‘ Free e and No Trade,” instead of utilising all the efforts 
we can spare from the fight in the competitive world to advance 
the one cause which is the duty of every civilised man, viz, the 
education of the ignorant workers and non-workers, thriftless and 
thrifty, masters and wage slaves, robbers and robbed, in the 
elements of a national social science and political economy which 
discards the petty jealousy of a trade or section of the community 
in favour of the interests of the whole. Our soldiers, our doctors, 
are expected to die, if ry, in def against the common 
foe; but our merchants, traders, manufacturers, and workers 
are running a wild goose-chase in following Fair-Trade. They 
ought at the present time to be looking to their armour 
and weapons, and making themselves powerful to fight the 
common foe—-monopoly—in the not far distant future and per- 
form their duty as honourable soldiers and doctors do, even 
dying, if needs be, in the performance of their duty. It is their 
duty to be the guardians of the life and honour of the whole nation 
of hand and brain-workers, and among whom it should be their 
pleasure and honour to work, instead of as at present standing afar 
off ; only considering it to be their duty to look at public questions 
as it affects their own personal interests, and ae to look 
upon the trade of the country as one whole interest. They should 
regard their position as one of trust, and not of monoply; as 
stewards or servants, and not as lords and masters. Until this is 
done, I venture to remark that all the supporters of Fair-Trade and 
Protection ean only be working for a section against the remain- 
ing whole; and so long as they can delude themselves and others to 
advance their nostrums so long will the advance of civilisation be 
delayed towards the ultimate and certain goal of 

December 17th. INTERNATIONAL CO-OPERATION, 








THE FLOW OF WATER. 


Sir,—In your last issue in the report of my paper on ‘‘A New 
Formula for the Flow of Water in Pipes and Open Channels” there 
are two slight errors, which I aks gt glad to have notified in 
your next issue. Ist. The formula should read, 


not 


2nd. In Table No. 4, x = 1°95, not 195. I find that both these 
misprints were in the printed tables circulated at the meeting, and 
I am sorry I did not notice them in time to have them corrected. 
7, Westminster-chambers, London, 8.W. Epacar C, THrurr. 
December 19th. 





Sir,—It would be quite necessary for the proper understanding 
of Mr. Thrupp’s formula given on page 499 of last number to let 
readers know what are the values or meanings of the several 
letters “‘ R, 8, x, y, z, c, and x” given in the formula. I presume 
‘*y” means velocity, but poor x, y, <, c, and x have to play so 
many parts in the mathematical drama, that it is hard to guess 
what réles they sustain in this representation. Mr. Irving as Faust, 
and Mr. Irving as Benedict, express very different meanings. 

Cork, December 20th, 1887. DL. 





TIDAL ESTUARIES AND THE BAR OF THE MERSEY. 


Srr,—It is well known that over the surface of the earth the 
movement of the tide is from east to west; but it seems sometimes 
to escape notice that in Europe the movement is reversed, being 
from west to east. I have attempted to explain this anomaly in a 
communication to the Liverpool Engineering Society, which ap- 
peared in your columns in 1882. 

The tide, on entering the southern part of the Irish Sea, proceeds 
gradually northwards, the ridge of the tide as it passes any point 
in its course being followed instantaneously by the ebb. Tempo- 
rary and local causes may modify the usage, but frequent observa- 
tion in very shallow water establishes the fact. At Holyhead and 
Kingstown the uniform advance ceases, and over a large part of the 
basin which forms the northern portion of the Irish Sea the action 
of the tide is almost simultaneous ; that is to say, the elevation of 
the water is no longer like that of a weir, with a ridge or crown and 
two sloping sides, but as though the force acted upwards through 
a number of planes, the inclination of which is continually varying 
in different directions, 

When there is high water at the Scilly Isles there is low water at 
the entrance of the northern basin, so that the ridge is at the isles, 
and there is a slope over 200 miles long with a fall of 16ft. But 
within the basin the water is raised by the flood tide at practically 
the same time at Holyhead, Dalkey, Balbriggan, the entrance of 
the pene Barrow, the entrances of Carlingford Bay and Strang- 
ford Lough, Whitehaven, the Mull of Galloway, Donaghadee, Red 
Bay, and the Mull of Cantire. This certainly looks like the trans- 
mission of tidal force through a mass of confined water. The tide, 
which enters the basin from the north, is detained at the Mull of 
Cantire for four hours after it was high tide in Ballycastle Bay, by 
a mass of water nearly eighty fathoms high at its greatest depth, 
the width of the entrance not ex ing twelve miles. The resist- 
ance thus encountered is so ¥ pre the tidal range is only 4ft., 
though the tide has travelled a distance much less than that 
travelled by the tide from the south. I infer then that the basin 
becomes an hydraulic chamber, from which the tide travels into the 
several loughs, rivers, and other branches through which it pro- 
ceeds as usual, that is, by horizontal pr ion, the tide, as it 
advances through the channel south of Holyhead, acting as the 
principal ram in compressing the water, the northern tide being 
comparatively insignificant, except as closing the gap or aperture 
which otherwise would prevent the hydraulic action. This then 
becomes further evidence that the tide in itself is pure and simple 





force, and not the movement of large masses of water. Such 
movements are caused by inequalities of level, resulting by the 
passage of the force under the water to be raised, as air sometimes 
ok under a table-cloth or carpet oe waves in miniature, 
o doubt there is transposition of water in small masses, con- 
sisting chiefly, if not entirely, of river water, which is temporarily 
and partially penned back by the advancing force; consequent! y 
those who expect to gain a large influx of sea water every tide will 
be disappointed. The tide isa mighty force, which judiciously 
applied, may accomplish the most beneficent results—it is a good 
servant, but a bad master. , 
_ Another remarkable tidal feature in the Irish Sea is the great 
inequality of range, it being only 3ft. or 4ft. in some places, and 
nearly 30ft. in others. The cause of these differences appears at 
present to be inexplicable, but its effects are important; for as the 
mean tide level is uniform around the British Isles, the surface of 
the Irish Sea at low water is inclined from the places of small 
range to those of greater, and at high water the inclination is 
reversed, As the smaller ranges are principally on the coast of 
Ireland, and the greater on the coast of Britain, at low water there 
will be a fall from Ireland, whilst at high water the fall will be 
from Britain. In this fact appears one explanation of the enormous 
accumulation of sand on the coast of Britain, as there is likely to 
be a constant subaqueous drift from Ireland of the matters 
brought down by the rivers of that island, the prevalent westerly 
winds aiding. This conjecture receives confirmation from the 
— distance of the twenty-fathom line from Britain than from 
reland ; and it suggests an important consideration for those who 
would improve such rivers as the Dee, the Mersey, and the 
Ribble. 1t would appear essential to supply some outwork or ram- 
part uf which the invader’s progress may be arrested. It is re- 
markable that in most cases the tide has its greatest range in the 
shallower water. 


JosErH Povutt, 
Liverpool, December 17th. 





BAND SAWS, 


S1r,—I believe one of the chief causes of the breakage of band 
saws is the shape of the spaces between the teeth. These are 
usually made of a V shape, similar to those of the hand saw, the 
space terminating in an acute angle or point—the best shape to 
cause fracture. I fiud on inquiry that my opinion is supported 
by Messrs. Taylor Bros., sawmakers, who have adopted a round 
bottom space between the teeth. It would be interesting to get at 
some data as to the life of saws with round and those with pointed 
or V spaces, R. F. Drury, 
Shettield and District Patent-office, Bank-buildings, 

George-street, Sheffield, December 19th. 





THE EXPORT OF STEAM ENGINES, 


Sir,—-Referring to the remarks you were good enough to make 
in your last week's issue, having reference to the meeting of the 
Agricultural Engineers’ Association, I find you have slightly mis- 
quoted me, and I now take the liberty of rectifying this. My 
remark was that ‘‘the steam engines exported to Russia from this 
country for the first ten months of 1 represented £115,000, 
whilst for the first ten months of 1887 they only amounted to 
£83,000, and that I feared it would much decrease during the next 
year in consequence of the increased tariff,” whilst you say my firm 

d sent out engines, machines, &c. R. MARSHALL, President. 

Britannia Ironworks, Gainsborough, December 21st. 








LAUNCHES AND TRIAL TRIPS, 


On the 14th inst. Messrs, William Doxford and Sons launched a 
new screw steamer, the Junio, for the Compania Bilbaina de 
Navegacion, Bilbao; direcctors, Messrs. Agnar and Astigaraga 
The Junio is built of steel, 275ft. by 394ft. by 24ft. 9in., on the 
spar deck rules, with two decks laid, and beams for third deck 
being prepared for wine trade. Her engines are triple expansion, 
with cylinders 2lin., 35in. and 57in., with a 39in. stroke, The 
vessel will carry 3300 tons cargo on 20ft. draught, and is fitted 
with the most modern arrang t for ical loading. She 
has been built under the superintendence of Mr. Antonio Uribe, 
superintendent of the company, and the engines have been super- 
vised by Mr. Wm. Baird. She will sail under the command of 
Captain Aspiazu. 

Messrs, Edward Finch and Co, have received orders from Sir 
William Thomas Lewis for a superior saloon paddle steamer for 
the conveyance of p gers and merchandise between the ports 
of Cardiff and Bristol. The vessel, which will measure some 260 
tons gross, is to be wholly built of Siemens steel, to be manufac- 
tured by the Dowlais Iron Company. Her boilers will also be of 
the same material. The machinery will consist of a pair of vertical 
compound surface-condensing oscillating paddle engines of 125 
nominal horse-power, with paddle-wheels about 16ft. diameter. 
The boilers, two in number, are to be of Navy type, about 8ft. Yin. 
diameter and 17ft. long, and will be pla wholly under deck. 
They will supply ample steam for upwards of 750 indicated horse- 
power, which will enable the vessel to make her passage in all 
weathers at a speed of not less than 14 knots per hour. She will 
thus be superior to anything of her class that has yet appeared in 
the Channel. We also understand that this firm have secured the 
order for the large caissons for the new Barry Graving Dock. 

On the 14th inst. the Tyne Iron Shipbuilding Company launched 
a steel screw steamer, the Karnak, of the following dimensions :— 
Length, 290ft.; breadth, 40ft.; depth moulded, 27ft.; gross ton- 
nage about 2520. She is built to class 100A at Lloyd’s, and will be 
fitted with triple expansion engines by Messrs. Wigham, Richard- 
son, and Co., cylinders 24in., 37in., and 62in. by 42in. stroke, 
1501b. pressure, and has all the latest improvements for working 
the ship and cargo, The vessel is for the Deutsche Dampfschifffahrts 
Gesellschaft Kosmos, of Hamburg. 

On the 15th inst. Messrs, Edward Withy and Co. launched a 
screw steamer, the Melbourne, for Messrs. W. Howard Smith and 
Sons, of Melbourne, Sydney, and Brisbane: The vessel is a fine 
type of a modern cargo boat, and is built of Siemens-Martin steel, 
and from the fine design of her lines it is anticipated that a good 
speed will be attained by the vessel. She is a steamer over t. 
in length, with a large measurement and dead-weight carrying 
capacity, and built to the 100A1 class under special survey at 
Lloyd’s, The vessel has a long, raised quarter-deck, short poop, 
and long bridge-house, with a top-gallant forecastle. For extra 
strength, and in order that the vessel may dagen wg ons A kept 
up, all decks, deck erections, — bulwarks, rails, bulkheads, 
&c., are built of iron or steel. In the main and after holds she is 
built on the web frame system, which gives a very strong type of 
ship, and dispenses with all hold beams, thus enabling the vessel 
to carry cargoes of the most a description, such as machinery, 
to 0 boats, large guns, &c. She has a cellular bottom, all fore 
and aft—Witby and Sivewright’s patent—and the after peak will 
also be available for water ballast. Neurly all the shell plates are 
in 24ft. lengths, — > structure of the ship very strong. 
Four steam winches will be fitted, one to each hatch, with a patent 
windlass on forecastle. Instead of the anchors having to be landed 
on the forecastle deck with davits, &c., she is fitted with stockless 
anchors hauling up into hawse pipes. Two donkey boilers are 
fitted in the fore end of the boiler room, hand and steam steering 
gear amidships, and Hastie’s patent screw stand-by gear aft. The 
accommodation for officers, engers, &c., is under the poop aft, 
and is fitted up in hard wood with beautifully hand-painted panels 
by the lady decorative staff of the firm. The vessel is rigged as a 
two-masted fore-and-aft schooner, having iron masts with square 
sail on forecastle, She will be fitted with triple expansion engines 
by Messrs, T, Richardson and Sons, Hartlepool. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER, 


PARIS.—Madame Boyveau, Rue de la 

BERLIN.—AsueEr and Co,, 5, Unter 

VIENNA.—Messrs, GeRoLp and Co, 

LEIPSIC.—A. TwIeTMEYER, ¥ 

NEW YORKE.—Tse Witmer and Rocers News Company, 
81, Beekman-street. 








PUBLISHER'S NOTICE. 


*.* With this week’s number are issued two Sapte, one @ 

Two-page Engraving of a Four-coupled Ez, motive on the 
Midland Railway; the other a Two-page Engraving of a 1000- 
Horse Power Mill Engine by Messrs. Buckley and Taylor, of 
Oldham. Every copy as issued by the Publisher contains 
this Fy wpe and subscribers are requested to notify the ‘act 
not receive it. 





CONTENTS. 
Tue Enciveer, December 23rd, 1887. PAGE 
An INVESTIGATION INTO THE INTERNAL StREssES OCCURRING IN CAsT 





Inon anv Steet, No, III. (Mlustrated.) .. .. .. «.. «. «+. 507 
Compound Mit Enoing, (Illustrated een) oo ce ce OOF 
Compounp Hicu-sreep Box Enore. (Illustrated.) .. .. .. .. 508 
Tue Automatic Gas Macuine. (Illustrated.).. .. .. .. .. .. 508 
CapLe's COMBINATION Set-sQuaRE. (Illustrated.) .. . 508 


Ow ADMIMALTY COMPOSCINNTS .. 2. cc ce. ce 2c ce se oe oe 
Sream Enornes at THE RoyaL AGrRicuLTURAL Society's Enoine 
OrriciaL TRIAL OF THE NORDENFELT SUBMARINE VESSEL .. .. .. 5 
THe MEDITERRANEAN Rattway Company's PIETRARSA AND GRANILE 

if 


Works, Napies. (Illustrated.).. .. .. .. «. 512 
Be.t Guipes anp Bett Stretcuers. (Illustrated.) 513 
Tue Castner Sopium Furnace. (Illustrated.) .. 513 
WitiiaMs’ Fusipie Piuo, (Illustrated) .. .. .. .. «1 .. oe 518 
Sanpprock’s Sarety Lamp. (Illustrated.).. .. ja us ae eR 


ApsTRACTS OF CONSULAR AND DipLomatic Reports .. .. .. .. 514 
ENG mE sn ne as ke. ce 20 06 an 00 00 se 8 
Rattway Matrers—Notes anD MEMORANDA—MISCELLANEA .. .. 5 
BorLeRs AND ENGINES OF THE ORIENTAL AsIA Matt Steamers, (Illus.) 516 
Snow Piovons, (Illustrated.) .. .. .. .. .. oo 
Brown's Street Surrace Box. (Illustrated.).. .. .. .. .. .. 517 
Express Enaine, Miptanp Raitway. (Illustrated by Supplement.) 517 
517 


- 


Rove's Coke-BREAKER. eee . ie a ee a 
To THE Epiror—R.A.8.E. Engine Trials—Free Trade and 
ne Trade—The Flow of Water—Tidal Estuaries and the Bar of the 





Mersey—Band Saws—The Export of Steam Engines .. ae: ace 
RE OY UE EE gs nn 00. ou 00 6506 00 os. ae OLD 
LeaDInec ARTICLEs—The Nordenfelt—S ful Railway Legislation 519 

The Railway Half-year—Ironfounders and Steel Castings—The 

ice of Pig Iron Manufacture .. .. .. .. .. «. «. 520 
Continvous Action GyRATING STONE-BREAKER. (Illustrated.).. .. 521 
McDovea.u's Steam Trap. (Illustrated)... .. .. .. .. «oe S21 
Tae Exp.osion on Boarp THe Evse, (Illustrated.) .. .. .. .. 521 
Tue Strenote or Copper Steam Pipes 524 


Tae ENGINEERING AND APPLIED 
Cottnoz, Lonpon .. .. .. .. = 
AMERICAN ENGINEERING NEws eT wae ee ae ee ee ee 
Tar Iron, Coat, and GeneraL TRADES oF BinmincHam, WoLVER- 


Science Department, K1xo’s 


HAMPTON, AND OTHER DISTRICTS.. .. .. .. . o ec se S96 
I as as’ ns en ie 40 uo eo de we. eae 
SY EE, 5G nn oe. 06 ee 40° we we oe oe on MOE 
Nores FROM THE NORTH OF ENGLAND... .. .. «, «2 oe ce es 527 
ie) aa ds 5m 00. 66) acta oe: va 
Notes From WALES AND ADJOINING CoUNTIES.. .. .. .. .. .. 528 


eo ce cs co oe 588 





New ComPanigs .. . 
Tue Parent JOURNAL... .. .. 
GULmorm GMUROOAN FACMNTS.. 2. 20 0c 0s ce 0s ce ce os SOD 
Paraorapus—Trade-marks in Roumania, 507—Institution of Civil Engi- 
neers, 508—The Concealment of ae Boats, 511—The Civil and 
Mechanical Engi : ween 513—The late Prof. Balfour Stewart, 
516—Great Eastern, 516—British Trade in Foreign Markets, 517. 











TO CORRESPONDENTS, 
Registered Telegraphic Address “ENGINEER NEWSPAPER, 
LONDON.” 


*,* All letters intended for insertion in Tae ENGINEER, or containing ques- 
tions, should be accompanied by the name and address of the writer, not 
necessarily for publication, but as a prooy’ of good faith. No notice what- 
ever can be taken of anonymous communications. 

*," We cannot undertake to return drawings or manuscripts; we must there- 
fore request correspondents to keep copies. 

E. C.—We have for some time been endeavouring to get information of the 
kind you want, not only for Crewe and Manchester, but for Great Britain, 
up to the present with indifferent success, 

A Firreen Years’ Sunscriper.— We fancy such tools would have a compara- 
tively limited appreciation. Messrs. Howard, of Bedford, have, however, 
a attention to the subject, and you might bring your suggestions before 
thei, 

T. C.—We cannot give you any formule which would satisfactorily answer 
your purpose without a long explanation, which would be out of place in 
, aaa You will sind everything you want in Neville’s Hydraulic 

ables, 

Devta,—Only a small proportion of the American inventions we illustrate is 
patented in this country. All published English specifications can be had 
Jrom the Great Seal Patent-ofice, Southampton-buildings, Chancery-lanc, 





London, 

J. B. (Warrington).—You are wrong in your analogies from jirst to last. 
There is nothing in common between a high centre of gravity in a locomo- 
tive and in a ship. You have evidently either not read carefully, or else 
Jail to understand what Professor Greenhill has written. 

Query.—An apprenticeship served in any engineering works will do. You 
must get, after you are out of your apprenticeship, a berth as third engi- 
neer in a cargo steamer, or jiyth or sixth in a large vessel. You must then 
serve 365 days at sea, not necessarily consecutively, and then you are eligible 
to pass your examination and get a certificate as second engineer from the 
Board of Trade. 

Verax.—Professor Unwin's rule for breaking load in tons of wrought iron 
columns of angle, tee, channel, or cruciform section, with sired ends, is 

w= 19 q 
ry 
1+ 900 
The sectional area “a” of your column appears to be 3+3+4+2°25 x *875=3°09 
square inches. The ratio “r” of length to diameter = 48, and hence you 
would have as breaking load:W = 58 + 1°053 = 55 tons, and with a factor 
of safety of 5 you would have 11 tons as safe load ; but as your section is 
more nearly the section you sketch than either of these, the safe load you 
arrive at is probably quite high enough. 





BUTTON-MAKING MACHINERY. 
(To the Editor of The Engineer.) 

Srr,—I shall be greatly obi! if any of your correspondents can 
inform me where machinery for making buttons in ivory, bone, or 
brass can be obtained. M. 

Mw heat: , D ber 2ist, 


. 








COMPRESSED LIME CARTRIDGES. 
(To the Editor of The Engineer.) 

Sir,—We shall esteem it a favour if any correspondent can send us any 
information as to who are the makers of compressed lime cartridges, 
same as used in coal mines; and whether they are likely to be of assist- 
ance in the removal of slate rock, when the use of explosives is pro- 
hibited. A. H. Br 


December 16th. 
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MEETINGS NEXT WEEE. 


Royat Iystirution.—Tuesday, December 27th, at 3 p.m.: The first of a 
course of six lectures on ‘The Sun, Moon, Planets, Comets, and Stars,” 
by Sir Robert Stawell Ball, F.R.S. 





DEATH. 
On the 19th December, at Ballymagarvey, Balrath, County Meath, 
Ireland, BaLrour Stewart, M.A., LL.D., F.R.8., Professor of Natural 


Philosophy, Owens College, Manchester, aged 59. 
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THE NORDENFELT. 

WueEwn describing the Jubilee Naval Review, in our 
impression for the 29th of July we laid stress on the 
presence with the fleet, of the Nordenfelt submarine 
torpedo boat, as indicating the possibility of a mode of 
warfare which would set steel-clad ships at defiance. It 
will be seen from the account which we publish on another 
page of experiments at Southampton, that our anticipa- 
tions of the future of submarine naval operations are in a 
fair way to be fulfilled. The trial of the boat resulted 
in success in every shape. Not only did her machinery 
perform as it should have done, but Mr. Garrett succeeded 
in stealing on bis imaginary foe unawares, under very 
great difficulties, the greatest being that of necessity 
neither he nor anyone else can have much experi- 
ence to guide him in his operations. Nothing more 
than practice seems to be wanted to enable him to 
do just what he wishes with the strange craft which 
owes something of its success to his talents as an inven- 
tor as well as his skill as a steersman. In the Norden- 
felt we have all the elements of a system of attack and 
defence which will certainly put blockades at an end, and 
introduces an awful element of danger into any attack 
made by ships on forts. A celebrated naval officer once 
said, “ For God’s sake keep out the shells, whatever you 
do.” Armour supplied the answer to hisrequest ; buthow 
are we to conealt with such a foe as the Nordenfelt ? 
The question must for the present remain unsolved. 

The general principles involved are extremely simple ; 
but, as is very often the case in other matters, the appli- 
cation of the principle in practice has demanded a vast 
amount of time and talent, skill, genius, and money. 
There was no scientific teaching to fall back upon; even a 
professor could not help Mr. Nordenfelt in his self-imposed 
task. All the libraries in Great Britain did not contain 
printed information which would indicate the precise con- 
struction of a detail. It is not remarkable therefore that 
the production of a successful submarine boat has been a 
slow process. It is as though the egg which Columbus 
cracked had had an extremely hard shell, difficult to smash 
by ordinary means. But the feat has been performed, and 
there is no longer any reason to doubt that it will be early 
repeated, but it can only be repeated, we think, by Mr. 
Nordenfelt. Only those who are intimately acquainted 
with the boat can form an adequate idea of how much 
she depends for success on details which we need 
scarcely say the inventor does not care to make public. 
He has arrived at a knowledge of them, and their influ- 
ence by an inquiry extending over years, which few would 
now care to repeat, with the certainty that Mr. 
Nordenfelt has got a start in the race which will enable 
him to keep ahead of all possible competitors. We may 
-—we hope we shall—have quite a little fleet of Norden- 
felts when Christmas comes round again. When once 
Columbus had shown the way to America the route was 
freely traversed. 

The Nordenfelt was built by the Barrow Shipbuilding 
Company. The main engines are double compound, 
with two high and two low-pressure cylinders, and four 
cranks equally spaced 90 deg. from each other. Steam is 
supplied by two boilers, and very special precautions had 
to be taken to prevent not only the entrance of water 
down the funnel when the vessel is submerged, but the 
—— of smoke out of the furnaces, which would 
quickly stifle her crew. All this has been effected in a 
most ingenious way. The boat if left to herself would 
always float with a considerable portion out of the water. 
Direct force is required to sink her, and that is provided 
by two screws with vertical shafts, one in a recess at the 
bows, the other at the stern, by whicn she is forcibly 
screwed down into the depths of the sea. The moment 
these screws stop revolving she comes to the surface. 
Steam is supplied when she is under water on the 
system suggested many years ago by Dr. Lamm, and used 
in America for propelling street cars. If the pressure in a 
boiler is lowered the temperature falls, and part of the sen- 
sible heat of the water becomes converted into latent heat 
by evaporation. The two boilers contain about 27 tons 





of water. The pressure of the steam is, let us say, 160 Ib. 
above the atmosphere, or 1751b. absolute. The corre- 
sponding temperature is 371 deg. Fah. Now, the engines 
will work well with steam having a pressure of 50 lb. 
above the atmosphere, or 65 lb. absolute, the temperature 
of which is 298 deg. In falling from one of these tem- 
peratures to the other, each pound of water gives out 
371 deg. — 298 deg. =73 units. There are 60,480 1b. of 
water, and 60,480 x 73 = 4,415,040 units. Each pound of 
steam at 65lb. pressure will represent 904 units, and 
4,415,040 _ 4883, nearly, pounds of steani' of 501b. pres- 
a ) y P . Pp 
sure, which can be supplied after the ship has been sub- 
merged. Assuming that her engines use 20 1b. of steam 
per horse per hour—a very high estimate—we have 
4883 

20 
the speed is very slow and she requires little power to work 
her, so that she readily stores energy enough to remain 
for as much as three hours under water. The air contained 
in the hull is ample for breathing purposes for that time. 
There is of course no reason why the pressure should not 
be as much as 200 Ib., or even more. e have said enough 
to show that with a pressure not greater than that carried 
in most modern steamships, power enough can be stored 
up for all practical purposes. The Nordenfelt arrived in 
Southampton last bi uly. The time which has elapsed 
since has not been wasted. She has had a deck fitted 
to her by Messrs. Oswald, Mordaunt, and Co., and various 
modifications and additions have been made to her 
machinery and fittings as deduced from accumulating ex- 
perience. Sheisa curious-looking craft, as will be under- 
stood from the engraving of her which appared in our 
last volume, page 409. She is 125ft.long by 12ft. beam, and 
displaces when entirely submerged 230 tons, her displace- 
ment when light being 160 tons. Her engines indicate 
1000-horse power, and drive the boat at a speed of 
15 knots when light, and of course on the surface. 
She has an under-water speed of about 5 knots. The 
midship section is a circle; any «ther section will show 
two ares of a circle, and the vertical line passing through 
the centre of such section will be the chord of the ares. 
In order to maintain the strength of the hull in unison 
with the midship section, which is round, a deck has 
been placed on a spreader where the arcs become small at 
each end. The spaces under these decks are divided by 
bulkheads into tanks, which, being filled with water or 
emptied, affect the balancing and displacement of the 
vessel. The coal bunkers are in the centre of the boat, 
and therefore interfere little with the fore and aft posi- 
tion of the centre of gravity. The centre of gravity of 
the boat in its most unstable condition is 6in. below 
the centre of the boat, and the metacentre in its most 
unfavourable position is 2in. below the centre of the 
boat. This means that the vessel will not capsise unless 
forcibly deflected more than 180deg. from its up- 
right position. Properly handled as regards coal 
and water ballast, the boat is more than sufficiently 
stable. She carries about 35 tons of cold water 
in her tanks, and, as we have said, 27 tons of hot water 
in her boilers. This 27 tons of water is expected to give 
off, as we have just explained, sufficient steam to drive 
the boat a distance of 20 knots. The 35 tons of cold 
water, when pumped out, make her sufficiently buoyant 
to be seaworthy on the surface. The fact that the 
27 tons of hot water can be blown out in five minutes 
does much to promote the safety of the crew. The cold 
water is pumped out by three pumps, each of which has 
a 3m. diameter discharge pipe, and, for security, these 
pumps have separate engines. The coal bunkers hold 
8 tons of coal, and 1 ton will drive the boat 100 miles at 
a speed of ten miles per hour. At a speed of 8 to 9 knots 
per hour, the 8 tons of coal will drive the boat 1000 miles. 
Should a great distance be intended to be travelled, 
twenty additional tons of coal can be carried in the cold- 
water tank. The boat could steam from England to 
Constantinople by coaling at Gibraltar. In fact she 
could steam to India or any other distance. The sinking 
propellers are operated by separate engines, which are 
entirely under the control of the captain, and he can by 
them force the boat under water or allow her to rise to 
the surface ; or by giving different speeds to the bow or 
stern propeller, depress the bow or stern as required, and 
thus cause the boat to maintain the horizontal position. 
An automatic arrangement exists whereby, should the 
captain not stop these engines at the right time, they will 
cease to act at a depth to be arranged. 

The boat is steered by steam, the engine for which is 
also controlled from the forward conning tower, which is 
in communication with the stokehole and engine-room by 
speaking tubes. In the conning tower are instruments to 
show the depth, the level, and the course. The boat is 
lighted by candles. The crew consists of captain, mate, 
two seamen, engineer, assistant, and two firemen, also a 
cook. Each man has a separate bed. In addition to the 
fittings of a submarine boat, the Nordenfelt carries 
masts, side lights, compasses, anchors, &c., as an ordinary 
surface vessel. She is registered under the Board of 
Trade and passed and classed at Lloyd’s. There are two 
torpedo tubes placed in the bow, and there is-a place pro- 
vided for two spare torpedoes. It is proposed to arm 
the boat with two 2lb. Nordenfelt quick-firing guns. 
The conning towers are round, 2ft. Gin. diameter, and of 
lin. steel. 


= 244-horse powerfor onehour. But when submerged 


SUCCESSFUL RAILWAY LEGISLATION, 


In Tue EnGineer of February 25th last, we described 
and explained the main provisions of the Inter-State 
Commerce Act, then about to come into action. We 
pointed out that the measure was one of stringent charac- 
ter, and so likely to create a great deal of opposition 
among railway companies; that some of its most impor- 
tant clauses were of doubtful meaning, and thus liable to 
lead to litigation; and that a very wide discretion was 
left to the Commissioners appointed to administer the 
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Act, rendering them in { measure responsible for its 
success or failure. At the same time we c terised the 
measure as a bold and well-intended attempt to correct the 
abuses of the railway system in the United States; and 
expressed the opinion that if the Commissioners proved 
wise and prudent, they would be able to clear away 
many of the difficulties caused by bad drafting, so 
that the Act might work more smoothly than its 
adverse critics predicted. These remarks and antici- 
pations have been entirely justified by the experience 
of the Commissioners, as shown in a report which 
they have just issued. Difficulties have occurred 
through bad drafting or loose definition, some of which 
are not yet.cleared up; but, on the whole, the Act has 
been carried out with remarkable success, and with much 
less friction than even its most enthusiastic supporters 
could have expected. The railway companies, as a rule, 
appear to have accepted the inevitable with a good grace, 
and to have made the best of the new regulations, though 
some of them kicked a good deal at the outset, or at least 
threatened to make things awkward for the Commissioners 
and the public. After all, moreover, if we may take the 
verdict of the Commissioners, they have not been injured. 
On the contrary, according to the report, the general 
results of the Act have proved in many ways beneficial 
to the companies as well as to their customers. So far as 
we have at present been able to ascertain, this conclusion 
is endorsed by capable critics in the United States, who 
do not fail to attribute it in a at measure to the 
careful and sagacious administration of the Commissioners, 
who have really effected much more by a conservative 
and persuasive policy than could have been done by a 
bani nace of their great powers, or a strained inter- 
pretation of the stringent provisions of the Act. Thus 
they are able to state that some of the most serious evils 
which called for the etiactment of the law have ceased to 
exist, and that even with respect to those which have not 
been got rid of altogether there is manifest improvement. 

As the American Act embodies, in principle at least, 
every demand made by the most thorough-going railway 
reformers in this country, the account which the Com- 
missioners give of the operation of its leading provisions 
possess much interest for us in this country, in view of 
possible legislation upon the subject at an early date. In 
the article already alluded to we showed how stringent 
were the restrictions against undue preference. Com- 
panies were forbidden to favour any person, corporation, 
or locality, or any particular description of traffic, at the 
expense of another. Unequal charges under like condi- 
tions were declared unlawful. In particular, under what 
is known as the “long and short haul clause,” they were 
prohibited from charging more “in the aggregate” for 
conveyance “ of passengers or of like kinds of property, 
under substantially similar circumstances and conditions 
for a shorter than for a longer distance over the same 
road in the same direction, the shorter being included 
within the longer distance;’ and it is somewhat 
awkwardly added that this is not to be understood to 
mean that they are authorised “to receive as great com- 
pensation for a shorter as for a longer distance.” ‘There 
is nothing in the section to prevent a company from 
raising a through rate instead of lowering the rate for an 
intermediate distance previously as high as or higher than 
the through rate, and this is precisely what some companies 
threatened to do, and actually did in the first instance. 
Apparently, however, they found it impolitic to continue 
the arrangement. At any rate the Commissioners state 
that a majority of the companies have reduced local rates 
where these were higher than through rates, though in 
some instances a compromise has been arrived at. In 
special cases, after investigation, the Commissioners were 
authorised to permit the rule as to the long and short 
travel to be departed from, and to allow less to be charged 
for the long than for the short distance. No doubt the 
use of this discretion, dangerous as it seems, has enabled 
the Commissioners to smooth away difficulties which 
otherwise would have caused a great upset to traffic and 
important interests, such as that connected with the 
conveyance of grain from remote wheat districts to the 
ports of shipment. On the other hand, where the cutting 
of freights had been excessive—through the competition 
of rival companies—they have in some cases been raised, 
to the great advantage of the shareholders. Quite 
recently we noticed that the through rates from Chicago 
to Liverpool were raised by agreement between the 
companies concerned, because complaints had been made 
to the Inter-State Commissioners on the ground that the 
charges were actually lower than those on the same 
classes of goods sent from Chicago to Atlantic ports. 
Another important point to which we called attention 
in our previous article was the prohibition of the practice 
of pooling earnings, provided by certain companies in 
order to save themselves from the effects of competition. 
It was expected that the companies would make a strong 
stand a this prohibition, or render it nugatory by 
some subterfuge ; but they appear to have given way 
entirely upon the point, and to have done their best to 
make regulations for uninterrupted and harmonious 
communication and exchange of traffic within the terri- 
tory embraced by their several lines. 

In addition to the duty of seeing that acts declared un- 
lawful were not persisted in by the railway companies, 
the Comniissioners had imposed upon them the perplexin 
and difficult task of deciding as to the justness ot 
unreasonableness of any rateorcharge brought undertheir 
notice, and of reducing any which they deemed unfair 
or excessive. Wider powers were probably never 
given to any set of judges, and yet the Commis- 
sioners have managed to exercise them with such discre- 
tion as to give general satisfaction. No doubt the elastic 
character of their powers in this respect, which gave rise 
to fears of great mistakes, if not of abuses, have enabled 
them to use their judgment discriminatingly in regard to 
different circumstances and conditions with a view to 
doing justice to the companies and their customers alike. 
To facilitate the work of the Commissioners every railway 
company or other public carrier was ordered not only to 





print and keep for public inspection schedules of their 
charges for passengers and goods, but also to send such 
schedules to the office of the Commission; and this they 
have done to the extent of 110,000 documents, which had 
been filed at the date of the writing of the report by five 
hundred different corporations. Considering that it is 
less than a year since the Act came into force, great pro- 

ess has clearly been made in settling disputes and 

ringing railway arrangements into satisfactory working 
order. 

Two lessons may be learnt from the success of the Inter- 
State Commerce Act. The first is that a bold and 
thoroughgoing measure of the kind, administered by 
capable men, may be made to work smoothly where a 
timid and illogical compromise would give rise to end- 
less disputes and dissatisfaction; and the other is that 
such a measure is not in reality hostile to the interests 
of the railway companies, which are generally and in 
the long run identical with those of the public at large. 
It may be objected that it is to the interest of rail- 
way companies to get as much, and to that of the 

ublic to pay as little as, possible; but that would 

avery superficial view toadopt. Inthe long run and for 
the public as a whole, it would not be advantageous to 
force companies to work at a loss, for the obvious reason 
that there would soon be an end to the work under such 
conditions. On the other hand, it is not to the interest 
of a railway company in the long run to behave extortion- 
ately or in any way unfairly to the persons who use the 
railroad, for such conduct prevents traffic which it is 
desirable to develope.. The rule of putting on each class 
of traffic as heavy rates as it will bear may appear very 
smart to railway directors; but probably it has done their 
shareholders more harm than any other policy that has 
been adopted. Directors are not omniscient, and it is 
impossible that they can tell what dimensions traffic in a 
given district may attain under fairly favourable circum- 
stances. A good measure of the spirit of the shopkeeper, 
who knows that it is to his advantage to please his cus- 
tomers, might with great benefit be enforced into the 
directorate of every railway company. 

Perhaps we might add that there is a third lesson to 
be derived from the experience of railway reformers in 
America, though on this point we cannot feel perfect 
confidence in a like cause producing like effects. We 
refer to the elasticity of the powers vested in those who 
administered the American Act. There is nothing 
which railway companies are so naturally averse from as 
being bound by rigid legal rules and arrangements, 
suitable perhaps to one case but not toanother  Pro- 
vided that certain important principles are clearly and 
yom pent laid down, there would be no serious danger, 
and a great deal of possible advantage, in leaving details 
to the judgment of the Commissioners. We should 
hesitate to recommend as wide a discretion as was allowed 
to the administrators of the American Act, though it does 
not appear to have been abused; but our legislators, in 

ing the next Railway Bill, might with advantage 
follow asuccessful precedent to a moderate extent. Atall 
events they have now before them a mass of experience 
which cannot fail to be useful, and it is much to be hoped 
that they will be helped by it to produce a measure which 
will ultimately—for it cannot be hoped for at the outset— 
smooth away the unhappy and michievous hostility which 
has so long existed between our railway companies and 
their customers. 





THE RAILWAY HALF-YEAR. 

WE are now sufficiently near the end of the half-year to allow 
the results of the working of the chief railways to be estimated 
in some degree. The last six months of 1887 prove to have been 
months in which, on most of the chief lines of the country, there 
has been a slight increase of the traffic, or perhaps it would be 
better to put it that there has been an increase in traffic and a 
slight increase in the traffic receipts, for there are indications 
that the traffic has been, on many of the lines, of a cheaper 
class, and that more work has been done for the revenue. 
Coming to the chief companies, we find that there have been 
increases of traffic receipts on the Lancashire and Yorkshire, the 
North-Eastern, the London and North-Western, the Midland, 
Manchester and Sheffield, Great Northern, Great Eastern, and 
London and Brighton, some of the amounts of the increases 
being however, very small. The North-Eastern has the largest 
increase so far, and for the half-year, when completed, it should 
have nearly £80,000. The Lancashire and Yorkshire has 
recorded a steady increase during nearly all the half-year, and 
with a continuance at the same rate, the gain would be about 
£72,000. Putting the increase of the London and North- 
Western at about £55,000, the Midland Railway at £25,000, 
the Manchester and Sheffield at £20,000, we shall probably have 
included most of the companies which have large increases, 
though as far as the passenger railways to the south are con- 
cerned, there is to be borne in mind the fact that Christmas 
Day falls on a Sunday, and that thus they will have only one 
day of the small Sunday traffic in that holiday time, instead of 
a second. One or two of the large railways had decreased 
receipts for the first few months of the half-year, and they are 
now making these up; but they are not likely to show much 
increase. In the case of the South-Eastern, the Metropolitan 
and Metropolitan District, there are decreases of some moment 
—especially in the case of the latter—-and they will be pro- 
bably the three companies which have any important decrease. 
On the whole there is tolerable certainty that the railway 
receipts will show an enlargement for the half-year; and, in a 
few instances above estimated, the increase is important. As 
far as can be ascertained, the working of the traffic has not been 
more costly than a year ago; in some important points it has 
been cheaper. All the lines have had the advantage of cheap 
fuel, the price of coal having been rather less than a year ago; 
and as the contracts of the companies for iron were made when 
it was at about its lowest price, they may be said to have had the 
advantage of very low prices for wong | of the most important 
of the materials they use. Wages have not advanced, but 
on one or two lines economies in this large item have resulted 
in decreased cost, and with the exception of one great accident 
on the Manchester and Sheffield the cost of compensation is 
lower. There is, however, on two or three lines, such as the 


Midland, theelement of increased capital to a considerable extent, 
and that item will take up all the increased earnings of companies 
. 





such as that named, to a dividend such as that paid for the 
previous corresponding half-year. In the case of three or four 
companies at the head of the list in the increases we have above 
given, a higher dividend may be paid than in the correspond- 
ing period, if the saving in working be at all important. But as 
the increase has to allow its working expense to be deducted, 
and as an addition of a quarter per cent. to the dividend takes 
from £15,000 to £30,000 in the case of the great companies, it 
will be seen that whilst it may be expected that the dividends 
of a year ago shonld be in all cases nearly maintained, yet in few 
cases will there be any large increase of the dividend of the 
great railway companies. 


IRONFOUNDERS AND STEEL CASTINGS. 


THE rapidly increasing use of steel castings cannot fail to pro- 
duce uneasiness in the minds of the majority of ironfounders, 
In some departments of engineering, iron castings have already 
been all but discarded, while in many other branches the field 
for their employment is daily growing more restricted. Marine 
engineering, which at one time absorbed large quantities of first- 
class iron castings, is fast becoming independent of iron in any 
form ; and in numerous engines of recent construction little 
beside the cylinders has been of cast iron. This is a natural 
result of the demand for combined strength and lightness, but 
none the less it is a very unsatisfactory development for the 
proprietors of ironfoundries, who thus see the best paying 
branches of their business passing altogether out of theirhands. At 
first sight the remedy for this state of matters appears simple. 
The ironfounder must adapt himself to the times, and make 
steel castings. Buta little consideration shows, and experience 
has proved, that in most cases this course is neither simple nor 
profitable. Steel for castings of any size is now almost univer- 
sally melted in open hearth furnaces, and the founder who has 
decided to commence this manufacture builds a furnace and 
attendant plant large enough to turn out the heaviest articles 
he is likely to be asked for ; he engages experienced assistants, 
and commences operations, If sufficient work can he secured 
to keep the furnace going with something like regularity, he will 
in all probability, after experiencing some ups and downs during 
the first few years of his venture, find himself fairly established 
in a profitable business. But this keeping the furnace regularly 
employed is the special difficulty with the newly-established 
steel founder. Even a small furnace is capable of making fifty 
to eighty tons of clean castings per week; and when only 
enough orders are booked to make up two or three casts per 
week, instead of twelve or fifteen casts, it is plain that the work 
must be done at a loss, The open hearth furnace cannot, like 
the cupola, be put in working order at a few hours’ notice. It 
requires several days to bring it up to a working temperature, 
and, once started, must be kept going, burning gas, wasting 
brickwork, and. requiring attendance, whether actually in use 
or not, as long as there is any probability of its being wanted. 
In addition to the direct losses thus occasioned, the irregular 
working leads to the production of inferior and “ waster” cast- 
ings ; while the expedient of making ingots to fill up time gene- 
rally proves to be an unsatisfactory and unremunerative pro- 
ceeding. These considerations naturally deter ironfounders 
from embarking iu the steel trade, but it is at the same time 
certain that they do not view the diversion of their business 
into the hands of the large steel corporations with equanimity, 
and that many of them would gladly adopt any process for 
making steel castings which could be conducted intermittently 
without pecuniary loss. We are not prepared to discuss the 
nature of such a process, but may say that indications point to 
the use of “ blow-pipe” furnaces burning gas of high calorific 
power, and to the use of aluminium as an agent for reducing 
the temperature of fluidity of the steel. The whole subject is 
one of great interest and importance, and well worth the careful 
attention of metallurgic chemists and engineers. 


THE PRACTICE OF PIG IRON MANUFACTURE, 


How far the ordinary pig iron producers of the kingdom can 
assist manufactured ironmasters and steelmasters to produce a 
satisfactory material with less labour than is at present bestowed 
by them upon the elimination from the pig of injurious ele- 
ments, is a matter worthy of the thoughtful attention of modern 
pig makers working upon scientific principles. The subject has 
just received some notice at the hands of the Staffordshire 
Institute of lron and Steel Works Managers. Than such a 
body no class of men could be more concerned in a solu- 
tion of the problem. Located in a part of the kingdom where 
the puddling furnace is maintaining its hold better than in any 
other of the ironmaking centres, it would be to Staffordshire a 
boon of the greatest magnitude if blast-furnace proprietors 
could t.ke out in their part of the manufacture more 
of the injurious elements which now have to be dealt 
with by the laborious work of the puddler and the 
shingler, and by the process of the re-heating furnace. 
Certain of the younger members of the Institute, themselves 
being blast-furnace managers, working by the aid of constant 
chemical analysis, lately boasted that they could supply finished 
ironmakers and the steelmakers with any class of pig they 
required if they would only t<!1 them exactly what were the 
chemical ingredients they required in low proportion, and what 
were the chemical ingredients they required in high proportion. 
The finished ironmakers expressed a good deal of incredulity, 
and it so happens that whe ., on Saturday last, a pigmaker read 
a paper before the Institute on “The Production of Pig Iron of 
a Definite Composition,” pigmakers, when closely questioned, 
had to cry off considerably from their former boasting. One of 
the main difficulties which lies in the way of meeting the 
finished iron and steel masters’ desires in this particular is that 
the ingredients which wil] suit one firm are not the best that 
will suit the production of another finished ironmaker or steel- 
producer. Nevertheless much reform might be brought about 
by an increased spirit of inquiry among the pig makers. 








Art the Victoria Corn Mills, Sheffield, experiments have 
been made with the Grinnel automatic sprinkler and fire-alarm. 
Several of the large corn millowners in various parts of the king- 
dom were repr ted. It is claimed for this sprinkler that it has 
already extinguished 240 fires at an average cost of not more than 
£23. The fire extinguisher consists of a system of piping laid 
throughout the building, and so arranged that on the outbreak of 
a fire the heat itself not only turns on a copious supply of water, 
but also rings alarm bells in as many centres as there is a connec- 
tion. The sprinkler has been supplied throughout the whole of 
the Victoria Mills, valued, with machinery, at £50,000. A fire was 
ignited and within fifty-five seconds the water poured on to the 

es, which in a minute or two were extinguished, At the same 
time the alarms were set going all over the place. The experi- 
ments were regarded as highly satisfactory. The automatic 
ae were supplied by Messrs. Mather and Platt, and 
t | — alarms were arranged by Messrs, Tasker, Sops, 
and Co, 
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CONTINUOUS ACTION GYRATING STONE | 
BREAKER. 
THE gyrating stone breaker illustrated by the accompanying | 
engraving is a continuous action machine made by Messrs, James 
Farrar and Co., under Lowry’s patent, for breaking ores, lime- 
stone, and all kinds of rock. The shaft A, which carries at its | 
upper part a long crushing cone B, receives a gyratory motion 
imparted to it by the gearing shown at the lower part of the | 
machine, which gives rotary motion to the long gun-metal step 
bearing C, which supports the shaft. This step is adjustable as | 
to height by means of the wedge D. A section of the excentri- | 


| method of driving as shown in Fig. 1 and Fig. 4. 
| carries two adjustable pieces F F, which are set to bear equally 


| tages, amongst which is economy of power. 


LOWRY’S CONTINUOUS ACTION GYRATORY STONE BREAKER. 
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cally bored step brass is given at Fig. 3. At Fig. 4 is shown the 
An arm E 


against projections cast within the rim of the fly-wheel. The 
machine has a very large crushing surface within the ring H 


| encircling the crushing cone, and the output of the machine is 


consequently large. The continuous action offers several advan- 
The machine is 
being largely used, amongst other things for crushing anthracite 
coal ; a No. 2 machine, for instance, weighing about 4 tons, break- 
ing 12 to 13 tons per hour, and a No. 3 machine, weighing about 
8 tons, breaking 18 to 20 tons per hour. 





McDOUGALL’S 


Tue steam trap illustrated 
by the accompanying en- 
gravings is made under 
McDougall’s patent by the 
Chadderton Irouworks Com- 
pany for ejecting the water 
of condensation from 
jacketted pans, steam worms, 
steam pipes, drying cylinders, 
and engine eylinders, auto- 
matically and without loss 
of steam. The apparatus 
consists of an iron vessel of 
acylindrical form adapted to 
withstand high - pressure, 
with suitable inlet at A and 
outlet at R, having a mov- 
able cover for access to the 
internal parts. Within this 
cylinder moves a lever on 
asuitable fulcrum. A weight 
E of great specific gravity— 
a hollow cylinder of cast iron 
filled with lead—isadjustable 
above one end of the lever 
in the steam space, and on 
the other end an earthenware 
weight of less specific gravity 
is adjusted below the lever, 
so as to cause a considerable 
displacement as the water 
rises in the vessel. Near 
the fulerum, which has a 
knife edge joint, a short link 
connects the lever with the 
equilibrium valve. As the 
tile float is lifted by the 
accumulating water in the 
vessel, the valves are opened 
and the water discharged. 
Both the weight and float 
are solid, and free from con- 
tact. The moving parts 
are as free from friction as 
possible, and complication is 
carefully avoided. A loose 
test lever D, with a rest 
and movable pin C, passing 
through a stuffing-box with 
a handie outside, is provided 
for testing or to blow through 
the valves, when steam is first turned on, any grit that may have 


N 
Ww TEN i 


| N 
SS SLES 
N 





STEAM TRAP. 
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are that it provides a balanced stop valve, which works freely, 


THE EXPLOSION ON BOARD THE ELBE. 


WE publish this week three important papers, all 
bearing on the bursting of the steam pipe of the s.s. Elbe. 
It is to be regretted, perhaps, that the Board of Trade 
report was not issued sooner, because there is a tendency 
even in such lamentable catastrophes as this in question 
to become a nine days’ wonder. The matter is forgotten 
after a little time, and the useful lessons drawn from it 
do not make sufficient impression. However, in this case 
the questions raised are of such vital importance that 
they are not likely to be overlooked; and the delay which 
has occurred is, in the end, not likely to prove injurious. 

The reports in question are three in number. We give 
first that of the Board of Trade. As Mr. Kirkaldy’s 
report has already appeared in our pages we do not repro- 
duce it. 

The second report is that prepared long ago by Mr. W. 
Parker, chief engineer-surveyor to Lloyd’s. It is, we 
think, a masterly piece of reasoning; and we have no 
hesitation in adopting its conclusions as true. Mr. Parker 
gives engravings which are practically the same as those 
accompanying the Board of Trade report, which will be 
found on page 522. To save space we have omitted Mr. 
Parker’s ped of the accident, because that given 
in the Board of Trade report is sufficiently precise. 

The third report is in the form of a paper read by Mr. 
Sinclair before the Institution of Engineers and Ship- 
builders in Scotland. It explains itself. 


Consultative Branch, Marine Department, Board of Trade, 
Bedford-street, Covent-garden, London, W.C. 
21st October, 1887. 

Sir,—In accordance with instructions, we have the honour to 
submit the following report respecting the above-mentioned 
explosion, which occurred about 5.30 p.m., on the 19th ultimo, 
while the vessel was undergoing her steam trial at Stokes Bay. 

Name and address of owners.—The vessel is owned by the Royal 
Mail Steam Packet Company, Southampton. ‘ 

General description of muchinery, &c.—The Elbe is a vessel of 
3108 tons gross register, and was built in the year 1870. She 
was originally fitted with compound engines, the diameters of the 
cylinders having been 62in. and 112in., and the stroke 4ft. 
Recently she has been overhauled by Messrs. Oswald, Mordaunt, 
and Co., engineers and shipbuilders, Southampton, and fitted by 
them with new boilers and machinery. The main boiler safety 
valves are loaded to 150lb. per square inch, and the new engines 
are on the triple expansion principle, the cylinders being 33in., 
53in., and 88in. in diameter, and the stroke 4ft. There are eight 
single-ended boilers, four on each side of a fore-and-aft stokehole, 
from which the boilers are fired, &c. Two spring safety valves, 
made by Thos. Adams and Co., are fitted to each boiler. They are 
3in. in diameter, and the springs are formed of mer of 4}in. 
square steel. These valves were tested for accumulation, &c., and 
found to work satisfactorily. A stop valve, 5in. in diameter, is 
fitted to each boiler, and the branch steam pipe is led from this 
valve to a brass casting—bolted to and forming part of the main 
steam pipe—shaped so as to compel the steam from the boiler, on 
entering the main steam pipe, to follow its course with less loss of 
pressure than if the branch had simply been connected at right 
angies to the main pi The main steam pipe, at different points, 
is made of sufficient diameter to permit the steam to pass from the 
boilers to the engines with only a slight loss of pressure. Plate I. 
shows the general arrangement of the boilers, steam pipes, &c., 
and on this the diameters of the pipes are marked and the method 
adopted to permit of the expansion of the pipes by heat taking 
place without injurious restraint, is shown. From the casting into 
which the after boilers discharged their steam, it will be seen that 
the main pipe rises vertically for a height of 11ft. 6in., and is 
thence continued horizontally into the engine room, dipping 
slightly at its after end to join the slide casing. It 
will also be seen that the vertical portion of the piping 
joins the horizontal portions by easy bends at its extremities. 
Each stop valve is fitted with an internal steam pipe having saw- 
cuts at regular intervals along its upper part. All the main steam- 
pipes are lapped and brazed, and were made from copper sheets of 
the specified thickness (No. 2 Imperial wire gauge, ‘276in.) by 
employés of Messrs. Oswald, Mordaunt, and Co. The spelter used 
was also made by them, and is said to have been composed of 
copper sheet cuttings—57 lb.—and zinc—561b. The pipes were 
specified to be tested to 3001b. per square inch, and it was stated 
at the coroner’s inquest that they had been subjected to an 
hydraulic pressure of 3501b. per square inch. The vessel is fitted 
with two funnels and two main waste steam pipes. It may 
be mentioned here that when we examined the stop valves we 
found them—with the exception of those on the port aft and star- 
board aft boilers, which are said to have been closed subsequently 
to the explosion—fully open. The safety valves were also taken 
apart in our presence, and everything was found to be satisfactory. 

e diagrams taken on the trial from the high-pressure cylinder 
showed the greatest pressure within it to have been about 146 lb. 
per square inch. We caused the manhole doors to be removed 
from the boilers, and the surface of the water remaining in each 
relatively to the top of the combustion chambers was found, on 
measurement, to be as under :— 
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Boilers—Trials, dc., under steam.—After the boilers and ma- 
chinery were placed in the ship it appears that the fires were 
lighted for the first time at 10.45 p.m. on the 18th August, 1887. 
At 6 a.m. on the following day the boilers were heated te enable 
them to be coated with a non-conducting composition, the pressure 
kept on them for that purpose being about 201b. per square inch. 
Fires remained in the boilers, and on the 22nd ~— the pressure 
of steam was raised on six of them to 150lb. The boilers were 
under the charge of William Godber, who was a certificated 
sea-going engineer in the employ of the builders, and the object cf 
raising steam to the full pressure was to ascertain that all the 
joints, &c., were in good order before covering up the pipes and 
other parts. Steam was again raised to 1501]b. on the 27th August 
in order to have a trial of the machinery in the dock; the full 
pressure was on the steam pipes for about three or four hours on 
this occasion. On Tuesday, 30th August, the safety-valves of 
the six boilers were adjusted, the valves on the remaining 
boilers being tested on the following Friday. The stop valves 
were not opened on either of these occasions. On Monday, 5th 


settled on the valve seatings. By altering the pin the valves 
a-e again released and the lever set free. To expel the air a pet 
cock F is provided, which can be substituted by an automatic 
air valve when required. The trap is now largely used, and 
some of the advantages claimed for McDougall’s steam trap 


and opens and shuts independent of pressure ; that it has a solid 
balanced tile float, working on a knife edge, to actuate the valve 
in place of the ordinary hollow floats, which are liable to col- 
lapse and burst ; that it can be tested whilst at work ; that it 
will work either at high or low pressures. 


September, the vessel proceeded down Southampton Water for a 
steam trial, on which occasion the low-pressure piston-rod became 
heated and bent, owing to a tight gland ; full pressure was on the 
steam pipes for about six hours. e vessel was brought back on 
the next day, the pressure being from 100 Ib. to 1201b. per square 
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GENERAL ARRANGEMENT OF BOILERS, S.S. ELBE, 





Developement of above ppe showing 
positions of test pieces. 
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inch ; the fires were then allowed to die down, as was also done 
after the first trial in dock. At midnight of the 18th September 
orders were given to have 1001b. on the boiler gauges by 10 a.m. 
on the 19th, and this pressure was upon the boilers accordingly. 
The engines were moved about noon, at which time the pressure 
was between 100 Ib. and 120Ib. per square inch. The vessel left 
the Extension Quay under her own steam, and, as the low-pressure 
‘eancge again showed signs of heating at the bottom end, the 
ower gland was slackened back, but as the tail end of the rod also 
began to give trouble it was concluded that the stuffing-box was 
too ~~ 4 packed, and the engines were stopped for about an 
hour, during which time the gland was removed, and replaced after 
taking out one turn of the packing. The engines were again 
started and ran at about 47 to 50 revolutions per minute, the rods 
giving no further trouble. On the arrival of the vessel at Stokes 
y it was ascertained that all the stop valves on the boilers, and 
the throttle and regulating valves on the engines, were fully open. 
The steam pressure was then rising, and word was passed to the 
stokehole that full steam was required. There were two gauges in 
the engine-room showing the pressure in the steam pipes; the pi 
from one was led to the after four-way casing in the stokehole, 
and the other to the steam pipe, close to the slide casing. It is 
said that both gauges indicated 148 Ib. shortly before going on the 
first mile run, and that at the same time the gauge on the medium 
cylinder casing showed 45lb. to 501b., that on the low-pressure 
slide casing from 10 lb. to 121b. and the vacuum gauge fully 29in. 
The first mile appears to have been run in three minutes forty-five 
seconds—it was slack water at the time. After running some time 
the vessel was got in position for commencing the second mile, 
which took over four minutes to complete — wind and tide. 
The revolutions of the engines varied from 62 to 634 per minute. 


On the first trial the boilers primed, but no priming was noticed on 
the day of the explosion. The total time the steam pipes have 
been subjected to the full steam pressure appears to 
about ten or eleven hours. 

The explosion.—Shortly before commencing the third mile, the 
explosion occurred, and although every effort appears to have been 
made to check evaporation within the aeon it was some consider- 
able time before the steam had sufficiently cleared away to allow 
the stokehole to be entered. It is remarkable that no steam 

into the engine-room, and it was possible to stand within 
the alley-way between the stoke-hole and engines without 
being in the slightest degree affected by the steam. On exami- 
nation it was found that the main steam pipe had burst at the 
part marked 8. : 

Persons killed.—The following are the names of the nine men who 
were found dead :—William Thompson, chief engineer, Royal Mail 
Company; William George Ewing, second engineer, Royal Mail 
Company; Alfred Thorn, boiler-maker, Royal Mail an: 
William George Roberts, fireman, Royal Mail Company; Charles 
Hayes, fireman, Royal Mail Company; Frederick Henry Fanstone, 
coal trimmer, Royal Mail Company ; George Paisley, coal trimmer, 
Royal Mail Company ; William Godber, engineer, and Tom ers, 
fireman, both in the employ of Messrs. Oswald, Mordaunt, and Co, 
A tenth man, Henry Flux, one of the ship’s engineers, who was 
most seriously scalded, was removed to the infirmary, but died on 
the following Tuesday morning. 

Part which gave way, d&c.—We first visited the vessel on the 21st 
of ey and made such an examination of the Pipe as was 

ible at that time, the pipe being then in position. e caused 
it to be taken down and removed to the upper deck in order to 
make « closer inspection of the fracture, the form of which is clearly 












Branch frem PA. Boiler. 


| shown in the engraving. The following are the dimensions 
| taken :— 
ve been | 


Greatest opening at B 
ad internal diameter % 
n. 
Length A B = 18 


++  8§gin, at outside of pipe. 
ee a in, at inside of pipe. 


In, 
Length A E = 22 


» BC=li » BC=18 
» CD=1 » CD= 1 
87} 87} 
Depression at D Ye vs 
3613 3643 
Length AD 36 36 
Longitudinal ex- 
tensions at torn parts} 43 $3 
Of PIQOss se 0s “es 
Circumferential extension at torn parts of pipe .. Nil. 
Thicknem Of PIO .. 4. 10 0s 1s oe oe oe RUG, 
Average thickness of pipe at fracture .. .. .. pin, 
Minimum ” 99 ” ae oe tin. full, 
Maximum ” ” ne in. bare, 


The internal diameter of the pipe was +. t middle and . 
at flanges. The other dimensions are shown on Plate II. e 
appearance of the fracture was coarsely granular and of a very 
dark colour. This will be ially referred to further on. 
Experimental tests, dx Arrangements were made to have the 
material of the burst pipe for tensile h, elongation, 
&c., but the testing was unavoidably delayed until the coroner’s 
jury consented to the removal of the pipe for that purpose, and 
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their approval was not obtained until the adjournment of the 
inqu on the 29th ult. The portion of the pipe shown on 
Plate II. and portions of the pipe forward of it were then forwarded 
without delay to Messrs. D. Ki y and Son, Testing and Experi- 
mental W. Southw: and we arranged that bn Hie oe 
santo Cale gt Sotresn ieewtions of Chase aes, The results of the 
tests are given in the Appendix. As the object of testing the 
material which had formed the pipes—that which exploded and 
the length immediately forward thereof—was to ascertain if any 
alteration had been made in its condition during the process of 
manufacture, we arranged the tests in the manner we considered 
most likely to accomplish that pu The positions of the 
pieces which were selected by us are indicated on Plate III., and 
although the results of the tests are recorded in an Appendix, we 
think they will be better understood as they are presented in the 
following summary :— 










































































" Part of pe Tensile 
N | - 
fromm which yay | strength tion of Gontin Squsemnee 
specim: per square of fracture, 
taken. (See piece. Feng area. bin. 
Plate III.) 
Ibs. per cent | per cent. 
2350 30,289 49°6 23° 
A 2351 31,430 51°8 23°8 \ sis. 
2352 82,126 70 30°4 
Mean 31,281 52°8 25°9 
2353 $1,341 46°6 210 
B { 2854 81,866 51°8 26°4 do. 
2355 81,562 611 24°6 
Mean | 31.589 49°8 240 (| 
Mean of P . 
meant) snes5 | sis | mo | 
} 
| 
(| 2844 80,822 58°38 17°4 
c 2845 81,415 58°5 28°2 do. 
UU 2346 82,214 63°7 | 83°6 
Mean | 31,483 58°5 | (26"4 
{| 2347 31,903 7°7 21°6 
D 2348 32,029 49°6 | 29°8 } do. 
Ul 2389 82,096 50°4 30°74 
Mean 82,009 45°9 27°2 
a \ 31,746 | 522 | 26-8 
{ | 
2338 27,323 25°4 12°2 
E | 2339 | 26,761 | 23°8 10°4 ; oe 08 
2340 28,886 348 | 182 ianaaaa 
Mean | 27,490 30 | 186 
2341 23,728 186 | 46 Silky, 
F 2842 25,128 13°6 5°2 ular, 
2343 24,400 12°0 40 ie. 
Mean | 24,418 130 46 | 
Mean of m ” 
cha 25,954 20°5 91 
Specimens from back of Pipe. 
from when. | Number ——_ | cntne Hlonga- | ea 
specimens were test tion of | tion mf sven 
taken. (See piece. per square ‘area. bin. fracture. 
Plate II 
| Ibs. per cent. | per cent. | 
2356 33,081 60°0 33°83 | 
G 2357 82,563 58°5 82°4 \ Silky. 
2358 33,644 | 58'S 33°2 
{ 
| Mean | 83,006 | 59°0 83°1 











The test pieces (G) cut from the pipe as far from the seam as 
possible, may fairly be taken to represent the normal condition of 
the sheet copper at that part. The mean results of the three tests 
selected, and which were numbered 2356, 2357, 2358, give a tensile 
strength of 33,096 1b. per square inch, contraction of area 59 per 
cent., and elongation 33°] per cent. in a length of 5in., thus show- 
ing that the material of which the pipe was made was of 
—e It will be seen that the parts near the brazing (A, B, C, 

, E, and F), which had necessarily been heated have thereby 
suffered a reduction of tensile strength, contraction of area, and 
elongation, and the loss is, in some cases, very marked. Proceed- 
ing to the portion near the flange (E), we find the mean results of 
tests, numbered 2338, 2339, , give a tensile strength of 
27,490 lb, per square inch, contraction of area 28 per cent., and 
elongation 13°6 per cent. in a length of 5in., while the test pieces 
4) cut from the opposite side of the seam, and numbered 2341, 

2, 2343, show a tensile strength of 24,4181b. per square inch, 
contraction of area 13 per cent., and a mean elongation of 4°6 per 
cent. in a length of din. The mean of the six tests cut from the 
two sides of the seam gives a tensile strength of only 25,954 Ib. 

r square inch, contraction of area 20°5 per cent., and elongation 

‘1 per cent. in a length of 5in., whilst the worst result included in 
these shows the contraction of area to be as low as 12 per cent. 
and the elongation not more than 4 per cent. in a length of 5in. 
™ — of the tests of the parts marked H J in Plate III. are 
as follows :— 























Part of pi | | 
from w oe Number Tensile Contrac- | Elonga- 
specimens were| of test | Strength | “tion of | tion te APP earance of 
taken. G- piece. cy © area, | 3in. | fracture. 
Plate IIL.) 
Tbs. r cent. r cent, 
2379 31,704 Peso “ae | 
H 2380 $1,352 84°38 22°3 } Silky. 
2881 31,880 43°5 a7°3 | 
Mean | 81,645 88°9 | 24°9 
2382 20,925 21°3 8°0 Silky flaw. 
J’ 2383 28,208 28°7 12°7 \ Silk 
2384 81,694 38°9 81°2 Fe 
Mean | 28,940 29°6 17°38 | 














The above results are much superior to those obtained from the 
parts near the flange of the burst Pipe, yet the between these 
two sets of test pieces was found cracked, for three-fourths of its 
thickness, from the outside when tested by hydraulic pressure, 

@ average results of the tests 2385, 2386, 338 , which were cut 
from the good part of this pipe K, gave a tensile strength of 
33,466 lb. per square inch, pod = afm of area 51°8 per cent., and 
elongation 37°6 per cent. in a length of 3in., thus showing that 
the material in this pipe had also been such as would be considered 
satisf; . In the case of the —— of the pipe marked L, M 
on Plate III. the Table on next col. shows the results of the tests:— 
Here it will be seen that the test pieces cut close to the seam gave 
a mean tensile of 23,114 1b, per square inch, contraction of 
area 11‘7 per cent., and elongation 3°5 per cent. in a length 5in., 
while those cut through the part of the pipe distant from the seam 





gave a tensile strength of 33,032 lb. per square inch, contraction of 
area of 50°1 per cent., and elongation 312 per cent. ina length of 
5in. In all the above results the deterioration which has been 
made in the nature of the material close to the seam is very great, 
and it must be concluded that this change was due solely to the 
treatment it received during the course of manufacture, as there 
appears to have been nothing abnormal in the quality of the copper 
from which the pipes were made. isfy ourselves on this 
point, samples were submitted to be chemically analysed, and 
although there was not sufficient time to enable this to be exhaus- 
tively done, yet the following report, coupled with the results of 
the mechanical tests, show no reason to doubt that the quality 
of the copper was good: ‘‘I have tested the two samples of copper 
ipe marked z and z from the s.s, Elbe, but have found nothi 

that would lead me to suppose that an exhaustive analysis woul: 

reveal such impurities in the copper as would account for the 
bursting of the pipe. Of course the time at my disposal has been 
so short that I have been unable to examine it for the presence of 
sub-oxide of copper. There is certainly no sulphur in either of the 
samples.” Messrs, Oswald, Mordaunt, and Co, willingly complied 





























Part of pipe | 
from which | Number =. Contrac- | Elonga- | A anal 
specimens were! of test tion of tion tn eat 
taken. (See piece. ar agg area, bin, | oe 
Plate IIL.) , | 
lbs. _— per cent. | per cent. 
(| 2864 25,472 17°6 5°6 Silky and 
| ranular. 
L 2365 | 20,284 5°6 2°2 Y, granu- 
r flaw. 
2366 «=| «23,048 12°0 2°8 Silky and 
| granular. 
Mean 23,114 117 3°5 
i 
2367 83,7386 | 651°2 35°2 
M 2368 83,352 | 46°4 27°0 Silky. 
2869 33,008 52°8 31°6 
Mean | 33,032 | 50°1 | 31:2 | 
with our request that they should test one or more of the pipes to 
destruction, and with that view the length of pipe immediately 


forward of that which failed was removed to the works and sub- 
jected to hydraulic test, the Board’s gauges being used for the 
purpose of indicating the pressure. The pipe gave way when the 
pressure had reached 600 lb. per square inch, at an old crack near 
the outside — apne sar = —— of ne ——— 4 
greater part of its depth was a deep purple, and only a thin strea 
at the Vaside, peck about ,in. thick, had metallic lustre. 
The damaged part of the pipe was then cut off, and a new 
flange brazed on the good portion, which was again submitted 
to hydraulic pressure until it burst, at 1130 1b. per —_ inch. 
The fracture in this case was of a bright copper colour throughout, 
but of a somewhat granular appearance. e sound part of the 
pipe which burst on board the vessel was fitted with a flange, and 
afterwards destroyed by internal pressure of 780 lb. per square 
inch. The resulting fracture was in this case close to the outside 
edge of the seam, and was similar in appearance to that of the 
pipe that failed at 600 1b., but the discoloration of the outside 
portions would be more properly described as a deep brown, and 
in this case the discoloration only extended through about one- 
half the thickness of the Jes 

As the fracture of the Elbe’s pipe which burst under steam pres- 
sure and the fractures obtained at two of the hydraulic tests to 
destruction, referred to above, were of a similar character, we 
thought it desirable to make a series of bending tests of pieces of 
copper in various conditions in order readily to illustrate the 
effects of different treatment. Sketches of these bends are 
attached, and the necessary references are given in an Appen- 
dix D. The pieces marked Al, A2, 8, and T exactly reproduced 
the dark ap nce of the fractured pipes, with the thin streak of 
bright metallic copper, to which reference has already been made, 
but the in m the metal in S and T was fine, whereas that 
of Al and A 2 was coarse, as in rool that burnt under steam 
Faerie and as in the discolo’ portion of the pipe that 

uurst with a pressure of 600 lb. per square inch. These bend- 
ing tests are exceedingly interesting and useful, inasmuch as they 
show that, although copper when overheated may be injured, and 
even cracked, by a slight blow, yet, if it be allowed to cool in air 
before work is put upon it, it will, when cold, stand bending 
through an angle of 180deg. without fracture, and, when broken, 
there is little or no perceptible difference in the colour of the 
resulting fracture and that of copper in its normal condition. The 
copper is, however, altered in character, as will be seen by refer- 
ence to the results of the tests in the Appendix, and will not bear 
such rough treatment as copper in its normal condition. These 
tests also show that overheated ver ad is rendered less ductile by 
cooling in cold water, whereas the ductility of copper, heated in its 
normal state to brazing temperature only, is increased by such treat- 
ment. The particulars of these tests and positions of fractures 
are given. In order to properly estimate the results obtained 
from the tests referred to, it was considered desirable to construct 
a copper pipe for experimental purposes of nearly the same descrip- 
tion and dimensions as those of the pipes which we had seen burst 
by hydraulic pressure. Accordingly, a pipe, the particulars and 
the results of tests of which are given in Appendix B, was made 
by Mr. George Brockley, coppersmith, Chipka-street, Poplar, from 
a stock sheet of copper of ordinary quality, not specially selected. 
Its thickness was in., and its bursting pressure 1380 Ib. per 

uare inch. It will be seen that the strength of the Elbe’s pipes 
which were tested compare unfavourably with the results obtained 
with the experimental pipe. Tensile and other tests were made of 
pieces cut from the sheet of copper from which this experimental 
pipe was made, and the results, which are given in Appendix C, 
show that it was practically similar to the uninjured portion of the 
Elbe’s pipes. ith reference to the elastic stresses given in 
the Appendix, it is necessary to point out that the pieces tested 
were cut from a portion of the pipe which had previously been sub- 
jected to an internal pressure of 1130 lb. og square inch; while 
those recorded on Appendix are the results obtained from test- 
ing specimens of the sheet copper in its normal condition. The 
latter show the ratio of the elastic to the ultimate stress to be 
nearly 23 per cent. The poe be contains the results of all 
the hydraulic tests, and shows that as the intensity of the dis- 
coloration at the fracture increases the bursting pressure de- 
creases :— 




















Bursting A f 
Pipe under test.| p P $ Remarks. 
per sq. in. fracture. 
New pi 1880 Granular, and of the |Relative bursting 
ew pipe rant an e |Relative bursting pres- 
ordinary colour of| sureof this pipe, had 
copper it been of exactly the 
same dimensions as 
the burst pipe 14561b 
Pipe forward of! 1130 |Coarsely granular, and — 
e one that | Of the ordinary co- 
burst, 2nd test . lour of copper 
bee ee part 780 Granular; about one- — 
of the pipe that half of section dark 
burst | brown; re 
| | portion of the ordi- 
} nary colour of copper 
Pipe forward of 600 Coarsely granular, /This where frac- 
the one that } about three-fi t ta canal, was 
burst, Ist test! of section deep pur-| thinned  consider- 
ple; remainder ordi-| ably 
nary colour of copper 








Conclusions as to cause of explosion.—We consider that the 
opinions we had previously formed as to the cause of this disaster 
have been ron rl confirmed by these tests, by the tests made at 
Messrs, Kirkaldy’s works, and by the results obtained from the 
hydraulic tests, which showed portions of the pipes to have failed 
respectively at 600, 780, and 1130 Ib. per square inch internal 
pressure, while 1566 lb. was the corresponding pressure at which 
the experimental pipe would have given way had it been of the 
same thickness and diameter. Apart, however, from the results 
of the test, the appearance of the fractures in the pipes, &c. sup- 
port our views as to the cause of the disaster, viz., that—(1) Either 
the copper was cracked while the pipe was over-heated, or (2) the 
process of rounding and planishing produced incipent flaws which, 
on the pipe being again put on the fire for the purpose of brazing 
the flanges, extended and received the distinctive coloration 
referred to. The first view is strongly supported by the discovery 
of the crack in the pipe that failed with a water pressure of 600 Ib. 
per square inch, and by the coarse ——_ and discoloration of 
the fracture. It is, however, possible for the pipe to have been 
cracked in accordance with the second view, if the material had 
been hard and brittle, but looking to the satisfactory results of 
testing the back portions of ths pipes, it is improbable that this 
was the case in the present instance, unless portions of the 

ipes had been previously overheated in the process of brazing. 

be burst pipe was manifestly weaker than the one forward of it, 
for although the latter was in a dangerous condition it did not 
burst, and, moreover, it had no appearance of being strained when 
examihed by ourselves and others, prior to its being tested to de- 
struction. The rip probably began at the part marked F., 
and extended along the pipe in both directions until — 
by the flange on the one hand, and on the other by an iron band 
—hanger—which supported the pipes. The dark appearance of the 
metal throughout the fracture was doubtless partly due to the 
cause or causes which produced the discoloration of the other 
fractures referred to herein. We have proved experimentally that 
steam does not materially alter the appearance of fresh broken 
copper, whereas hot salt water darkens it, and it is to this agent 
that we attribute the discoloration of those portions of the fracture 
which were produced by the explosion. It may seem paradoxical 
that a pipe which had been tested by water pressure to 350 lb. per 
square inch should have burst with a steam pressure of 1501b. per 
square inch, but if due allowance be made for the reduction in the 
strength of copper when heated to the temperature of steam of 
150 Ib. pressure, and to the stress produced by the longitudinal 
expansion which, while raising steam may have been unequal 
throughout the pipe, and to the variation of pressure within the 
Pipe while the engines were at work, we think its failure was only 
w —_ have been —> seeing we have good reason to 
believe that the Pipe had been dangerously cracked in the course 
of manufacture. It should be mentioned here that the brazing of 
the burst pipe at the ruptured part was defective, and there was 
also evidence of the seam having ‘“‘drawn,” and of the spelter 
having partly “drained,” but these defects of themselves would 
not account for the pipe failing with a pressure so very low as that 
to which it was subjected when the explosion occurred. 

General remarks.—Three different suggestions as to the cause of 
the failure of the pipe were made at the coroner’s inquest. The 
first was that of Mr. Adamson, manager of Messrs. Oswald, 
Mordaunt, and Co.’s works. He had formed the opinion that the 
presence of water, either through priming or condensation in the 
pipe, caused it to burst. He thought a body of water had lodged 
in the vertical portion of the steam-pipe, and falling back after the 
slide had cut off, met at the same instant another body of water 
coming from the boilers, and thus caused a shock which rent the 
pi The first body of water had, he believed, been rising and 
falling for some considerable time, and, not being able to clear it- 
self through the cylinders owing to the height of the vertical 
— of the pipe, fell back by gravitation, and met the other 

y of water flowing with the steam from the boilers. This might, 
he thought, occur at any time, although the set of circumstances 
which would cause it to do so might happen very rarely. In our 
opinion this is a most remarkable theory ; it is inconsistent with 
every-day experience, and one not likely to be seriously entertained 
by practical engineers. It is necessary, in order that it may be 
possible, that water should possess properties which are at variance 
with all preconceived ideas, and that the action of the laws which 
govern fluid motion should have been suspended for a short time 
on this particular occasion. There was not the slightest evidence of 
priming on the trial either in the glass water-gauges, cylinders, or 
steam pipes, and there is not the slightest probability that any 
bodies of water, such as is imagined were in the pipes, could be 
there without giving some indication of their presence. As to 
condensation, the pipes were thickly coated with a non-conducti 
composition, and since the engines had been running at full sweel 
for some considerable time, it is absolutely unreasonable to imagine 
that a body of water could by this means be formed within the 
pipe. But supposing two such bodies of water to exist from any 
cause, known or unknown, is it probable that they came forcibly 
into collision within a steam pipe, and, if they did, that such 
collision would result in the destruction of this particular pipe, had 
it been sound? The conception of the whole theory demands 
such a fertile imagination, that, in the face of facts, we do 
not think the subject worth pursuing further. Two of the 
tested pipes gave out at roll a low pressure that it was 
thought necessary to offer some reason for their deficiency of 
strength. It was contended that they must have suffered on the 
occasion of the occurrence of priming at the previous trial. Unfor- 
tunately for this contention, the fractures showed that it was from 
the outer surfaces of the pipes that the flaws commenced, and the 
inner surfaces of the pipes were not damaged as they would have 
been ina thick cylindrical pipe if the cracks had resulted from 
internal pressure. If the priming had been very great, we think 
the lower bend of the vertical pipe and the portion of piping abaft 
this would have suffered most, especially as these pipes are liin. 
larger in diameter and only of the same thickness as that of the 
exploded pipe. The second —— as to the ible cause of 
the disaster was given by Mr. David Kirkaldy, M. Inst. C.E, of 
the Testing and Experimental Works, Southwark ; this took the 
shape of a calculation which was designed to show that the pipe, 
owing to its defective brazing and consequent reduction of effective 
thickness, was insufficient for the purpose to which it was put. The 
calculation is certainly a remarkable one, and is given below :— 

‘* Mean diameter = 9°75in. 
x 3°1416 = 30°61. 
x steam pressure (150 1b.) = 4591, which I call pressure 
per superficial area. 
To resist we have— 
1:00 x ‘16 =°16 square inches sectional area. 
Strength of copper = 30,400. 
30,400 x ‘16 = 4864.” 
It is scarcely credible that such figures could be placed before a 
Court by a gentleman of Mr. Kirkaldy’s position. Why mean 
diameter is taken, or for what reason the ‘‘ pressure per super- 
ficial area” is to be compared with the estimated resistance of lin. 
length of one thickness of the copper, Mr. Kirkaldy refused to 
explain, but he pointed out that 4591 and 4864 were so very near 
each other that the cause of the explosion was not wrapped in any 
mystery whatever. The thickness of the pipe used in this calcu- 
lation is neither the minimum, mean, nor maximum, at the line of 
fracture, while the tensile strength of copper taken is, in round 
numbers, that obtained from the three pieces numbered 2391, 
2392, and 2393, that were experimen’ heated to brazing 
temperature, and consequently uninjured. On the other hand, the 
results of the pulling tests as presented herein show that portions 
of the iping near the brazing were materially injured, and those 
shaul not be ignored when making a calculation of this kind. 

r. Kirkaldy would, however, have found them inconsistent in this 
instance for, by his method of calculation, the Pp should then 
have burst with a cold water pressure of about 301 . per square 


inch, or about 201b. less than the steam pressure to which it had 
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been subjected for several hours. It would be idle to minutely 
criticise Mr. Kirkaldy’s calculation, but we may state, however, 
that he very far under-estimated the strength of the pipe, relatively 
to that of the forces tending to tear it asunder. 
Mr. Kirkaldy’s method reduced to formula is— 
D x 3°1416 x P=Txf 
P= TKS. 
or* =D x 31416 

where D = mean diameter of the pipe in inches, 

P = internal pressure per square inch tending to burst the 


pe. 
7.2: ihieons of the pipe in inches. 
f= me ' tensile strength of 1 square inch of copper 
in 
and, by applying this to the new pipe made by Mr. Brockley—if 
the actual dimensions of the pipe and strength of copper be taken 
the same as was assumed by Mr. Kirkaldy—it will be seen that the 
bursting pressure of the new pipe should have been about 2651b., 
whereas the actual bursting pressure was no less than 1380 Ib. 
Further comment on this calculation is, we feel, quite unnecessary. 
Mr. Steele, one of the Board’s surveyors at Southampton, gave as 
his opinion that the pipe had been overheated. is was the 
third suggestion, and from our report we think it will be seen that 
there were grave reasons for coming to this conclusion. It is con- 
sistent with the facts of the case that the pipes were injured in this 
manner in the course of their manufacture, whereas the conclu- 
sions of Messrs. Adamson and Kirkaldy are at variance therewith. 
With regard to copper steam pipes in general, we consider the 
tensile strength usually commu te calculation to be too high. 
While the tensile strength of good sheet-copper probably varies 
from about 30,000 lb. to 33,000 lb. per square inch, it must be 
remembered that the copper has been toughened by the process of 
rolling, but when it is afterwards worked in the fire it loses a con- 
siderable portion of its strength. This, of course, the subsequent 
planishing received by the pipe somewhat restores, but when the 
tianges are brazed on, the copper, for several inches from the flange, 
is again softened, and in this state the pipes are usually fitted, for, 
if further planishing is attempted, the brazing at the flanges is 
likely to be started. From this point of viewit would appear desirable 
to leave the whole pipe unplanished, and so avoid possible injury by 
the hammer. Here we must express our opinion that, for high- 
a especially, it is desirable that copper steam pipes should 
solid drawn or have their longitudinal seams rivetted, as, by so 
making them, we could more certainly estimate their value, and 
the risk of overheating, &c., would be minimised. We have 
examined various rules which are said to be used by different firms 
in designing copper steam pipes, but none of these appear to us to 
be wholly satisfactory. A high factor of safety is commonly 
thought to be necessary for such pipes ; but while some have an 
apparent factor of safety of from 10 to 15, the real factor is 
often far less. There are many considerations which it is necessary 
to have in view when framing a rule for thickness of steam Pipes, 
and to formulate one which would give full effect to them would be 
very difficult ; at any rate the formula obtained would be most 
unwieldy, and in order to be of practical value, the expression for 
the thickness required must be to some extent empirical. When 
calculating the strength of a copper pipe the effects of tem- 
perature, amongst other things, should not be overlooked, 
there being a rapid diminution in the tensile strength of 
copper with only a moderate increase of temperature—see 
Appendix E. The usual hydraulic test for brazed steam pipes 
should, we think, be materially increased, and after the pipes 
are fitted into the ship the whole range of piping, as well as 
the stop-valves, &c., should be tested to at least double the work- 
ing pressure. It is very difficult to vide for all cases, but in 
this instance, if the stop valves had ete so arranged that they 
could have been closed from the deck, &c., earlier access could 
have been obtained to the stokehole, and, in addition, the risk of 
injury to the boilers from shortness of water would have been 
obviated. It would also seem desirable to fit each boiler with a 
reliable valve which would close automatically in the event of the 
steam pipes bursting, but which would not act in ordinary cases of 
ees so far as we know, however, such a valve has yet to be 
e . 


In conclusion, we have p:easure in stating that Messrs. Oswald, 
Mordaunt and Co. afforded us every facility for making our inspec- 
tion, and willingly carried out the hydraulic bursting tests of the 
Elbe’s pipes, to which reference has herein been made. 

We are, &c., 
PETER SAMSON, 
WILLIAM H. WooprTHorPe. 


Observations of the Engineer Surveyor-in-Chief.—After carefully 
reading this important and interesting report, and weighing all the 
facts and circumstances of the case, I cannot come to any other 
conclusion than that the pipe was cracked in the process of manu- 
facture. It is quite clear that the pipes tested by hydraulic pres- 
sure were both cracked from the outside, and not from the inside, 
and it is also clear that such a defect might exist and not show out 
at the hydraulic test. I have no reason to think the explosion was 
caused by water in the pipes, and the working pressure would not 
have ruptured them had they been sound, notwithstanding that 
the thickness of the one that burst was somewhat reduced at the 


seam. 
Tuomas W. TRAILL. 
The Assistant Secretary, Marine Department, Board of Trade. 





Mr. Parker’s report runs thus :— 


. Lloyd’s Register of British and Foreign Shipping. 
ir,— 

In accordance with the committee’s request that I should 
inquire into the cause of the accident on board the Royal Mail 
Steam Packet Company’s steamer Elbe, and draw up a report for 
their information as to the evidence taken at the coroner’s inquiry, 
the result of the investigation that was to be held, and the par- 
ticulars of the experiments, tests, &c., that were to be made with 
a view to arriving at a conclusion as to the cause of this lamentable 
accident, I beg to remark as follows :— 

The copper of which the pipe was made was obtained from a 
first-class manufacturer in Birmingham, and was, when analysed, 
found to be of the best quality. Taking this rte ager to have had 
an ordinary strength of 30,000 lb. per square inch when cold, and 
assuming that its tenacity was rod 18 per cent. when heated 
up to 360 deg.—the temperature of steam at a pressure of 150 Ib. 
per square inch—the bursting pressure of the pipe would be about 
1460 lb. per square inch. This assumption is based on the results 
of the following experiments made since the explosion with a view 
of ascertaining the effect of such a temperature on copper, and 
which are corroborated by a series of experiments made on this 
subject by the Franklin Institute, America. 











Tenacity at | 8 
No. | Degrees Fah. | these tempera- noe) Aaa Remarks, 
tures in Ibs. < } 
1] 370 21,400 { 28,100 Percentage of 
2 370 24,300 | 27,500 loss by raising 
3 332 21,900 copper from 60 
4 300 21,400 | deg. to 360 deg. 
5 150 25,000 | = 18 per cent. 





It appeared from the evidence given that the pipe had been care- 
fully made by a skilled workman, was thoroughly examined after 
being made, and tested by hydraulic pressure on two occasions ; 
on the first occasion to 300Ib., for the satisfaction of Messrs. 
Oswald, Mordaunt, and Co., and on the second occasion to 350 Ib., 
for the satisfaction of the late Mr. Thompson, the owners’ inspect- 
ing engineer. 

ese tests were pronounced to be perfectly satisfactory, and so 





far as could be seen, every care had been exercised by the makers 
to obtain as good a piece of workmanship as ible; and, so far 
as the pipe itself was concerned, no blame whatever could be 
attached to Messrs. Oswald, Mordaunt, and Co, 

The coroner's inquest upon the bodies of the ten men who lost 
their lives was opened at Southampton, on the 19th September, 
and evidence was taken as to when and where the accident 
happened. It was then adjourned until the 21st ult., in order to 
admit of the Board of Trade sending engineering experts to assist 
the coroner in conducting the inquiry, and accordingly Messrs. 
Samson and Woodthorpe were appointed to act as engineering 
assessors, 

At the resumption of the inquiry on the 21st ult. a number of 
witnesses were examined, and Mr. T. A. Adamson, the engineering 
manager to Messrs. Oswald, Mordaunt, and Co., in the course of 
his examination, gave an explanation as to how, in his opinion, the 
accident happened, and its cause. The theory he set up was that 
the pipe burst from a sudden shock of water; and he stated that, 
in his opinion, at the time of the ng oe a water had accumulated 
in the bent part of the pipe which leads to the cylinders, as shown 
on the plate, and the boiler priming, a volume of water had been 
carried along the main steam pipe, and coming into contact with 
the water that had accumulated in the bent pipe near the engine, 
a sufficient force was exerted to burst the after length of it. Mr. 
Bowers, the superintendent engineer to the owners, and other 
engineers were examined, but they could not give any reason, or 
assign any cause which would account for the accident, and the 
inquiry wes again adjourned until the 13th inst., to admit of the 
copper in the exploded pipe being tested, and other experiments 
being made. 

During this time, Messrs. Oswald, Mordaunt and Co. tested to 
destruction three pieces of the main steam pipe of the Elbe. The 
first piece tested was the length next to the one that burst, 
marked B on the plate. This pipe burst as shown, through the 
solid copper near to the seam ata pressure of 600 lb. per square 
inch. The fracture was of a granular nature, and showed signs of 
the material having been injured before the hydraulic test was 
applied. The next pipe tested was a short length cut from the 
exploded pipe niet C, it burst in a like manner to the previous 
one, at a pressure of 780 ib., and this fracture had a granular and 
discoloured appearance. 

The third experiment made is marked D. This piece of pipe was 
cut from the pipe that formed the first experiment, marked B; it 
burst, as shown through the solid copper, at a pressure of 1140 1b., 
aud the material at the fracture bad also a granular arn but 
was not discoloured. The exploded pipe was sent to Mr. David Kirk- 
aldy’s Testing and Experimental Works at Southwark, to have strips 
cut from it, both in the vicinity of the fracture and elsewhere, and 
the short length of pipe marked B was also sent to these works 
for a like pu 

Test strips were cut as shown on the enlarged sxetch of the 
exploded pipe marked A, at seven distinct places, which are 
marked A, B, C, D, E, F, G, and were tested by Mr. Kirkaldy in 
his machine. The strips marked G were taken from the solid 
copper directly opposite to the centre of the fracture, and were 
found to have a mean tenacity of 33,0961b.. with an extension of 
33°1 per cent, in a length of 5in., the appearance of the copper at 
the fracture being sil:y. The other test pieces, eighteen in 
number, were taken from as near to the edge of the seam as pos- 
sible, so as to ascertain the strength of the material at these points, 
the first test pieces being distant from the edge of the fracture to 
the centre of the specimen }in., the second pieces ldin., and the 
third pieces 1 fin. e results of those tests are as follows :— 











Mean tenacity|Elongation in Contraction of a of 
Mark.| in Ibs, * a length of 5”.' area, racture, 
Per cent. Percent. | 
A | 24,418 4°6 | 13°0 | Silky. Granular. 
B | 32,009 72 45°9 | ” 
Cc | 81,589 24°0 49°8 (a 
D 27,490 13°6 | 28°0 | ” Granular. 
E 31,483 26°4 58°5 mes 
F | 81,281 25°9 52°8 Eke 
G | 33,096 33°1 59°0 ae 





Similar test-pieces were taken from the pipe marked B, in a like 
manner, with the following results :— 





} ' P 
Mean tenacity,Elongation in Contraction off 
Mark. in Ibs. a length of 3”. jarea. | 


<3 








Per cent. Percent. | 
A | 81,645 24-9 389 | Silky. 
B | 28,940 173 29°6 »» one piece flawed' 
c 33,466 76 | BLS : 








It will be observed from these experiments that the tenacity of 
the Wy which formed the exploded pipe at the parts marked 
A, D, had been reduced from 33,096 tbe per square inch in its 
natural state to 24,4181b. per square inch at A, and 27,490 Ib. at D; 
the elongation was reduced from 33:1 to 4°6 per cent. at A, and 
13°6 per cent. at D ; and the mean contraction of area from 59 per 
cent. to 13 per cent. at A, and 136 percent. at D; and the appear- 
ance of the fractured part of the pipe was such as to leave little 
doubt that the condition of the material had undergone a marked 
alteration during the process of brazing. Again, in the tested pipe 
marked B, which burst at 600]b., the tenacity of the copper near 
the fracture at B was very much less than that of pieces taken 
from the back of the pipe at C, and the elongation and contraction 
of area were very much reduced. In addition to this the copper 
at the fracture of the pipe exhibited the same appearance as that 
of the exploded pipe. 

The thickness of the copper at the fracture of the exploded pipe 
was not more than ;; of an inch, and it appeared as if the lap jomt 
had slipped slightly during the process of brazing. However, with 
this reduced thickness, the estimated strength of the pipe by the 
usual formule would be over 10001b. per square inch, with an 
ample margin of strength for a working pressure of 150Ib. per 
square inch ; but from the appearance of the fracture it showed 
that a portion of the pipe had been cracked, the depth of the crack 
being indicated by the discoloured metal, which commenced from 
the external part of the pipe and ran inwards ; this showed that 
very little of the copper had been holding, the discoloured part 
clearly indicating how far the flaw or crack in the copper had 
extended. 

Another point that seemed curious was that all the pipes that 
were tested burst at exactly the same part, slightly to one side of the 
seam, and always near the flange. This, perhaps, can be accounted 
for when it is considered that after the pipe is brazed it is heated 
both internally and externally at the ends during the operation of 
brazing the flange, which would of course render the copper more 
liable to be injured in this locality by burning. 

Further, the hammering or planishing of the plain part of the 
pipe before the flange is brazed would harden the copper and 
increase its tenacity. But when locally heated at the ends for the 

of brazing the flanges on, the copper would be again 
softened, and this, perhaps, would account for all the pipes burst- 
ing at exactly the same part. 

It has long been known that at certain temperatures which copper 
is very often subjected to during the process of working it becomes 
very brittle ; and it is also known that the range of temperature 
from the point of brittleness to the point at which copper is brazed 
is not very great, and that it is not an uncommon thing to burn a 
Pipe during the operation of brazing. 

n order to obtain some information on this point, and to ascer- 
tain something more definite on the behaviour of copper at various 
pre I had some experiments made on flat strips of copper. 
(1). had a piece of good copper taken from a sheet, bent and 

ken cold. (2) A similar piece was heated until it became red- 
short, and broke with its own weight. (3) A piece was heated to 
about the above temperature, allowed to cool, and then broken cold. 


© 





A piece was heated to a temperature a little below that of the 
last specimen, and pe! broken while hot, allowing the remain- 
ing part that was still holding to cool and then be broken. 

The fracture of these pieces of copper are very interesting. The 
first piece broke with a silky fibrous fracture; the second of 
course was black from the effect of the fire’; but in the case of the 
third piece that had been raised to about the same temperature as 
the second one and allowed to cool before being broken, its 
tenacity and ductility were almost entirely restored. This experi- 
ment was repeated by testing some pieces in a testing machine, 
when the strength of the copper in its normal state was found to 
be 35,212 lb. per square inch with an elongation of 40 per cent. in 
a length of 5in. and having a contraction of sectional area of 39°9 
per cent. After being burnt, then cooled and tested, the tenacity 
was only reduced to 31,337 lb., and the elongation and reduction 
of sectional area were practically the same as that of the copper 
that had not been burnt. This experiment was repeated with 
copper strips that had been heated to a brazing heat, and other 
cee, with similar results. 

e behaviour of the fourth piece and the appearance of the 
fractures were still more interesting. It was partially broken 
through while hot, and the appearance of that part of the fracture 
was discoloured by the action of the fire; but the part that was 
allowed to cool had its ductility restored, and afterwards broke 
with a bright appearance. This experiment was repeated a 
number of times with similar results, and the appearance of the 
fractures corresponded exactly with the appearance of the frac- 
tures of not only the exploded pipe, but also the fractures of the 
other pipes that were experimented upon and burst at pressures of 
600 Ib. and 780 1b. respectively; the only difference in these frac- 
tures was the depth to which the crack, as shown by the discolora- 
tion, had extended, so that the appearance of the fractures of the 
exploded pipes and the — experimented upon was reproduced 
artificially by burning the ng and treating it as described. 

From this it will be seen that a copper pipe may be overheated 
or even burnt in the process of brazing, and still the properties of 
the material be restored after it has cooled. 

It might also be partially cracked through the copper when at 
this dangerous heat, and that crack would exist in a latent state 
and not be discovered until the pipe gave way. The small part of 
the material remaining intact being sufficient to hold the pipe 
together, and stand the hydraulic test of twice the working pres- 
sure without showing any signs of weakness, 

The evidence given at this inquiry, and the experiments made 
during the course of the investigation, clearly point to the fact 
that an element of danger exists in the present practice of brazin 
large heavy copper pipes intended to be subjected to such hig’ 
pressures as are now so common ; it is generally admitted that 
welds or brazed joints in any material must possess certain elements 
of uncertainty, and in the case of copper worked over a fire, these 
elements of uncertainty, as the above tests show, are greatly in- 
creased, and should be eliminated. 

The conclusion tbat I have arrived at from the evidence given at 
this inquiry, the experiments I have made, and the thought I have 
given to the whole case, is that the pipe that gave way had been 
permanently injured during the process of brazing ; the flaw or 
defect that existed in the copper was of a latent nature, it could 
not be discovered by any amount of careful inspection, and even 
the hydraulic test of 350 lb. was not sufficient to develope it; but 
when the pipe was subjected to the strains that would be brought 
upon it, by expansion due to the temperature of the steam, this 
latent flaw developed itself at a local point, and then the escaping 
steam, at a pressure of 150 lb., expanding into the atmosphere, tore 
the pipe open as shown. 

It is not considered that any excessive abnormal pressure was 
set up in the pipe by a sudden rush of water, as stated by 
Mr. Adamson—in fact this could hardly be seeing that the 
engines were running at full speed, and had been working 
at full speed, very satisfactorily for hours before, so that any 
water that it contained must have been carried into the cylinders; 
and evidence was produced at the inquiry to show that there was 
no priming or signs of excessive water in the cylinders a few 
minutes before the explosion took place. After hearing this 
evidence, the jury retired, and after a few minutes’ deliberation 
returned into court with a verdict of ‘‘ Accidental death,” adding 
that they found no evidence of culpable negligence against any 

rson brought before them, and I cannot see that they could 
= come to any other just conclusion. This is one of these un- 
fortunate accidents which will always be more or less associated with 
the use of steam where no one is really to blame, but from the results 
of which further engineering knowledge is obtained, andit h d 
all who are engaged in the manufacture and working of marine 
engines at We a yp tena to consider what steps should be taken 
to eliminate this element of danger, and it becomes a question in 
my mind whether = steam pipes such as these, intended for 
high pressures, should not be worked cold, and instead of being 
ao over a fire, rivetted with butt straps or lap joints, or if 
copper cannot be rivetted steam-tight to withstand these high 
pressures, whether it would not be wise to use solid drawn pipes, 
or, perhaps, steel pipes, or,  aoty my even brazed pipes served with 
steel, copper, or brass wire ; but this is a question for the considera- 
tion of the engineering world at large, and until they know the full 
particulars of this case, and have had time to consider all the 
surroundings, I do not feel justified in recommending the Committee 
to take any active ste At the same time, in view of the 
diversity of opinion that is sure to arise on this subject amongst the 
various engineering firms in the country, I would recommend that 
this report, which will give to them the particulars of the case, be 
prin and circulated amongst them. Inthe meantime, I shall 
continue to co-operate with the members of the gee og engineer- 
ing firms who have been kind enough to favour me with their views 
on the subject, and who have undertaken to make some interesting 
experiments bearing on the same, with a view to arriving at a 
common understanding in the measures to be adopted in reference 
to this most important —. 

am, Sir, 
Your obedient Servant, 


WILLIAM PARKER, 
B, Waymouth, Esq., Secretary, Chief Engineer-Surveyor. 
loyd’s Register, London, E.C. 











THE STRENGTH OF COPPER STEAM PIPES. 


Mr. NISBET SINCLAIR read a paper on the 22nd of November, 
before the Institution of Engineers and Shipbuilders in Scotland, 
“On Experiments on the Strength of Copper Steam Pipes, made 
+ page which further elucidates this question, Tt runs as 
OllOWSs :-— 

**T was instructed by Mr. Kirk, our president, to have a series 
of tests made to ascertain the strength of copper steam pipes, and, 
as much attention is being bestowed on this subject, owing to the 
unfortunate accident on board the Elbe, the results may be of 
interest to this Institution. 

‘*The tests were made from plates and pipes obtained from a 
leading coppersmith in town, and the strips cut from them were 
tested at different temperatures up to the highest temperature of 
steam at present in use, 

‘*The testing machine was a simple lever machine, the pieces 
being tested in a vertical position, and those pieces which were not 
tested cold had the required temperature produced and maintained 
ang process of testing, by suspending them in a bath of hot 
oil, course, in testing the pieces in this way it was necessary 
to have those strips that were cut from pipes straightened, and 
this was done carefully by the coppersmith, Three sets of tests 
were made.— 

‘*A Series.—On pieces cut from two flat Sagan brazed together 
for the purpose of these experiments in the same way as copper 
pipes are ce ye me 

‘* B Series,—On pieces cut from a high-pressure steam pipe, 14in. 
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MR. SINCLAIR'S EXPERIMENTS ON COPPER PIPES. 


Results of Experiments made at Lancefield Engine Works, to ascertain some of the Mechanical Properties of the Copper and Brazing found in ordinary High-pressure Steam Pipes of large size. 
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Gexerat Note.—The pieces which broke at the joint generally showed a fracture of a deeper red colour, and much more decidedly granular than the fractures in the less heated regions, the latter tending 
to a slightly fibrous texture, indicated by the expression “ silky.” 
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bore, not prepared for this purpose, and which had been thrown | was brazed on each end of this pipe, specially for these experiments. ‘*T do not propose to add any remarks further than to express 
aside without any flanges having been put on. ‘‘The positions in the plates and pipes of the various test pieces, | the hope that in view of the importance of the subject, others may 

_ “€ Series.—On pieces cut from a high-pressure steam bend pipe, | and the treatment to which they were subjected previous to testing, | be induced to bring forward additional results of tests, or other 
Sin. bore, not prepared for this purpose, and which had been | are indicated by the engraving. The table gives in detail the | experience bearing on this matter, and that a discussion of real 
thrown aside without any flanges having been put on, A flange | results of the tests, interest and value may be the issue.” 








526 


THE ENGINEER 





Dec. 23, 1887. 








THE ENGINEERING AND APPLIED SCIENCE 
DEPARTMENT OF KING’S COLLEGE, LONDON. 


Tuts Department is now entering upon the fiftieth year of its 
existence ; a life short enough, it is true, when compared with 
those of some of our ancient foundations, whose chief object was to 
furnish a so-called liberal education, but comparatively old amid 
the numerous technical colleges which have sprung up of recent 
years to meet a want which King’s College was one of the first to 
recognise and to satisfy. 

In 1838 the technical ‘‘ De ent of Engineering and Applied 
Sei a a distinct branch of King’s College. From the 
first the Council have sought, in ing a curriculum, to combine 
a thorough knowledge of the theoretical portions of the subjects 
taught with a practical acquaintance with the methods by which 
the theories are applied in the various experiences of engineers, 
whether civil or mechanical, electrical or hydraulic, military or 
sanitary, metallurgical or chemical. The lectures, themselves 
illustrated largely by diagrams, models, or experiments, have 
always been supplemented as far as possible by individual instruc- 
tion and frequent practice in the laboratory, workshop, or drawing 
office, as well as on the field ; or by visits to manufactories. 

The subjects recommended for study are mathematics, mechanics 
and physics, chemistry and metallurgy, mineralogy and geology, 
photography, drawing, and workshop practice, with surveying and 
civil engineering, manufacturing, art, and mechanical engineering, 
and building construction and architecture. An intelligent student 
may thus fit himself for any professional position by a sound know- 
ledge covering a wide range of subjects. Or he may specialise in 
any branch of engineering, or of ‘‘ pure science,” in which he may 
develope an interest. 

The tendency of modern education on these subjects being 
increasingly practical, it may be of interest to sketch the manner 
in which this class of teaching is carried out at King’s College. 

The period of time proposed for the course of studies is three 
years ; and during the whole of that time the student is expected 
to attend the drawing classes, where he receives personal instruction 
in the different branches of geometrical, engineering, mechanical, 
and architectural drawing. 

Workshop practice is progressive, and also extends over the 
entire three years of study. By making for himself various articles 
or models of wood, the student first learns the use of the lathe and 
the tools of the carpenter's, turner’s, joiner’s, and pattern-maker's 
shops. Passing thence into the honey he receives instruction in 
moulding and casting in iron or brass; in the fitting shop he 
acquires the use of metal-working tools; in the smithy he gains 
experience at the forge ; and after some practice in metal turning, 
and with the machin tools in the shop, he is taught the art of 
working in sheet metals. Finally, under adequate supervision, he 
is enco’ to design and construct suitable machines or models. 
The workshop is placed in the charge of an experienced mechanical 
engineer, with trained assistants in each branch of the work. All 
the lathes, drilling, planing, slotting, and other heavy machinery 
are driven by steam power, but the lathes are convertible, so that 
they may also be worked with the treadle. 

The chemical laboratories are two in number: in the junior 
laboratory the second year’s students, having alveady in their first 
year attended a course of lectures on experi tal and applied 
chemistry, are trained in the use of the blowpipe, and in conducting 
such analyses as may be ordinarily required in the practice of their 
profession. In the senior laboratory those students who wish to 
make a special study of chemistry may undergo a complete course 
of instruction in analytical or research work; and for the encour- 
agement of such original research a scholarship has been founded 
in memory of Professor Daniell, the first holder of the chair of 
che aistry. 

The metallurgical laboratory, together with the lectures on 
metallurgy, are attended in the third year of the course; and in 
this year, or in his fourth if he should elect to prolong his studies, 
a student may gain the Siemens Gold Medal ak eee founded by 
the late Sir William Siemens, ‘‘ with the object of stimulating the 
students of King’s College, London, to a higher standard of 
proficiency in metallurgical science.” This department is one of 
the most recent additions to the College, and is fully equipped with 
assay, muffie, and large brass-melting—crucible—furnaces, lathe, 
and testing hinery; it is intended for instruction in assaying 
and mineral analysis, in the treatment of ores and metallurgical 
products, and in the practical examination of the properties of the 
metals and their alloys. 

The physical laboratory, in which Sir Charles Wheatstone con- 
ducted his historical experiments with the electric telegraph, and 
to which he bequeathod a large collection of apparatus, is also at- 
tended during the course. Here the student gains experience in 
the use of the apparatus, in the methods of physical measurement, 
and in the investigation of physical and mechanical laws. An 
installation of dynamo-electric machinery, with the necessary 
instruments and apparatus for measuring and dealing with large 
currents, has lately been added in order to meet the increasing 
demand for a thorough practical knowledge of electrical science 
and methods, 

The photographic labcratory is used during the last year of 
study. It has recently been much enlarged by the addition of a 
new glass-house and developing room, and now affords facilities for 
practice with the older wet-plates, and in the manufacture and use 
of the more modern dry-plates; for portraiture, copying or en- 
larging in the glass-houses ; for architectural studies in and around 
the College; and for landscape work after College hours. 

There is also a single-lever testing machine of the Kirkaldy type, 
presented by the Clothworkers’ Company, and placed under the 
joint control of the professors of mechanical engineering and 
metallurgy. It is capable of tensile, transverse, torsion, or com- 
pression tests up to a strain of 50,000 1b., and is used to demonstrate 
the mechanical tests usually applied to materials, and the resistance 
of bodies to rupture by different strains. 

Museums containing large collections of physical apparatus, 
chemical specimens, minerals, rocks, and the like, are available 
for the assistance of students to a right understanding and 
appreciation of the lectures. 

In the mathematical course, the students of each year are 
arranged in classes according to their knowledge and capabilities, 
and thus receive personal assistance suited to their calibre. 

In addition to these classes already described, many of the 
lecturers, whose subjects do not — of laboratory demonstra- 
tion, give facilities to their pupils for acquiring an insight into 
practical work outside the College. Thus, the professor of civil 
engineering supplements his lectures by a course of instruction in 
surveying in the field, so that the students may b proficient 
in the use of the instruments employed for this purpose, and the 
method of arranging and calculating the measurements obtained. 
The professor of mechanical engineering is accustomed to take his 
classes to factories and workshops in the neighbourhood of London, 
where they may study the application of the principles and devices 
they have learnt in the lecture-room ; and thus, under the guidance 
of the professor, they obtain a valuable working knowledge of 
machine construction and management. In the geology course, 
also, opportunities have from time to time been afforded of accom- 
panying one of the professors on field expeditions. 

Thus it will be seen that the student, fresh, it may be, from the 
school-room, is first thoroughly grounded in the theoretical portion 
of a subject by means of lectures; and is then encouraged to 
confirm, enlarge, and apply his knowledge by means of experimental 
work performed by his own hands. Such is the scheme recom- 
mended for students in general ; but in addition to the matriculated 
students who are attending the whole or a greater part of the 
course, there are many “ occasional” students, who, requiring a 
special knowledge of one or more subjects, devote their whole time 
to these in the laboratory or the class room for periods varying 
from a month to three or even four years, according to the circum- 
stances and requirements of the student, 




















AMERICAN ENGINEERING NEWS. 
(From a Correspondent. ) 


Railroad tracks through cities.—In former years and up to within 
a very short time, it was considered a matter of course that rail- 
roads should lay their tracks through the streets of a city, but 
with the increase of railroad and street traftic the accidents at the 
grade crossings have been so numerous that there is a general 
movement now to eliminate them. The Pennsylvania Railroad 
and the Board of Public Works of Jersey City, N.J., have at last 
come to an understanding as to the proposed elevation of the rail- 
road through the city. e road will be partly an iron viaduct and 
gp embankment, with retaining walls. One street will have to 
closed, but as it is now crossed by thirty-four tracks, covering 
395ft. of the street, it will not be much loss. The work will cost 
about 1,000,000 dols., and the railway company will bear the entire 
cost. The Pennsylvania Railroad Company is also contemplating 
the elevation of its tracks through Pittsburg and Allegheny, Pa. 
In Connecticut the Legislature has been petitioned to abolish 
grade crossings, and the New York, New Haven, and Hartford 
Railroad Company is already making several alterations along its 
line for this purpose. At Hartford, Conn., this company is at 
work on the elevated structure and a new depét. The grades will 
be a little heavier, and the four tracks will run for some distance 
on a solid earth bank with vertical retaining walls as high as the 
sub-grade, then there will be iron trestlework to the new depdt. 
Throughout the East there is considerable agitation on this ques- 
tion, as the danger and delay to traffic aggregate enormously in a 
large city with railroad grade crossings. 
New Croton Aqueduct.—The following is the estimate of the 
expenditures of the Aqueduct Commission for 1888. 


dols. 

I ee ee ee te ae he ee ee 600,000 

Sections Nos. 2 to 9. A and B, and Section No, 12 2,600,000 

Sections No Sand No.14 .. .. 2. 2. 6s oe 450,000 

Section No. 15 (Gate house)... .. .. .. .. «2 « 200,000 
Head houses to ‘ts, gate houses at South Yonkers, 
Pocantico and Ardsley, highway bridge, cut No. 8, 
Gould's swamp adit, adit shaft No. 34, pipe line 
section No. 16, east branch reservoirs, dam, &c., and 

work on the Quaker Bridgedam .. .. .. .. «. 2,200,000 

6,050,000 

Commissioners’ expenses .. .. .. .. .. 430,000 

Ten per cent. amount reserved for work done 1 520,000 


Total 8 000,000 


A contest is now going on between the contractors and the city as 
to the allowances to be made to the contractors for extra excava- 
tion at the tunnels. The contracts provide that the diameter of 
the tunnels excavated should be 16ft., but the chief engineer gave 
orders to the division engineers to allow for 8in. more. The con- 
tractors also claim for the spaces caused by blasting, where rock 
has been loosened to a greater extent than called for by the speci- 
fications. The chief engineer and one of the commissioners side 
with the controller in opposing the claims. The claims will aggre- 
gate 2,000,000 dols. by the time the aqueduct is leted e 


extreme south end of the island, under Broadway to 59th-street 
and 8th-avenue, witha branch from Madison-square, under Madison- 
avenue to 42nd-street ; and an extension to the Harlem River and 
King’s Bridge is also authorised. The estimated » includ- 
ing stations and equipment, is 3,000,000 dols. per ‘mle, and® these 
figures are re to be accepted by several engineers. The 
—— is for a four-track tunnel, or rather arcade, the outer tracks 
ing for way trains, with stations at short intervals, and the inner 
track for express trains, with stations further apart. So far so 
good, but the road ing under Broadway, the busiest thorough- 
are of the city, is assured of powerful opposition, which, if work 
were actually commenced, would probably, by a series of injunc- 
tions and other legal weapons, tire out or impoverish the company. 
Another u round railroad.—Another ject for an under- 
und railroad in New York, and one whic reer practicable 
rom every point of view, is what is known as the Elm-street route. 
In order to relieve the press of traffic on Broadway the city will 
open a new street, almost paralleling that thoroughfare, from the 
entrance to the Brooklyn Bridge up town; and it is to 
take advantage of this work for the construction of the under- 
— road, which is a) ntly backed by the New York Central 
ilroad capitalists, e route is from the Post-office to the 
Grand Central Depdt at 42nd-street, a distance of about three miles. 
There will be a four-track tunnel, for express and way trains, and 
underneath will be a subway for sewers, steam, gas, and water 
ipes, electric wires, &c. This latter part of the scheme is approved 
o Department of Public Works. Mr. Church, chief engineer 
of the new Croton Aqueduct, says:—‘‘The underground railroad 
ought not to be considered separate from an improved system of 
subways. Interests that by themselves are expensive could be 
combined so as to economise in and improve all.” The cost of 
brick tunnel—which will be lighted with the electric light—subway, 
and equipment, is estimated at 2,000,000 dols. per mile, and it is 
thought that the road, built in conjunction with the new street, 
can be completed in two years, The projectors have the consent of 
seven-eighths of the property owners along the route, Electric or 
tireless steam locomotives are pro . Aproposed extensionof the 
road is to run from the Post-office to and under the Hudson River, 
connecting with the railroad termini in Jersey City. Branches are 
also proposed along 23rd-street to the Hudson, and along 34th- 
street to the East River, Developments will be awaited with 
interest, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
CurisTMas finds the iron and steel trades of the West Midlands 
in a condition of increasing prosperity. Even as at Christmas last 
year so now, the ironmasters enter upon the holidays with bright 
anticipations. The works are well — with orders, and the 
rospects of business after the holidays close are wholly satisfactory. 
The fluctuations of the Scotch and Cleveland markets are being 





settlement will be looked for with interest on so important a 
question. The commissioners are now advertising for proposals for 
the construction of the masonry dam, and work connected there- 
with, on the east branch of the Croton river. Proposals will be 
opened December 7th. 

Atchison, Topeka, and Santa Fé Railvoad.—The company has 
filed its annual report with the Railroad Commissioners of Kansas. 
Authorised capital stock, 68,000,000 dols.; total issued, 64,903,250 
dols.; amount issued during the past year for the purchase of the 
Gulf, Colorado, and Santa Fé Railroad, 3,458,000 dols. The total 
cost of construction and equipment to June 30th, 1887, is 
135,126,034 dols., of which 44,030,247 dols. is in Kansas. Total 
length of main and leased lines, 1895 miles. The equipment con- 
sists of 366 locomotives, 83 first-class cars, 4 chair cars, 8 official 
cars, 2 pay cars, 38 Pullman cars, 50 emigrant sleepers, 15 express 
cars, 23 baggage cars, 4443 box cars, 257 fruit cars, 947 stock cars, 
2576 coal cars, 850 flat cars, and 733 combination cabooses, The 
average passenger rate per mile is 1°74 cents for through and 2°81 
cents. for local. The road has 8356 employés, and the average 
wages for labourers is 1°40 dols. perday. During the year the road 
carried 1,449,701 passengers and 3,241,887 tons of freight. The 
total earnings for the year were 15,949,136; total expenses, 
15,094,102, including 7608, gia expenses. A dividend at 
the rate of 6 per cent. was paid. 

Lighting the Hoosac tunnel.—The great Hoosac tunnel on the 
Fitchburg Railroad, in Massachusetts, is to be lighted by electricity, 
for the purpose mainly of facilitating the work of track inspection 
and maintenance. The incandescent system will be used ; wires 
will be laid in wooden troughs alongside the tracks, and on each 
side of the tunnel will be lamps at intervals of 40ft.; the lights 
will be placed alternately, so that there will be a light every 20ft. 
from one side or the other. 

The Montana copper regions.—The spread of the fires in the 
Calumet and Hecla copper mines in Michigan, and the probable 
necessity of flooding the mines, which will render them inopera- 
tive for a year or more, will probably result in more attention being 
paid to the development of the copper mines in Montana, which 
are reported to be very rich. The Calumet and Hecla is the t 
copper mine in the world, and if shut down the market would be 
seriously affected. 

A great Staten Island scheme.—A project is on foot, reported to 
be backed by English capitalists interested in the Furness Railroad 
and docks (England) to establish a great shipping and transporta- 
tion depdt at Staten Island, New York. Me Stickney, President 
of the Minnesota and North-western Railroad—one of the most 
extensive western systems—is also interested. The Baltimore and 
Ohio Raliroad Company had projected a similar scheme in its own 
interests, and had started work on its line from Philadelphia and 
on the great bridge across the Sound, when the late deal broke it 
all up. The Pennsylvania Railroad now has a hand in the 
**B. and O.” arrangement, and the bridge is being progressed 
with. It is Mime to build extensive docks, warehouses, eleva- 
tors, wharves, &c. There will also be cattle yards, slaughter 
house, meat dressing and refrigerating houses, grain stores, &c. 

New iron works.—A company has been organised to establish an 
extensive forge plant on Long Island Sound, at Whitestone, Long 
Island, for the special purpose of performing heavy steamship 
work. The capital tok @ about 2,000,000 dols., and the plant 
will be very complete and extensive, including hi for 
finishing up the forgings. There is a natural harbour 300ft. long, 
and three large steamers can be docked together. This enterprise 
has been proposed several times since the transatlantic route from 
the eastern end of Long Island has been in contemplation, and is 
established for the purpose of catching the European shipping, 
transferring the ships from New York to Whitestone, and saving 
the heavy expense of city wharfage. The manager of the large 
forge works at Bridgeport, Conn., has gone to the new concern as 





manager, 

The United States and Congo Steamship and Emigration Co. has 
been incorporated at Baltimore, Md., with a capital stock of 
2,000,000 dols. The company will run a line of iron steamers 
—s passengers, emigrants, mails, and freight from Baltimore, 
Md., Newport Neus, Va., and Savannah, Ga., to the Canary 
Islands and the western African coast, along the coast from Mon- 
rovia, in Siberia, to the mouth of the Congo, and also along the 
gold coast. The imports will be hides and pelts, gold dust, cane, 
rubber, oil, ivory, palm nuts and oil, coffee, chocolate, rice, and 
other native products ; the exports will be cotton fabrics, manu- 
factured articles, and general freight. Henry Cox, of Washington, 
D.C., is president, and Geo, W. Nelson secretary of the company. 

The New York Arcade Railroad.—The Arcade Railroad, one of 
the numerous projects for constructing an underground railroad in 
New York, is again reported to be bobbitig serenely up again. The 


route authorised by the charter starts from The Battery, at the 





tched here with a good deal of interest ; but the effect of the 
lower prices for pigs is fully counterbalanced by the exceeding 
improvement which marks the manufactured iron and steel trades 
of the Northern centres. 

The finished iron trade seems to be developing those elements of 
improvement which became conspicuous some weeks ago. Some- 
thing like excitement was noticeable in some branches on 'Chango 
in Birmingham this afternoon. There is a larger demand for all 
descriptions of iron, and prices are improving in proportion. More 
money is asked for sheets, tank plates, tube strips, and steel, and 
the opinion was generally expressed on Change that the January 
quarterly meetings will be made the ion for declared 
advances. Forward business at previous minimum rates is rejected, 
makers urging that the upward movement in pigs renders the 
declaration of higher rates for finished iron imperative. 

The branch of trade in which this week the newest features are 
presented is best thin sheets, used for stamping and working-u 
purposes. Meetings of the trade have lately been held, at whic 
it was resolved to take unanimous action in advancing prices, 
This resolution, it was thought, was rendered necessary by the 
higher prices asked for hematite, What the exact advance will be 
there is no means at present of definitely ascertaining, but the 
intimations received by merchants indicate a probable rise of fully 
10s., and in some cases 20s , per ton. 

Makers of Staffordshire and Worcestershire tin-plates have also 
likewise decided upon declaring an advance, their action being 
justified by the higher value of tin and spelter. The latter metal has 
risen £8 upon the minimum, the £14 of some months back being 
now £22. The unsettled state of the block-tin market renders 
quotations of tin-plates liable to much fluctuation, and sales are 
made at figures fully 2s, 6d. to 3s, 6d. per box above the former 
minimum. Large tinned sheets are also dearer by from £3 to £4 

r ton. 

Peplack sheets consumed by galvanisers keep in such excellent 
demand that makers fairly command higher prices for future 
deliveries. £6 10s. to £6 15s, was this afternoon freely quoted for 
forward sales of sheets of 24 gauge, and even on these terms ers 
were very unconcerned about booking further business. They are 
certain that more money will be obtainable next year. : 

The continued rise in spelter and black sheets is a plea for a still 
further advance in galvanised iron. Makers, as a rule, decline to 
accept orders at ruling rates, and declare that with all forward 
business a 10s. advance must be conceded. Some makers are said 
by merchants to have increased their price £1 10s. to £1 15s. upon 
the minimum. Within the next two or three weeks a declared 
advance of 10s. per ton is certain to occur. 

Hardly any c of iron has been lower upon the market 
than tank plates. Makers of these are the first to feel the 
strain put upon them by the dearer prices of pigs, and some of 
them are now asking more money for their manufactures by 10s. 
per ton, making the figure £6 10s, to £7 at works. The com- 
petition of steel does not greatly affect this description of plates, 
though competition from the North of England mills is severe. 
Buyers here are obtaining supplies from the Cleveland district, 
pe merchants are filling orders for delivery in the Thames with 
Middlesbrough rather ‘than with Staffordshire plates, wholly in 
co uence of the much more advantageous terms offered. 

Higher prices do not yet seem possible in the marked bar 
trade. Before this is so the mills must fill up with orders much 
better than at present. The contracts now arriving, whether on 
home or export account, leave much to be di , though the 
Eastern markets have certainly manifested a rather better demand 
recently, Makers this afternoon, however, spoke more hopefully 
of next year’s prospects. There is no denying that the competi- 
tion of second and third-class iron keeps severe, and that steel is 
also running the best bar makers hard. £7 to £7 12s, 6d. remains 
the standard, while common bars are £5 to £5 10s. : 

The makers of unmarked bars and hoops demanded this—-Thurs- 
day—afternoon in Birmingham an advance on the former minimum 
of 2s. 6d. to 5s, per ton, and numbers of them refused to book 

is advance. 





Strip per ton as the result of a circular 
issued this week by makers, putting up the price to £5 5s, The 
circular is signed by seventeen firms, and it is believed that the 
united action thus secured will produce a great moral effect upon 
the tube trade, and do something to check unwise and unneces- 
sary underselling. The matter, it is stated, has been submitted to 
the strip makers of Scotland, in the hope that it may be Fg on 
to issue a circular simultaneously here and across the border, fix- 


ing the price of strip. ‘ 
e Snedshill Iron Company, Shifnal, Shropshire, era im- 
proved business in all branches of its works. Notwi nding 


the growth of the steel industry, the demand for best marked bars 
and iron boiler plates to meet stringent tests is, in the experience 
of this company, increasing, and the company reports heavy lines 
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in such directions. It has recently put down extensive plant 
for making rivets from their well-known rivet iron. Mr. Thomas 
McBean, of rs, will now represent this company in Bir- 
mingham and the Midland district for the sale of iron and steel. 

The mild character of Snedshill iron is exemplified by some 
tests of treble best rivet iron, which carried 24 tons per square 
inch with an elongation of 80 per cent. and a reduction of area of 
no less than 60 percent. A rivet of this iron will flatten out to 
a disc over pod oe without — on padre. re a 
com is also introducing a special quality of p' ran 
Becta Snedshill Firebox,” for heavy flanging. These plates 
give a tensile strain of from 22 to 23 tons per square inch, with 
10 to 20 per cent. reduction of area. An extensive rivet-making 
plant has just been laid down by the Snedshill Company. 

The pig makers are becoming increasingly independent, and 
contract works are being closed right and left, makers only con- 
senting to accept small lots just to keep in with old customers. 
Native pig makers are in a much more enviable position than for a 
long time past, and previous losses are now being turned into a 
fair profit. The advance of 5s, per ton quoted last week for cinder 
pigs by a few makers was repeated this afternoon, making the 
quotation 33s. 9d. per ton. Most makers were, however, willing 
to sell at 32s, 6d., and some firms at 31s, 3d. 

Derbyshire and Northampton makers are reluctant to quote, 
not desiring business. Prices of the former are named as 41s. at 
stations, and Northamptons 40s. per ton. Lincoln pigs have not 
risen in equal proportion to Derbyshire, since the demand is largely 
for export. 

It sous of the best indications of the good volume of business 
now doing at the ironworks that the railway carriers in this district 
are particularly busy, The London and North-Western, Midland, 
and Great Western lines have not been so active in minerals 
and goods traffic in this part of the kingdom fora long time as 
they are just now alike in the matter of arrivals and departures, 
The agents of the companies gave excellent accounts of their 
business. 

The coal trade is improving somewhat, the demand for manufac- 
turing sorts being larger than for a long time past. Certain of the 
collieries in the Cannock Chase, Walsall, and Bloxwich districts 
are at the present time largely increasing their outpnt. Prices of 
Black country forge coal are 5s, 6d, to 5s. 9d. per ton for common 
forge, 6s. to 6s. 6d. for superior, 7s. for mill, and 7s, 6d. to 8s. for 
furnace. Cannock Chase house coals are ruling: Best deep, 9s. per 
ton into boats; deep one-way, 8s.; and kibbles, 7s. rices of 
coal from the shallow seams are Is. per ton less as to all the 
qualities. 

Mr. B. Hingley, M.P., chairman of the South Staffordshire iron 
trade, has just combatted a renewed contention of some of the iron- 
workers’ leaders, who are opposed to the present method of regula- 
ting wages, that the selling price of bars should nolonger mainly regu- 
late the men’s remuneration, but that sheets should supersede bars. 
He points out that it isa mistake to sup that sheets and not bars 
are now the largest make of iron in the districts over which the 
Board has control. Statistics collected by the Wages Board in 
1885 showed the following results:—-Made in South Staffordshire 
in the year, 211,800 tons of bars, 23,500 tons of hoops, 89,400 tons 
of sheets, 5500 tons of plates, 6800 tons wire and nail rods, and 
2670 tons steel sheets ; # saena: Poa 3900 tons bars, 1570 tons sheets, 
and 1200 tons nail rods; Lancashire, 78,000 tons bars, 35,800 tons 
hoops, 22,260 tons sheets, 5800 tons plates, 30,600 tons nail rods, 
and 1450 tons steel sheets. It has to be observed that there is no 
return from North Staffordshire, where the bar iron production 
exceeds 100,000 tons a-year, and sheet iron is almost nil. The 
general result is that the Midland districts, including North Staf- 
fordshire, produced in 1885 about 450,000 tons of bars and other 
descriptions of iron against 120,000 tons of sheets. The make of 
both is doubtless larger at the present time, but the increase is 
proportionate, or nearly so. 

Some little while ago I mentioned in this correspondence some 
splendid rolls which had been turned out at West Bromwich to 
form part of a complete plant for linoleum rolling in the United 
States. To what I then said I may now add that the order for 
the complete plant was placed with Messra, T. and W. Summers, 
High Orchard Ironworks, Gloucester, who sub-let a portion of 
the roll plant to a West Bromwich house. Messrs, Summers make 
a specialty of linoleum machinery, and this order was from the 
Nairn Linoleum Company, Newark, United States, the president 
being Mr. Michael B. Nairn, who is also head of the well-known 
firm of Messrs. M. Nairn and Company, Scottish Floorcloth and 
Linoleum Works, Kirkcaldy. The calender rolling machine is 
the largest of its kind ever made, the rolls being of chilled iron 
36in. diameter by 12ft. 6in. long on the face. They are four in 
number, and lie in a horizontal position, the whole machine being 
worked by a compound condensing steam engine. 

The mixing machines are on Messrs, Summers’ improved system, 
and will go to form one of the most important linoleum factories 
in the world. The plant will manufacture linoleum four yards 
wide. Its volumes for the excellence of the work of Messrs, 
Summers that the Nairn Linoleum Company consider it to their 
advantage to buy the machinery from them notwithstanding the 
45 eaf cent. import duty, which means a very considerable item 
Fra t' names order. A repeat order will probavly by-and-bye 
“the ironworkers of Brierley Hill are considering the question of 
giving more support to the ironworkers’ union. Mr. W. Ancott, 
Poe dent of the Associated Iron and Steel Workers of Great 

ritain, at a meeting which has just been held, said that there was 
more necessity now for organising than there was in 1864, owing to 
the rapid transition of iron manufacture to that of steel, and in 
order to meet this and other difficulties they must have an organi- 
sation upon a broad basis with a more perfect machinery than that 
which at mea existed. A resolution, pledging the meeting to 
join the Association of Iron and Steel Workers, was passed. 

The manufacturers of brass hardwares are in a position of some 
difficulty, not all of them are yet able to get prices which repay the 
higher prices which they have to pay for brass and copper. 
Castings have risen 2d. to 3d. per lb., and rolled brass 24d. to 3d. 
eH lb. The price of brass and copper wire has further advanced 

d. per lb., making the list price 8jd. for brass and 10}d. for copper 
wire. Discounts on brass-cased tubes have been officially reduced 
5 per cent., and on brass stair-rods 24 per cent. 











NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


_ Manchester.—The heavy buying which has been going on recently 
is now being followed by somewhat of a lull in the market. Mer- 
chants and consumers are for the most part so well bought that 
except for longer forward delivery than sellers care to entertain, 
there are very few buyers of any weight left in the market, whilst 
makers generally are so fully sold that for the present they are 
indifferent about booking further orders, and it is not likely there 
will now be very much more done until after the turn of the year. 
As regards prices, a generally firm tone is maintained so far as 
makers are concerned, and although the fluctuations which have 
taken place in Glasgow and Middlesbrough warrants have to some 
extent had a tendency to ttle the market, they have been so 
much the result of speculative transactions that they have had no 
very appreciable effect upon what has been really legitimate 
b e g 1 result is that the year closes with an 
unquestionably strong tone in the market, and a more hopeful 
outlook for the future. So far, the upward movement, although it 
has been rather sudden, has not been more than a legitimate 
advance, and there is still a considerable margin for a further 
advance before prices would be brought up to a point which would 
afford a sufficient inducement for any largely increased production. 
The orders which the makers of common pig iron have been able to 
put upon their books have placed them in a fairly strong position, 











which will carry them well into the new year; and, as regards 
hematites, the increasing activity in the steel trade, as the result 
of the large demand for structural and shipbuilding materials, 
affords an encouraging prospect which is giving a decided upward 


which are produced in the district. There is a very steady tone all 
round, pot ¢ though there is no doubt that the restriction in the 
output of pig iron was the first cause of the revival in the demand, 
there is now a movement to restore the output to meet the improved 





tendency to prices. In the finished iron trade the outlook for 
manufactures is also much more satisfactory than it has been, 
Atogether, the general tendency of the market seems to confirm 
the prevalent feeling, to whcih I have previously referred, that 
trade is better, and that a real improvement has commenced. 

* There was about a full average attendance on the Manchester 
iron market on Tuesday, but only a slow business doing. For 
common pig iron there was but a limited inquiry, apart from 
offers here and there from buyers for long forward delivery, 
that makers were not at all dis to entertain. Quoted 
prices were generally the same as last week. Lancashire makers 
were firm at 38s. 6d. for forge and 39s. 6d. for foundry, less 24, 
delivered equal to Manchester, and at these figures they have 
recently secured a fair weight of business, which has pretty well 
filled up their books for the present. In district brands Lin- 
colnshire is practically the only iron that is now being really 
offered in this market, Derbyshire makers having ceased to quote 
at all. For Lincolnshire iron the average quotations remain at 
about 37s, 6d. for forge to 39s. for foundry, less 24, delivered 
equal to Manchester, and makers are not at all anxious sellers 
at these figures. In fact, in one instance prices which are really 
prohibitive are being asked, Outside brands, so far as makers’ 
prices are concerned, also remain firm at late rates, and good- 
named foundry brands of Middlesbrough are held at 43s. to 43s. 6d. 
net cash, delivered equal to Manchester. 

In hematites the tendency of prices continues upwards, and for 
good No. 3 foundry qualities delivered in the Manchester district 
54s. 6d. to 55s., less 24, is now being quoted. These prices, how- 
ever, seem rather to check buying, aa I do not hear of business 
of any moment being done at them, but makers are very firm. 

The rapid and considerable advance which has taken place in 
steel plates seems also to have had the effect of checking business. 
Since my last report there has been a further advance of 7s. 6d. 

r ton, both Lancashire and Scotch steel boiler plates delivered 
in the Manchester district being now quoted at £8 5s. per ton; but 
buyers do not seem disposed to pay this figure, and so far as local 
makers are concerned, it has only been got on a few small sales, 
Whether it will be fully maintained seems rather doubtful, but 
makers have sufficient orders on their books to be under no 
immediate necessity to press sales, 

Finished iron makers report a very fair amount of business 
coming forward, but buyers want to place out orders for longer 
forward delivery than sellers care to entertain. The advance 
announced last week of 2s. 6d. per ton upon late minimum rates is 
being fully maintained, and delivered in the Manchester district 
maps are steady at £5 per ton for bars, £5 5s. to £5 7s. 6d. 
or hoops, and £6 12s, 6d. to £6 15s. per ton for local made sheets. 

Although there is no perceptible actual improvement in the 
engineering branches of industry in this district, but, if anything, 
rather the usual temporary slackening off at this season of the 
year, a generally more hopeful tone is apparent. The increasing 
activity in the shipbuilding centres is, of course, looked upon as a 
very encouraging feature, and if it continues it must of necessity 
lead to an increased amount of work being given out in other 
branches. Then there is undoubtedly some improvement through- 
out the country generally in other branches of engineering, such 
as stationary engine building, tool making, and locomotive build- 
ing, of which there is evidence in a decreased number of men on 
the books of the trades unions in receipt of out-of-work support, 
which all tends to encourage anticipation of a better trade for next 


ear, 
‘ I understand that the Board of Conciliation appointed to settle 
the wages dispute in connection with the Bolton engineering trade 
has been unable to agree, and the matter has now been referred to 
an arbitrator. 

Messrs. Maybury, Marston, and Sharpe, finished iron makers, of 
Huyton Quarry, near Live: 1, and Pendleton, near Manchester, 
are putting down additional sheet rolling mills at both their works, 
which will enable them to increase their output by about 200 tons 
per week, 

I had an opportunity the other day of going over the works of 
Sir Joseph Whitworth and Co., at Openshaw, near Manchester, 
where considerable ext have been made during the t 
twelve months. About 40 acres of land have now been acquired for 
these works to meet the constantly growing requirements. Already 
about 25 acres have been covered in with buildings, and in the 
various shops there are between 900 and 1 machine tools of 
different types, from the smallest lathes for the most delicate 
work, up to the most massive and powerful tools of this class that 
have so far been made, and capable of dealing with pieces of 
metal over 100 tons in weight. Large new shops have been 
erected and specially laid out for the manufacture of guns and 
steel forgings and castings of the heaviest class. Ingots are now 
being cast up to 60 and 70 tons and steel castings up to 40 tons in 
weight. The chief additions have been in the large new shops for 
finishing guns of the heaviest calibre, and special lathes have 
been set down for boring and rifling guns up to 50ft. in length 
and 150 tons in weight, whilst a shrinking pit has been erected 
with suitable cranes and machinery in which tubes can be shrunk 
on to guns up to 50ft. in length. At present guns are being dealt 
with up to 68 tons in weight, and the orders in hand include 
guns for the English Government, for France, and other foreign 
countries. Messrs. Whitworth are also particularly busy in 
Nordenfelt guns, which are being largely used all over the 
world, e firm are also just completing for the lish 
Government a large order for steel gun carriages, which 
have been made from special designs. Another large addition 
is a new steel foundry in which castings can be turned out 
up to practically any weight, and which is equipped with all 
the requisite appliances for making anything that may be wanted 
in steel. In their ordinary steel forgings Messrs, Whitworth have 
large orders in hand for marine shafts, a number of which are for 
American cruisers and for the Russian Government. In machine 
tools the firm are also very busy with foreign orders, chiefly for 
Russia and Spain. One order for Spain is a large slide lathe, 
which is specially designed for naval work, and which will weigh 
close upon 200 tons, and will be perhaps the most powerfully- 

eared tool of its class that has ever been made in this country. 
ey have also just delivered for the same place a large boring 
machine for boring cylinders up to 12ft. diameter. 

In the coal trade, with the exception that house-fire classes of 
fuel have been moving away rather more freely as the result of 
the colder weather and the usual getting in of supplies just prior 
to the holidays, there is no real improvement to report. All 
descriptions of fuel continue plentiful in the market, and prices 
quite as low as ever, the average quotations at the pit mouth 
remaining at 9s. for best coals, 7s. to 7s. 6d. seconds, 5s, 6d. to 
6s. common house coals, 5s, to 5s. 6d. steam and forge coals, 4s, 6d. 
to 5s. good qualities of burgy, 3s. 6d. up to 4s. best slack, and 
2s. 6d. to 3s. per ton for the common sorts. 

For shipment there has been rather more doing, but no better 
prices are obtainable, 6s, 9d. to 7s. per ton being the full average 
rice for good qualities of steam coal delivered at the high level, 
iverpool, or the Garston Docks, : 

The colliers have again commenced their periodical agitation 
with regard to wages, and the coalowners have been asked to hold 
a meeting to consider the question of a ten per cent. advance, but 
it is scarcely likely they wil waste time in discussing a matter with 
regard to which they must already have a most decisive opinion. 

_ Barrow,—There is a very good business doing in the hematite pig 
iron trade, and the sales made during the past week have been on a 
largescaleat the improved rates which were quoted last week. Makers 
are firm at 47s. per ton net, f.o.b., in the quotations for Bessemer 
qualities of pig iron in mixed numbers, and 46s. 3d. for No. 3 forge 
iron, Even holders of large stocks of iron are firm, and are waiting 
in anticipation of higher prices for all the qualities of pig iron 








d d accompanied by better prices. e business in the hands 
of makers is very considerable, and most of the stocks which are 
held are not in the hands of makers, but of merchants or specu- 
lators on the one hand, and legitimate users on the other, who 
have bought largely forward, but are not quite ready to accept 
deliveries. The North Lonsdale Iron and Steel Company, 
which held its meeting last week, reported through the 
directors that a profit had been made on the year’s working 
of “£4660. It is about to re-light one of its idle furnaces. 
In the steel trade there is a very active business doing. Rails are 
in brisk request, and light sections are quoted at £4 7s. 6d., and 
heavy sections at £4 2s. 6d — ton net, f.o.b. There is a good 
demand for both bars and billets at about £4 1s. 3d. to £4 2s. 6d. 

r ton ; but the principal event of the week is the impetus which 
4a been given to the steel plate trade, owing to the large ton- 
nage of shipping which has n oars placed, as well as that 
which is now offering. Some large orders for plates have been 
booked, and prices have advanced to £7 5s. per ton net, f.o.b., at 
which figure they are firmly held. There is every indication of a 
good trade in shipbuilding and engineering, and the new year is 
likely to show a considerable improvement on 1887, Thereis a sign 
of increased activity in marine shipbuilding, and boilermakers are 
also likely to be busier. Finished iron is in better demand, on 
account of fhe business doing in shipbuilding. Iron ore is in 
better demand, and prices are steady at from 9s, 6d. to 13s. 6d. 
per ton net at mines. Coal and coke firm and steady, with a pros- 
pect of anadvancein prices. Shipping is well employed, considering 
the time of the year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

The coalowners of South and West Yorkshire have held a meeting 
at Sheffield this week, mainly to frame a new code of rules required 
under the Mines Regulation Act recently passed. They had 
before them the question of miners’ wages, an advance of ten per 
cent. having been asked for, and letters exchanged with the miners’ 
officials on the subject. No decision was arrived at or sought for; 
but it may be taken for granted that no advance in wages will be 
conceded at this time, many of the pits being worked at a positive 
loss, while others are making no profit. 

At the Sheffield Town Hall, on Monday, the first case under the 
new Merchandise Marks Act occupied the attention of the stipen- 
diary magistrate for four hours. A firm of cutlery manufacturers, 
whose trade mark was X X, brought an action against another firm 
who struck K K, the contention being that K K so nearly resembled 
X X as to be calculated to deceive. Evidence of experts was called. 
A ‘‘small master” deposed to making tens of thousands of dozens 
of knives for the firm against whom the proceedings were taken, 
and others; and that he struck K K, and had done it since the 23rd 
of August, the date on which the Act came into operation. The 
principal of the firm went into the witness-box, and declared he did 
not know the other people’s trade-mark, and that he had given 
instructions K K was not to be struck after the 23rd August. The 
stipendiary, in delivering judgment, said that K K was undoubtedly 
so near to X X as to be calculated to deceive; but as the defendant 
had ordered the mark not to be struck after passing the Act, he 
thought that excused him of intent to deceive, and acquitted him. 
The case has excited very great interest in the local trades. 

I mentioned to you some time ago that the Sheffield Coal Com- 

y had sunk a new shaft to its Birley pits near Woodhouse. 

is work has now been completed, and at the annual dinner of 

managers, agents, clerks, and deputies, on Saturday, **Success to 

the Sheffield Coal Company and to the new shaft,” was the chief 

toast. The dinner, indeed, was specially in celebration of the new 
winning, which is now well at work. 

At all our principal establishments this week efforts are being 
made to complete orders before the Christmas holidays begin. 
The American fall orders have this year come forward very early, 
and this has considerably relieved the manufacturers, ie is 
undoubtedly brisker all round. I have been in most of the large 
works during the last fortnight, and on every hand it is admitted 
that work is more plentiful. Profits, it is generally urged, 
are not sufficient for the outlay and labour; and with the 
exception of the rise in iron and some sorts of railway 
specialities, values seem to be very much what they were in 
the end of 1886. The most age ng feature in the cutlery 
and edge tool trades appears to be the call for articles of higher 
quality. This particularly applies to the American market, where 
in all directions the reign of cheapness appears to be coming to an 
end. It is similarly evident in Canada and other markets. At 
home, owing to the prolonged depression in the agricultural 
districts, very little business is being done. What are called ‘‘the 
country markets” have rarely been less animated. A notable 
exception is Ireland. Confidence appears to be spreading in the 
island ; and our leading cutlery house reports an accession of better 
orders even from Cork, Dublin, and the Wexford and other troubled 
districts. 

I have been going over the statistics of Sheffield exports to the 
United States during the eleven completed months of the year. 
The total value has been £995,125, as compared with £642, for 
the corresponding period of 1886. Steel ranked for £356,451, and 
cutlery for £233,595, against £306,533 and £209,566 for the eleven 
months of 1886. When the return for December is obtained the 
volume of Sheffield business with the States will be seen to have 
swelled to a large extent. 

A series of tables published by the Sheffield Telegraph show that 
forty-six limited companies mainly connected with coal, iron, and 
steel, have a called-up capital of £12,449,326. On December Ist, 
the capital of thirty-seven of the companies, according to the 
exchange value, had depreciated to the amount of £4,577,758 ; and 
the remainder had increased by £619,409. 








THE NORTH OF ENGLAND. 


(From our own Correspondent.) 

HAvine regard to the excitement which has prevailed during the 
last three weeks, and in view of the near my ata of the Christmas 
holidays, it is scarcely surprising that the Cleveland pig iron trade 
has become quieter, and that prices are again somewhat heavier. 
The reaction which has taken place at Glasgow has had its due 
influence on prices in England, but they do not fluctuate to the 
same extent here as further north. At the market held at Middles- 
brovgh on Tuesday last, neither buyers nor sellers seemed anxious 
to do business, and it is scarcely likely that they will resume opera- 
tions to any considerable extent before the end of the year. 

For prompt delivery only small lots were sold, the price accepted 
by merchants being 33s. per ton, or 9d. less than last week. 
Bos are not quoting less than 35s. Most of them have enough 
on their books to last over the next two months, and they hope to 
obtain better prices by that time. Forge iron has been but slightly 
affected by the speculation which has recently been so rife, and the 
price is more easily maintained. Some makers, whose books are 
well filled, ask 33s. per ton, but others are willing to accept 32s, 3d. 


to 32s. 6d. 

Stevenson, Jaques, and Co,’s current quotations: ‘‘Ackla.m 
Hematite,” Mixed Nos., 45s. per ton; ‘‘ Ack Yorkshire,” Cleve- 
land, No. 3, 35s.; ‘‘Acklam Basic,” 35s.; refined iron—hematite, 
65s, and Cleveland, 55s.; chilling iron, 55s. to 60s., net cash at 
furnaces. 

The value of warrants has lately varied considerably. 
13th inst, 34s, 3d. was the price og On 
asked by sellers, and 32s, 6d, to 


On the 
Tuesday last 33s, was 
2s, 9d, was offered by buyers, 
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The stock in Messrs. Connal and Co.’s Middlesbrough store in- 
creased 2799 tons during the week ending Monday last, the quan- 
tity then held being 332,667 tons. 

Shipments continue to be exceedingly good for the time of year. 
The pig iron exports from the Ist to the 19th inst. amounted to 
46,693 tons against 39,471 tons during the corresponding portion of 
November. 

Orders for finished iron are numerous, and makers seem to be all 
of one mind in asking the higher prices, Ship plates have been 
advanced to £5 per ton on trucks at works, and it is difficult to 
place orders at anything less. Common bars are quoted at 
£4 17s. 6d., and best bars at £5 7s. 6d., all less 24 per cent. dis- 
count. 

A further advance in the priee of steel plates has taken place, 
£7 5s. at works being now the minimum rate. Several of the 
makers are unable to k orders for delivery over the next three 
months. 

Meanwhile some consternation has been produced by the circu- 
lation of a rumour that a contract for no less than tons of 
steel ship plates for delivery on the Tyne has been placed with a 
German maker. 

A somewhat unusual way of demolishing a chi y stack was 
last week adopted at the West Hartlepool Rolling Mills. At the 
works in question preparations are in pi for the addition ofa 
new steel melting cogging plant. An old chimney of consider- 
able size and height being rather in the way of the operations, it 
was decided to take it down; the foundations were undermined, 
and wooden chocks were substituted for the brickwork at certain 

When these had fairly got the weight they were set on 
re—presently the chimney fell in the desired direction with a 
tremendous crash. : 

On Saturday last the busy seaport towns which constitute the 
Hartlepools were all ex féte on the occasion of the launching and 
testing of a new lifeboat called the Cyclist. The cost of the boat 
amounting to £700, was defrayed by subscriptions from no less 
than 6000 cyclists distributed throughout the United Kingdom. 
The idea originated in a general desire to commemorate the Jubilee 
year of her Majesty's reign in a way in which all members of the 
craft might unite, and of the utility of which they would all be 
certain cordially to approve. The a gpeey 4 expenses, amounting 
to £80, were = by the firm of Iliffe and Sturmey, cycle manu- 
facturers, of Coventry ; and the funds derived from the general 
subscriptions of cyclists have proved sufficient not only to pay the 
cost of the boat, but also to maintain it for four years to come. 
The presentation was made by Mr. Henry Sturmey, member of the 
above firm, and the originator of the movement ; and was acknow- 
ledged on behalf of the Royal National Lifeboat Institution by 
Lieut. Willoughby Beddoes, R.N., who said that no less than 
32,000 lives have already been saved by the boats and crews of the 
National Institution. In the course oi 
the new boat was artificially upset, and immediately afterwards 
righted itself. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
SrxcE last weekly report the Glasgow pig iron warrant market 
been in an unsettled state. The upward movement in 
prices was checked last week when warrants had reached 44s. 10d.; 
they have fallen about 2s. 6d. a ton, and the fluctuations have been 
frequent. The fall in price is ascribed to holders realising, and 
there is an impression that, owing to the general improvement in 
trade, the prices will again advance, particularly as they reached a 
considerably higher figure a year age, when there was ey 
much less reason for an upward movement. The past week’s ship- 
ment of pigs were 8868 tons, as compared with 4539 in the same 
week last year. Of the exports, 1550 tons went to Italy, and 1355 
to the United States. There are now 85 furnaces in blast, against 72 
at the corresponding date. Two furnaces have been finally put out at 
the Monkland Ironworks, where the production of pigs is to be 
entirely discontinued. The stock in Messrs. Connal and Co.’s 
— stores is still increasing at the rate of about 1500 tons a 
week, 

The prices of makers’ iron are unsteady and rather easier :— 
Gartsberrie, f.o.b. at Glasgow, per ton, No. 1, is quoted at 48s. 6d. ; 
No. 3, 45s. 6d.; Coltness, 53s. and 45s. 6d.; Langloan, 51s. 6d. and 
45s. 6d.; Summerlee, 51s. 6d. and 45s.; Calder, 49s. 6d. and 43s,; 
Carnbroe, 46s. and 43s.; Clyde, 46s. 6d. and 43s.; Monkland, 
45s. 6d. and 43s.; Govan, at Broomielaw, 44s. 6d. and 41s. 6d.; 
Shotts, at Leith, 49s, 6d. and 46s. 6d.; Carron, at Grangemouth, 
53s. 6d. and 42s. 6d.; Glengarnock, at Ardrossan, 49s. and 43s.; 
Eglinton, 44s. and 42s.; Dalmellington, 45s. and 43s. 

The Spanish ore trade is active, and large purchases have been 
made by Scotch smelters. ‘lhe current rate is 14s. 9d. to 15s. per 
ton delivered in Clyde over next year. 

A number of additional orders for steam and sailing vessels, 
chiefly the former, have been placed with Clyde builders in the 
course of the week. The ~— hand is estimated at about 
180,000 tons, which is about 30, more than has been available 
at the beginning of a year for several years back. Marine engi- 
neers, plate and tube makers, ship furnishers, and others, are 
benefitting by the activity that prevails in the shipyards, and if 
the wages question can be kept from causing difficulty an active 
time is assured for the Clyde during the next six months at least. 

In the malleable iron trade there is continued animation. This 
branch had been so long in a backward way that old firms had in 
not a few cases given it up altogether, deeming it better and more 
profitable to restrict themselves to the manufacture of pig. The 
consequence is that the effective malleable works are few in 
number, and at present they are nearly all as busy as possible. 
Since last week prices have been advanced about 5s. a ton, and 
although the backward turn in piss and the continued addition to 
stock both here and in Cleveland may have a quieting effect, the 
present idea is that, owing to the amount of work on hand, the 
present rates a possibly be maintained for some time. Mer- 
chants quote best at £5 7s. 6d.; common bars, £5; angle rivet 
iron, £5; nut iron, £4 15s.; and plates, £5 12s. 6d.; all Jess five 
per cent. discount. pe orders are somewhat scarce, but the 
inquiries are of such a character as to lead merchants to expect 
that a better foreign business may be experienced. 

Several Glasgow firms have combined to secure freights at 
Cardiff for about 100,000 tons of Bilbao ore for delivery next year, 
the rate paid being rather more than Glasgow brokers quote at 


resent. 
‘ Private advices from New York to merchants here state that the 
business in steel blooms, billets, and sheets cannot be placed there 
at the quotations wired from this side, as rates in America are 
weaker rather than stronger. 

There is more animation in the coal trade, and about 3d. a ton 
* of an advance is being obtained by coal-masters for household 
coals, As yet shipping qualities are without material change. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THERE is a healthier character about the coal trade, and though 
totals did not quite touch 150,000 tons foreign exports at Cardiff 
last week, yet wind and weather were charged with the cause, and 
coalowners on the whole are satisfied that the improvement of late 


is fairly sustained. This may be ex; to continue. An im- 
rovement in iron such as is taking place is generally accompanied 
GS a change for the better in general industries, and coal always 


follows. I note, too, an anxiety to keep the foreign coaling sta- 
tions well stocked. Foreign affairs are regarded as critical, and 
coalowners. do not forget that every war, from that of the Crimea 
to the Franco-German, brought a tide of prosperity to the coal 
trade in Wales. Large tonnages are being sent to Gibraltar. On 
one day this week from Cardiff and Newport, between 6000 and 


the tests which were made | £8 





7000 tons of coal were despatched ; to Aden and Bombay also there 
is a steady shipment. essrs. {Cory and Co, continue to figure 
largely amongst the coal shippers to foreign destinations. 

It is stated, on good authority, that the Dowlais Iron Company 
contemplates an extensive coal sinking, as the latest one at i 
has not been satisfactory. The first selection made was at the 
Deri, on the Rhymney and Bargoed Railway, but this is now stated 
to be aband 4 quent on the projected removal to Cardiff 
of the iron and steel works, and of “ anticipated amalgamation 
of the Bute and Taff Vale Companies. The statement made is 
that a very likely selection of ground will be near the Aberdare 
Junction in the Taff Valley. I have once or twice referred to this 
place as almost the largest, and the last of the virgin spots left. It 
occupies the centre of the coal basin. Old-fashioned mining 

gi have shaken their heads about it, fearing that the water 
would be a troublesome and expensive item, but the experience at 
Penrhiwceiber was useful at the Albion, and will be se at the new 
Dowlais colliery, which might well be called the Wimborne. Deep 
sinkings, and ee yrey heavy cost, and possible disaster, are the 
things which help to retard the opening of the deep measures of 
Monmouthshire. Interest is being centred on the experiment 
going on in the Caerphilly Valley, in which large coal owners 
army rr page of local h 

am glad to report a sto of local agitation amongst the 
colliers on sliding scale den In the face of the coming Christ- 
work is being done. 

One of the leading ironmasters of the North, ommnenting. on the 
transfer of Dowlais to the sea “regarded it as highly pro- 
bable,” adding, ‘‘ We shall all drift down to the sea sooner or 
later.” Movements are on foot now daily at the Moors, Cardiff, 
for the erection of the works. It has been finally arranged, I hear, 
and the lease signed by Sir W. T. Lewis for the Marquis of Bute, 
Mr. Clark and Mr. E. P. Martin for Lord Wimborne, and Mr. Pilman 
for the Bute Dock Company. is removes all doubts. The 
arrangements are to be that the whole transfer shall be completed 
in ten -years. ree furnaces with all accessories are to be read 
in two years; in the next three years Siemens furnaces, and all 
appliances for sleepers, ship plates, boiler plates, &c.; and within 
ten years complete removal of all operations now carried on at 
Dowlais. Doubtless a good deal of the new plant will be made at 
Dowlais Works, and as trade is improving, a tolerable burst of 
prosperity may yet be enjoyed there. 

Pig iron has advanced, in some cases as much as 5s, per ton extra 
bas been quoted. It will be seen by the following list from the 
Swansea Exchange this week that prices are hardening all round. 
Pig iron G w warrants, 42s. 6d.; hematite Bessemer, closing 
price 44s. 74d., one month; Welsh merchant bars, £4 10s. to 
£4 12s. 6d.; iron sheets, £6 17s. 6d.; steel rails, heavy, £4 to 
£4 5s.; light, £4 17s. 6d. to £5 2s. 6d.; steel sheets, £7 10s. to 

-8 10s.; Bessemer tin-plate blooms, £4 5s.; bars, £4 15s,; Siemens 
bars, £5 2s. 6d. 

The steelworks continue busy, and at Dowlais improvement of 
existing plant and additions continue to be made. 

Cyfarthfa works are very brisk and the — to the coke ovens 
are almost completed. The heat genera at the ovens was so 
intense as to fuse everything. I was over the ovens after the com- 
pletionand could not butadmire the thoroughly workmanlike manner 
shown by the contractor. 

The steel bars for tin-plate are being sent away freely from 
Cyfartha to all parts. I am not surprised at this, for in the matter 
of figures and quality the Brothers Crawshay are able to compete 
with a trp y- 

Tin-plate continues to absorb attention. The Aberdare tin-plate 
works are to be floated again, and I hope successfully. The works 


lie well for water power. 

Prospects of trade were rded by the merchants at the 
Exchange as good, and a probable corner was hinted at. This 
is certain, that stocks are getting low, home and foreign, and 
demand is setting in well. The ‘‘tin-corner” men have reached a 
certain figure—highest £166—and it is thought that somewhere 
about this will be a permanency. Bookings forward are governed 
somewhat by this. test quotations on 'Change at Swansea were 
as follows :—Cokes, lis. to 15s. 3d.; Bessemer, 15s. 3d. to 15s. 6d.: 
Siemens, 15s. 6d. to 16s.; best, 16s. 6d. to 17s. 6d.; ternes, 26s. to 
28s.; charcoals, 18s. to 22s.; wasters, 6d. to 9d. per box less than 
the quotations for primes. 

Shipments at Swansea and Newport continue good. Last week 
at Swansea they were much in excess of production. 

The Powells Duffryn Company has put a stop to a very injurious 
custom. In the district, whenever even a slight accident happens, 
the men leave the pit. In one case, at Aberdare lately, this 
entailed a loss to the company of £31 10s., and four men were 
accordingly ——_ for leaving work without notice. The 
decision of the magistrate was 5s. and costs. 

Latest coal quotations are, steam, 8s. to 9s. 6d.; bunkers, 6s. 9d. 
to 8s, according to quality. House coal quotations firm, and 
advancing. 

Rhondda No. 3in good demand. Coke firm, and in request. 
Pitwood improving. 

















NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE iron markets show again this week the same firm tendency, 
and there is every reason that they should remain so fora con- 
siderable time to come, or even develope themselves more favour- 
ably, always excepting political disturbances. The demand con- 
tinues ample and prices are stable, on account of the effect pro- 
duced by the various conventions, and at p t unsterdi 
either to the one side or the other is not anticipated, the better 
notations on American and other foreign markets having also a 
share in this. This firmness has found clear expression too on 
*Change, and on the share markets. 

The Silesian market still manifests animation ; the pig iron - 
duction finds ready sale; four works have disposed of the wale of 
their output till the termination of the pig iron convention at the 
end of 1890, at M.53, whilst last week’s current price was 
M. 50 p.t.; dealers in wrought iron are purchasing freely, so that 
all the mills are well e ed, including the foundries and con- 
structive works generally. As the steel works have come in for 
their share of the iarge State railway orders lately awarded, they, 
like their ry, in Westphalia, are satisfactorily employed. 

Neither in Belgium nor in France any special change or 
improvement taken place since last report ; both markets, however. 
are firm. The Cockerill Company is about to make a secon 
attempt to procure work from Chine and Ja) as the first mission 
failed, and is sending out this time M. Nieuwenhuyse, engineer, 


for the a mag 

As specially regards the Western districts, the trade in ores has 
developed and is more animated ; and, as was before remarked as 
likely to happen, the former trade in foreign mineral has now 
mostly been transferred to the native sources, and Siegerland, Nas- 
sau, and Luxemburg ores now find ready sale in Westphalia. The 
cessation of the competition of Spain, and the in: d d for 





— 


and is down in price in that market, Forge pig is as brisk as can 
be, and below M. 47 is not easily procurable; 46°50 is offered at 
Large lots for the second quarter of next year are 
already dis of. Foundry finds pretty good sale at M. 49 to 
56 for No. 3 ;’ basic is in moderate demand at M. 44, and Bessemer 
goes off steadily at M. 49 to 51, whilst Luxemburg forge is lively 
and in demand at M, 34 to 36, and oocasionally higher, free 
on trucks at works. The rolling-mill masters keep up a buoyant 
appearance ; native demand is pretty good, prices are steady and 
remunerative, and the works are pretty regularly employed, 
though no doubt part of the output is goi into stock, 
as specifications do not come in fast enough to counter- 
balance the production, Export is not at all what is desired. 
Some think it is caused by the advanced prices, while others 
maintain that the German iron can hold its own in quality against 
all “aig camp that its goodness has now been discovered by 
foreign buyers and users; and that the price is a secondary con- 
sideration. The latter view is perhaps a little too optimistic, 
Hoop iron continues in brisk request, and the tendency of prices is 
upwards. Boiler plates, at the old price of M. 150, are in slightly 
better demand. Sheets are in the same position as last week, the 
trade very active, and below the old price of M. 142 are not procu- 
rable; no rise yet been announced by the convention, but one is 
shortly to be declared. Tin-plates have now been raised M.2 per box 
since the first advance of tin began. In the first ten months of this 
year the export of them has only ted to inst 187 t. last 
year for the commeprnens. months; so competition from the 
quarter is not very formidable, The import has been thirty times 
as much. With regard to wrought iron tubes, till not long ago an 
English ae . the figures are more significant, for in the same 
ten months 18,096t. were exported against 15,709t. the year 
- Wire rods have decidedly been more animated the 

st week or so, and America has again placed some large orders 
here. The foreign trade in general is more active and prices 
have hardened, and it is almost certain that the new sales 
office will raise the present base prices very soon. Buyers of 
wire and wire nails are seeking to place orders, and prices 
have risen. Iron wire rods are noted M. 116 and higher; drawn 
iron and steel wire, 135; and steel rods, 115 on trucks at works 
stations ; wire nails, 145p.t. The wire nail convention, the most 
recent in the list, is on the point of completion. The light chain- 
makers of Westphalia are endeavouring to form a union with those 
of Rheinland, Silesia, and South Germany, and a preparatory step 
will be to raise the prices in harmony with those of wire rods, 
Large lots of steel rails and sleepers have been, and are still about 
to be given out all over the country. The prices of those already 
tendered for have varied from M. 118 to122p.t. at works. It appears 
England exerts such a pressure abroad that Germany has little to 
hope for in the competition, as lately seen in Italy, unless bad 
times should return, and the works have little to do at home, 
The ~~. new 4 a ee pe of the prong ol = —. 

ny, Westphalia, in Italy an in, appear to oing we 

rom the reports received. The sand works have just received 
orders for 12,000 t. of rails at 175f. and 179f. p. t. at works, which 
amounts to 2,000,000f.; and the works at Seville have received 


once freely. 





from the Spanish Admiralty orders for material for the marine for 
aod of 300,000f., with more in expectation. It is to be 
ho 


— works are on the qui vive in these quarters, The 
n works are experiencing an influx of orders, and the machine 
and constructive iron works in general are so far well employed 
that complaints on this score are not so rife as formerly ; but the 
less said about profits on working, as a rale, the better. 

The Rhenish and Silesian zinc rollers have raised the base price 
of sheets M.15 p. t., and it is reported that the output of all the 
spelter zinc works is contracted for to the second quarter of next 


year. 

After months of one of the lowest Rhines known, a moderate 
flood has set in, so the coal trade has become very active. How- 
ever, no change of price in coal is observable, though coke has 
gone up a little. It is satisfactory to note that England has sent 
more coal to Holland from January to October this year, namely, 
225,475 tons, against 210,530 for the corresponding period of last 
year, in face of the fierce competition of Belgium and this country. 

It would appear as if the stringency of the new English trade- 
mark law had not till now been sufficiently observed or appreciated 
by exporters on this side, so the syndicate of merchants of Berlin 
is about to have the principal regulations published and circulated. 
This, it is to be hoped, will have a deterrent effect, but those who 
practice habitually such crooked ways are very ingenious, and a 
sharp watch in every quarter will still have to be kept up. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 9th. 

THE situation in the industries throughout the United States is 
even more favourable than a week ago, owing to the booking of a 
great many orders from rail companies, manufacturers, 
founders, and facturing interests generally. More or less 
business has been held back all along in view of the possibility of 
weaker prices, but the demand for the past week or so shows that 
consumers have about made up their minds to run no further 
risk. Throughout the Mississippi Valley a great deal of new busi- 
ness is coming forward. The wheat supply is not very heavy. 
There is a serious falling off in corn, and the cotton crop will not 
show that increase which manufacturers would like to see in the 
interest of lower prices. The agricultural area has been consider- 
ably expanded throughout the States during the past four or five 
years, but on the other hand, the production of wheat, corn and 
cotton per acre has fallen off, and the —t of the agriculturists 
have actually fallen off. Tin has advanced 50 per cent. within six 
months, Copper is steadily moving up. Lead and spelter are 
20 per cent. higher than three months ago. Petroleum certificates 
have reached the highest figure of the year—76c. Grain staples 
have advanced, wheat, 3c.; corn, 5c.; oats 2c. These straws show 
which way the wind is blowiug. The iron trade all along the 
Atlantic coast is in a very vigorous condition. Mills and furnaces 
are all on full time, and orders are coming in for the winter's out- 

t. Prices are strong on account of the increasing cost. Margins 
are a little closer. Southern iron furnaces are selling all they can 
make in the Mississippi Valley instead of along the Atlantic coast 
—that is, the production goes to the interior of the country instead 
of to the sea-coast. Rails are quoted at 32dols, 50c. to 33 dols. 50c. 
at mill. American Bessemer, 18 dols. to 19 dols.; foreign, 20 dols, 
to 21 dols.; steel blooms, nominally 29 dols. Very few orders are 





going abroad. Business of all kinds is in good shape. The winter 
will an open one, according to weather =— and this will 
be favourable to activity in all sections. great deal of house 


and mill building is epee and building material of all kinds is 
very firm in price. e anthracite coal trade is extremely active, 
and all anxiety as to an absolute scarcity is over. Rail makers 
expect to = very large quantities of rails during the coming three 





native ores through the consolidation of the pig iron convention, 
have tended to stiffen prices, and they have advanced a little, 
Luxemburg minettes, now largely consumed in Westphalia, bei 
noted at M. 2°10 for grey ; roasted, 2°50; and red calcareous, 3 
p.t. at mines, Again an attempt to form another pig iron conven- 
tion, or rather a common sales office, which is nearly sure to be 
accomplished, is to be noted, —? in the Siegerland, where 
twenty-six blast furnaces are in full work. This was scarcel 
required in order to improve the pig iron trade, which was excel- 
lent as it was, but still it has had the effect of strengthening the 
situation. Spiegel iron, which is, so to say, on the Continent still 
only made in the Siegerland, the place of its origin, has been raised 
M. 1 p.t., and now stands at M. 51 to M. 52 for the lowest grades, 
which are firm and find good sale at home, but the higher grad 
which mostly go to America, are dull, as little is being caperted 





the extent of railroad construction next year 
high authorities are not in accord. Public sentiment is being 
aroused throughout the States as to the importance of Government 
action in the building up of American shipping. It is quite 
probable that a law will pass Con facilitating American owner- 
ship of vessels, but there is such a difference of opinion among politi- 
cians thatnogreat expenditure by the Government can be relied upon. 
The tariff question is also said to occupy the attention of politicians, 
The rank and file of the democratic party would prefer to leave 
tariff duties where they are, but the leaders are determined, if 
possible, to force the reduction of tariff duties to an issue. They 
say the policy will probably jeopardise d tic success in the 
presidential canvass. Republican politicians are quietly en- 
couraging them in their course, knowing that out of the distrust 
and discontent which will result, they will have better opportuni- 
ties of regaining political power, 
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NEW COMPANTES, 
a following companies have just been regis- 


Bath aah District High Level Waterworks Com- 
pany, Limited. 

his company proposes to acquire, carry on 

ee pire waterworks situate at Midford 

od Combe Down, near Bath. It was registered 

on the 8th inst., with a capital of £20,000, in £10 
shares, The subscribers are :— 


Shares. 
J. F. Stilwell, Dose, Sou... ta ae. ee 
W. Stephens, Bat o BR en ee Shae 
J. D. Young, Bat th. <a. ee, sel ane 
w. F. Gould, Bath, RES 
J. Day, Bath, engraver.. 
E. F. Day, 25, Collinghaze- -gardens, 8. W. 
C. R, Stephen, 110, Jermyn-street .. .. 


The first directors are Sean Player an 
Josiah Thomas, and W. 8. Loder. Mr. Joseph 
Day is appointed managing director. 


- 


te 





Great She Gold Mining Company, Limited, 


This company was registered on the 12th inst., 
with a capital of £450, , in £1 shares, to pur- 
chase 143 gold mining claims in the De ap 
Goldfield, South African Republic, with water, 
timber, and other rights. The purchase is sub- 
ject to an agreement with William Wynn Ken- 
rick—as attorney for the Great She Gold Mini 
Syndicate — William Robert Taylor, Maynai 
Roberts, and Edward Slater. The subscribers 
are:— 

Shares. 
T. Shepherd, 5, Acacia-road, St. John's Wood, 
clerk. 
A. yo R. Ramsay, 2, Metal Exchange- -buildings, 
hartered accountant 1 
v. Martin, 12, Poplar-grove, West) Kensington 

Park, clerk .. 1 
G. J. Offer, 5, Bismarck-road, Highgate, clerk | 1 
A. G. Beveridge, Hornsey Park- -road, N., clerk . 1 
A. T. Havers, 40, Palace-street, 8. W , ’ clerk .. 1 
C, K. M. Smith, 11, Brixton-road, clerk eo 

The articles of association refer to the pro- 

tus for the names of the first directors. 
the number of directors is not to be less than 
three, nor more than nire; qualification, 250 
shares each; remuneration, £1 per annum. 
The vendor is empowered to nominate two 
directors. 





Great Steamship and Hotel Company, Limited. 


Registered on the 10th inst., with a capital of 
£40,000, in £1 shares, to trade as shipowners, 
merchants, hotel and tavern kee rs, wine and 
spirit merchants, and showmen, “The subscribers 
are:— 


Shares. 
8. W. Coe, Baltic-buildings, eget, repent: 
nt 


A. 4 Gilwern, brew er. . 
J. he Thomas, “wes -buildings, Liverpool, ship- 


wer 

W. ~% Austin, ‘31, “Great "George- ‘street, Liver- 
poo! 

A. a4, Moulding, 5, South Albert-road, Liver- 
poo! 

F. Harley, City “buildings, Liverpool 


D. F. Houston, 15, ne sanghe Liverpool, 
secretary .. 


Registered without muti ection 


ee 


Kohler Sewing Machine Company, Limited. 


Registered on the 10th inst., with a capital of 
£50,000, in £1 shares, to trade as sewing machine 
manufacturers and mechanical engineers, The 
subscribers are :— 

Shares. 
J. A. Oliver, 10, King's Cross- road, clerk .. .. 
J. Gray Durant, 5 5, Guildhall-chambers. . 
T. Durant, jun., 5, Guildhall-chambers, solicitor 
J. Fraser, 5, Guildhsll-chambers clerk .. 
H. Ellington, 107, Fleet-street, journalist ; ee 
E. Kohler, 64, Fore- street, machinist 
F. W. Thornton, Royal Hill, Greenwich 


The number of directors is not to be less than 
two, nor more than seven; tue subscribers are to 


appoint the first; qualification, £500 in shares 
and stock. 


Pet te tae et tt 





Phonophore Syndicate, Limited. 


This company was registered on the 10th inst., 
with a capital of £90,000, in £1 shares, to pur- 
chase from Mr. Arthur Rust, of Leicester, certain 
inventions relating to telephony and telegraphs. 
The subscribers are :— 


8 

E. Churchill, 9, Gilbert-street, W.C., electro- 

metallurgist a: a 

J. Cromar, 348, Munton-road, 8.E., “clerk es ee 
P. Parminter, St. John 's, S.E., clerk ae 

E. Drive, Blomfield House, London-wail, 


secretary 
A. Cunnew, 70, New North- road, clerk. P 
8. R. Habben, 1, Hit Pate {ee 
C. D. Kimber, West H Fane articled clerk 


The subscribers appoint the first committee of 
management ; qualitication, 100 ordinary shares. 

@ remuneration of the committee will be at the 
rate of £100 per annum each, with £50 additional 
for the chairman, provided that the maximum be 
£150) per annum, 


1 
1 
1 
1 
1 
1 
1 


Pontifex and Wood, Limited, 


This is the conversion to a rey oe of the engi- 
neering business carried on by Messrs. Pontifex 
and Wood, at Shoe-lane, Millwall, and elsewhere. 
It was registered on the 14th inst., with a ca ital 
of £100,000, in£1 shares, whereof 400 are founders’ 
shares, The subscribers are :— 
Shares, 
*E, A. Pontifex, Shoe-lane, see ee Cee 
*E. L. Pontifex, Shoe-lane, enginee’ 

*M. Pontifex, St. Andrew-street, E. 0, solicitor. 
- W. Neild, Shoe-lane, engineer ais 

C. Major , Shoe-lane, market clerk.. 1. 

. Scott Metzner, Shoe-lane, office man: 
Sydney Pitt, St. Andrew-street, E.C., so citor . 


The number of directors is not to be <a than 
three, nor more than twelve; the first are the sub- 
scribers denoted by an asté ‘isk and Messrs, Wm. 
Pontifex and Austin Joseph King. The remune- 
ration of the ordinary directors will be £200 per 
annum, 


we 





THE PATENT JOURNAL. 
Condensed from the ee & Commissioners of 


Application for Letters Patent. 

*,* When patents have been ‘‘communicated” the 
name and address of the communicating party are 
printed in italics. 

18th December, 1887. 


17,115. Tuspine, W. L. Purves, London, 
17116, Bausu or Bnoox Hanvues, W. P. and T, Fox, 


17,117. Sappixs, J. B. Brooks, Birmingham. 

17,118, heteig ted A. Lever, "sé T. Pearson, and T. 
Richmond, London. 

17, ro goon and Sparinc Metats, A. Paterson, 

on, 

17,120. Burttoy-notes, H. J. Allison.—(The Harris 
Button Hole Attachment Company, United States.) 

17,121. Sasu Locks, J.T. Lister, London. 

17,122. Pressinc Topacco Down in Pires, W. H. Welsh- 
man, birmingham, 

17,123. Stretcuinc Trousers, &c., H. J. Morris, 
London. 

17,124. Mowers, J. or gy Glasgow. 

17,125, Grass Pcates, A. D. Brogan and A. M. Malloch, 

ow, 

17,126. Screw Giii-Boxes, J. Stake, Halifax. 

17,127. Temprerinc Stee. Wire, J. and H. Law, 
Halifax. 

17,128. Brakes, R, Simpson, Birmingham, 

17,129. Keyes Warcues, H, East and ¥. L. Turner, 
Birming ham. 

17,130. Geastad Roors of Stations, &c., T. R. Shelly, 
Bmethwick. 

= Acruatinec Vacuum Brakes, W. H. Blakeney, 

un 
17,132. Tea- -pots, 8. Gibson, Longport. 
1188. Suowine Optica I.iusions, A. P. Wire, 


17,134, "pena, D. B. Morison, Hartlepool. 

17,135. IMPERVIABLE Cane for Bass Brooms, J. Griffin, 
London. 

17,186. Cisrerns, A, Carter, Liverpool. 

17,187. Bows for Strincep Instruments, C. R. 
Betjemann, London. 

17,138. Voraic INpucTION APPARATUS, R. H. Courtenay, 


mdon. 
17,189. Covertnc Wire for Hat-suares, A. Horowitz, 


mdon, 
17,140. Damp-proor Soues for Siiprers, R. J. Baggaley, 
London, 
7,141. Venticatinac Fans, J. S., T. A., and E. R. 
Walker, Liverpool. 
17,142. Nait-sers, P. Jensen.—(D. P. Cowl, United 
States.) 
—, Pitz Fasrics, J. Worrall and J. Kershaw, 
mdon. 
17,144. RecuLatine Suprrty of Water, H. W. Heale, 


mdon, 
17,145. Vans for Carryinc Hay, &c., H. Rundle, 
ndon. 

17,146. NEEDLE, O. Heynold, London. 

17,147. ComBInep SHirt, Watscoat, and Braces, G. O. 
Crowther, London, 

17,148. CaTTLe Criss, E Pratt, London. 

17,149. Compressing Powperep Supstances, J. A. 
McFarran, London. 

17,150, Arrixinec Castors to Furniture, J. U. Hanks, 
jun., London. 

17,151. Gravitation Rattways, A. W. McMurdo, 


asgow. 
17,152, Macuine and Heavy Guns, A. M. Maude, 


Ow. 

17. pel Fitters, &c., F. H. Urry and O. Trimming, 
mdon. 

17,154. Tusine, G. F. Sheath, London. 

17,155. INCANDESCENT Etectric Lamps, T. A. Edison, 


on, 

17,156. Puriryine ALLoys of Mancanese, J. Bedford, 
mdon, 

17, os ee H, H. Lake -+(J. 0. Whitten, United 


17, 158. Steam Borers, H. H. Lake.—(N. H. Daniels, 
United States.) 
17,159. PLaninc Metau, J. Y. Johnson.—( IV. Sellers 
and J. 8. Bancrort, United States.) 
17,160, Lames, H. Salsbury, London. 
17,161. Venticatino Carriaces, W. Sherman and G. 
Cordwell, London. 
17,162. MeTALic Piates, C. Salcher and H. Schwerts- 
chlag, London. 
gs aa of Carriacges, &c., C. A. Sundgren, 
mdon. 
17,164. SHoes, A. and J. Lion, London. 
7, Lanp Rouvers or CLop Crusners, W. Jones, 
ndon. 
17,166. ORNAMBNTING ARTICLES with PLusH VELVET, 
8. H. Levi, London. 
17,167. Expvosives, J. Y. Johnson.—(F. C. Glaser, 
Germany.) 
17,168. Vatve Gear for Motive Power Enoines, D. 
Joy, London, 
17,169. Coating Metat Puiates with Tin, &c., D. 
Edwards, R. Lewis, and P. Jones, London. 
17,.70. Mountine Guns, T. Norden‘elt, London. 
17,171. Caarns for Workine on Cuain WHEELS, F. 
2y, London, 
17,172, Sam Hanks, T, O'R. Jameson, London. 
17,173. Sate and DeLivery of ARTICLES on the INsER- 
tion of Coins, W. H, Davis, London, 


14th December, 1887. 

17,174. Prorectinc Boxes without Lock or Key, R. 
Slagg, London. 

17,175 PHonocraPHs and PrHonoorams, G. E. Gourand. 

T. A. Edison, United States.) 
17,176. Protectine Houses from Burctary, &c., T. 
n, Alcester. 

17,177. Wares for Grinpina, &c., E. D. Barker, 

London. 


17,178, Steamine Hay, &c., H. Jephson, oats. 
17,179. FLUsHING CISTERNS, &c. H. G. Frost, Di 
17,180, Ixpicatinc the Direction in which Saarts 
are Rev oLvine, W. D, Thompson, Liverpool. 
— HypratTeD Puospuates, L. G. G. Daudenart, 
ve 


poo! 

17,182, Cap Bars of Top Ro.tiers of Macurnes for 
Dovstixo, &c., Yarn, C. W. Lancaster, Halifax. 

17, oe &c., G. Wilkinson and D.’A. Bromner, 

mdon. 

17,184. Biapes of Skates, M. W. Maylard, Croydon. 

17, 185. Stor Motion for Looms, C. Bedford, Halifax. 

17, 186, ORNAMENTING METALLIC SURFACES, R. E. 
Hides, Sheffield. 

17,187. TH1n Meta Wepoeg, W. Atherton, Todmorden. 

17, 188, Matrresses, E. J. Bates Live ll. 

17,189. Preventinc Arr and Deer Passing under 

Rs, F, Cook, Halifax. 

17,190. Cups or Furers of Sprxxina Macaines, G. 
Glydon, Birmingham. 

17,191, Decoratine Furniture, A. L. Bayley, Sutton 
Coldfield. 


17,192. AUTOMATIC Ogee of RatLway CaRRIAGEs, 
T. Reeves,—(G@. D. Pearson, Canada.) 

17,193. BorLer MurF.es, J. Pursall and W. Lister, 
Birmingham, 


17,194, SLeeve Houiper and Curr Prorecror, 8. 8. 
Watts Birmingham, 

17,195. ay Bem R. Grindle, Birmingham. 

17, 196. Pumps, J, Anderson, Dundee. 

17,197. Fixina "ORNAMENTAL SUBSTANCES, A. L, Bayley, 
Sutton Coldfield. 
ue. Fasteners, B, C, Sykes and G. Blamires, 

ax, 

17,199. Dryino Stoves, J. H. Shorrock, London. 

17, 200. Sack Hotper, J. Caldwell, London. 

17,201. Economisine Fver in Furnaces, W. Gaskell, 


mdon. 
17,202, Wueets, &c., T. Caveney and C, Wrench, 
mdon, 





17,208, Water Meters, E. Schlindler, London, 
17,204, Sieve, J. egy aay ot W. Blows, India.) 
17, _ rapes ior Winpows, T. Bailey, jun., 


17,06, "Wasun-cuosur Apparatus, A. J. Hopkins, 


17, 07. Scnew Cars of Lupricators, T. F. Braime, 
mdon. 

17,208. Connectino the Rio of a Lanpino Net to the 
Haxpxe, T. H. Gould, London, 

17,209. Switca and Execrric Lame Support, J. Wil- 
ling, jun., and A. D. Douglass, London. 

17,210, ‘AUTOMATIC Lock, H. Moore, London. 

17, pall. DisTRiBUTING FERTILISERS, W. Schmidt and 

P. B. Spiegel, London. 

17, 212 EscarpemMentT and Reveasina MecuanisM, F, 
Foster, London. 

17,213. Hor-waTer and Sream Rapiators, J. Russell, 
London. 

17,214. Encravino Macaines, J. Bryce, Glasgow. 

17,215. Friction Ciutcs, T. Bailey and J, Cook and 
Son, London. 

17,216. Warp Lace Macuines, W. Start, jun., London. 

17,217. Sats, &c., G. Templeman, Londo on, 

17, "218. OW, &¢., BoRNERS, kK. Wallwork and A. C, 
Wells, Manchester. 

17,219. Maxine WaTeR Cans, &c., W. J. Howcroft, 
London. 

17,220. Fitters, P. A. Maignen, London. 

17, 221, COUNTERBALANCING HavuLaGe Kopes, R. H. 
Arthur, London. 

17,222. naam Gear of Tricycies, &c., J. 8. Kerr, 


17,223. Raruactine Gas and other Licuts, J. Cobbe, 
London. 

17,224. Vivarium, W. Henley, London. 

iz, "225, SWITCHBACK Raitways, A. Barnes, London. 

17,226. Savery Hooxs, H, J. Haddan.—(d. Guurra- 
tino, Ottoman Bmpire.) 

17,227. Ruvers, H. J. Haddan.—(H. Guarracino, Otto- 
man Empire.) 

17,228. Cuain WueE Ls, &c., C. Thompson, London. 

17 229. BorrLe Stoprers, i J. Vanderford, London. 

17,230. VenTILaToRS, BLoweRs, &c., H. Kraemer, 
London, 

17,231. Disrrisution of Exectriciry, H. Edmunds, 
London. 

17,232. Protectinc Exectric Circuits, W. T. Glover 
and H. Edmunds, London. 

17,233. Sprinc Roiuers for Wixpow Buinps, G. D. 
Peters, London, 

17,284. FRItuina, C. G. Hill, London. 

li "235. ARMATURES for DyNano- ELECTRIC MACHINES, 
kK. J. Paterson and C. F. Cooper, London. 

17,236. Bakine Ovens, J, Mason.—(/. &. J. L. Mounié, 
France. ) 

17,237. SiGNaAL ALARUMs for Locomotives, D. Drum- 
mond, London, 

17,238. Cookixa Sroves or Rancges, M. E, Owen, 

ndon. 
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17,239. Lockixc Device for Covers of RorTaTInG 
NuaFts, W. Taylor.—(F. Lejeune, Austria.) 

17,240. PuRIFYING and CirncULaTING WaTER in STEAM 
BoiLers, J. C, Jopling, Sunderland. 

17.241. ComMBINED SPANNER and Pincers, J. Foster, 
Birmingham, 

17,242, Coax Vases, &c., W. Patrick, York. 

17, "243. Routine and UNROLLING Maps, &e., T. P. 
Johnston, Glasgow. 

17,244. CoMBINED KEVERSIBLE KNEELING and Foor- 
sTOoL, W. G. Barrett, Dublin. 

17,245. REVOLVING Motion connecting Pickers with 
Pickine Sticks and S1RaPs in Looms, G. P. Jaques 
and W. Holliday, Leeds, 

17,246. Hernia ‘I'kusses, J. 8S, Burgess, Manchester. 

17,247. Matt KILN FLOOR, Cc. E. Mumford, Bury St. 
Edmunds. 

17,248. HypravLic Rivettinc Macuisg, R. B. Smith, 
Glasgow. 

17,249. Suape Hopers for Canp.es, P. E. Ayton, 
Birmingham. 

17,250. 'kaveLLING Trucks, &c., J. Tonry, Wolver- 
hampton. ; 

17,251. Corts, A. E. Lloyd, Bristol. 

47,252, Dynamite Guns, hh. 8. Maxim, London. 

17,253. TREATING RIFLE BakkRLS to Prevent them 
BECOMING Crookep while Firnixc, H. 8. Maxim, 
London. 

17,254. Dram, &c., Yary, G. W. Liddiard, Man- 
chester. 

17,255, Conpensers, D. Herman, Liverpool. 

17,256. Tonic LozenGE, &c., ‘I’. erg Halifax. 

17. "257. CurTLERY BOLSTERS, &c., J. G. Crowther, Shef- 


17,258. Mountinc Stereotyre Prates, C, T. Jacobi, 


mdon. 

17,259. Bittianp and Drixinc TaBLe ComBIneD, 8. 
Twist, Birmin; 

17,260. "BRONZING Inpia- -RUBBER, &c., J. F. Kelly, 
London. 

17,261. BLIND Racks, W. H. Hazlewood, Birmingham. 

17,262. FIXING SHARPENED Pieces to Horsessoss, L. 
Ratcliffe, Glasgow. 

17,263. VeLocipeDes, C. Lurie, 1 London. 

17,264. Orenine Doors, T. J. H , Twickenh 

17,265, APPARATUS ior STREET CARs, a Rhodes, Bir- 
mingham. 

17,266, Cigar Cases, J. 8. Rhodes, Birmingham. 

17,267. ELectric Switch, A. W. Southey and H. 
Mellor, London. 

17,268. Preservep Foon, M. Frischer, London. 

17,269. ConsTRUCTING STEAM Wincues, F, W. Cannon, 
London. 

17,270. Wa.xkrnc Sticks, &c., F. J. Biggs, London, 

a —— “CLOSET, «c., CisterNs, J . Honeyman, 








17, O72 Hoczuve or Putrinc orF Surps’ Boats, J. D. 
Morton, Liverpool. 

17,273. MANUFACTURE of CHLORINE, L. Mond and G. 
Eschellmann, Liverpoo! 

17,274. Bacs, W. P. Thompson.—(W. H. Kerr, United 
States.) 

17,275. WHEELS, &c., W. P. Thompson.—(Z. Moreau, 
Belgium.) 

a Cocks for use with Liquips, E. Beauvalet, 

ndon, 
ag P nessa Va.ves, W. L. Wise.—(F. Heuser and 


Germany. 
vigit. “Se Lenn 9 STaNDARDS for Scuoors, J. Heywood, 


17,279. Pisces, Quick, London. 

17,280. Butrress THREAD a Toot, E. Breffit and 
Co., London. 

17. asi. ORNAMENTING METAL Work, 8. Tuddenham, 

ndon. 

17,282. UmBrexas, F. 8. Liley, London. 

17, 283, ARTIFICIAL CoLD, &c., F, W. Chapin, London. 

17, 284. ae Meta Pipes, H. Russell.—(A. Boll, 
Gern ern 

17, po — Smoxine Cuimveys, H. A. Hancock, 


17,286. ‘Seamawe Herauts to be MEasuRED, J. Gozney, 
London, 
17,287. APPLYING Sanp to PREVENT SiiPrPino, J. Jeffrey, 


ndon, 

17,288. Compounp Castincs for ARMOUR-PLATES, 8. 
Siemang, London. 

17,289, TRasHING, ‘&e., Suear Cane, T. Tomlinson, 
London. 

17,290. Evaporatino Brine, A. Knoop, London. 

17,291. GLoves, W. Vaughan, London. 

17,292. Inkstanps, W. T. Shaw, London. 

17 293. Dies, T. Nordenfelt, London. 

17,294. TeLescorpe Screw Fastener, C. C. Wright, 
London. 
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17,295. Rotiers for Drawinc or Rovixea MacHINEs, 
J. cock and F. Pearson, London. 


17,296. REGISTERING PHOTOGRAPHIC Printixc Framy, 
W. H. Prestwich, Londen, 





17,297. Stampixc Measures, W. L. Evans, Cardiff. 
17,208. ELecrro-preumatic Action, E. H. Suggate, 


17,299. GARDENER’S Tasiet, C. Longbottom, Bradford. 

17,800. fog Vatves for Steam BoiLers, Fs 3 Slack, 
an 

ay oo eed Sa.e of Scents, &c., E. Thomas, 


on. 

17,802. Spapes, H. McC. Alexander, Cheltenham. 

17, 308. Ink Pab, C. H. Green, London. 

17, 304. Canniens for Preumatic Tunes, F. B. Welch 
Manches 

17,805, oe for Reaprxe, J. Jameson, Newcastle- 
upon-Tyne. 

17,306. Non-conpuctors, E. T. Atkin, Sheffield. 

17, 307 GristLE Tannep Raw Hive, a Taylor, Roch- 


17,308. Water Bort.es, J. P. West, Horsham. 

17,309. Knire CLEANERS, Dé bang ‘Brighton. 

17, $10. Foo SicNaLuine, E. W: Isle of Man. 

17, 311. DistnrecTIne photons.) Robertshaw, Man- 
chester. 

17,312. Baker’s Finr-nox, W. Begg. Sale. 

17,313. Preservine MILK, J. M. Dowden, London. 

17, 314. PaDDLE-WHEELS, Ww. Alexander, Glasgow. 

17,315. Bricks or Biockxs from Coat Dross, L. A. 
Brode, Glasgow. 

17,316. Treatino Ores, H. Aitken, Glasgow. 

17,817. Box Nattinc Macuines, A. Bridgman and 
R. J. Hodges, London. 

17,318. Wrappinc and Packine Butrer, &c., C. G. 
Sérensen, London. 

17,319. Ancuors, W. L. Byers and J. B. Storey, 
London. 

17,320. Lieutine Evectric Lamps, C. Auty, London. 

17, 321. ComBinaTion StanD, P. R. Allen, London. 

17, "322. CLEANING CoTToN or other Freres, J., R., and 
J. Greenhalgh, London. 

17,323. Hyprants, J. Hanford, London. 

17, 324, A placate of SMOKE, &c., J. Southwick, 

mn 
17,325. ‘Gacenne Irons, J. A. Bourry, London. 
17,826. O1 Openine and Cosine Fan.icuts, J. Hill, 


17,327. Dom Macuines, P. Gaskell and J. Young, 
Birming’ 


17,328. Leone, J. Schubert, London. 

17,329. Cases for Pencizs, &ec., J. Y. Johnson.—(H. 
Berobzheimer, United States.) 

17,330. Trouser Cur, T. H. H. Cauty and T. Grob, 
London. 

17,831. CiGAR-MAKING MACHINES, F. Lay Londor. 

17, 332. Cuest Protectors, M. B. Scott, G 

17,333. Casu Tits, G. R. Stokes, W, Loney, and T. M. 
Favell, London. 

17,384. FIRE-ARMS, T. 8. Heffer, London. 

17,335. Sewinc Macutnes, I. Hendrickx, London. 

17,336. Feep-waTeR Insectors for BorLers, W. Wentz, 
London. 

eo Dye Cotour for Lace Gauzes, &c., C. J. Cor, 

ndon. 

17,338. Miners’ Sarety Lamps, &c., E. Bainbridge, 
Sheffield. 

17,339. Prerroteum Enornes, W. W. W. Moore 
London. 

17,340. Omvrment, J. Thomson, London. 

17,841. Apparatos for Exuipitine Views, G. Hughes. 
—(V. Bonnet, H. Lissagaray, and A. and A, Richard, 
France.) 

17,342. Fumicator, W. Finch, London. 

17,343. Le and FILLING CARTRIDGE Cases, G. 

one, Lon 

16,344. CHaIRs, va. H. Lake.—(L. Dommartin and Dios:e, 
fils, France.) 

17,345. Fire-arms, Sir H. St. J. Halford, W. E. Met- 
ford, and A. Greenwood, London. 

17,346. VEGETABLE SUBSTANCES, ‘i: Z Boult.-(/. B. 
Lehmann, Switzerland.) 

17,347. Ammonia, E. Meyer, London. 

17,348. Primary *LicHts, K. Robbins, London. 

ag os DentaL Encines, 8. Pitt.—(4. Weber, United 


Stat 

17,350. towns for Onpnance, T. Nordenfelt, London. 

a MecuanisM for Guns, T. Nordenfelt, 

mdon. 
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17,352. Bicycues, &c., G. Patrick, London. 

17,353. Governinc SpeEep of Gas Enoines, R. Wall- 
work and T. Sturgeon, London. 

17,354. Latues, A. B. Milne, Birmingham, 

17,355. AXLE PULLEYs, A. B. Milne, Birmingham. 

17,356. Provipixc METALLIC Oxsects with a Coatinc 
of Mo.ren Trix, A. E. Barthel and J. C, J. Moller, 
London. 

17,357. Macurnes for Forminc Screws round the Exps 
of Tuses, W. H. Allen, London. 

17,358. Hosizry, F. Jackson, Leicester. 

17,359. LoosE-REED Looms for Weavinc, R, Riley, 
Manchester. 

17,360. CanriaGE Warr Ho.per, J. G. Stidder, Lon- 


don. 
17,361. Saarr Bearrinos, J. Hopwood, Southport. 
17,362. Gerrrne Coat, &c., L. C. Cox, Ravenstone. 
17,363. SHapinc Ductrite Metats to Form Concavr, 
&e., nye O &c., J. and J. Kirkwood and D. W. 
Kemp, Glasgow. 
17,364. SPEAKING “Tue Fittixes, H. Coppin, London. 


17,365. CartripoEs, J. Nicholas and H. H. Fanshawe, 
London. 

17,366. Construction of Bitt1arp TaBLes, S. Abra- 
hams, Glasgow. 


17,367. ‘PREVENTING Waste and BREAKAGE of YARN on 
Bosnis, J. Wright, Bradford. 

17,368. SrRercHING Wires of PianororTeEs, &c., J. F. 
Vaughan, Birmingham, 

17,369. MaTeriats for Surcicat Dressines, H. PB. 
Appleby, Manchester. 

17,370. SeparatTinc Liqurps from Sour Martrers, J. 
8. Sawrey and H. Coleet, London. 

17,371. Preventine Motion of PeramBuLators, &c., 
J. Boylan and J. E. Carter, Halifax. 

17,372. StieFENER for the Borroms of Trousers, L. 
Wacks, London. 

17,373. Se.r-supporTinc Lawn Tennis Pores with 
Feet, A. Cammick, London. 

17,874. Meta Hanpies for Fursiture, E. 8. Cope 
and W. Allman, Birmingham. 

17,375. DetacHaBLE Buttons, E. Korte, Barmen. 

17,376. Pipes for Conveyinc WaTER, &e., F. E. Piumt, 


17,377. Stoppers for Borries, W. and E. Hazlehurst, 
Rochdale. 


17,378. Recovery of Bye- -PRoDUCTS, J. Jameson, New- 
castle-on-Tyne. 

17,379. Carico Printinc Rouiers and CYLINDERS, 
&c., W. and J. Thompson and A. F, Macfarlan, 
Glasgow. 

17, pol ‘Automatic Poou Invicator, W. Fairservice, 

mdon. 

17,381. Bye-propuce, C. H. and R. L. Roeckner, 
Tynemouth. 

17,382. ORGANS, = G. Clark and M. Hetheringtor, 
Wallsend-on- 

__ Gas Tap, M. W. Me Liver 
17,384. Macazine Guns, A. J, Bou tM. Hartlev, 
United States.) 

li, o Bross for Fiat-BsortoMeD Ratxs, T. Thomso , 


verpool. 
17,386. Sotes of Boots, W. F. Hart.—(C. 8. Larreber, 
Germa: 


ny.) 
17,387. WHEELS of Rartway Venicies, R. Bradsnaw, 
anchester. 
17,888. Apparatus for PLayine Games, W. F. Barrett, 
iverpool, 
17,389. Heating by Rapration, A. J. Boult.—(’. 
Wauters and A, Mignot, Belgium.) 
17,390. Vatves for STEAM GENERATORS, M. Wilson, 
Glasgow. 
17,391. GuNrowpeER, T. G. Hart, London 
17,392. Gas-BuRNERS, H. J, Davis and H. C. Turner 
London. 
17,393. Gcipe Framine of Gas-notpers, S. Cutler 
London, 


and 
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17,394. Mecuanicat TeLepHone Lines, W. H. Munns. 
—(D. M. Monjo, United States. 
- a Motion for Warrixe Mitts, B, Cooper, 


17,396. Comspustion Stove Grates, R. W. Dickenson, 
Sheffield. 
17,397. Dampre Sto’ J. H. Shorrock, London. 


, London. 
17,399. Lockine Nuts, W. P. Wilson, don. 
17,400. Tart Courtine, C. E. Struck and J. A. Bald- 
win, ion. 
17,401. Securmve Rapiation of Gas, W. Phelps and 
W. London. 


17,402. Proxrmve on Bauus, W. L. White, London. 

17,403. Lusricant for Mitt Roiis, W. Cooke, jun., 
and M. K. Cooke, London. 

17,404. Carryinc Parcets, I. W. Parmenter. —(C. 
Blliott, United States.) 

17.405. Sarery Guarps, W. J. Lloyd and W. Priest, 
London. 


17,406. SrraicHTentne Wire, 8. Sanders, London. 

17,407. AvuromaricaLty De.iverinc Goons, G. F. 
Littticke, London. 

17,408. Reornerative Apparatus, B, F. Elderton, 
Lendon. 


17,409. Evecrricat Primers, C. A. McEvoy, London. 
17,410. Manvracture of Paper Boxss, E. 8. Higgins, 


on. 
17,411. Sroprertne Bort ies, T. Sharples, T. Schofield, 
and J. E. Hall, London. oo , 


17,412. Manvuracture of Soprum, &c., H. H. Lake.— 
(C. Netto, Germany.) 

—, Warmixe Conservatories, &c., C. Toope, 

ion. 

17,414. Arracuixe Buttons to Learner, H. H. Lake. 
— U1. J. Saunders, United States.) 

17,415. Measurine, &c., Apparatus, J. G. Lorrain, 
London. 

19th December, 1887. 


17,416. Aquatic Rounpapouts, A. Pengelly, Ring- 
more. 

17,417. CarriaGe Sprinos, R. Grindle, Birmingham. 

17,418. Srzam Borters, J M. Stratton, Glasgow. 

— Pressure Vacuum Gavuces, T. 8. McInnes, 


iw. 

17,420. Portaste Hur, J. C. H. Peacocke, East 
Indies. 

17,421. VentrLators for Suips, J. Broadfoot, Glasgow. 

17,422. Umpreras, &c., W. Ross, Glasgow. 

~~ Manvuracturinc Brusnes, H. Besson, Lon- 

on. 

17,424. Orrom F. Robson, Newcastle-on-Tyne. 

17,425. Extincuisninc Fires, J Rayner, Halifax. 

17,426. Jacguarp Macurves, W. and H. A. Fielding, 
Manchester. 

agg Macuines, J. Leeming and R. 


, Halifax. 
17,428. Om Lamps, J. Linley and J. T. B. Bennett, 
Lozells. 


17,429. Harpentne the Pornts of NEEDLE-POINTED 
Carp , G. F Priestley, Halifax. 
—_ Pomps for Gasgs, &c., M. C. Bannister, Liver- 


poo! 
7. eee Buckie, L. F. Wish and C. Ellis, 


on. 

17,432. Corsets, A. Lane, London. 

17,433. Exorves, L. Sanderson, Essex. 

17,434. Skates, A. J. Boult.—(4. Diamant, Austria.) 

“=. Avromatic WeIcHING Macuives, A. Harris, 
Vv 


a re EasuRiInG Distant Opsects, &c., T. Myers, 
vi 
17,437. Prvorrinc Swine Looxrnc-ciasses, W. J. Payne, 
mdon. 
17 438. Foc Sicnat Apparatus, R. H. Hughes, 
London 


17,439. Bomtinc Water, O. de Zastro, London. 

17,440. Wearinc Apraret, F. Kingston, London. 

17 441. Hoxpsy Horses for Rounpasovuts, J. and W. 
Wass, London. 

17,442. Forminc Surraces for ApvEeRTIsING, A. Ford, 


mdon. 
17 443. Cican Houtper, H. Machtanz, London. 
7,444. inc Screw Nets of Botts, E. P. Prince, 
London. 
17,445. Pencit Drawinc Compasses, W. Bridge, jun., 
London. 
17,446. Fisainc Apparatus. O. de Zastro, London. 
17,447. Paper Wacxine Sticks, J. H. Clymer, Lon- 
jon. 
17 448. Propucinc Motive Power, A. Feblen, London. 
17,449. CarTripces, E. W. Creecy and 8. G. Browne, 


London. 
17,450. Neepites, R. Sunyé and V. L. A. Blumberg, 
London. 


17,451. Cranes, W. H. Ridgway, London. 
17,452. ProsectiLe, De L. Kennedy, London. 
17. = Se for Castinc Lycots, &c., M. Scott, 
mdon. 
17,454. Sewrsc Macurves, F. 8. Sharpe and The 
pe 3 Pocket Sewing Machine Company, 


ion. 
17,455. Locx-strrcn Sewrsc Macurves, F. 8. Sharpe 
— ba Maldacot Pocket Sewing Machine Company, 

mdon. 
17,456. Lock-strrcn Sewrsc Macuryxes, F. 8. Sharpe 
_ _— Maldacot Pocket Sewing Machine Company, 

ndon. 
17,457. Evecrric Sarery Lamps, H. E. M. D. C. Upton, 


London. 

17 458. Cumyey Tor, 8S. Hollyman and J. Horne, 
London. 

re Caprvet Fo.pixc Bepsteaps, F. E. McMahon, 


on. 
17,460. Ventcies, J. Stevenson.—(A. and V. Lacanan, 
and F, Garino, France.) 


17,461. Protrocrarsine, J. Hines, E. and A. Howail, 
Glasgow. 

17,462. Detivery of Preparin Goops C. Walling, 
London. 








SELECTED AMERICAN PATENTS. 
(From the United States’ Patent Office Official Gazette.) 

370,389. Biast on Exnaust Fan, M. Gregg, Rochester, 

‘ N.Y.—Filed April lst, 1887. 


Claim.—In combination with a revolving disc, K, a 


370, 389) 








blast fan, similar right and left-hand open frames c, 
secured to said 


disc and extending beyond the peri- 


per thereof, and a blade, b, ginoes to cover said 
rames and tie them together, substantially as shown 
and described. 

3'70,396. Process or Securrnc Rupper TIRES IN 


Claim.—The hereinabove-described process of fasten- 
ing rubber tires pe wheels, which consists in, first, 
rotating the wheel with its rim in contact with the 
rim of a secon wheel which runs in the cement ; 
next, rotating the wheel with its cement-covered rim 


'370,396)) 









































in contact with cement-dressing devices shaped con- 
formably to the tire which is to be cemented on to the 
rim ; irdly, stretching the tire over the rim; 
fourthly, heating the rim sufficiently to make the 
cement yield to the tire; and, lastly, revolving the 
wheel, with its tire expused to radial pressure, while 
the cement is cooling, substantially as set forth. 


$70,405. Ixsecror, W. R. Park, Taunton, Mass.— 
Filed September 13th. 1386. 
Claim.—In combination the steam supply C, the 
chambers A and B, the double valve ab, the pas- 
sage «, leading from chamber A, the water supply D, 









Wa 


Pa 


the nozzle G, tke tube g, open to the water supply, not 
only at the mouth, but also at gi, and the nozzle H 
sol the tubes / A!, all arranged and operating substan- 
tially as described. 


$70,451. Raiway Ware, 7. R. Crampton, West 
minster, England.— Filed June 7th, 1887. 

Claim. (1) A railway wheel having the regular or 

faced tread bounded on the side next the 

lange by an annular groove, substantially as and for 

the purpose set forth. (2) A railway wheel having 


the regular or plane-surfaced tread bounded by the 


(370, 451 






a 


a 


two annular grooves, substantially as and for the pur- 
pose set forth. (3) A railway wheel having the regular 
or plane-surfaced tread boun on one or both sides 
by a groove or grooves, and so constructed that its 
bounding edges traverse laterally upon the face of the 
rail and are subject to wear, together with the rest of 
the tread of the wheel, whereby the tread is prevented 
from wearing hollow or irregular, substantially as set 
forth. 


370,508. Bare Tie, F. 7. Warburton, Newport News, 
Va.—Filed Avguat 12th, 1886. 

Claim.—The combination, with the buckle B, having 

a transverse slot with parallel upper and lower sides, 

of the band sections A, having enlarged ends a, said 


slot and band ends being proportioned to each other, 


370.508) 





as hereinbefore specified, that is to say, the slot being 
wider than the combined thickness of the body of the 
band and one of its thickened ends a, but narrower 
than the combined thickness of both said ends a, as 
and for the purpose specified. 


370,521. Rottmne Mitt Prant, C. B. Beach, Cleveland, 
Ohio.—Filed April 6th, 1887. 
Claim.—{1) In a metal rolling plant, the combination, 
with a train of rolls, of the coiled billet heat-retaining 
box A. said box inclosing a reheated coiled billet as 





the latter, taken from @ reheating furnace, is being 





bey: en ey ie mY roll train, — as 
set fo na me naling — e com - 
tion, with ® first stand of ro! in a roll train, of 
the coiled billet heat-retaining box A, located in front 


of and close to said stand of rolls, said box provided 








with interior rotary drum ; and having delivery open- 
ing ¢, substantially as set forth, 


$70,501. Fortirication ror Coast AND HARBOUR 
DeFexce, T. L. Sturtevant, Framingham, Mass.— 
Filed November 30th, 1885. 
Claim.—A system of fortificatio. consisting of bat- 
teries floating in a body of water enclosed practically 


370,501) 





upon all sides by an unbroken belt of earthwork sur- 
rounding and protecting it, substantially as and for 
the purposes hereinbefore set forth. 


370,523. Rotiise Mitt Prant, C. B. Beach, Cleveland, 
Ohio.—Filed February 18th, 1885. 





\\ 
\ 
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Claim.—As a new article in metal rolling, a coiled 
billet, substantially as set forth. 





370,657. Breecu-Loapinc Orpnance, G. Quick, Chip- 
ping a Gloucester, England.—Filed January 
15th, 1887. 

Claim.—{1) In combination with a breech-loading 
= having a transverse opening to permit the breech- 

lock to be slid transversely to axial position in the 
breech of the gun, a breech-block having opposite 
parallel plane surfaces and intermediate screw sections, 
which latter engage corresponding sections in the 
breech chamber of the gun. (2) The improved breech- 
loading srun, having, in combination, the body A, pro- 
vided with a recess B and guide c, means, substan- 
tially as set forth, for “orgy and closing the breech, 
locking lever E, moun in the end of the breech- 
screw lever, firing lock F, actuated by the locking 
lever, chamber Q, extractor plate q, located at the rear 
of the chamber, and the two-armed and toothed 


370,657, 
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extractor lever h, arranged to engage with the rack 
bar k and with the toothed guide-pin + of the extractor, 
all as set forth. (3) In combination, with the body A 
having the recess B, with a on of its screw th: 
ere Be breech screw ' obturator 0, ae gem om 
substan’ as described, = Seay oe closi 
the breech, hocking lever E, firing lock F, actuated by 
such lever, chamber Q, extractor plate q, located at 
the rear of the chamber. and extractor lever h, all as 
set forth. (4) The combination consisting of the 


loc! leyer located at the breech of the gun, the 
vent shutter, firing lock actuated by the locking lever. 
er extractor, extractor lever, arra: an 


operating as hereinbefore described and shown, 


370,725. Suipe-vatve, 7. 7. Brown, Chicago, lNl,— 
Filed November 24th, 1886. 

ea ge | The combination, with a slide-valve 

formed with suitable main and auxiliary exhaust 

passages and a rock-valve seated in said auxiliary 

I of an operating arm on this rock-valve, and 

a guide for said arm swivelled upon the steam chest at 
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a point past which the auxiliary valve is carried by 
the stroke of the main one, substantially as and for 
the po ny set forth. (2) The combination, with the 
main valve cl formed with the cored pasenge c?, the 
chambers d, and the passages d! ¢ ¢! of the rock- 
valve d?, seated transversely in the main valve and 
formed with the a3 the arm /, sleeve or guide 
J4, and the stud pe on which it is swivelled, all con- 
structed and to operate substantially as and 
for the purpose set forth. 


$70,801. Exvecrric Gas-Lionter, J. J. 
Ithaca, N. Y.—Filed February 7th, 1887. 
Claim.—{1) An electric gas-lighting ap tus organ- 
ised a cock and burner, a primary circuit 
k and arranged to close 
the circuit when the gas is turned on, an incandescent 
resistance coil to light the and a secon- 
dary circuit breaker arranged to break the circuit by 
the heating and quent expansion by the gas 
flame of some of the parts of said er ae 
breaker. (2) In an electric gas-lighter, in com tion 


MeGowen, 








with the burner B and expansible metallic bar K, the 
spring M, attached to said bar, said spring being made 
a metal less expansible by heat than said , and 
arranged to be deflected from a straight line by the 
cooling and quent tracti sail , Sub- 
stantially as and for the pu described. (3) In an 
electric gas-lighter, in combination with the burner B, 
expansible bar K, and less expansible — M, 
attached to said bar, the ke N Nl, and insulated 
late N2, said key being idly connected to and 
aust by said spring and arranged to break the 
circuit by the straightening and to close the circuit by 
the bending of said spring, substantially as set forth. 





,865. Device ror Protectina Borer Tunes, W. 
Hague and W. B. Cookson, Pittsburg.—Filed June 
22nd, 1887. 
Claim.—In combination with a boiler fire tubc, the 
corrugated section c, provided with an outwardly- 











rojecting flange Fa and cut or divided along one side 
in the direction of its length, as and for the purpose 
described. 


370,887. Harrow, J. 7. Hamilton and G. W. Hamil- 
ton, Friend, Nebr.—Filed April 26th, 1887. 
Claim —{(1) A connecting bar for harrow sections 
having an incline at each end for giving the harrow 
teeth a vertical or inclined position, substantially as 











and for the purpose specified. (2) The connecting 
bars A, having an incline at each end, in combination 
with the bars or frames C of a harrow, for connecting 
the bars or frames, substantially as and fur the pur- 
pose specified, 








Epps's Cocoa.—GRaTEFUL aND ComFortina.— By a 
thorough knowledge of the natural laws which . 
the operations of digestion and nutrition, and by 4 


pense es of my hy = Prope = for —_ 
selec’ r. ro’ our breakfas 
tables with a a Neate A red b which may 





mel oS 
save us many heavy doctors’ bills, It is by the judicious 
use of such articles of diet that a constitution may be 
gradually built up until strong enough to resist every 
tendency to disease. Hundreds of subtle maladies are 
floating around us ready to attack wherever there is a 
weak point. We —_ aes a a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
oe nourished frame.” — Civil Service Gazette. 
e ply with boiling water or milk. Sold only 
in packets, bf emer labelled—“‘ James Errs & Co., 
Homeopathic Chemists, London.” —[Apvt.] 
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ANEW METHOD OF OBTAINING THE STRESSES 
ON LATTICES. 
By WituiaM Rosertson, C.E, | 
Tue evaluation of the stresses in a lattice girder 
admits of many varied methods of procedure. Nearly 
every writer on the subject has some favourite system of 
his own, which he diligently strives to persuade the 
student is the best to adopt. Not a few of the methods’ 


which have from time to time appeared in Tue Enainerr | 


and elsewhere have been demonstrated by an oe 
and manipulation of figures or “tabular numbers,” which 
being added, subtracted, multiplied or divided, as the 
case may be, ultimately give, if not the exact, yet a near 


approximation to the value sought. So intricate indeed | 


are some of those methods that they resemble an arith- 
metical puzzle, and too often the modus operandi fatally 
escapes the memory, so that invariably reference to an 
example is necessary to ensure the confidence of the | 
student or designer, These methods, besides, look very | 
formidable on paper, and at first sight are not a little 





whole, and therefore also mutually one to another. It 
is convenient in practice to take as our starting- 
point the first full-length brace, as No. 2 in Fig. 1. It 
| will be seen from inspection of the figure that the system 
to which this diagonal belongs catries the weights W., 
Wi Woes Wei: ow, all that is necessary to be known 
is the proportion of each of those apex loads—live and 
dead-—which the bar No, 2 carries. These values are 
readily obtained, being equal to the reaction at left abut- 
ment, produced by the loads on the system under considera- 
tion. The proportion of dead load thus found x co-secant 
45 deg.—the angle of inclination of the bar—we take as 
one value, The proportion of live load thus found x co- 
secant 45. deg., we take as another value. These two values 
being obtained, we draw a right line A B, through which 
we draw vertical lines from the toe—or unloaded end— 
of each numbered bar as shown. Next, from the point d, 
where the vertical from the toe of No. 2 bar cuts A B, we 


| set off d e = proportion of dead load x co-secant 45 deg. 


—as before obtained for this bar; also set off df =pro- 
portion of live load x co-secant 45 deg.—as previously 





stated. Thus, since the dead load on each apex of the 





thatin thisfigure themethod of procedureis identical in prin- 
ciple to the foregoing ; but the application of the prin- 
ciple is somewhat simpler. Thus we do not require to 
find the load on any bar of the system as a startm, 
point; we merely set off at either extremity of span, an 
not on a line projected from any bar, d e = } total dead 
load x co-secant 45 deg. = 7 x 2° x 1414 = 24°75 tons. 
Similarly d f = } total live load x co-secant 45 deg. 
7x 5 x 1414 = 49° tons. 

The vertical lines representing the bars are then drawn 
from a point midway between their extremities. With 
these exceptions the scaling and construction for the maxi- 
mum stresses is the same as in Fig. 2. 

The di: of stress for the upright strats is the 
diagram of shear, since co-secant 90 deg. equals unity. 
Hence, to obtain their values, construct another diagram 
of stress, making— 


ad) el = } total dead load. 
d' f) = $ total live load. 
And proceed as before. - 


It is to be observed, however, that the verticals in the 
second diagram representing the struts are drawn in the 
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embarrassing to the student who is groping his way in the 
subject; nor are they less irritating to the practical 
designer, who, as a rule, prefers his scale and compasses to 
intricate or embarrassing calculations. It appears to me 
that all the foregoing tabular methods fail in that sim- 
plicity which is desirable, from a practical point of view, 
in dealing with such systems. This complicated treat- 
ment arises mainly from the fact that the advocates of 
such methods are too eager to deduce the “exact mathe- 
matical equivalent of the stresses.’ Within certain 
limits the attainment of this end may advantageously be 
neglected. The graphic method, as applied by me, is 
based upon this consideration ; and although exceedingly 
simple of application to any system of bracing, yet gives 
so close an approximation to the strictly mathematical 
values of the stresses that, in ordinary railway girders of, 
say, 80ft. to 100ft. span of the type shown in Fig. 1, the 
variation on bars No. 4 and No. 16 is only one and a-half 
per cent., and that on bars 8 and 12 three per cent. of their 
true theoretical value. On all the remaining bars there 
is practically no variation, the exact values being given 
by scale. In larger spans and with greater ratio of 
dead to live load, the variation would still smaller. 
It is worthy of note, also, that this slight variation 
is, in all cases, in excess of value; and consequently, 
as the practical man terms it, “on the safe side.” Still 
further; in any single-system latticing, the diagram gives 
the exact values throughout. See Fig. 3. 

Explanation of method.—1 will now show the reader 
how, for any multiple system of latticing such as Fig. 1, 
to obtain the maximum values of the stresses on all the 

rs from a consideration of one brace only. The possi- 
bility of this proceeding, I may add in passing, arises 





| girder in Fig. 1 is 2°5 tons, we 





find that the reaction at 
the toe of No. 2 bar is 


” 6 ” 


for Wi, = 5 X 2°5 tons 
Wio = i X 25 x 
ee Oe i? p= 9B x 25.=— 5 tons 


a and co-sec. 45deg. = 1°414 
Hence de = 5 ons. 

Also since the live load = 5 tons at each apex, or double 
the dead load, we have only to multiply 7°07 by 2 to 
obtain d f = 14:14 tons. This is all the calculation that 
is necessary to enable us to construct our diagram of stress 
—see Fig. 2. 

Construction.—Having set off de and d f join e to centre 
of A Bat C and produce it till it cuts the curve f b. e 
curve f b is a parabola, having its vertex at b. Construct 
a similar figure to right of A B, i.e., make bg=de andb g 
= df. goo to C and draw arc of paraboladg. In 
practice it will be near enough to make the arcs fp and 
pgcircular if made to pass through the centre of h 7, the 
offset from the chord f p to the point of tangent /— 
as shown. In order to effect this construction by cir- 
cularcurve the peint p has to be determined by making the 
centre ordinate ¢c y=} d 7, which is a property of the para- 
bolic are fb. Scale the intercepts included betwixt the 
right lines e C,qg Cand ares fp, pg for the maximum 
stresses on the bars. The triangular figures in the centre 
of diagram enclosed by producing the right lines e C and 
q Cand the arcs of parabolas produced beyond p give the 
counter strain on any diagonal whose vertical projection 
is cut by them. To find the stress on any broken bar, as 
No. 1, we have only to project the right line C e and the 
_ pf until they cut its vertical projection from toe, as 

own, 





from the co-relation of each member to the system as a 


Single systems—Fig. 3.—It will be necessary to point out 








same positions with reference to span as for the inclined 
braces correspondingly numbered. 

The values of Fig. 3 are scaled, and may be verified 
by any known means. 

Girders of the form shown in Fig. 4.—This class of 
bracing is treated in all respects the same as the prece- 
ding, the two values of d! e! and d! f? being— 


de= total font i x co-secant 45 deg. 

df= psa =< vee x co-secant 45 deg. 

And d? ¢ = mah eles x co-secant 60 deg. 
afis bn — x eo-secant 60 deg. 


The verticals alternately representing the two sets of 
bars, as in the preceding case, Fig. 3. 

Fig. 5 gives the following percentage of excess in the 
value of the stresses on the various bars of Fig. 1, as 
determined by the diagram of stress. The ratio of live 
to dead load being as 2 to 1. 


Bars Nos, Excess per cent of stress, 
1 ant 
2 nil \ under 3 per cent. 
3 and 17 24 
4 and 16 1:40 under 14 per cent. 
5 and 15 0:32 
6 and 14 nil }under 4 per cent. 
7 and 13 0°48 
8 and 12 3°12 maximum. 
9 and ia — \ under 1 per cent. 


Note—In any multiple system as Fig. 1, if absolute 
accuracy be required in the counterbraced areas, tangents 
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to the parabolas at centre must be drawn to form those 
areas, as will be seen from inspection of this figure. The 
areas shown in Fig. 2 are slightly in excess. 

A thorough acquaintance with the method of procedure 
in the two principal cases, Fig. 1 and Fig. 3, will, I 
feel confident, enable anyone having the slightest ac- 
quaintance with the theory of stress in girders to become 
thorough master of that hitherto mystifying, and to 
many plodding students, perplexing problem of lattice 
bracing. 








THE TONNAGE OF SHIPS. 





ConSIDERING the many different senses in which the 
terms “ton” and “tonnage” are applied in relation to 
the size, burthen, capacity, and taxable dimensions of a 
ship, it is not to be wondered at that much misapprehen- 
sion on the subject should exist in the minds of that 
large proportion of our population which is not habitually 
occupied with maritime transactions. We hear of “tons” 
of displacement, of weight of hull, of registered tonnage, 
of builders’ old measurement, and of Thames yacht 
measurement, to say nothing of “tons” of dead weight, 
“‘tons” of measurement capacity,and “tons” Pervmalirtes. (e 
the rules of different yacht clubs at home and abroad. In 
each case the “ton” represents a unit different from the 
units determined by other systems of measurement and 
computation, and in nearly every case the unit has been 
selected rather as a means of comparison between vessels 
built for a particular purpose than on account of any 
definite signification or accurate value in the chosen basis 
of comparison. A ton of displacement is, without doubt, 
that which it pretends to be, namely, the buoyancy 
afforded by the displacement of thirty-five cubic feet of 
sea water, and a ton of weight of hull might be, as in 
theory it is,a ton weight of material completely incor- 
ang into the hull of a ship in a finished condition. 

ut in practice the ton weight of hull unit employed in 
the royal dockyards and Admiralty Office is only the 
result obtained by dividing the estimated cost of a ship 
by the estimated weight of her hull, and experience shows 
that the unit is always more or less inaccurate. 

We are not, however, concerned now with these refine- 
ments of Admiralty finance, nor with their relation to 
party exigencies ; our object is rather briefly to explain 
the senses in which the terms “ton” and “tonnage” are 
employed in maritime commercial transactions, and at 
the same time to point out some of the anomalies in the 
determination of tonnage which demand legislative inter- 
ference. Merchant shipping is at present measured by 
tonnage rules which were enacted in the year 1854. 
For upwards of eighty years previous to that time 
the legal tonnage of British ships had been estimated 
by what was known as “ builders’ old measurement” 
(B.O.M.), a system of measurement which had for 
centuries before been the practice of our shipbuilders, 
although not sanctioned by any legal enactment. This 
B.O.M. tonnage was doubtless intended to represent the 
“dead weight” capability of a ship, or, in other words, 
the total weight of a dense cargo such as iron, which she 
was capable of safely carrying, and had no reference what- 
ever to the volume of space afforded by the hold for the 
stowage of cargo. The rule for B.O.M. tonnage may be 
briefly summarised as follows:—{a) The length was taken 
on a straight line along the rabbet of keel from the back 
of stern post to a perpendicular from the fore part of 
stem under the bowsprit. In order to enable the 
measurement to be made upon a vessel when afloat, a 
deduction of 3in. per foot of draught from the length 
on the upper deck was permitted, in order to represent 
the rake of stern post which was usual at that time, and 
the remaipder was assumed to be the length of the keel. 
Even after the practice of raking stern posts had ceased, 
the deduction of 3in. per foot of draught continued to be 
made, in order that the tonnage might thereby be 
diminished. (5) The breadth was taken to the outside of 
the outer planking at the broadest part of the ship, and 
if the planking there was thicker than at the bottom, the 
excess of thickness on the two sides was deducted. In 
the case of iron ships the breadth extreme and the 
breadth for tonnage are very nearly, if not quite, the 
same. (c) From the length as described in (a) was de- 
ducted three-fifths of the breadth for tonnage (6), and the 
remainder was styled the “length for tonnage.” This 
length for tonnage was multiplied by the breadth and the 
product by half the breadth, and, dividing by 94, the 
quotient expressed the tonnage—B.O.M. 

At the time when this rule was devised it was doubtless 
a fairly correct method of determining the dead weight 
carrying power of a ship. With vessels whose length is 
about four times their breadth, and whose mean draught 
of water is about one-half their breadth, it will be found 
that this rule gives a carrying power of about 60 per cent. 
of the displacement, and in the wooden ships of that date 
this was close upon the margin of buoyancy available for 
the purpose. There is every reason to believe that the 
divisor 94 was chosen in order to satisfy these conditions, 
also that the B.O.M. rule was sufficiently accurate at 
a time when dead weight capability was regarded as 
the most equitable basis of tonnage, and when merchant 
ships were built upon almost the same proportions, and 
of the same type. 

The B.O.M. rule was not, however, adapted to a period 
of commercial competition and development. As will 

‘have been observed, the element of depth was wholly 
neglected in the calculation, it being assumed, as already 
explained, that the immersed portion of the vessel would 
always be equal to about one-half her breadth. The slow 
growth, and, indeed, almost stationary condition of naval 
design during nearly a century was followed by rapid 
advances in mercantile enterprise and a keen competition 
in the construction and management of ships, so that 
long before the passing of the Merchant Shipping Act of 
1854, it was found that such departures were being made 
in the proportions of ships from those contemplated by 
the framers of the B.O.M. rule, that the latter was no 





longer fairly applicable. Iu order to get a large carrying 
power upon a small nominal tonnage, vessels were being 
made wnduly deep and of very full form, so as to become 
slow, unhandy, and even in many cases unseaworthy. 
The effect of the rule under the conditions of rapidly 
increasing trade and commercial competition was, in fact, 
to deteriorate the quality of our merchant shipping and 
bring about numerous disasters. Royal Commissions sat 
from time to time to consider this state of affairs and 
suggest a remedy. Bills were drafted, and in 1836 
an Act of Parliament was whereby the tonnage 
measurement of merchant shipping was based upon in- 
ternal capacity ; but as the rule for the determination of 
that capacity was unscientific in principle and open to 
many kinds of evasion, the attention of Parliament was 
again called to the subject, and another Commission was 
appointed in 1849. The recommendations of that body 
were not adopted, but in 1854 a Merchant Shipping Act 
was which included among its provisions the rule 
for tonnage measurement that had some years before 
been formulated by Mr. Moorsom, and which is now 
generally described as the “ Moorsom system.” This is 
the rule under which the mercantile shipping of all 
civilised countries is now measured for tonnage. Our 
limits of space will not permit a very detailed description 
of the method whereby the registered tonnage of a ship 
is now calculated. Section 20 of the 1854 Act states that, 
“Throughout the following rules the tonnage deck shall 
be taken to be the upper deck in ships which have less 
than three decks and to be the second deck from below 
in all other ships.” The section further goes on to require 
that all measurements shall be expressed decimally. Sec- 
tion 21 requires that the tonnage of every ship to be 
registered shall be ascertained by a rule which, among 
other matters, determines the length as the distance 
measured in a straight line “along the upper side 
of the tonnage deck from the inside of the inner 
plank—average thickness—at the side of the stem to the 
inside of the midship stern timber or plank there, as the 
case may be-—average thickness-—deducting from this 
length what is due to the rake of the bow in the thickness 
of the deck, and what is due to the rake of the stern 
timber in the thickness of the deck, and also what is due 
to the rake of the stern timber in one-third the round of 
the beam.” This length is divided into a number of equal 
parts, as fixed by the rule. For instance, a length of 50ft. 
or under is divided into four equal parts, of 120ft., and not 
exceeding 180ft., into eight equal parts, and of 225ft. and 
upwards into twelve equal parts. So that in each case 
there is an odd number of dividing points as required by 
Simpson’s first rule, so commonly employed in displace- 
ment calculations. The area of the transverse section of 
the vessel’s interior volume at each of the points in the 
length, before measured, is then determined—the rule 
reading as follows :— Measure the depth at each point of 
division from a point at a distance of one-third of the 
round of the beam below such deck, or in case of a break, 
below a line stretched in continuation thereof, to the 
upper side of the floor timber at the inside of the limber 
strake, after deducting the average thickness of the ceiling 
which is between the bilge planks and limber strake.” 
Then, if the depth at the midship division of the 
length does not exceed sixteen feet, divide each depth 
into four equal and, if the depth exceeds sixteen 
feet, the depth is divided into six equal parts. Thus, 
again it will be seen provision is made for the odd 
number of ordinates required by Simpson’s rule for plane 
areas bounded by a curve. Without quoting verbatim 
the words of the Act, it will be sufficient to say that the 
breadths of the vessel are measured at the several heights 
on each section, and these breadths are affected by Simp- 
son’s multipliers and one-third the common vertical 
interval as in a calculation for area on a displacement 
sheet. Similarly, the areas so obtained are affected by 
Simpson’s multipliers, and one-third the common longi- 
tudinal interval, and the product gives the volume of the 
vessel’s internal capacity below the tonnage deck. It is 
not necessary to explain in detail the manner in which 
the spaces above the tonnage deck are measured, including 
the poop, forecastle, bridge and other houses, &c.; as in 
every case the method is based upon the simplest rules of 
mensuration. It is sufficient to say that the several 
volumes in cubic feet are divided by one hundred and 
the quotieat is the registered tonnage of that part of the 
vessel; the division — one hundred —being doubtless 
chosen because it was considered to be the volume in 
cubic feet occupied by an average ton in weight of cargo 
as stowed in a vessel. Registered tonnage is therefore 
now determined upon the basis of internal capacity and 
not upon dead weight carrying capability, as was the case 
with the B.O.M. rule. The consequence is that an 
ordinary ship will carry much more than her register 
tonnage of cargoes having a high specific gravity, which 
stow closely ; while of cargoes which occupy more than 
100 eubic feet to the ton, there will be--apart from the 
deduction in weight for ballasting— a lesser tonnage 
carried than her register indicates. 

But we have not, so far, done adequate justice to the 
intricacies and refinements of the system of tonnage 
measurement which still commands legal sanction, nor 
have we even hinted at the anomalies which, by reason 
of modern development in naval design, have crept into 
the application of the tonnage laws. The particulars of 
measurement already detailed include almost all that 
apply to sailing vessels ; it being only necessary to add 
that a deduction is allowed for spaces wholly occupied by 
the crew, provided they do not fall below 72 cubic feet 
per man, and are properly lighted and ventilated. The 
total internal volume of a ship between the deck and 
floors, after allowing for the round of beam and thickness 
of ceiling, is termed the under deck tonnage. When this 
has been augmented by the tonnage due to poop, fore- 
castle, and other deck erections, the result is known as 
“gross tonnage,” and when all legal deductions have been 
made therefrom the result is the “ net registered tonnage,” 
which is inscribed with sunken letters on a main hatch- 
way beam, In a sailing ship the only deductions allowed 





are those for crew space already described ; but in measur- 
ing the tonnage of steamers much more considerable 
complications arise in consequence of the rules referring 
to the deductions allowable in their cases. It has hitherto 
been considered a fundamental principle in all tonnage 
legislation that a ship should pay dues only upon tle 
tonnage capacity of such spaces as are used for cargo 
carrying or passenger accommodation, and consequently 
upon the introduction of steam navigation a claim was 
made for deductions on account of the ee occupied by 
machinery and coals. The Act of 1854 distinctly specificd 
the deductions to be permitted on this account, and what- 
ever controversy has since arisen in regard to the fair- 
ness of tonnage legislation has refer chiefly to the 
machinery allowances. By the existing law, these deduc- 
tions are made in one of two ways. The space “solely 
occupied by and necessary for the proper working of the 
boilersand machinery ” is measured, including the volume 
of shaft passages, funnel casings, air trunks, &e. If in 
screw steamers this total is above 13 and under 20 per 
cent. of the gross tonnage, the total deduction permitted 
for machinery and coal space is 32 per cent. of the gross 
tonnage, and in paddle steamers, if the total is above 20 
per cent. and under 30 per cent. of the gross tonnage, the 
total deduction permitted is 37 cent, This is known 
as the “ percentage” method of making deductions for 
machinery. Another method is applied when the space 
occupied by machinery falls below 13 per cent. or above 
20 per cent. of the gross tonnage, and the deduction then 
made is 50 per cent. more than the measured space in 
paddlesteamers and 75 per cent. in screw steamers. When 
these rules were made the coal consumption of steamers 
per indicated horse-power per hour was quite four times 
that of the present day, and consequently if they 
were equitable then they cannot be so now. It has 
been computed that the actual space available for 
stowage in ocean steamers, measured by the percentage 
rule, exceeds the space corresponding to their net ton- 
nage by from 10 to 12 per cent., which evidently places 
them at an unfair advantage when compared with sailing 
vessels. Moreover, those who receive dues on shipping, 
whether for docks or any other service, very reasonably 
complain that steamers are not paying proportionately to 
the tonnage capacity of the spaces devoted in them to 
carrying cargo. Indeed, there are some small steamers, 
on the Clyde and elsewhere, which, measured by the 
second of these rules, are found to have less than no 
register tonnage at all, so that instead of paying dock 
dues, they should, by mathematical reasoning, be receiving 
payment from dock proprietors whose premises they have 
occupied. The anomalies arising out of these legalised 
deductions are too numerous to detail, and fresh instances 
are continually cropping up with each new departure in 
steamship design. However applicable the rules for 
steamship measurement may have been to the steamers 
of 1854, they are far from being suited to the circum- 
stances of the present day. The temptation to minimise 
tonnage in order to lessen tonnage dues of all kinds is so 
great that shipowners often devote more attention to that 
than to the more important questions of form, propor- 
tions, and construction. It is to be feared that in many 
instances the result of such attention is more remarkable 
for ingenuity than seaworthiness. 

The advantages of closed-in spaces on deck must be 
clearly evident to anyone who has encountered bad 
weather at sea. Poops and forecastles add to surplus 
buoyancy, provide shelter to officers and crew, and tend 
to prevent heavy bodies of water from falling on the 
deck, while bridge houses afford protection to the open- 
ings in the deck ee lighting and ventilating the machinery 
spaces. Unfortunately, when these sections are placed 
upon a vessel’s deck, they, with the bulwarks, inclose 
what are termed “wells,” which tend to retain large 
bodies of water and interfere with the duties of naviga- 
tion, besides temporarily, and perhaps dangerously, bur- 
dening the vessel. Hence continuous erections are some- 
times substituted under the designation of ae and 
awning decks, which contribute much to the safety and 
efficiency of a vessel, but unfortunately at the same time 
add very much to her tonnage. Spar and awning-decked 
vessels are not intended to be immersed proportionately 
to their full depth, for they are not strong enough to 
carry such heavy cargoes, but because the space between 
the spar or awning deck and the main deck is inclosed it is 
measured for tonnage, and in this way a safe mode of con- 
struction ishandicapped. Shipowners oftenomit tofit bulk- 
heads to forecastles and bridges in order to keep down ton- 
nage, and, by so doing, sacrifice an important source of safety 
against very common perils of the seas, During recent years 
some devices in steamship design have been introduced 
which are noticeable as indications of the way in which 
the present tonnage rules operate in a direction antago- 
nistic to wise and safe development. Vessels are now 
being built with long open poops, bridge houses, and fore- 
castles, separated by only a few feet of length, which is 
covered up by loose plank hatches at sea, so as to give the 
appearance of a continuous spar or awning deck, without 
having the continuity of strength and protection such as 
those erections afford. In this way space is provided for 
the stowage of cattle and certain descriptions of light 
cargo, without paying tounage dues thereon. These 
instances will, perhaps, be sufficient to show that there is 
a necessity for amended tonnage legislation, not only in 
the interests of equity between those who pay and those 
who receive dues on shipping, but also in the interests of 
maritime development and the safety of life at sea. 

ere are certain other features in the question to 
which we have not so far alluded, among these being the 
special modes of internal measurement applicable to 
vessels fitted with water-ballast tanks and cellular double 
bottoms. When the 1854 Act was passed the water- 
ballast system had only just been introduced, and the 
tanks were not then an integral part of the hull. Hence 
Moorsom’s rule was not made applicable to a class of 
steam shipping which is now displacing all others. 

The depth of the tonnage space is taken from the 1 ed 
the floors—allowing for the thickness of the ceiling—but 
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in water ballast tanks the floors are inside the tanks, and 
cellular ships have no floors at all, in the strict sense of 
the term. The tonnage of the former type still includes a 
portion of space inside the water ballast tank ; but, thanks 
to the intelligent reasoning of Messrs. Denny, the well- 
known shipbuilders of Dumbarton, the Board of Trade 
has relinquished all claim to measure the depth of cellular 
bottom ships below the inner bottom plating. It is difti- 
cult to understand why any distinction should be made in 
the two cases, seeing that the whole question between 
them is one of arrangement of material, and has nothing 
whatever to do with space devoted to cargo carrying. 

As will be remembered, a Royal Commission was 
appointed in the year 1881 to consider and report upon 
the tonnage question in all its aspects. Unfortunately, 
the Commissioners were not unanimous in their recom- 
mendations, and, what was still more regrettable, the 
wisest suggestions proceeded from a very small minority 
of their number, Messrs, Waymouth and Rothery 
appear, indeed, to have been the only two members of the 
Royal Commission who were either able or willing to 
extricate their minds from the rut of custom and usage 
and start from first principles in seeking an equitable 
solution to the tonnage problem. Mr. Waymouth, the 
secretary to Lloyd’s Registry, thinks that the dead-weight 
carrying capability of a ship, as determined by the dis- 
placement between her draught in the light condition and 
that when loaded to a suitable freeboard, is the fairest 
basis upon which to assess her tonnage dues of all kinds, 
and this displacement he would call her register tonnage. 
This would put sailing ships and steamers upon a similar 
footing, seeing that the light condition of the latter would ex- 
clude Sal said in neither case would any consumable stores 
be on board. When Mr. Wigunuitaede this recommenda- 
tion the absence of any recognised freeboard tables or 
authority for assigning freeboards constituted a serious 
difficulty which has since been removed. 

There is no longer any obstacle which should stand in 
the way of such a wise scheme, and the only objection to 
its adoption seems to come from those interested in pas- 
senger ships which are never loaded to the same extent as 
cargo vessels. But, as Mr. Waymouth points out, if the 
carriage of passengers at a light draught was not as 
profitable as that of cargo at the full draught of water, 
the passenger trade would not continue under existing 
quien Mr. Rothery, the Wreck Commissioner, in 
his separate report recommended the adoption of “ dis- 
placement tonnage” the same as is used by the Admiralty 
in describing the ships of the Royal Navy. This scheme, 
too, depends upon the fixing of a load line for each ship, 
and to that extent is now as practicable as that of Mr. 
Waymouth. There is much to be said for Mr. Rothery’s 
scheme, which clearly assesses dues on the services 
rendered to a ship by dock proprietors in affording them 
water space, rather than on the freight-earning capability 
of the ship herself as by Mr. Waymouth’s and_ the 
existing system. Other schemes have been proposed, and 
the majority of the 1881 Commission suggested a variety 
of amendments in the existing law, which while in the 
desired direction are not so radically free from the evils 
in the present system as seems necessary when any 
further legislation is attempted. 








PATTISON’S ENGINE WORKS, NAPLES. 


Apjoixina the Mediterranean Railway Company's 
Granile Works are those of Messrs. C. and T. T. Pattison 
—shown by the annexed plan—started in 1863 by Mr. 
John Pattison, and still carried on by him. At present 
the works cover an area of eight acres and employ a 
thousand hands, including men, boys, and draughtsmen ; 
but they will employ nearly double the number of hands 
when the additions in progress are completed. These 
additions include a new boiler shop, a new erecting-shop, 
and extensions to the shipbuilding yard. The new boiler 
shop will be 215ft. long, in three bays, the centre being 
50ft. and the others 42ft. wide, which will be served by a 
30-ton and two 15-ton overhead steam travelling cranes, 
made on the spot. The machine tools, partly made by 
the firm and partly brought from England, are of the 
most modern description, and include plate-bending rolls, 
hydraulic rivetter, made at the works, and some large 
drilling-machines from Messrs. Hunter and Campbell, of 
Leeds, The works are lighted by a combination of arc 
and incandescent electric lamps. The drawing-oftice is 
spacious, light and airy, the boards vag | arranged trans- 
versely, so as to get the light over the left shoulder. The 
firm turns out contractors’ work in general, mining 
machinery for Sicily, and appliances adapted to the 
industries of the country, such as oil and wine presses, 
the screws of which are cast iron. Although the General 
Navigation Company—Florio, Rubattino, and Co.— has 
ay at Palermo, all its special work is executed at 
Pattison’s, who always have about 100 men at work 
in Naples Harbour engaged in repairing vessels. The 
firm has also a very large share of Italian Government 
work, being able to turn out engines and boilers com- 
plete, as well as torpedo boats. At present there are 
in the shop the compound engines for the Curtatone 
gunboat of 1100 indicated horse-power ; the stroke being 
36in., the diameter of the small cylinder 32in., and of 
the large 54in. The boiler pressure is 90 lb. per 
square inch. The vessel has three steel boilers, and 
a single screw. At the shipyard, near the works, the 
firm is building six of the torpedo boats recently ordered 
for the: Italian navy, and of these everything is made 
at Naples except the pressure gauges. The boats are 
of steel, 132ft. long, and are to aunched with steam 
up and all the crew on board ; the engines are triple ex- 
pansion, and will run at 340 revolutions a minute. The 
diameters of the cylinders are a 23in., and 32in.; the 
stroke being 152in., and the boiler pressure 1801b. The 
exhaust steam passes through the feed-water heater on its 
way to the surface condenser. The assumed speed is 
22 knots in full equipment ready for action ; that is, with 





PATTISON’S BOILERS. 





torpedo launching gear, two machine guns and ammu- | ances. The deepest gold mine in New Scuth Wales is at Adelong, 


nition, crew, water and stores for twelve days, and coal | 273 miles south-west of Sydney, and is not more 


than 900ft. 


for 1000 knots at 10 knots speed. The single screw, left- | deep. The reef is about 18in. wide, and yields about two ounces 


handed and three-bladed, is of manganese bronze and very | 
thin. The dinghies for the torpedo boats are made of | 
zinc, 1mm. or 0°039in. thick, on the Schichau principle, | 
which consists in forming a timber mould stepped like an | 
ordinary boat, hammering the zinc plates to it and rivetting | 
them together. When painted these boats have all the | 
usual appearance ; they are, of course, very light, and | 
are also sufficiently strong and seaworthy. Messrs. Patti- | 
son make a speciality of a dredger, of which they have | 
just consigned two to the Italian Government, one on the | 
hopper principle, and the other one of the largest made. 
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The engraving above shows the firm’s type of land boiler, | 
in which the heat of the fire passing underneath and | 
returning through the tubes, passes through a channel 
containing the feed-water heater, and then up the chim- 
ney. All the workmen are Italians, and so are the 
foremen, with one or two exceptions. The engineer 
of the marine department is an Austrian, who has been 
trained at Yarrow’s; but the works and shipyard 
managers, and the foreman boilermaker, are Englishmen, | 
while a great many Swiss are employed in responsible | 
positions. | 








ABSTRACTS OF CONSULAR AND. DIPLOMATIC 
REPORTS. 


Australasia—Mining appliances and machinery.—The United | 
States Consul at Sydney reports :—The conditions under which 
gold is found in Australasia are precisely the same as in other 
countries. The Australasian metal is believed to be of a higher 
standard than that produced elsewhere, and in some places— 
Mount Margan, Queensland—it may be considered absolutely 
pure. The greater part of the gold obtained in the Australasian 
colonies is from quartz mining. In Victoria the proportion 
obtained from that source is about 66 per cent. more than from 
alluvial digging, that colony in 1885 producing 453,400 oz. from 
quartz reefs, and 281,818 oz. from alluvial. The Government 
statist of Victoria states that, in proportion to the number of 
men engaged in alluvial and quartz mining, the yield of gold 
from the latter is frequently more than twice as large as that 
from the former. It must be remembered that only one-fifth of 
the steam mining machinery of the colony is employed for 
alluvial workings, the remainder being used for quartz reefs. 
Quartz mining in New South Wales is not so profitable as in 
other parts of Australasia. With the exception of a few locali- 
ties, the mines in New South Wales have not been worked to any 
great extent. The mining heretofore carried on has been princi- 
pally confined to the working of river beds and shallow alluvial 
claims. The poor success which has often attended the working of 


was 473,275 oz., or an average of 1°563 0z. per ton. 









quartz reefs is attributed principally to inexperience, and to the 
absence of the right kind of ore separators and other mining appli- 


| The charcoal is then burnt, and the pure gold remains. 


to the ton. In Victoria there is a mine 2409ft. deep, and fifteen 
or twenty others are worked at a depth of over 1700ft. The 
most productive gold mine in Victoria is that of the Long 
Tunnel at Walhalla. Since it was found in 1867 the dividends 
paid to shareholders have amounted to £3,037,800. The quan- 
tity of stone crushed was 302,670 tons, and the gold produced 
The bulk 
of the mining machinery and other mining apparatus used in 
the goldfields of Australasia is imported from Great Britain. 
Considerable quantities are of colonial make, and a still larger 
proportion is imported from the United States, and within the 
last two or three years an impetus has been given to the trade 
in American mining ma- 
chinery through the success 
attending the operation of 
various kinds of American 
blasting batteries, ore sepa- 
rators, pumps and pumping 
gear, quarrying tachines, 
rock drills, smelters, steam 
engines, &c. Parke and 
Lacy, of this city, claim to 
have imported from San 
Francisco between the Ist of 
January and the 12th of 
April, this year, £10,646 
worth of mining machinery 
against £2675 for the corre- 
sponding period of last year. 
The estimated cost of all 
kinds of machinery and 
mining appliances used in 
the goldfields of Australasia 
is £4,061,195, about one- 
half of this amount being 
invested in Victoria alone, 
where the machinery used 
in alluvial mining consists of 
214 steam engines of 6758- 
horse power, employed for 
pumping and winding, 13 
boring machines, 4 diamond 
drills, 512 horse puddling 
machines, 49 hydraulic hoses, 
354 pumps, 107 pulleys or 
whips, 87 quicksilver and 
compound cradles, 9 Roots’ 
patent blowers, 12,795 sluice 
boxes and sluice forms, 145 
stamp heads, 138 steam 
puddling machines, and 144 
whims. The quartz mining 
machinery consisted of 871 
steam engines of 19,689-horse power, 31 amalgamators, 169 
boring machines, 55 buddles, 17 Chilian mills, 13 concen- 
trating tables, 76 crushing machines operated by other than 
steam power, 5 diamond drills, 6207 head of stamps, 409 
pullers or whips, 30 quicksilver and compound cradles, 7 
stone-breakers, 29 water-power winding and pumping ma- 
chines, 3 Wheeler’s pans, and 302 whims. Among the various 
methods employed in Australia for extracting gold from pyrites 
is that called the Newbury Vantin system, which is said to have 
given much satisfaction at Mount Morgan, Queensland, and at 
Ballarat, Maldon, and Sandhurst, Victoria. The usual mode of 
crushing the pyrites is adopted to free them from arsenic sul- 
phur and other foreign substances; the calcined pyrites are then 
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| mixed with water brought to the consistency of a thin paste, 


and placed in a revolving iron cylinder lined with lead, where 
they are mixed with 1 per cent. of chloride of lime, 1 per cent. 
of sulphuric acid, and rotated at a moderate speed after air has 
been pumped into the cylinder at a pressure of 601b. to the 


| square inch. The metallic gold attacked by the chlorine gas 
| is converted into a chloride readily soluble in water; after 


the air is blown off, the contents of the cylinder are tipped into 
a filter consisting of an iron cylinder with a percolating false 
bottom, out of which the air is exhausted by a vacuum pump, 
and water being poured freely upon the superincumbent pyrites 
the result is that this is sucked through with marvellous 
rapidity, carrying the gold in solution. This proceeding has 
hitherto occupied about twenty-four hours, but now three 
washings, taking half-an-hour altogether, are sufficient to treat 
the contents of the cylinder rotating with a fresh charge. The 
false chamber is fitted with a series of slanting cross pieces 
enabling the exhausted solids to be tipped out after being dis- 
charged into the bottom receptacle from the upper part of the 
cylinder, The auriferous stream is rinsed by a pump con- 
structed of composite metal, having no affinity to gold, into a 
vat where the sediment is allowed to gravitate, and it is then 
run into another, tested for gold with sulphate of iron, and run 
through a bed of charcoal, which attracts all the gold in a 
metallic form and allows the water to escape. The charcoal, 
when thoroughly impregnated, is brown in colour, and on being 
gently scraped with a knife shows that it is saturated with gold. 
There 
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were 47,801 miners employed in the various gold fields in 
Australasia at the close of 1886, Victoria heading the list with 
26,194; New Zealand, 11,178; Queensland, 7160; New South 
Wales, 5911; South Australia, 1190; Tasmania, 868; and 
Western Australia, 300. Their wages average from 7s. to 
10s. per day, and are graduated according to the locality of 
the mine. The miners usually live in bark huts or tents, 
erected on land belonging to the Government or to the company 
employing them. 

France.—Improvement of port of Bordeaux.—The contracts 
for the execution of the improvements in the basin and quays 
of Bordeaux will be put up to public competition in that city 
most probably in March or April next. After publication about 
one month will be allowed to contractors for sending tenders. 
Although British firms desirous of competing for the contracts 
for the various works must not be disappointed if they should 
fail in obtaining the same in view of the strong feeling at this 
port against according contracts of the nature in question to 
foreigners, it may, in view of the importance of the works pro- 
jected at Bordeaux, be well for them to be prepared in time, 
and to make themselves acquainted with the precise nature of 
the work required here. The works projected consist in 
about 5250ft. of stone embankment on the left bank of the 
river at Bordeaux, and of about 1640ft. of iron piles and jetties 
on the right bank of the river, and of various improvements in 
the existing wet dock basin, consisting of ballasting of quay 
platforms, boring of another artesian well, construction of a 
short aqueduct, hydraulic winches, new flushing gate, new iron 
palisading, new works for emptying locks, second hydraulic 
machine for opening the dock, strengthening of lifting chains, &c. 

Japan—German trade with.—The French Consul at Yokohama 
reports :—The Germans are pressing their goods with extreme 
activity upon the Japanese market. The German merchante 
have been essentially practical in their mode of developing trade 
with Japan, and in directions where other nations leave the field 
open through lack of enterprise or timidity they push on with 
complete success. It is useless to send out prospectuses unless 
travellers are also sent, and specimens ought to be personally 
brought under the notice of the Japanese consumer by agents 
provided with the needful authority to form contracts on the 
spot, while the houses at home who form such contracts and 
receive orders should see that they are promptly and satis- 
factorily executed. These are the steps which the Germans 
take and which lead to their successes in the East. 

Japan—Commercial changes.—The United States Consul at 
Hiogo and Osaka reports:—There is much complaint among the 
merchants of the East of trade falling off, and various reasons 
are assigned. It seems to have been forgotten that there are 
certain laws governing trades as fixed and unyielding as those 
governing the heavenly bodies. Whatever is essential to 
success to-day, other things being equal, may be equally injurious 
to-morrow, and the failure to recognise this truth by merchants 
dealing with Japan is the true cause why they are feeling the 
depression complained of. They are not keeping up with the 
spirit of progress, forgetting that the Japan of to-day is not the 
Japan of twenty, ten, or even three years ago. They will have 
to get out of the old grooves in which they have moved for so 
many years, and remember that the Chinese “compradore” and 
the Japanese “‘banto” are characters of a past age of business. 
The Japanese merchant is fast awakening to the importance of 
conducting business on modern principles and rules, and he 
must be met with on the marts of trade as merchants meet 
merchants in Western countries. Civilisation carries with it new 
duties, ideas, and responsibilities. Japan is advancing in civilisa- 
tion, and the old ideas are being discarded with as much rapidity 
as the old customs. 

Persia—Trade in Tabrur in 1886-7.—Local trade has not 
revived. Native importers, struggling with financial difficulties, 
attempted to embark in large undertakings with capital of a 
more or less fictitious character, so that they were obliged to 
effect. quick sales realising little or no profit. This unsatisfactory 
state of things may be traced to the long credits given in the 
Tabrur market, failure by debtors to punctually fulfil their 
pecuniary engagements, abuses prevalent in monetary trans- 
actions, which are provoked by the sarafs or petty bankers, and 
which frequently throw the market into dire confusion, inflicting 
heavy loss on the commercial community, and this end is one of 
the chief obstacles to the development of local trade. The 
sarafs, who are the holders of the hard cash, frequently take an 
undue advantage of their position by establishing an agio in 
seasons of pecuniary scarcity, sometimes as low as 1 per cent., 
and at others as high as 224 per cent. The Persian authorities 
have at times put a stop to this practice and punished the 
offenders. There being signs in the sarafs of reviving this 
practice, the governor-general of this province has announced 
his intention of again dealing with a question of such vital im- 
portance and affording redress. An Austrian merchant from 
Vienna who brought samples of merchandise to Tabrur last year 
has opened a Bon Marché in this town for the sale of various 
articles, but no serious competition with the English 
import trade has yet set in from the Russian side, 
nor will any foreign competition injurious to British 
enterprise take place if our Chambers of Commerce, im- 
porters and manufacturers keep in view that to maintain our 
supremacy in manufactures, and ensure per t « 
superiority of fabric, good execution, durability, fastness of 
colour, and designs best suited to the Persian market must be 
brought inte combination. The Trebizond-Erzeroum route 
works fairly well. Freights are comparatively low, and goods 
in transit generally reach their destination in good condition 
and punctually. The closure of the Caucasus route to the 
transit trade has not been so prejudicial to the trade of Tabrur 
as was at first imagined. Were Russia to rescind this prohibi- 
tion the preference would be given to the old commercial high- 
way between the Trebizond seaboard and this country. It is 
premature to form conjectures as to the results likely to follow 
upon the Exhibition announced to take place at Teheran, in 1888, 
of Russian manufactures suited to Persian requirements. If 
such a display of Russian activity in commercial centres of the 
far East serves to awaken our Chambers of Commerce and mer- 
chants to the necessity of quickening the pace of Britich enter- 
prise in Oriental markets, some advantages—the fruits of 
expertence—will also be reaped on our side. The mission from 
time to time of competent persons to study the principal mar- 
kets of Central Asia and Persia would be a step in the right 
direction. Consuls can but hint at the advisability of such a 
course. It is for Chambers of Commerce and merchants 
interested to take the initiative. The imports into Persia from 
British India amount annually to considerably over a million. 
The question suggests itself whether an Exhibition at Ispahan 
or Teheran—whichever be most expedient—of British and 
British-Indian manufactures suited to Persian uirements 





could not be opened. Such an Exhibition would doubtless 
stimulate the trade between our Indian possessions and the 
southern dominions of the Shah ; England and Persia shari 
mutual benefits. 

Portugal—Trade, 1869-85.—The volume lately published by 





the Portuguese Government, giving the latest available statistics 
relating to the commerce and navigation of Portugal, shows a 
great advance on those previously issued, as it gives full statis- 
tical information for the year 1885, and comparative tables for 
the preceding years. The principal points brought out by these 
statistics are that, although England still ape the largest 
share of trade with Portugal, she no longer enjoys the quasi- 
monopoly of sixteen or seventeen years ago. This fact, connected 
with the rise in importance of trade in Germany, has formed 
the subject of considerable comment. The tendency of British 
commerce is to remain stationary, while that of other nations, 
especially Germany, is to increase. British commerce with 
Portugal reached its highest point in 1873, when out of a total 
importation of £7,546,000, the amount contributed by Eng- 
land was £4,461,000, or 59 per cent. In subsequent years this 
lead diminished until 1885, when the total imports of Port 

increased to £8,110,000, and the proportion contributed by 
England fell to £3,489,000, or 42 per cent. The increase of 
trade with Germany during the same period has been marked. 
In 1869 and 1870 of German origin did not t to 


save human life, let us do it in a scientific way. Thanking © ne 
for your powerful assistance, J. W. 
Sizewell, December 19th. 





TECHNICAL EDUCATION AND FOREIGN COMPETITION, 


Si1r,—I should not presume to crave of rae kindness to allow me 
a small corner of your space did I not feel it a sort of duty, as it is 
‘ er my humble testimony and thanks for the 
inestimable good your rey see **C,” has done to the cause of 
technical education we have been advocating, by his remarks, and 
above all by letting the public know the interesting conclusions 
= rs the Commissioners arrived in their report, as quoted 

y ‘ fy 

I may preface my few and unimportant remarks by saying, that 
T am struck with astonishment and admiration at the accuracy and 
fulness of all the information obtained by the Commissioners, who- 
ever they may have been, and their really sound remarks on all they 
have seen and gathered in a single journey to the countries visited ; 
for although, as you know, Sir, I have been in the midst of conti- 
nental industry for years, and besides, have always taken great 
interest in the education question in relation to the future trade 





more than from £55,000 to £60,000. In 1872 an important 
increase began to show itself, and the quantity of goods from 
Germany continued to enlarge to such an extent that in 1885 
it reached a value of £833,000, principally in manufactured 
articles. This success on the part of Germany in promoting 
her trade is attributed to the cheapness of German goods, 
and to the activity, perseverance, and zeal shown by German 
agents in creating or finding a market for their goods. Imports 
from Belgium have largely increased. From having been prac- 
tically nil in 1870 they have rapidly advanced and reached the 
sum of £236,500, almost entirely in metals and woollen goods. 
Imports from the United States have greatly increased, and that 
country is now second on the list as regards imports, entirely 
owing to the large importation of American cereals which has 
taken place of late years; and in spite of protective duties, has 
proved very prejudicial to Portuguese iculture. The figures 
were :—1869, £308,888 ; 1885, £1,027,554: increase, £718,666, 
or 233 per cent. The above remarks as to the fluctuations of 
trade with different countries apply equally to shipping, but it is 
misleading to apply too much importance to navigation statistics 
one. 

Russia.—New customs ‘tarif.— Agricultural implements and 
machines, exclusive of steam engines not specially distinguished, 
and models, £6 17s. 9d. per ton; articles of brass, copper, cast 
and wrought iron, pond ss and zine, weighing less than three 
pounds, each £88 9s. 6d. per ton. 

Russia.—Exhibition of machinery at Warsaw.'—To give time 
to foreigners to take part in the Exhibition, the opening has 
been postponed until January 15th, 1888. 








LETTERS TO THE EDITOR. 


We do not hold ourselves uble for the opinvons of our 
( yl se in! , 





LAUNCHING LIFEBOATS 


Sir,—On the 27th Dec. last year, the schooner Day Star of 

I a was stranded at 1.30 a.m., about a quarter of a mile from 
the lifeboat house at Thorpeness. Owing to the unfortunate posi- 
tion of the Thorpe boat it was not possible to launch her till t 
eleven o'clock, when the crew of the vessel were saved-—except 
one man—by the Southwold and Dunwich boats, which came from 
a distance of twelve and seven miles. In fact, the Thorpe boat 
could not have been launched at all had it not been for the men 
from Leiston Works, who were there in hundreds, owing to the day 
being Boxing Day. The difficulty in launching was partly owing to 
the position of the lifeboat, and partly to the clumsy way the 
hauling-off rope is used. Oars, without doubt, are the most 
werful and perfect tools that human hands can use to propel a 

t through the water, but even oars are but weakly aes. 
When the fishermen in their long-shore boats get to leeward of 
home, and a breeze springs up against them, they tow their boats 
home, as it is found one man on the beach with a tow-line is of 
more use than four men with oars in the boat. Towing is locally 
known as “ tracking,” and all boats carry a light “tracking line.” 
This proves that with an on-shore wind it is better to haul a boat 
off than to pull her off, i.¢., row her off. The Lifeboat Institution 
supply each station on this coast with a hauling-off rope. This 
rope leads to an anchor at sea, and is hauled taut to a sleeper on 








at 





4 SLEEPER 


a ae \\dsuceren 


the beach, and the rope is afterwards triced up to a mast on the 
beach. The rope is at right angles to the beach, uently when 
the sea is either from the right or left, the boat is hauled off nearly 
broadside to the waves. Therefore, in a heavy sea it is impossible 
to launch a boat this way, and in a moderate sea the men 
drenched, and g lly with ice-cold water—not a treat at 
on a winter cruise. If three sleepers were laid on the beach in- 
stead of one, the rope could be laid at right snp the sea and 
the boat always be hauled off head to sea. e rough sketch I 
send will explain this better than words. It would be better to 
have the boat on a carriage, so that she could be taken to the 
right or left easily. This would not — the boat from being 
launched from skids, which is, I believe, better than launching 
from a carriage. ere is a good road from Thorpe to the north- 
wards for five miles, and if there were hauling-off ropes laid at 
about two miles apart, and the boat had a carriage, she would be 
far more useful than she is now. 

I may say here that if a lightship were placed on Sizewell 

with a siren for thick weather, the lifeboat’s occupation 

would be nearly gone. As it is, on a shift of wind to the eastwards, 
in thick weather, Sizewell Bay is a real death trap for coasters. 
Wrecks lie so thick that scarcely a day passes in the season without 
a fisherman getting his net foul of a wreck. I enclose you a 
cutting from a local paper, that goes far to prove what I have 
always told you—that, as a rule, naval men know nothing about 
boats, and inshore tides or winds, and are utterly unfit for authori- 
ties on these matters. While we think it is the right thing to 








1 Tue Enaineer, November 11th, 1887, p. 898. 





and industry of England, I do not think [ could add anything of 
much importance to what they have re or said. ‘*C,’s” few 
but trite remarks, and what the Commissioners bring forward, 
seem to my mind to clench the subject, and it now only remains to 
tind means to act on their good and wholesome advice; and if all 
this had a ynes sooner, with the exception of your occasional 
leaders on the subject—always to the point—all the other writing, 
talk, and agitation might well have been dispensed with. 

To sum up, t it may be considered settled that we still stand 
at the head of industrial countries, as 1 once tried to show before 
in your columns; that want of technical instruction is not the cause 
of our foreign trade decreasing ; that in higher technical education 
we are not either behind our neighbours, but that our higher 
technical schools may require slight moditications to be introduced, 
but, for mercy’s sake, not altogether on continental lines; that 
more numerous schools, such as now exist, or opportunities for 
acquiring ial knowledge, might, or otherwise must, be provided 
for the working classes; that, beyond everything else, middle class 
schools must be provided. I say these should be pushed for—yes, 
indeed, agitated for—if it is not immediately taken up as it ought 
to be by the public, because in reality this is the keystone to 
the whole question ; for if these were abundant, cheap, and . 
with language made a sine qua non, but of the best—not of the 
shoddy description too often met with—I conceive that all our 
education ills would be cured, because commercial education 
would be grafted easily on this, or any other speciality indeed, for 
that matter; in fact, a thoroughly broad and good middle-class 
education would provide the stuff from which to select the P wr an} 
persons to represent our trade abroad in the most effectual 


manner, 
Nothing would beat languages as part of the necessary middle- 
class education, for not only would it necessarily give expanded 
views of things, but to ourselves, as an inventive people, it would 
be of the greatest possible advantage if everyone could read, under- 
stand, and see—in three or four the technical and trade 
journals of other countries, not alone to know exactly what they 
were doing, but beyond this to pick up new ideas and improve upon 
them, and so create new inven’ on what they would see. Onl 
those who have had experience of this know how to appreciate it 
sufficiently. The Commissioners say foreigners learn a great deal 
from us in this way; I go further, and say all. I once asked the 
head draughtsman of a machine factory why he, with his 
fellows, never invented anything new, the er apes | that it was 
far easier and cost less work to copy from English a lications. I 
do not say we should learn equally as much from foreign ones, as 
they are half filled with articles and drawings from English sources, 
yet there is always something to be found for those who are in 
search of knowledge. Foreigners learn so much more than the 
general run of penne because they are continuously fishing 
for information, if seemingly ever so unimportant, whilst English- 
men—unfortunately, in this instance—have a natural abhorrence of 
trifling matters, regarding it as gossip, which is quite right in its 
per place, but here it 1s wrong, and nothing ought to be over- 
ooked, if apparently ever so trifling, for this is the way to acquire 


a wide-s, d know — 

Abuaionh, cheap, and good middle-class schools, I repeat, should 
be the cry of the day, and if Parliament should do something in 
furtherance of this object, in two or three years’ time we should 
have the iés required, and we need then have no further scares 
- misgivings about foreign competition arising from too inferior 

uca’ 

In conclusion, the agitator spoken of by ‘‘C.” should have added 
to the remarks of the latter, that the washerwoman’s son must 
have had an education such as is only to be had in England now at 
a first-class college or university, to be able to pass the examina- 
tion Ramet orig ole he could become a one-year’s volunteer, 
instead of having to serve three in the ranks, Such a middle-class 
education as I have in my mind’s eye would fit anyone, however, 
to — such an examination, if such a one were required in 


England. 
Rheinland, December 2ist. 





THE LABOUR MARKET, FOOD SUPPLY, AND POPULATION. 


Sir,—The above subjects are of so ing a nature as to 
emand the most serious and national consideration, and this should 


procrastinated. 

Having been in business—and still so engaged—extending over 
the time ode elles rns changes we Be ne a 
might be to the present generation, w' w not er 
box and brimstone match age, and when the old watchmen called 
the hours of the night and state of the weather. 

For instance, the colliery railways were made of wood ; the men 
who laid them were called waywrights ; the wood rails were super- 
seded by 3ft. fish-bellied cast iron rails; and these by 15ft. rolled 
fish-bellied rails. my water pipes were - ee ae out by 
long augers, These facts show imitive 
per became so soon its centre. What is now designated civil 
and mechanical engineering was accomplished a. Such 
was Smeaton, who built some five windmills here for pum 
grinding, and other works. Apprentices for seven years were 

a week the first year, and advancing to 6s. 6d. the last year. 
There were no holidays, unless the time was worked up by over- 
time. The wages of were from 16s, to 18s. per week ; 
labourers, 12s. The hours of work were from 6 to 6 for five days, 
Saturdays 6 to 4, with 1} hours each day for meals, making 61 hours 
per week, This state of affairs continued for several years, and these 
were the general hours and wages of the district. No one complained 
of the hours being long, or desired them to be shorter. Flour was 
about 3s. 6d. a stone more or less, and all other things equally dear 
except meat, which was a little cheaper than at present, Men had 
more broken time then, which was provided for Aer by clubs 
or savings, as no assistance was obtained from public sul ons, 
soup kitchens, or parish relief, which last was only received y the 
very old, infirm, or idiotic. The men thought themselves well off ; 
the old men said the times were much better than in noe We 

The long-standing spirit bars had not been introd . Beer 
was only drunk by workmen, and comparatively little of that, 
spirits being only taken on special occasions, and women did 
as a rule, enter the public-house, The introduction of the steam 
engine, steamships, railway: 


E 


natural conseq wages were obtained without difficulty 
according to supply and , the masters and men making 
their own ents. The flood of prosperity which 
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of all the markets of the world. Then came ‘trades unions,” to 
act for good or evil, and in some instances for both. The com- 
mittees and managers soon obtained great power, and they and the 
men settled the hours of labour and payment, number of appren- 
tices, who should and who should not be employed ; leaving to 
the employers as their part to provide capital, buildings, and 
machinery, and do their best to obtain orders at a profit with such 
control as was left to them ; and if they could not obtain remunera- 
tion they must go down, or abandon the business and let it go into 
foreign hands, which has been the case in many instances. The 
wages for many years past have been about double what they were 
in the early time spoken of, nearly all articles of food and clothing 
being now about half the price. A very — majority of the men 
have used their increased means wisely, and well in every mm, 
but it must also be noted that a large and increasing number, how- 
ever high the wage may be, spend all, and even anticipate their 
pay, making no provision for the future, and demanding employ- 
ment. I may remark that improvidence is not confined to any 


ony object is not to find fault, but to lay facts before all grades 
of our common ea oat G but more especially the employers and 
employed, and to look ahead at what we have to meet. The 
serious thing to my mind is that as the working class have almost 
unlimited political power, subjects which appear prejudicial to 
their interests and should be advanced and di are studiously 
avoided, both by the press—except in a few isolated cases—and 
would-be philanthropists and popularity seekers, who are always 
going, or pretending to, do so much for the “ working classes,” but 
never give them sound advice, which is much needed at this time. 
Our working classes have for some time had the highest wages in 
Europe, and the employers have had the command of the markets of 
the world ; but a changehas taken place, Other nationsas intelligent 
as ourselves, and fully as well educated, whom we have previously 
supplied with our manufactures, are rising up with a national and 
strong desire to improve their condition and supplant us. For many 
years past our merchants and manufacturers employed the better 
eaucated foreig to conduct their correspondence and travel for 
them ebroad, our young men being unable to do so, and there is 
now an army of well-trained, suitable men at work, who can speak 
two or three languages, Ts us in all directions, and this 
competition is increasing. Added to this, many of our large manu- 
facturers, with the desire to turn their capital to better account 
than they can at home, are embarking it with skilled m rs to 
foreign countries, to instruct and employ the clever but hitherto 
unskilled and low-priced workmen, which will supplant and increase 
the competition of our more costly labour, 

Having brought this narrative down for the last, say, sixty-two 
years, it is time to review our present and future pi as a 
nation. The following figures may not be exact, but sufficient for my 

urpose :-—The pom of England, Scotland, and Wales is about 
32 millions ; Ireland, about 5 millions ; together, 37 millions, and 
we know well at present there is not work for all our workmen to 
be fully employed, and the population is increasing, after allowing 
for deaths and emigration, at about 400,000 a year, or 1100 daily. 
The value of imported food in 1885 was 146 millions ; up to this 
date, 1887, about 155 millions, and the food and raw materials for 
our manfacturers form the greater part of the amount of our 
imports, the manufactured goods — Py | a small portion. 
I calculate the food imports in 1 will be 212 millions. In 
1900 the population will be increased at the present rate to 
a total of 42,890,000. Inthe above case we would have a yearly 
increase of labour re on the market, until in 1900 there will be 
5,890,000 extra population. If youtakeone-fifth of theaboveformen, 
118,000, and a IY more for women, equals 29,500, which 
together makes 147,500 men and women bread winners; for the 
extra 5,890,000. How are these to be provided with work, and how 
will the £212 millions be found to buy the food required. Again, 
we haye more workmen now than we can fully employ; what is to be 
done with the increasing numbers? Our manufacturers have to 
com with other nations rapidly weg bes to our standard of 
work, in many cases they have reached t int, and the worst 
feature is, the foreign workmen have only about half the wages 
and work much longer hours, and there is little chance of an early 
ch to any extent in this respect, as their skilled men are 
rapidly increasing, and will compete with each other for work, and 
the foreign masters will have to com with our manuf. 
having their works replete with the and most costly tools an 
skilled workmen, so that it may be | before any material 
increase to their wages can be obtained. is is the opposition our 
manufacturers have to meet with, short hours and high —— 
Many men propose that the hours of labour should be further 
reduced in order to give employment to those out of work, or with 
a view to make the articles dearer that higher may be 
obtained. This must obviously defeat itself by not enabling us to 
compete with our foreign rivals in the world’s markets, and so 
lessen the means of employment at home and buying food. It is 
said by many workmen that if the masters lose their trade abroad 
they could follow it wherever it went ; this is a great mistake, as in 
— few of our coun’ en would get employed, and the wages 
would be only half of what they get here. me well-meaning 
people, and some for a propose technical education as a 
cure for present and future needs. 

Improvements in this direction are extremely desirable, but no 
such small device can meet the exigences of the case ; it is only a 
drop of water in the bucket. It is well to observe that those coun- 
tries which are encouraging English capitalists to commence large 
works, bringing “a and skilled managers, reserve all the 
work to be done their own countrymen. We live on these 
islands in what has me a very artificial state, owing mainly to 
the rapid increase of the population, which was considered a test of 
our wealth and prosperity, but now an embarrassment as to how em- 
ployment can be found for the increasing numbers, and how are we 
to increase the goods at a price we can sell them abroad, to obtain 
the increasing quantity of food required, which we can only get in 
— for what we sell, hence the necessity of not being super- 


Short hours and high wages may be desirable, and an advantage 
to many, but not to The difficulty is, how are they to be main- 
tained, If we have tosell our manufactures to be able to live, they 
will have to be made at a price they can be sold at, and if they can 
only be made at a cost above market price, we will lose our 
Papen than which nothing can be more — to oy re 

y desire to see my count t, wise, ani pares as made 
me make the aoneaeing pared sagen Fs no feeling of hostility to any 
class; but having a conviction of the necessity of the whole nation 
reviewing its position and prospects, I have put some of the great 
= together which occur to me to require consideration, in the 

g hue they may be useful to the rising and present generations, 

ber oth. INDICATOR, 








THE R,A.8S.E, STEAM ENGINE TRIALS, 
Sir,—I am sorry that your ndent ‘“R.” has entirely 
failed to catch my meaning, and, I think, equally failed to under- 
what goes on in a ke. He has confounded what takes 


awe in a brake standing with what takes place when it is 4 
‘ossibly the annexed sketch and explanation will enable him to 
unde d my m . To make matters quite clear, I have 
shifted the position of the compensating levers C to the horizontal 


position, which I think he will admit does not alter their mode of 


The brake when at rest will tend to pull the wheel round with it 
in a direction ite to that of the arrow, and to prevent this 
rotation either a fixed rest must be placed under the weight or else 
the weight will fall until the compensating action of the lever C 
comes into play and prevents a further descent by augmenting the 

of the brake strap. Then C will, by bearing against. the 
stop P, prevent further rotation, arid the pressure on P will be 
as much in excess of the weight W as the distance B D exceeds the 





distance BP. In one word, the strap and blocks $ become part of 
the wheel, and the action will be just the same as though the 
weight W were fixed to the wheel rim, and a pin in a spoke pressed 
on Be he stop P. So far I am quite agreed with your correspondent 


Let us, however, take the ordinary conditions in which the strap 
has been tightened just — to carry the load W. Let this 
load rest on the ground or ona fixed eee, and see what happens. 
The effort of the engine will be to lift the weight W; but this 
weight cannot from the nature of the case do otherwise than tend 
in lifting to rotate, not round the brake wheel axis B, but round 
the centre P. But it will be seen at a glance that for a small dis- 
tance the dotted line of the arc described with the radius P D 
coincides practically with a curve struck from the centre B. 

Thus, then, the effort of the engine in causing the wheel rim to 
move through any small distance—say one-eighth of an inch—is to 
lift the weight W through the same proportionate distance, which 
will be, of course, a little more than jin., because the distance 
DB is greater than the radius of the brake wheel: and I think 
that your coi mdent ‘‘ R.” will have to admit that as P is the 
centre round which the whole system, as I may call it, swings, no 
ee on P exerted by C can affect the resistance to the effort of 

he engine to swing the system round P. 

Let us suppose, however, that instead of a fixed stop at P we 
put ina spring as Messrs. McLaren did, which in this case pulls 
vertically upwards, In that case the system would no longer swing 
round P asa centre when the engine started, but round B, because 
the inner end of the compensating lever would now by the spring 
be carried up along the line Y. 

In the first case, that is with C resting against the fixed stop, 
the effort of the engine to raise the whole centre of gravity of the 
system is unassisted in any way. When the spring is used, that 
spring will, of course, follow the engine effort up, and assist it to 





raise the centre of gravity. Its action will be dynamic, as I have 
endeavoured to explain. In the brake used by Mr. Halpin and 
Professor Barr, with a spring to keep the tail rope, as I may call it, 
tight, the spring helped the engine, and the load had to be aug- 
mented accordingly. When Messrs. McLaren used horizontal 
springs instead of a stop the springs performed a similar function, 
and 114 Ib. had to be added to the brake weight on the engine to 
compensate for their pull. Their so-called R.A.S.E. brake with 
the springs is nothing but the tail rope brake in disguise, and is 
not inany way identical with that used at Newcastle in so far as its 
mode of action is concerned, and the necessity for adding more 
weight to the brake load is the strongest confirmation of the 
accuracy of my views. 

It of course, without saying that what I have advanced 
would not hold good for large variations in the position of the 
weight W; but in brake trials there is no sufficient variation, or at 
least there ought not to be, to affect the result. 

I repeat that the effort of the engine is to swing the whole 
loaded system round the point P. It is now for ‘“‘R.” to show 
first that it does not so act; or that if it does any aid to the 
engine can be given by the stop P. 

our correspondent may say that I have altered matters by 
moving the levers C to a horizontal ition, but he will see on 
reflection that I have done so only in appearance, not in fact; 
because if the outside of the brake strap were cylindrical a cord 
might be wound round it, and this cord led off in any direction at 
a tangent, and the load would operate just as it does in my sketch. 
Thus, —— the cord X instead of being attached tothe brake stra’ 
at D to be carried over a pulley as shown by the dotted lines an 
made fast at T, the compensating levers C remaining where they 
are, the action would be just the same as it is in my sketch. 

[ hope that ‘‘ R.” will now see that there is more to be said in 
favour of a static and dynamic explanation of brake actions than he 
has supposed. R. A. 8. 

Westminster, December 26th. 





TIDAL ESTUARIES AND BAR OF THE MERSEY. 


S1r,—Those of your readers who have visited Rhyl, New Brighton, 
Southport, and Morecambe Bay, have no doubt noticed la 
accumulations of blown sand, but even they may not realise the 
a of the accumulations until they learn that between the 
Ribble and the Mersey is a tract of several square miles below the 
level igh water of spring tides. This tract is protected from 
the sea by flood gates, embankments, and the fringe of sand hills 
on the coast. This fringe extends from the Mersey to the Ribble, 
and some of the hills attain an altitude of 50ft. to 60ft. or more 
above water. In addition the coast keeps steadily advancing 
west and has done sofor some centuries. The sand is to a 
considerable extent covered with towns and habitations, the resi- 
dents in which may be said to dwell upon Irish soil, if the suggested 
drift across the Irish Sea be well founded. 

As the tidal range in the northern basin varies very greaily, 
low water at the entrance of the Mersey is 4ft. lower than it is at 
Holyhead, and 10ft. lower than it is at the Mull of Cantire, and 
the question arises—Whither does the ebb from the Mersey escape? 
How is the apparent anomaly to be explained? That it does 
escape every one knows, but the condition implies an amount of 
resistance which will tend to augment the deposit of sand and silt. 
At the mouth of Morecambe Bay, and in the Mersey at Liverpoo 
Pag is yet lower than at the mouths of the Dee, Mersey, an 

le. 

The top of the sandbank which forms the bar of the Mersey is 


ten feet w low water va but on each side the water rapidl. 
deepens to six, and eight fathoms, with a bottom of sand, 


the thickness of which is unknown; all over the northern basin the 
soundings give sand, occasionally varied with shells and stones on 
the British side, and mud on the Irish. These features of tide and 
sand do not appear encouraging to those who would maintain a 
deep water entrance to the Mersey by dredging, with or without 
the aid of permanent works. The depth of foundation for maso 

is wholly indefinite, and the drift of sand, subaqueous and subeeri 


incessant, 

The late Mr. George Rennie pro) to construct a breakwater 
along the north-eastern margin of Burbo bank and sands, hoping 
thereby to secure a sufficient scour for the maintenance of a 
deep water channel, His general idea of the construction was to 
use a double row of piles, arranged in pairs, trestle fashion, cased 
with _— or iron plates, and loaded along the feet of the piles 
with blocks of rubble. In conversation, Mr. Rennie expressed a 
wish to reserve the closing of the Rock channel to be determined 
by experience ; as also the length of the breakwater. Like many 
other engineers, Mr. Rennie did not seem to realise the difference 
between tidal and non-tidal rivers; and that a regimen suitable for 
the Danube or Mississippi would not answer, where the direction of 
the stream is reversed times in thirteen hours; whereby the 





T 


silt removed by one stream may be brought back by the reverse ; 
thus imitating the endless task of Sisyphus. JosEPH BoULt. 
Liverpool, mber 26th, 


Sir,—A letter under the above heading appears in THE ENGINEER 
last week. I have read it over several times, but I cannot clearly 
see what the writer is driving at. He evidently knows more about 
tides than most people do, but his knowledge is not practical. I 
suppose he wants to prove that “‘the tide in itself is pure and 
simple force, and not the movement of large masses of water.” I 
am not a learned man, but I have read something of potential 
kinetic, energy, &c., and they seem to me modern, “ caloric, 
centrifugal force,” &c. Whether tides are movements of large 
masses of water or not, they will move vessels and other heavy 
bodies; and in this way they are chiefly interesting to the engineer 
and seaman. 

To the southward of the parallel of Scilly the tides of the channel 
and offing blend together, and cause the direction and force of the 
stream to be cortinually changing. From this rotary motion of 
the stream it has been said that a vessel cannot be carried far in 
any direction. This is not the fact, for a vessel is carried in a 
straight line to the south and west while the water is rising at 
Dover, and to the north and east while it is falling at that port. 
Yet in the Channel the flood stream varies in shore considerably. 
Your correspondent is in error in stating that the southern stream 
ceases off Holyhead. There are three streams from the south. 
The middle stream, which flows to the north as far as the 
Point of Aire and then turns short round. The west stream runs 
past Arklow at a great rate—four knots—but the water neither 
rises or falls (how about the ‘“‘force” there)? .The east stream 
travels to the north by Cardigan Bay, turns sharp round by the 
Skerries, and helps to fill the Dee and Mersey. There are three 
streams from the north, two of which lead into Morecambe Bay, 
which is the great receptacle for tides and sand, and force, too, for 
aught I know. But all this has little to do with the bar of the 
Mersey. I believe that all bars are owing to the wind and waves, 
and not to tides—though a high tide may quite change a bar or 
a beach. And here I would beg your correspondent not to say 
“high tide,” when he means ‘“‘high water.” A high tide is an 
abnormal thing, high water is a normal occurrence. Nothing 
tries the patience of a fisherman more than a visitor asking him 
when it is ‘‘ high tide.” 

But to leave my birth-place, near the mouth of the Mersey, and 
come to this Suffolk coast. Five miles from here is the tiny little 
hamlet of Dunwich, once a bishopric and the capital of East 
Anglia. This little village is all that remains—-or rather is all 
that the sea has left-—-of the great town ; yet here, five miles to 
the southward, the beach is gaining greatly, while two miles to 
the south of us, Thorpe is in danger of being washed away. 

High tides account for this — abnormal tides. High tides 
scarcely ever occur at the springs, nearly always at the 
neaps. A gale of 2 violence from the north blows at the 
neaps for several days, high tides result, the “ gravity” tide 
is at its weakest, and the wind will not let the tide ebb, but 
it flows, and an abnormally high tide takes place, and down goes 
—— of Dunwich and Thorpe cliffs. An abnormal tide is a ‘‘ wind 
tide.” 

For miles along this coast two shoals run parallel to the shore, 
they always keep the same distance apart, and from the beach, 
no matter whether the beach gains or loses, It is the opinion of 
beachmen that they are formed by the waves. These men also 
think that river bars are formed by the waves, as the bars vary 
greatly with the prevailing winds. At the mouth of the small 
rivers on this coast the bars vary almost every week. In 1804 
there was a seven fathom channel into Harwich. In 1826, owing 
to the removal of cement stone, the shingle blocked up the passag 
till there was only 11ft. on the bar. ging operations have 
increased the depth of water to 17ft. The tides on this coast are 
very simple in their action, and very complicated in the Irish 
Channel. Asa rule we have far more surf on the Suffolk coast 
than we have at the mouth of the Mersey. Some days at Sizewell 
there are millions of tons of shingle, and at other times there is 
not enough to fill a ballast bag. Tides cannot account for this ; 
there is no doubt it is owing to certain winds, J. W. 

Sizewell, December 28th. 





THE EXPLOSION ON BOARD THE 8,8. ELBE. 


Sir,—Though Mr. Adamson’s—manager to Messrs. Oswald, 
Mordaunt, and Co.--suggestions do not seem to have met with gene- 
ral adoption, I question if the weight of evidence does not sup- 
port his view, especially in the absence of positive direct proof to 
the contrary. In America considerable attention has from time to 
time been paid to the effects of water hammer, not always with the 
most satisfactory results. It would seem water hammer occurs in 
ipes oftenest from steam impinging therein on water. It may be 





pipes 
observed (1) the branch from P. A. boiler—p. 522—seems to be in 
a curious ition if it was intended water hammer should not 
take place in some adjacent part of the main pipe, and not. neces- 
sarily on the weakest part of the length of pipe. ?) So stupend- 
ous are some of the effects of water hammer said to be in long 
lengths of pipe, that the high value of 1130 1b. per square inch 
would be but a trifle com with the forces which would have 
to be withstood, seemingly quite as much from the outside as from 
the in. T. P. WILLIAMS. 
December 26th. 


COPPER AT HIGH TEMPERATURES. 


Sir,—Since the lamentable Elbe catastrophe the behaviour of 
copper at high temperatures has been attracting considerable 
attention, and some very interesting experiments on this subject 
have been carried out by Messrs. Kirkaldy and others. It would, 
Sir, Iam convinced, be a matter of widespread interest if ‘any of 
your readers who have any recent information on the strength of 
copper pipes at high pressures, the strength of copper at high tem- 
peratures—say, 200 deg. Fah. and upwards—the strength ‘of 
copper after it has been heated and worked, &c., would make the 
same known through the medium of your valuable paper. If any 
of your readers could give me any information on the above sub- 
ject, or could inform me where I could obtain such information, I 
should feel tly obliged. LESLIE 8, ROBINSON. 

Engine Works, Dumbarton, December 27th. 








GAS Vv. STEAM ENGINES, 


Sir,—Intending to increase and enlarge my smith’s and other 
shops, with machinery therein, will any of your readers kindly 
give me from personal knowledge their practical experience az to 
the relative value and cost of working per day of twelve hours, 
with gas at 5s. per 1000ft., a gas engine 12 to 16 nominal horse- 
power, compared with steam of equal power. Also, if they can do 
so, I should like the same information as regards petroleum 
engines compared with both the above—which class of machinery 
gives the greatest wear and tear, and costs most to keep up in an 
efficient state. I trust to receive replies in your — my 
inqui . C. 


uiry. 
mber 28th. 
FREE TRADE AND NO TRADE. 


Srr,—Will some of your free trade correspondents be good 
enough to inform me why it is that, now our exports are in excess 
of our imports, trade, generally, is improving in the country? If 
free trade axioms are right, this matter wants immediate and 
urgent attention ; as if import means profit and export loss, the 
sooner our exports are reduced and the trade from the country 
brought to limits that shall not exceed our imports, the better, 
With improving business—from a free trade point of view—we are 
drifting quickly on to ruin at present. G, FREDK, Ransome. 

Liverpool, December 27th. 
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QUELCH’S METALLIC PERMANENT WAY. 
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QUELCH’S PERMANENT-WAY. 


THE accompanying engraving illustrates a form of permanent- 
way for which Mr. Quelch, of Darlington, has been awarded a 
bronze medal at the Paris Railway Exhibition. In his descrip- 
tion of it he says the use of longitudinal metallic sleepers has 
proved that a continuous width of from 10in. to 11}in. is suffi- 


cient, and with these cross binders are placed every 10ft. to keep | 


the gauge and the cant usually given to single-webbed rails; and 
in some cases tie rods are also used, for the particulars of which 
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see THE Encrveer of June 25th, 1886. It may therefore be 
safely assumed the same width will be sufficient for this rail, 
and it is a very convenient width for packing. is arrange- 
ment and the great strength of the rail will, it is claimed, 
ensure stability and safety, and the joint will be sufficiently 
strong to prevent undulations. The advantages claimed 
are the same as those known to belong to both longitu- 
dinal and cross-sleepered railways, and in particular absolute 


| immunity from the danger of the rails or joints breaking, and 


the practicability of scarfing the ends of the rails. 





THE “OCHWADT” 


FIG. |. 
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THE “OCHWADT” SELF-REGISTERING METER. 





Tue meter illustrated in the accompanying engravings is for 
use in mines, gas works, and factories. It is made by Mr. Julius 
Pintsch, and is introduced into this country by the Maritime and 
General Improvement Company. The meter shows the amount of 
either depression or pressure in any stream of gas or air, and also 
supplies a written record of the pressures by means of an auto- 
matic marking apparatus either inside the works or at any point 
in the pipe connections throughout a town. 

As will be seen from the drawing, the meter is constructed on 
the principle of utilising the movement obtained from the con- 
stant striving of any fluid—in this case water—displaced by 
pressure, to return to the same level, in two pipes in com- 





munication with each other, this movement being communicated 
to two floats, and from these, by means of a chain and pulley 
and a spindle, to the register scale. Should it be required 
to keep a written record, the motion is registered, on the paper 
in the case fitted to the upper part of the instrument, by means 
of the writing apparatus. On the top of the meter an eight-day 
clock is p) , which turns the drum a once round in twenty-four 
hours. Round this drum is fastened a paper on which horizontal 
lines, representing the various pressures, are intersected by 
vertical lines representing time. 

When it is en in mines or pay to work the 
apparatus to gauge the depression existing in the air 4 
the form die a Figs. 1 and 2 is used, in which the écbapelen 
of the air in 5 causes the fluid to rise, and with it the float c, 





whilst the fluid and float on the other side drop in the same 
proportion, This motion is transmitted on the one hand by 
means of the wheel d to the register spindle, the hand of which 
shows at the same instant the pressure on the scale.in milli- 
metres of water column; on the other hand, by the sinking 
of the float e, the spindle f is drawn downwards, and through 
this motion the writing apparatus g—a small glass tube filled with 
colour—is moved over the paper tablet in such a manner that the 
line drawn by the pen indicates the variation of the pressure in 
millimetres, at whatever time of the day or night it took place. 
The water level is regulated by means of the screw at h; the 
apparatus is filled through i, and the vacuum or pressure trans- 
mission takes place by connecting & with the pipe system. 

The apparatus affords an absolute check upon the driving of 
the fan engines. In order to exercise a still stricter control 
over the engine driver, in the case of his running more or less 
than the prescribed number of revolutions per minute, as well 
as to report immediately any such irregularity to the head office, 
a simple electric battery can, if desired, be placed in the same 
case as the writing apparatus, and kept under lock and key, con- 
necting it with an alarm bell in the office by means of wires. 
This apparatus, which has thus far been considered as a gauge 
tor measuring and registering depression, can easily be adapted 
for use in gasworks as a pressure meter, Figs. 3, 4, and 5; the 
construction remaining exactly as that shown in Figs. 1 and 2, 
with the exception only that the height of the water chambers 
varies according to the pressure desired, the chain connecting 
the floats with the wheel being reversed, and pressure taking 
the place of the suction at b, whilst the zero mark is placed at 
the bottom of the scale instead of at the top. For exhaust work 
the chains are fastened to the wheel, as shown in Fig. 1, the 
zero mark, instead of being at the top, being placed in the 
middle of the scale. 








SELLER'S PATENT COMPOUND ENGINE. 





On p. 540 we illustrate a new form of compound engine made 
by Messrs. Bradley and Craven, of Wakefield. The engine has 
two cylinders, in which the pistons move in opposite directions, 
and there are no dead points, and the action is such that it is 
claimed that continuous expansion is got with one crank. The 
high-pressure cylinder is 13in. diameter by 6ft. 3in. stroke, the 
piston being connected by means of cast steel twin unequal 
beams, with gudgeons cast solid to keep them tight, the long 
ends being connected to the high-pressure piston-rod crosshead 
by two adjustable links, thus securing a very high rate of piston 
speed with the smallest possible diameter of high-pressure piston 
and valves, keeping down friction and losses from port and end 
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clearance space to a minimum. The short. ends of the beams 
are connected to the same crank pin as the low-pressure piston, 
giving opposite piston travels, and the exhaust steam having 
simply to pass through grid ports direct into the low-pressure 
piston, the high-pressure cylinder is drained at each stroke. 
Expansion is in a sense continuous, the steam finally escaping to 
the condenser through Corliss valves, which also drain the low- 
pressure cylinder each stroke. The twin beams are set at such an 
angle that the engine will start with the crank in any position, 
no barring being required, and will creep round under steam at 
the rate of 3} revolutions per minute. 
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The engine has now been at work nearly fifteen months, giving, 
we understand, the greatest satisfaction, doing the work with a 
40-horse power Lancashire boiler ; firing being quite easy with 
common slack. The patterns are arranged for a third cylinder 
being attached on the tandem principle, and connected to the 
low-pressure piston-rod, working the steam three times over, or 
by connecting a pair of coupled twin engines quadruple action 
can be adopted. We give copies of original indicator diagrams, 
which were taken under regular working conditions; only about 
one half of the intended load is yet coupled up. When the 
remainder of the load is added, it is intended to increase the 
steam pressure to 70 lb. 








ATKINSON’S “CYCLE” GAS ENGINE. 


We illustrate on page 537 one of Atkinson's patent “Cycle” 
gas engines of eight nominal horse-power,as manufactured by the 
British Gas Engine and Engineering Company. Some time ago 
we published the particulars of a brake-test made by Professor 
Unwin, of one of Atkinson’s 4-horse power “Cycle” engines.! 
This test showed a remarkable advance in gas engines, more 
particularly as regards the improved utilisation of the heat of 
combustion of the gas. These engines have now been further 
developed, and have proved most satisfactory in regular work. 
We understand that up to and including the 6-horse power size, 
the arrangement of the 4-horse power as then illustrated is 
retained as being the most suitable, the crank shaft being thus 
at a convenient height for starting, and the engine not being too 
high for any ordinary room; the 8-horse power size and 
upwards, however, have been designed in a different manner, the 
crank shaft and fly-wheels being placed at the bottom, and the 
cylinder inclined so as to lead to the vibrating link, as will be 
seen in the engravings. The engine is thus very compact, and 
the heavy weights are at the bottom so as to give stability, a 
matter of considerable importance in a large engine. 

It will be remembered that the peculiar arrangement of link 
work used enables the single-acting piston to make four strokes in 








1 Tue Encineer, vol. lxiii., pp. 361 and 880, 
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the cylinder for each revolution’of the crank shaft. The relative 
lengths of these strokes will be seen on reference to the accom- 
panying diagram, which was taken by a Crosby indicator from 
an 8-horse power engine. At the point a of the diagram 
the piston is at the extreme inward position, and the 
clearance space at this time is made as small as possible, 
thus completely driving out the residuum; a suction stroke 
is then made from a to 6, during which an uniform mixture 
of gas and air are drawn into the cylinder; the piston then 
returns, compressing the combustible mixture from } toc, the 
pressure rising, in the diagram shown, to 46 lb. per square inch 
above the atmosphere. Ignition now takes place, and instantly 
sds the pressure up to 185 lb. to the point d; the working 
stroke now takes place from d to e, the expansion curve keeping 
throughout considerably above an adiabatic curve struck from 


the point d ; from e to a the exhausting stroke takes place, thus | 


completing the “ cycle’ and one revolution. 

Up to the point in the expansion curve opposite b, the diagram 
can be compared to the usual gas engine diagram—that is to 
say, from an engine such as the “ Otto,” or “ Clark’s,” which 
expands to original volume only. This portion of the diagram 
gives a mean pressure of 71°4]b., with 40]b. pressure in the 
cylinder at this time of expansion to the original volume, thus 
comparing very favourably with them, and showing that the gas is, 
up to this point at any rate, burned with equal if not superior 
advantage. In the “Cycle” engine, however, the working 
stroke is then only half completed, as the expansion is continued 
until there is only 10 1b, pressure in the cylinder, beyond which 
it is obviously useless to go ; the mean pressure of the last half 
of the diagram is 22°6lb. This is 31°6 per cent. of 71°4, and 
therefore it is reasonable to suppose that this engine will give 
31°6 per cent. more power for the same amount of gas, which 
coincides pretty accurately with the results of Professor Unwin’s 
tial. The mean pressure for the whole stroke is 47 lb. We are 
informed that the diagram illustrated was taken during a brake 
test, which, with a perfectly new engine, gave a brake horse- 
power for 20°5 cubic feet of London gas—a result of which we 
borer the British Gas Engine Company have every reason to be 
proud, 

Mr. Atkinson, who has been working hard in this field for 
seven years, informs us that his company intend specially 
directing their attention to the manufacture of larger engines, 











| capacity in one of his engines will give more actual power than 
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to which his system is. specially adaptable. There are two 
reasons which have hitherto practically prevented gas engines of 
large powers from working satisfactorily. The first is that 
when the residuum is left in the cylinder, the engine, after 
working some little time at full power, gets very hot, and the 
charge before compression is heated to such a degree that when 
compressed it is hot enough to fire itself prematurely ; the 


second is that in such a large bulk the gas has not time to burn | 
itself out during an expansion to original volume only, and | 
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| can be obtained in any other engine, and therefore the shock 
| per ignition is reduced.in the same proportion. 
| It will be seen that the initial pressure on the piston does not 
come directly on the crank shaft, but is transmitted directly to 
| the centre of the vibrating link, which has a very large bearing 
of white metal the full width of the engine. The action of the 
toggle motion is such that for the first eight-tenths of the 
| working stroke the turning moment on the crank pin is within 
eight per cent. of being absolutely uniform ; this is a very impor- 
tant feature in these engines, as, 
combined with the impulse every 
revolution, it gives remarkably 
regular running, and reduces fric- 
tion, as well as wear and tear in the 
crank-pin and main bearing jour- 
nals. These engines—excepting the 
l-horse power size and under—are 
constructed with two fly-wheels of 
ecual weight, one on each side of 
the engine, so that what little wear 
of the brasses there is is always 
uniform and the crankshaft cannot 
wear out of truth. 

The ignition in these engines is 
effected in a very simple and certain 
manner. A piece of wrought iron 
pipe is screwed into the end of the 
cylinder, and open to the ignition 
space, the outer end being closed up; 





remains burning during the exhaust stroke until it fires the 
fresh incoming charge. The former difficulty he gets over by 
driving out the residuum completely, and the latter by carry- 
ing the expansion to any desired extent, so as to ensure the gas 
being completely burned, and the contents of the cylinder cooled 
down below ignition temperature by the continued expansion. 
In this connection also, an impulse being obtained every revolu- 
tion at once divides the charge into two, as compared with the 
Otto cycle, and the charge is further reduced owing to its 


a sliding chimney surrounds the 
ignition tube, and is fitted with an 
atmospheric burner which keeps the tube red hot; the compres- 
sion in the cylinder forces some of the charge into the tube, 
which is ignited as soon as it comes into contact with the red- 
hot portion, the timing of the ignition being regulated with 
the greatest accuracy by sliding the chimney higher up or 
lower down the ignition tube—see Fig. 4. 

Owing to the certainty of the ignition, combined with the 
small amount of charge requiring to be compressed, these engines 
are very easily started. A man can easily start this 8-horse 





volume being smaller still ; that is to say, a charge of a certain 


power size by turning it round through half a revolution; in 


| fact, there would not be the slightest advantage ip attaching a 
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self-starting apparatus to it. Mr, Atkinson has, however, a self- 
starter, which has been at work for some years with some of his 
other types of engines of large powers, and can also be applied 
to the “ Cycle” engine. 








THE PROPORTION OF LOCOMOTIVE 
CYLINDERS. 


TxE following report on this subject was made to the American 

Railway Master Mechanics’ Association at their reeent convention 
at St. Paul by a committee consisting of Mr. Charles Blackwell, 
Union Pacific; F. L. Wanklyn, Grand Trunk; and T. E. Barnett, 
Canadian Pacitic. Cireulars embodying questions bearing on the 
subject were printed and distributed by the secretary, and in 
addition a few copies were forwarded to locomotive superintendents 
of Great Britain. 

Communications in reply to the circular have been received from 
the following gentlemen: Mr. J. D. Barnett, Grand Trunk; Mr. 
J. McGrayel, Des Moines and Fort Dodge; Mr. James Meehan, 
Cincinnati, New Orleans, and Texas Pacific; Mr. Angus Sinclair, 
National Car and Locomotive Builder; Mr. Thomas B. Twombly, 
Chicago, Rock Island, and Pacific; Mr. S. G. G. Copestake, 
Glasgow Locomotive Works, Scotland; and from Mr. F. W. Webb, 
London and North-Western Railway, England. 

Mr. Barnett gives the following rule for finding the diameter of 
cylinder, when stroke of piston, mean diameter of driving wheels, 
and weight on same, also boiler steam pressure, are known, viz: 
the square root of the adhesive power, multiplied by the mean 
diameter of drivers, divided by the mean effective cylinder, pressure 





ressure, does not exceed the adhesive power under the most 
‘avourable circumstances. 

Mr. Barnett considers that no deviation should be made from 
the rule, whether the engine in question be for passenger, freight, 
or switching service. Mr. McGrayel recommends the co-efficient 
for adhesion to be one-sixth for passenger and one-seventh for 
freight and switching engines. Mr. Co ke says that the rule 
should apply to both passenger and freight engines, but in the case 
of switching engines, the stroke may be longer in proportion to the 
diameter of the cylinder. Mr. Webb states that he adopts the 
same rule for both passenger and freight engines. 

In reply to question No. 5 of circular, Mr, Barnett states: 
“ When tractive force is in excess of adhesiye weight, the results, 
although not necessarily bad, usually are so, if the engine is in 
the hands of but an ordinary engineer, as the engine slipping her 
wheels so easily, is often allowed to do so, causing not only exces- 
sive wear of tires and machinery, but also wasting the steam and 
throwing away the fuel. Nevertheless, within the narrow limits 
permissible in locomotive design, the larger the cylinder the more 
economically the engine can be worked in the matter of fuel con- 
sumption. This was the opinion and practice of M. Marie, of the 
Paris and Lyons Railway ; and the experiments then carried out— 
and recorded in the fea, — ings” 4 ——— ma Mechanical 
Engineers, May, 1884—with an eight wheels coup ag ad 
engine, on mountain service, having cylinders 19jin. by 26in., 
wheels 49gin. diameter, with about 58,000Ib~ on drivers, show a 
consumption of 2°88 Ib. of fuel per indicated horse-power or 3°27 lb. 
per actual horse-power, and but 301b. of wet steam per horse- 
power developed, This was achieved with steam at 128 1b. pressure, 
cutting off at 19 per cent, of stroke—weight of train 1634 tons, 
speed 174 miles per hour, on a continuous grade of 1 in 534, It is 





CYLINDER CAPACITY AND ADHESIVE WEIGHT OF VARIOUS MODERN LOCOMOTIVES. 
(Accompanying Report on “‘ Proportions of Locomotive Cylinders.”’) 
Passenger Engines. 





Name of Railroad or Maker. 


} i | ! 
| Cylinder. one Tractive | Boile 
— meter over POWer per, pres- 


Weight on driving wheels. 


“Dia, Stroke. new tires, '%-MLE-P. sure. actual | Calculated. | Excess, |Deficiency 


have expressed their views on the subject, the following figures are 
of interest :— P i 
‘assenger engine. 
| sre of piston, 26in. 
Data { Mean diameter of driving wheels, 6lin. 
ti on drivers, 60,000 Ib, 
Boiler pressure, 1601b, 





Barnett f= <e 
ri ; = . . 
jai x 26 ™ 14bin. diameter of cylinder, 
McGrayel “xt 
wile siti 3 —B5x gg = 16 Gin. diameter of cylinder, 
60,000 3 
Meehan ... ... 617 : : 
x267 =16:2in, diameter of cylinder, 
60,000 5 198 
Twombly... ... Vv anno ih 16-9in. diameter of cyli 
- —-= ; eylin- 
a ae. ES 
Y 60,000 , g3 
’ Beek. 5 
Copestake .. “FOr x 26 = 169in. diameter of cylinder, 
60,000 aq 
Webb... ... Pe 


160 x 96 = /5°67in. diameter of cylinder, 


Proposed rule /*2 xl 
rule ... 4 
* "136 x 2g =16-lin. diameter of cylinder, 


In the consideration of this subject, one has to deal with two 
indefinite quantities, namely, the mean effective steam pressure in 
the cylinders and the coefficient of adhesion, and both of these have 
to be assumed before any calculation can be proceeded with, 

The first, or mean effective cylinder pressure, is, of course, 
primarily governed by the boiler pressure, and is secondarily 

bject to alteration by point of cut-off and —it is assumed 



































In. In. In. Lb. Lb. Lb. Lb. Lb. Lb, 
NN FIELD ee ae 173 24 79 90°8 142 300 43,900 | 20,400 a 
en ge pee ae lj 24 70 101°3 145 52,200 49,800 2,400 = 
Chicago, Burlington, and Quincy .. .. .. .. zw | Ot 102°8 140 53,600 48,900 | 4,700 — 
Chicago, Rock Island, and Pacific .. .. .. .. 17 | «(3% 66} 105-0 150 52,500 58,300 | — 800 
De os 56 bb 06 on 68. 60 a0: 00 17. |) st 67 | 105°9 140 48,000 50,400 _ 2,400 
Great Northern (England)... .. .. .. .. « 18} 28 14 «| 1066 140 88,100 50,700 _ 12,600 
New York, Providence, and Boston .. .. .. | 18 24 72 110°3 180 72,000 67,500 | 4, ae 
Eee ee ee ee 7 24 62 114°6 140 54,400 54,500 | oa 100 
Chicago, Burlington, and Quincy .. .. .. .. is | 2% 69 1152 140 54,500 54,800 _ 300 
Oe ee ee ee ee ee 18 | 24 69 115-2 180 64,000 70,500 _ 6,500 
ee ne ee ee 18s | 24 69 } 15-2 175 61,700 68,200 _ 6,500 
Mason Ee ee ee ee ee ee a ee 18 | 24 68 116-9 140 68,000 55,600 | 12,400 -- 
Cincinnati, New Orleans and Texas Pacific.. .. 1s | 2 68 116°9 140 60,000 55,600 | 4,400 _ 
Chicago, Ruck Island, and Pacific .. .. .. .. is | 24 66} 117-4 150 55,000 59,600 | — 4,600 
RE cos er eee peice: ce, tee 19 | 6 78 120°8 160 68,200 65,400 | 2,800 wi 
SOIL ks ce, nd Ge me ee 18} | 26 73} 120°3 140 | 62,000 57,300 4,700 aa 
SS ee ee 18 24 64 124°4 140 65,000 59,200 5,800 -- 
Grand Trumk (Tank) .. .. .. .. 2. .. «0 17 | 8 56 127°3 140 57,200 60,600 _ 3,400 
OS a ee ee 18 26 63 188°1 140 —s« 61,000 65,700 — 4,71 
TE TNS an ce ce te. ae Bees ook 1s 26 60: 142°8 130 =| 79,000 63,100 15,900 -- 
SR ee ee 20 24 68; 143°3 | 130 | 78,400 63,100 | 10,300 _ 
New York, Lake Erie, and Westen .. .. .. | 20 24 6s 144°4 140 95,300 68,700 | 26,600 - 
Philadelphia and Reading... .. .. .. .. ». | 2! 22 68} | 1448 140 71,900 68,900 | —s 8 — 
CE so 3s ne ap te op | 20 2 | 62 | 158°7 160 90,000 86,300 3,71 - 

Freight Engines. 
; Dri Tractive 
| Cylinder. J Boiler Weight on Driving Wheels. 
Name of Railroad or Maker. | whesis power Perl Pres- . a oe . eee 
—————— meter overllb. M. E. -— 

Dia. (Stroke. new tires. | FP. oure. Actual. Caleulated.| Excess. Deficiency 

in. | In. ee a Lb. Lb. mb | Ib Lb. 
Great Eastern (England) .. .. 2. 2. 1. oe 174 4 | . 38 | 130°2 140 | 82,000 65,800 =—-:16, 200 ail 
Oe ee a ee 18 24 55} 143°3 140 =—s 72,500 72,500 | _ _ 
eee ee ee 19 | 24 60 | 148°1 140 | 87,400 74,900 | 12,500 — 
Brooks—Ten-wheeler .. a A cy ae, F 19 | 2 55} 159°7 140 | 73,100 80,800 | - a7 
Canadian Pacific >) ae "ae: ae 19 | 22 51 160°5 160 = 90,900 92,800 _ | 1900 
nen PRs xp. tee ts ee 20 | 24 58 1714 140 |= «(1%,600 86,700 | 18,900 _ 
Louisville and Nashville 20 24 51 193°9 150 97,000 104,700 | _ i7 
Norfolk and Western .. 20 24 | 50 197-9 140 96,000 100,100 _ 4100 
Pennsylvania .. 20 | 2 50 197° 140 | 100,600 100,100 | 500 — 
Northern Pacific .. 20 | 2 | 49 202-1 140 | 97,000 102,200 _- 5200 
Diibs (for Brazil) .. 20 24 48 206°5 140 | 500 104,400 _ 14,900 
St. Gothard .. .. 20°47 | % | 46 226°0 | 149 | 114,000 122,000 | _ 3000 
Southern Pacific |. on} 57 =| = 2860 «| «380 | 121,600 134,300 | — 12,700 
Decapod (Baldwin) .. .. 2 8 86| «26 45 |} 289°3 | 140 | 128,000, 146,300 {| -- S$ 300 
Johpston’s (four cylinder) .. 22 18 57 | 314°6 140 140,000 158,800 | — 18,800 








Switching Engines. 














. Driving Tractive | ; 
ylinder. Boiler Weight on driving wheels. 
Name of Railroad or Maker. | — | __ Wheels dia.ipower per! ‘hres. ack Sao Es 
| —meter overllb. M. E. a, 7 
| Dia. Stroke. new tires, | Pp. re Actual. | Calculated. Excess. Deficiency 
| In. Tn, In. | Lb. | Lb. Lb. Lb. | Lb, Lb. 
EE On ae Ge es SS ae a ae ee Se TF OE 24 48 | 149°2 140 66,000 79,900 | — 13,900 
ee a ae eee 2% =| 52 j 168°5 | 140 87,700 90,200 | 2500 
OO Ee eee ee 24 | | — 700 


50 178°6 =| 140 94,900 95,600 


Nore.—In caleulating weight for adhesion, the M. E. C. P, assumed to be 85 per cent. of boiler pressure, and coefficient for passenger, freight 


une . 1 1 1 
d tek =, — % 
and switching engines > oa an rr respectively, 





peso ane by the length of stroke, all weights being expressed in 
poundsand measurementsininches. This rule requires the assump- 
tion of a co-efficient for adhesion, also of the mean effective cylinder 
pressure. Mr. Barnett, in the example quoted by him, uses one- 
tifth as the co-efficient, and states that as the work to be provided 


for is the maximum, the mean cylinder pressure should be fully | 
nine-tenths of the initial pressure, which should be not less than | 


7 per cent. below the full boiler pressure. 

Mr. McGrayel states that he adopts practically the same rule, 
but his experience teaches him that when using a fraction over 
50 per cent. of boiler pressure, as the mean cylinder pressure, it is 
necessary, in order to obtain good results, to use one-sixth as the 


co-efficient for adhesion, in the case of passenger engines, and | 


one-seventh for freight and switch engines. 
Mr. James Meehan reports using the same rule, but assumes 


90 1b, as the mean cylinder pressure, in conjunction with - 


17 ™ 


co-efficient for adhesion. 
Mr. Angus Sinclair gives no rule, but states that the proportion 


of cylinder and the elements of adhesion are subject to a proper | 


ratio, and that any material deviation from the same should be 
considered a mechanical blunder. 

Mr. Thomas B, Twombly uses the rule in Forney’s ‘‘Catechism of 
the Locomotive.” Multiply the total weight on the driving wheels, 
in tons of 2000 lb., by five and then by the circumference of drivers, 
in inches, and divide by four, the quotient being the cubical con- 
tents of each cylinder. This rule requires modification to suit the 
higher boiler pressures now used. 

Mr. Copestake uses the same rule, and assumes one-fifth as the 
co-efficient for adhesion, but uses 63 per cent. of boiier re as 
the mean cylinder pressure. He makes no allowance for wear of 
tires and takes the diameter of wheels over the tires when new. 

Mr. F. W. Webb has no fixed rule, but in ordinary ct 


questionable whether such expensive construction is justified where 

fuel is cheap.” He further states: ‘‘In other words, an engine 

having a boiler pressure of 1501b., driving wheels of 66in. mean 

diameter, and a weight on them of 66,2001b., should not have 

| cylinders larger than 17in. by 24in., unless economy of fuel and 
water is of great importance.’ 

Mr. McGrayel states that when the ny on drivers is less than 
in the proportion recommended by him, he finds that engines do 
| not give satisfactory results, on account of slipping, which necessi- 

tates use of sand, and consequent wear of tires; and when wheels 
are slipping, and are caught on sand, crank pins and side rods are 
| very hable to be bent or broken. 

Mr. Meehan states that the weight on the driving wheels is a 
point of great influence on the ciidaney of the engine, and that 
the rule quoted by him gives splendid results, as shown by the 
d tire wear. On entering the service of the Cincinnati, 
New Orleans, and Texas Pacific, he found the Northern division, 
which is very hilly, with grades of 60ft. per mile, 6deg. curves, 
and twenty-seven tunnels, stocked with engines which were of the 
average character as to weight on drivers. These engines were 
| superseded by others of practically the same cylinder ——— but 
| with greatly inereased weight per driving axle, and as a result, the 
roadmaster re greatly decreased surface wear of rail, and he 
himself finds the wear of tires much reduced. He believes this has 
been attained by reduction of slipping, on t of i d 
weight on drivers. 

Mr. Twombly states that engines in which the ratio of weight 
on drivers to tractive power is above the average, give better 
ce the wear and tear of machinery being less, and life of tires 
prolonged. 

Mr. Copestake says he generally takes the ratio of cylinder and 
adhesive power about equal, but if anything, would give an excess, 








the diameter of 


adopts a 24in. stroke of piston, and ne 
cylinders so that the tractive power at starting, with fuil boiler 


not ding 10 per cent., to the adhesive power. 
To illustrate the difference in cylinder dimensions, when calcu- 





lated by the various rules recommended by the gentlemen who 





that the engine is worked with the throttle wide open, and that 
the steam passages are of poseee dimensions, otherwise the pres- 
sure will be influenced by these causes, 

Few railways are free from grades which necessitate engines 
being worked, to a greater or less extent, nearly up to their ulti- 
mate capacity, and in the event of starting on such grades, as well 
as from stations generally, of being worked full power; hence it 
appears proper that the mean effective cylinder pressure should be 
oe sufficiently high to cover such cases, and your committee are 
of opinion that 85 per cent. of the boiler pressure be idered 
the mean effective cylinder pressure in the formula. 

The second indefinite quantity, or the co-efficient of adhesion, 
varies as the condition of the surface of the rail changes, and 


according to Molesworth, from - to ia’ the former being due 
to a perfectly clean and dry rail, the latter to a slightly moistened 
or frosted rail. In different parts of the world it is doubtless 
possible to find places where the average co-efficient for the year 
will vary to such an extent as to warrant special allowance being 
made to suit the circumstances; but in the United States it may 
be safely stated that exceptional climatic a sufficient to 
justify any material deviation from a standard rule, do not exist. 

As passenger engines are worked so as to produce a mean 
effective cylinder pressure of 85 per cent. of the boiler pressure for 
a very limited fraction of their total a y it would appear not 
improper to use the co-efficient one-fourth, or that due to a dry 
rail, for calculating the proportions of Page engines, 

Freight engines being worked to ir ultimate capacity to a 
very much greater extent than passenger engines, it would be 
consistent to increase the co-efficient to say , and in the case 








4°25 
of switching engines, generally worked full stroke, a co-efficient of 
a would be required te obviate the excessive use of sand, to 
revent slipping on the more or less rail generally encoun- 
see in eae where this class of engine S ooptinak y. 

An inspection of tabular statement herewith shows that among 
engines of recent construction very great variations in their relative 
tractive power and adhesive weight exist. In the case of American 
pa engines, and using the formula recommenied by your 

Jommittee, it is found that the N. Y., L. E. and W. Mogul engine, 
built by the Baldwin Company, has an excess of adhesive weight 
of 26,600 Ib., or 38°7 per cent. 

The eight-wheeled engine built by the Mason Works shows an 
excess of over 12,4001b., or 223 per cent.; while the Lake Shore 
and Old Colony eight-wheeled engines are deficient in the same 

t to the extent of 6500 Ib., or 9°2 and 9°5 per cent. respectively. 
mong — r engines, the Belgian State locomotive 
has an excess 0’ esive weight of over 20,000 1b., or about 46-5 per 
cent.; the New South Wales Mogul an excess of nearly 16,000 he. 
or 25°2 per cent.; while the Great Northern Express engines, with 
9l}in. driving wheels, are deficient to the extent of 12,600 lb., or 
over 24°8 per cent. 

Among freight engines of American build, the variations are not 
so great, The Union Pacific Wooten Consolidation engine has an 
excess of 18,900 1b., or 21°8 Spey the Baltimore and Ohio Mogul 
an excess of 12,500 lb., or 16°7 per cent.; while the Baldwin Decapod 
shows a deficiency of 18,300 1b., or 12°5 per cent. 

Of foreign freight locomotives, the six wheels coupled engines of 
the Great Eastern Railway has an excess of 16,200lb., or 24°6 per 
cent., while the Diibs consolidated engine, built for Brazil, has a 
deficiency of 14,900 lb., or nearly 14°3 per cent. . 

Of switching engines, the Brooks six-wheeled switcher has a 
deficiency of 13,9001b., or 17°4 per cent. 

Your Committee recommend, for general purposes, the use of the 
following formula :— 

@xS$xP x 085 x C_w 
5 
D = diameter over tires when half worn. 
d = diameter of cylinder, 
S = stroke of piston. 
P = boiler pressure. 
W = weight on driving wheels. 
if 3 for passenger engines, 


C =co-efficient for ie ro for freight engines. 


ie 5 for switching engines, 


Should extreme economy in fuel and water consumption be cen- 
sidered imperative, and of greater importance than additional 
cost of superheaters and steam jacketted cylinders, and main- 
tenance of same, a considerable increase of cylinder power would 
be admissible, so as to allow the average work to be performed 
with a correspondingly earlier cut-off and greater ratio of expansion. 

The unsatisfactory — however, obtained with the ordina 
link motion from the wire-drawing of steam, when cut off muc 
earlier than at 25 per cent. of the stroke, point to the desirability 
of using some other type of valve motion, when the extreme prac- 
tice above referred to is contemplated. 

Your Committee beg to thank members of the Association and 
others who responded to the circular for information used in the 
preparation of this report, which is respectfully submitted. 

. CHARLES BLACKWELL, 
F. L. WANKLYN, Committee, 
J. D, Barnett. 
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RAILWAY MATTERS, 


Ir is stated that the Wagner Palace Car Company will 
build a factory on the thirty acres of land between the Sparen 
Duyvil and Port Morris Railroad and the property of the New 
York and Haarlem Railroad Company, on what was lately known 
as Sherman-avenue and 153rd-street, recently hased from 
Cornelius Vanderbilt for 203,000dols, It is understood that ex- 
tensive buildings will be erected there for the construction of 
sleeping and palace coaches, These buildings will, when com- 
pleted, become, it is expected, the manufacturing centre of the 
sleeping car company’s operations, and its principal shops will be 
located there. 


Tur New York Central and Hudson River Railroad has 
followed the lead of the Pennsylvania by inaugurating steam- 
heated vestibule-car service for its limited New York-Chicago 
trains, and this week gave a ccmplimentary trip to Albany and 
back to railroad and newspaper men to inaugurate the service. 
The cars are all new, and the train consists of a luxurious parlour 
smoking car with bath-room, barber shop, writing desks, buffet, 
books and periodicals, with a baggage compartment in the for- 
ward end, a handsome dining car, two sleepers and two parlour 
cars, The cars are of enormous length, some 75ft., 53ft. between 
truck centres; so long, the American Engineering News says, as 
to scrape some of the tunnels slightly. 


TurrRE is a mammoth turntable in operation at the 
Meadows shops of the Pennsylvania Railroad. e diameter of the 
table is 193ft, It is run by a 5-horse power engine having an 8in. 
by l4in. cylinder, and supplied with steam from a vertical boiler. 

e table is automatically locked wherever it is stopped, and is 
released by a steam appliance that is under the control of the engi- 
neer, There are forty tracks leading off from the pit, and in 
centre of each there is a number. hen a locomotive is on the 
table, the number of the track on which it is to run is called out, 
and the motor drives the table around until the number shows 
through a little square window placed in the side of the engine 
house; the engineer then stops and the table is automatically 
locked. A long Pullman car can be turned, or a locomotive and a 
Pennsylvania standard car at the same time, A complete revolu- 
tion can be made in twenty-five seconds, 


Tue Railroad Gazette thus describes an apparatus that 
might find application on our tram cars, “The ‘short line’ trains 
of the Chicago, Milwaukee and St. Paul, running between St. Paul 
and Minneapolis, are provided with a useful contrivance to keep 
passengers from slipping under the wheels, A stout wooden lat- 
tice from the y of the car to just below the level of the 
station platforms, which it barely clears, Between the cars are can- 
vas aprons. It would take great ingenuity and trouble for a man to 
get any of his members entangled with the running gear. For 
trains of the sort, running short distances, through populous 
neighbourhoods, and often at low speed, and especially in a region 
where platforms must often be icy, the device must be a valuable 
one. Under such conditions people are often tempted to board a 
train while it is in motion, and it is difficult to prevent such 
attempts. But every railroad man knows that few people can 
safely get ona moving train, even when it is going very slowly. 
For trains running ‘ong distances the protective device is not 
applicable, as it would interfere with inspection of the running gear, 
but the Chicago, Milwaukee and St. Paul only uses it on suburban 
trains.” 


In 1879, there were in Germany twenty-four towns 
nes collectively 300 miles of street-tramways in operation. 

ese numbers had increased at the end of last year to 55 towns 
with 651 miles, of which 4 miles 52 chains—the line from Frank- 
fort-on-Main to Offenbach—is worked by electricity, while the 
remainder employs about 10,000 horses and 75 locomotives. In 
Berlin there were, in 1879, 4 miles open; the number of 
passengers carried being 39,641,430 per annum, and arerems, 
£276,267. In 1886 the mileage had increased to 163, the number 
of passengers to 96,854,438, and the receipts to £600,072. In 
Charlottenstrasse, between Leipzigerstrasse and Kronenstrasse, the 
cars follow each other at 56 seconds intervals, and at one point 
near the Rathhaus, every 38 seconds, At the intersection of 
Leipziger and Charlottenstrasse, there is a car crossing every 18 
ommle and at the Spittelmarkt crossing, one in every 21 seconds, 
Little or no wood is now used in the permanent-way in any of the 
important thoroughfares, as it is of essential importance to mini- 
mise interference with the street traffic by — of the line ; and 
special care is taken as to the strength and durability of the 
mga at such busy crossing-places as those ref to 
above. 


Descrisine what might have been a very serious acci- 
dent at Newry Station, owing to the failure of the brakes, the 
Belfast News Letter says :—‘‘ When the 3.25 train from Belfast was 
approaching the Edward-street Railway Station, the brakesman 
attemptéd to put on the vacuum brake, but it would not act, and 
the engine driver seeing this at once shut off steam, and sounded 
the steam whistle. The officials and those at the station became 
greatly alarmed, and as the train dashed through the station at 
great speed great consternation prevailed. The first obstacle that 
came in the way was the large iron gate at the crossing at Edward- 
street, and the engine, striking it, smashed it into pieces, two of 
which struck a farmer and his horse, which were standing close to 
the gates at the time. engine next came in contact with the 
gate on the other side of the road, and it too was smashed into 
splinters. Fortunately,” the News Letter says, ‘‘an engine, which 
was waiting to convey the carriages to Warrenpoint, was standing on 
the line a short distance from the Monaghan-street i 


NOTES AND MEMORANDA. 


Over seventy-three millions sterling were at the close 
of — invested in authorised works for the supply of gas in this 
country. 


Tne English gasworks in the year 1886 used 8,658,000 
tons of coal, from which they obtained 87,931,537,000 cubic feet 
of gas, supplied by means of 19,443 miles of mains—about the 
same length as the railway mileage of the United Kingdom, 


Durine the week ending the 17th inst., 2516 births 
and 1622 deaths were registered in London, Allowing for in- 
crease of population, the births were 230, and the deaths 236, 
below the average numbers in the corresponding weeks of the last 
ten years. The annual death-rate per 1000 from all causes, which 
had been 23°0, 21‘1, and 19°5 in the three preceding weeks, was 
last week 20°1, 


A nore on the rotation of a copper sphere and of 
copper wire helices when freely suspended in a magnetic field, by 
Dr. R. C. Shettle, was recently read before the Physical Society. 
The author exhibited the apparatus with which his experiments 
‘fon the sup; new force” were made, the results of which 
were published in the Hlectrician, vol. xix. Dr, Hofford has recently 
made similar experiments, using brass discs, and his results seem to 
point to “ dia-magnetic non-uniformity ” of the discs as the cause 
of the phenomena he observed. 


A USEFUL liquid cement or gum may be made as follows: 
To make one gallon of the gum, about one and a-half gallons of water, 
31b, of glue, 40z. of borax, and 20z, of carbonate of soda, or an equiva- 
lent of any otber alkali, are taken. The glue and alkaline salts 
are dissolved in the water by heat, and the solution is kept at a 
temperature a few degrees below boiling point for five or six hours. 
The Scientific American says continued application of heat renders 
the gum permanently liquid at the ordi temperature, After 
allowing the sediment to settle, the clear liquid is evaporated to 
the required consistency. 


At a recent meeting of the Paris Academy of Sciences 
@ paper was read ‘‘On the Expansion of Compressed Fluids, and 
especially on that of Water,” by M. E. H, Amagat. The compres- 
sibility and expansion of water, pemneey oie, ees at ethylic, 
propylic, and allylic alcohols, acetone, chloride, bromide and iodide 
of ethyl, sulphide of carbon, and chloride of phosphorus, have been 
studied between zero and 50 deg., and from the normal pressure up 
to 3000 atmospheres, For all except water, which behaves excep- 
tionally, the coefficient of m diminishes with increased 

: the decrease being still very perceptible at the highest 
point. The coefficient of water increases very — at first, but 
afterwards diminishes gradually, disappearing altogether towards 
2500 atmospheres. 


THE well-known electrician, Professor Weber, of 
Gittingen, celebrated his jubilee as Honorary Doctor of Medicine 
of the pearance of Kénigsberg on Wednesday, when the Uni- 
versity presented him with a new and splendidly illuminated copy 
of his diploma. The Vice-Rector, in his speech of congratulation, 
ke of Professor Weber as not merely a great scientist, a deep 
inker, and a sagacious and daring experimenter, but also as 
“one who at a critical time did not hesitate to stand up for 
truth and right at the risk of sacrificing everything.” This was a 
graceful reference to the fact that the old Professor was one of 
the famous ‘‘ Gittingen Seven,” who in 1837 were expelled from 
the University for their protest against the violation of the Con- 
stitution by King Ernest of Hanover. 


A NEW prremeter, by E. H. Keiser, is described in the 
Journal of the Chemical Society. An air bulb made of hard glass 
or of metal, and having a long capillary neck, is connected by a 
narrow bore rubber tube with an inverted burette; this latter is 
placed in a wider tube cine San and closed with a cork 
and stopcock at the bottom. e two halves of the apparatus 
having acquired the temperature of the room ¢, the water is 
adjusted to the zero mark and the apparatus connected together. 
The value of the constant c for the apparatus is determined by 
heating the bulb to 100deg. C., and noting the increased volume 
of air V in the burette, and using the formula ¢’ = ¢ + V/c 
~ V/273 + % The bulb being then heated to any other tempera- 
ture ¢’ this may be calculated by the above formula. The author 
makes no correction for the moisture of the measured air, and 
— no precautions as to the dryness or moistness of the air in the 


Tue following interesting observations with regard to 
the mobility of loess have been made by M. Potanin during his 
last F pea. through the region south of the Ordos. As wind 
steadily moves the “gv sainy bore so also water steadily moves the 
loess, rting it from higher to lower levels. The underground 
water which filtrates through the loess, begins by making in it a 
kind of cavern; then a circular crevice appears on the surface 
over the cavern, and a cylindrical vertical hollow, which soon 
becomes a deep well, is formed through the thickness of the upper 
layers of the loess. The whole surface of the loess deposits is 
dotted with such wells, very dangerous to cattle. By-and-bye 
the formerly cylindrical well begins to extend in the direction in 
which the colaguaied water flows, and a narrow ravine grows 
until it joins the main valley. Then masses of loess continually 
fall down into the ravine, increasing its width. The fall of these 
masses is favoured by the numerous crevices in the loess, and it 
is so frequent that natives warn foreigners not to approach the 
borders of a ravine. Of course the fallen masses are further dislo- 





ing, and 
when the two engines collided, the train was brought to a stand. 
None of the passengers were injured in any way, indeed some of 
them were not aware that anything had wrong. The stoker 
had one of his hands cut by a piece of the broken gate. The 
gate man at Edward-street had a marvellous escape. A piece of 
the broken gate struck him on the leg, but he was not severely 
injured, e farmer's horse was struck on the head, and the 
farmer himself on the body, but were only slightly injured.” 


THE ceremony of turning the first sod of a suiouy te 
be known as the Stratford-on-Avon, Towcester, and Midland 
Junction Railway, was performed on the 14th inst, The total 
length of the line is about 10} miles, and it is contemplated it will 
be completed about the close of 1888, Mr. Saul Isaac, of London, 
who, with his brother, Major Isaac, was connected with the con- 
struction of the Mersey tunnel, is the contractor or financier ; and 
Messrs, ree om a a ee et of fas 
represen r. Beverley Griffin, who was engaged as 
of a section of the East and West Junction Railway, and who has 
recently see the Metropolitan extension to Rickmansworth. 
The capital of the company is stated as £200,000. The rails will be 
of steel, with new patent chairs and wood sleepers. The engineers 
are Messrs. Liddell and Richards, of London, and they are repre- 
sented on the work by Mr. E. Richards. The line will form a 
connecting link from Olney on to Stratford-on-Avon, and thence to 
Worcester, when ced pepe line between Broom Junction and 
that town is com , and it is anticipated it will now speedily be 
commenced, When completed, there will then be about sixty miles 
of railway, which will open up a good tural and mineral 
i Sir Thomas nge Fermor Hesketh, Bart., of Easton 
Neston, is the chairman of the Stratford-on-Avon, Towcester, and 
Midland Junction Railway Company; and the project is well 
supported by the inhabitants of Towcester and the district, as it 
open - communication to a much ter extent, and thus, it 
is — ; ly benefit the town. When the line is completed, 
it is understood it will be worked by joint committees in connection 
with the East and West Junction Railway Company, and each will 
contribute to the success of the other, 





cated by water, and the loess is thus steadily transported at a 
remarkable speed to lower levels. , 


At a recent meeting of the Berlin Physical Society, Dr. 
Stapff spoke on his measurements of the temperature of the earth 
in South Africa. From his observations on the temperature in the 
St. Gothard Tunnel, and a comparison of these with the tempera- 
tures observed at the earth’s surface, he had deduced an empirical 
formula for the difference of temperature between the air and the 
earth: according to this formula, the difference is greater the 
lower the temperature of the air, and ey when the tempe- 
rature of the air rises to 11 deg. Cent, It hence became a matter 
of interest to determine whether the difference is negative when 
the temperature of the air is very high. Dr. Stapff had made use 
of a sojourn in South Africa, near Whale Bay, while engaged in 
geological studies, for the purpose of carrying out observations on 
the temperature of the earth. The district in which he worked 
lies in the Tropic of Capricorn, about in the same meridian as Berlin, 
and the soil is sandy with a current of water running beneath it 
towards the sea. e observations were made in borings with 
oe mining-thermometers, which were allowed to remain about 
twelve hours at the depth where the temperature was to be deter- 


mined, thus ing that they had taken up the temperature of 
the surroundings. e@ measurement of the temperature at the 
earth’s surface ted great difficulties, and was only ren- 


very 

dered ible by covering the bulb of the thermometer with a 
layer of sand 5 cm. thick. The greatest depth at which the tem- 
— of the earth was measured was 17 metres. From the 

eterminations thus made it appeared that the or ame pa dimin- 
ished down to that depth, a result undoubtedly dependent upon 
the fact that the measurements were made during the hottest part 
of the year. The speaker found that the depth down to which the 
temperature varies with that of theair is about 13°6 metres, the 
temperature at this depth being about 25 deg. Cent. The changes 
in temperature of the earth were very considerable, greater than 
those of the air, amounting in the sand to some 30 deg. to 40 deg. 
Cent. His measurements, however, did not show any negative 
value for the difference in temperature of the air and earth, 





MISCELLANEA. 


Tue Board of Works, Dublin, has granted a loan of 
£20,000 to the Limerick Harbour Board, for carrying out the pro- 
posed improvement at the docx. 


A yew monthly trade journal, called, “Electrical 
Plant, a Monthly Register of New and Second-hand Electrical 
Plant, Apparatus, and Fittings, for Sale and Wanted,” has been 
established by Messrs. Wheatley Kirk, Price, and Goulty. At first 
its contents were almost confined to the register, but it is now 
appearing with descriptive text and notes, 


Tue arbitrators in the Bolton engineering strike have 
not been able to agree as toa basis of wages, and the services of 
Mr. Pope, QC., ——e recorder, have been secured as referee. 
He is ex to give his decision about the middle of January. 
The settlement of the Blackburn dispute depends upon this decision. 
The men are at work pending the result. 


Tue South Wales Board for Mining Examinations has 
received a communication from the Home-ottice to the effect that 
under the new Mines Act it is desirable, on the ground of economy, 
that examinations for both first and second-class certificates should 
be held together. The Board, however, objects, and has appointed 
Sir W. T. Lewis to represent its views to the Home Secretary at 
an early date. 


Tue Admiralty have decided to build a number of new 
composite sloops of the Buzzard type to replace the sloops of the 
Daring class which were built about fourteen years ago and have 
become obsolete by — of time. The proposed vessels will have 
a displacement of 1040 tons, and will be fitted with machinery of 
2000-horse power. Their armament will consist of eight Sin. steel 
breech-loading guns, four 45in. Gardner guns, and four lin. Norden- 
felt guns. They are estimated to steam 15 knots an hour. 


Some excellent samples of hard wood for street paving 
have been sent us by the Australian Hardwood Paving Company. 
They are of blue gum and red gum, and their texture and hardness 
and toughness make them most desirable materials for street 
paving, especially where traffic is heavy. Their resistance to wear 

been proved by years of use in Sydney, and they not only 
resist wear, but they are not affected by dampness, The first cost 
is higher than for deal, but the ultimate cost is very much less than 
for this wood, 


A LARGE increase, says Indian Engineering, in the 
exports of coal from Raneegunge, which rose to 783,517 tons in 
1886-87, against $35,921 tons in the preceding year, is attributed 
to the revival in the jute trade in Calcutta, to an increase in the 
lime and brick industries, and to the use of this coal by some of 
the steamship companies. There was a great development in the 
lime industry, due to the resumption of works in the Kidderpore 
Docks ; 611,051 maunds of lime were exported from Raneegunge 
during the year under notice, against 304,034 maunds in the pre- 
ceding year. 


Tue International Geological Congress will hold its 
fourth session in London from September 17th to 22nd—both 
inclusive—1888. The Organising Committee has nominated the 
following officers:—Hon. president, Professor T. H. Huxley, 
D.C.L., LL.D., F.R.S.; president, Professor J. Prestwich, M.A., 
F.R.S.; vice-presidents, the President of the Geological Society, 
the Director-General of the Geological Survey, and Professor 
T. McK.*Hughes, M.A.; treasurer, F. W. Rudler, F.G.S.; general 
secretaries, J. W. Hulke, F.R.S., and W. Topley, F.G.S. 


AMERICAN papers publish the following:—A telegram 
from Findlay, December 2nd, says:—‘‘ The great oil well fire at 
Cygnet, ten miles from here, which has been burning for the past 
week, has at last been extinguished. The fire was put out by 
building a mammoth crane, by means of which an immense cup 
was swung over the well, smothering the flames. It is estimated 
that 350,000 barrels of oil were consumed while the fire was in 
progress, and it required from forty to fifty men, working night 
and day, to prevent the flames from communicating to the village 
of oil tanks located in the vicinity of the burning well.” 


Two years ago the Corporation of Hertford replaced a 
dug well at one of their waterworks pumping stations y having a 
7}in. Abyssinian tube well put down by Messrs. Le Grand and 
Sutcliff, hydraulic engineers, London. ‘This having proved such a 
decided success in yielding not only a greatly increased supply of 
water, but also of much purer quality, the Corporation has now 
determined to do away with their present principal pumping 
station, consisting of a large dug well and steam pumping engines. 
To replace this, Messrs. Le Grand and Sutcliff have just been in- 
structed to sink an 8}in. tube well at Molewood; under the super- 
vision of Mr. W. H. Wilds, the borough surveyor, where an exist- 
ing water-wheel will be employed as the motive power for the 
pumps, and a considerable economy will thereby be effected. 


Tue Spanish steamer Murillo, rendered notorious 
through having sunk in collision with the English emigrant ship 
Northtleet, off Dungeness, when over 300 lives were lost, terminated 
her career on Tuesday, when she was found lying sunk in the 
Mersey, parted in two. After the collision with the Northfleet 
the name of the Murillo was changed for the Huelva, and sub- 
sequently she was named the Roelas, Under the latter title she was 
in collision on Friday with the steamer Cascapedia in the Mersey. 
The Roelas was coming from Seville and the Cascapedia was out- 
ward bound to Japan. The Roelas received such injuries that she 
sank in half-an-hour. The Liverpool Salvage Association have 
since been engaged salving the cargo of the sunken steamer. The 

consisted of fruit, tin, and lead. The operations of the 
salvors had been fairly ——— and it was hoped that after 
being discharged the vessel might have been raised, but she after- 
wards broke in two. The salvors still hope to raise the greater 
part of the cargo, though the fruit will naturally have suffered 
considerably from the immersion. 


AxovuTt two years ago the work of laying down thirty- 
one miles of large water pipes between Llanishen and Cwmtaif, 
as a necessary means of water passage from the Breconshire water- 
shed for the supply of Cardiff was commenced. The whole line of 
conduit is now nearly completed. A supply of water could now be 
sent to Llanishen for use at Cardiff. ‘his water could be taken 
from the river after proper allowances are made for Cyfarthfa Steel 
Works and other establishments. The balancing reservoir at 
Rhubina, the nearest of its kinc to Llanishen, is practically 
complete. It is at high level, and is intended for the future 
high-level service of Cardiff, Penarth, Llandaff, and Whit- 
church. Blackbrook balancing reservoir is nearly finished, 
and that at Cefn will be ready in about a month. These three 
balancing reservoirs are arched over. The upper section of 
the pipes where the No. 2—or Cantreff-—Reservoir is being con- 
structed is 1000ft. above the Cardiff level; Lianishen is 150ft. above 
Cardiff, and Rhubina is about 100ft. above Llianishen. The Can- 
treff reservoir will be completed in about two years, and its 
capacity will be about 300,0L0,000 gallons. ‘Two others are ccn- 
templated—Nos. 1 and 3—one of which will be located above and 
the other below the No. 2 works, which are being constructed at 
the root of the upper portion of a drainage area of 4000 acres. 
The pipes have been obtained at an aggregate cost of about 
£120, 060, and the laying of the pipes in three sections has been 
carried out at a cost of above £30,000. As to the pipes, it may be 
observed that they are usually about 12ft. in length. They vary 
in thickness according to the pressure resistance required at 
various points. They are 2ft. in diameter, and weigh about 
14 tons each, 
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THE UNITED STATES NAVY. 

We have already considered at some length in our im- 
pression for December 9th the annual report for 1887 of 
the Chief of the United States Bureau of Steam Engi- 
neering, but something remains to be said concerning it, 





Mr. Melville is very anxious that the Bureau should 
become in a sense a research institution, and there is a 

‘ood deal to be urged in favour of the scheme. It is 
indisputable that our own Admiralty with all its defects 
and blunders of administration, obtained for the 
nation and supplied a great deal of valuable information. 
We may point, for example, to the late Mr. Froude’s 
experiments; and this knowledge has been got by a species 
of research, and has been of considerable value to the 
shipbuilders and engineers of Great Britain. Mr. 
Melville would, however, it seems go much further 
than we have gone. He mentions a great number 
of subjects on which information is wanted; such, 
for instance, as the most efficient amouit of heating- 
surface for a given power at a given rate of combustion 
with forced draught ; the ratioof the volume of thecombus- 
tion chamber to the volume of the gases passing through 
itina gee time; the best form and dimensions of high- 
speed blowing-fans; the absolute and relative economy of 
triple and quadruple expansion engines at various pres- 
sures, with and without steam jackets, and with both dry 
and superheated steam; the strength of various full- 
sized forms in cast and forged steel, and in various high- 
strength alloys, under various conditions of working and 
cooling; the strength of large specimens of thick steel 
boiler plate to determine how close to finished dimensions 
it may be safe to shear the plates; the strength of 
rivetted joints in very thick steel boiler plates; the 
potential and economical performance, and the endurance 


3 | of various recently introduced boilers of the coil, pipe, 


and tubulous types; the most efficient proportions of 
high-speed screw propellers for given powers and speed. 
“ All these questions,” says Mr. Melville, “lie, in great 
part, beyond the range of theory, although certain data, 
when obtained, can be applied by theoretical methods to 
cases differing mttesteste from those of the experiments. 
It is mnch cheaper to spend a comparatively small amount 
of money in making such experiments ina scientific 
manner than to follow blindly in the wake of what some- 
body else is said to have done, and to find too late that 
our efforts are not as successful as expected.” 

The ge which we have quoted might form the 
text for a little treatise. Much may be said, both for and 
against it. We may take it that Mr. Melville knows 
pretty nearly all that is known in the United States con- 
cerning the subjects for research which he names ; and if 
this is true it would appear that they have a great deal 
to learn at the other side of the Atlantic. It does not 
appear to be ible, for instance, thatany system of govern- 
ment inquiry can add materially to the knowledge already 

in this country concerning the relative economy 
of compound and triple-expansion steam engines. There 
is not a large owner of cargo steamers trading to New 
York, Montreal, &c., who could not supply Mr. Melville 
in half an hour with all the information he can require on 
this subject. British marine boilermakers of emi- 
nence know all that is to be known concerning the 
behaviour of rivetted joints in thick steel plates, Certain 
of the other subjects named are no doubt worth further 
investigation; but we cannot help smiling when we see 
how modest is the sum Mr. Melville thinks will suffice 
for carrying out the experiments which he suggests. “It 
would be difficult,” he says, “in the present case to specify 
in detail just what amount would be needed for ren 
individual experiment, and I would, therefore, recommend 
that an appropriation of 25,000 dols. be asked for, to be 
expended in such a manner as the Department may 
direct.” Five thousand pounds sterling would not suffice 
in this country to settle satisfactorily more than one, or, 
at most, two, of the multifarious points he has suggested ; 
and it is to be regretted that he has not given his readers 
a single hint as to how economy and efficieucy in ex- 
perimental research are to be combined. We have never 
succeeded in managing the combination in this country, 
and probably never shall. 

It was formerly a subject of ccmplaint with naval 
engineers in this country that the military element of the 
service interferes too much with matters which it does not 
understand. There was a story told of the days before 
the Russian war concerning the captain of a frigate who, 
coming on board rather suddenly, ordered steam to be 
got up in half an hour, no fires being alight at the time, 
and the water in the boilers cold. When the chief 
engineer told the captain it was impossible to obey such 
an order, the captain replied that he would give him three 
dozen for impertinence. This is no doubt a gross exag- 

eration, buf things very closely akin to it have been done. 

e have changed all this; and if an engineer in the 
British Navy does not lie quite on a bed of roses, it is at 
least certain that his value on board a ship is understood 
and his importance recognised. In the United States 
Navy, however, it seems that there is still a great deal of 
friction between the engineers and the officers repre- 
senting the military element. The Bureau of Steam Engi- 
neering tries totake care of the machinery under its charge. 
“The issue of an order by a Bureau becomes farcical,” 
says Mr. Melville, “when there are no adequate means of 
enforcing its observance; it is much like the enactment of 
a law without an accompanying provision for a penalty 
for its infraction. Among other abuses of this kind I 
may mention the case of an order of the Bureau, of long 
standing, that boilers must not be filled with water for 
trimming ship; also an order limiting the minimum time 
in which steam should be raised. There are but few ships 
in commission to-day on board of which one or both of 
these instructions is not at some time or other deliberate] 
disregarded, and the lives of the boilers. thereby shortened. 
I would suggest, as an aid in remedying this state of 
affairs, that military traditions and customs be so far set 
aside as to require the chief engineer of each ship, when- 
ever he is ordered to disobey the instructions of the 
Department, to immediately make a special report of the 
same direct to the Bureau, at the same time giving a copy 
of the report to his commanding officer, so that if an 
emergency existed which would justify the overstepping 
of the limits of his instructions, he may be enabled to 
explain it to the Department, I would also recommend 





that this Bureau be allowed to communicate directly, in 
all technical matters, with its representatives on board 
ship, thus insuring a much more satisfactory knowledge of 
the state of affairs than is now available at the Depart- 
ment.” Here, we think, Mr. Melville has gone a little too 
far. No captain would, we fancy, sail with an engineer who 
was practically independent of him to a large extent; and 
no English engineers, at all events, would consent, if they 
could help it, to send in reports to the Admiralty which 
were likely to call down censure on their captains. It is 
difficult to draw the line, but for the good of the service it 
would be better that a boiler should be injured now and 
then rather than that the engineer should be called upon 
to play the invidious part pasgested by Mr. Melville. 

Concerning the condition of the United States Navy 
Mr. Melville has very little to say. It can hardly be 
otherwise, seeing how insignificant an affair the United 
States Navy is. Take, for example, the following extract 
from the report :—“ The only armoured vessels that we 
how possess in a state of completion are the old single- 
turret monitors. They are, to be sure, of antiquated 
type, but would have to be depended upon in case of a 
declaration of war before other coast detence vessels are 
built. They are slow, but for a small outlay could be 
given fair speed by fitting the boilers with forced dranght 
applied directly to the ash-pits, and substituting surface 
for jet condensers in such vessels as are fitted with the 
latter. These changes could be made for 5000 dols. on 
each of the five vessels now having surface condensers, 
and for 10,000 dols. on each of the eight others, provided, 
however, that the work could be concentrated at one 
navy-yard, as the re-duplication of the additional 
machinery would tend to economy. Two of these moni- 
tors n new boilers, which would cost 40,000 dols. for 
each vessel. If we were possessed of other vessels for 
coast defence, I would not recommend spending a dollar 
on any of these old craft; but under the circumstances, 
to add to our security until better vessels can be built 
and equipped, I would recommend that the above-men- 
tioned changes be made, and that a sum of 185,000 dols. 
be appropriated for this purpose.” 

It really seems almost incredible that a country so 
enormously wealthy as is the United States should have 
suffered its Navy to fall so low. It is a positive fact | 
that if the United States got into a difficulty to-morrow, 
say with Russia concerning Alaska, or with Spain con- 
cerning Cuba, there would be nothing to prevent New 
York being bombarded, or a ransom claimed that would 
quickly give the country the blessing of a national debt. 
The facts are very well understood in the United States, 
and time after time enna have been uttered, yet all 
to no purpose. One would have imagined that the 
Alabama taught a lesson never to be forgotten; but this 
is not the case, and the United States possess no armour- 
clads but the few old monitors referred to by Mr. 
Melville. 

We hoped to find some authoritative information in Mr. 
Melville’s report concerning the new ships added to the 
United States’ Navy; but it does not contain a syllable. 
It does contain some information showing how curiously 
far behind England the United States are in means of 
making marine engines. Passing to vessels under 
contract, Mr. Melville tells us exactly how much progress 
has been made with the machinery of Cruiser No. 2. The 
designs for these engines were obtained from Messrs. 
Hawthorne and Co., of Newcastle-on-Tyne; the contrac- 
tor is the Union Ironworks Company, San Francisco. 
“The following changes in design have been proposed by 
the contraetors and approved :—The inner stern-tubes to 
be made of composition instead of cast steel. The 
details of main valve-gear changed so as to give 
more port opening and a better distribution of power 
in the two cylinders. Additional ties between 
the reversing cylinders and the reversing quadrant 
bearings. Pitch of screw-thread on connecting-rod bolts 
to be less than specified. Shells of condensers to be of 
sheet copper instead of sheet brass, as it was impossible 
to obtain the latter of sufficient size.” Of course Messrs. 
Hawthorne specified nothing that could not be had in 
this country. The change from cast steel to “composition ” 
that isa kind of brass, is suggestive when taken with 
the following passage, referrmg to Cruiser No. 3, the 
machinery for which has been designed by Messrs. Hum- 
phrey, Tennant, and Co.:—‘ Condenser shell plates are 
planed and are being fitted. Air pump pistons nearly 
finished. Owing to the failure of steel castings for crank 
shaft pillow blocks and bed-plates, no advance has been 
made with these parts. The following changes in the 
design have been proposed .by the contractor and 
approved :—Diameter of main boiler tubes—outside— 
reduced from 2}in. to 2}in., and the number of tubes in- 
creased from 868 to 948. The cast steel main crank shaft 
pillow. block frames to be cast in four parts for each 
engine instead of two, on account of the difficuity of 
casting. The cyiinder linings changed from cast steel to | 
cast iron. Manhole frames on boilers to be made of cast 
instead of plate steel. Crank shaft pillow block frames 
changed to facilitate casting, the first casting having been 
condemned as defective. Condenser tube sheets changed 
from cast Muntz metal to composition. Naval brass to be 
used in place of Tobin’s metal. Crank shaft pillow block 
frames again changed to facilitate casting, the second 
attempt at casting having failed.” From all which it 
would appear that they do not know how to cast steel in 
the United States yet. 


ELECTRICAL TRAMWAYS AND RAILWAYS. 

ELEctTRIicaL tramway and railway development seems 
to be passing through a stage which resembles in several 
respects the early days of railways, and the amateur 
engineer plays no insignificant part in it. Some real work 
is, however, ae done; and after the amateur has, by 
reason of his usually unbounded assurance or enthusiasm, 
caused the expenditure of large sums of money in show- 
ing as much how not to do it as how to do it, thoroughly 
competent men will no doubt find the matter sufficiently 
developed to make capitalists look at the matter 
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seriously and employ thoroughly competent men to 

e it up. Until recently, and in a very few cases, 
electrical propulsion on tramways has not been sufli- 
ciently promising to invite men who are usually well 
engaged to touch it, for they have not time to devote 
to the conversion of capitalists from patronising semi- 
belief into active support. There is no phrase so common 
with those who know very little of electrical applications 
as that “ Electricity is in its infancy,” and so long as this 
is the general untaught belief it is not promising for the 
railway and tramway engineer. There is, however, 
always a number of capitalists amongst the amateurs; and 
they believe more or less readily in the amateur who 
assures them that the infant, being a modern one, carries 
a very old head on its young shoulders. These capitalists 
spend their money, though they do not always get their 
choice; but hope is always strong in the amateur’s breast, 
and he does not despair. Apart from his own loss of 
money he does and has done good, and electrical tramway 
haulage is no doubt further advanced to-day than it would 
have been without him. Able men have in some 
cases already been called in; that which is possible has 
already been to a great extent shown by what has been 
found impossible, and it is not too much to say that 
electrical propulsion has now reached a stage that makes it 
quite certain that it has a place in the list of available 
means of commercial haulage. 

At the last three meetings of the Institution of Civil 
Engineers a paper by Mr. Edward Hopkinson, A.M.LC.E., 
M.A., has occupied attention and discussion. More par- 
ticularly it described the Bessbrook and Newry tramway, 
which in some respects might be called a railway, and a 
line which probably would have been made and worked 
by steam if water power had not been available. It was 
designed for the haulage of heavy goods as well as for 
passenger traffic, and has run over 40,000 train miles. 
The length of the line is rather more than three miles, 
with an average gradient of 1 in 86, the maximum 
gradient being 1 in 59. According to the conditions of 
the contract ten trains were to be run in each direction 
per day, providing for a daily traffic of 100 tons of 
minerals and goods, and capable of dealing with 200 tons 
in any single day, in addition to the passenger traffic. 
The electrical locomotive was to be capable of drawing a 
gross load of 18 tons on the up journey, in addition to 
the tare of the car itself and its full complement of 
passengers, at an average speed of six miles per hour, and 
a load of 12 tons at an average speed of nine miles per 
hour. Also, the cost of working, as ascertained by six 
months’ trial, was not to exceed the cost of steam traction 
on a similar line. The line was formally taken over by 
the company, as having fulfilled the conditions of the 
contract, in April, 1886, and has since been in regular 
daily operation. It is worked entirely by water power, 
for which we believe £12 per month is paid, the 
generating station being adjacent to the line at a 
distance of about one mile from the Bessbrook Terminus. 
There are two generating dynamos driven by belting 
from the turbime shaft. The turbine can develepe 
62-horse power, and each dynamo is intended for a normal 
output of 250 volts, 72 ampéres, though they are capable 
of giving a much larger output. The current is conveyed 
to the locomotive cars by a central conductor of steel, of 
channel section, carried on wooden insulators nailed to 
alternate sleepers, except for a short distance where it 
crosses a country road at an angle, and an overhead con- 
veyance is employed. Under average conditions of 
working the total electrical efficiency is shown to be 
72°7 per cent., the losses being distributed thus:— Loss in 
generator, 8°6 per cent.; loss in leakage, 5°7 per cent.; 
loss in resistance of conductor, 66 per cent.; loss in motor, 
77 per cent. The friction of the bearings in both generator 
and motor, and the power lost in the driving gear, are ex- 
cluded from these results. The cost of haulage per train- 
mile is shown to have been 33d. over one period of five 
months, when the goods traffic was light, and 42d. when 
the goods traffic was heavier—the water power costs £12 
per month. Since the opening of the line, the locomotive 
cars have registered a train mileage, as above stated, of 
40,000 miles, and the tounage has exceeded 25,000 tons, 
and the number of passengers 180,000. 

As this line is in active work and is operated by a few 
unskilled men, it may be assumed to have demonstrated 
some of the practical possibilities in this direction, 
especially as £12 per month would pay for a good deal of 
the coal necessary for the whole work, if water power 
were not used. The line is more of the character of a 
railway than a tramway, and it is of short length, but it 
affords most valuable information of what may be done 
for working branch lines and metropolitan lines. The 
electromotive of to-day may be looked upon as in a measure 
analogous to the locomotive of the Rocket days, its 
weight and power being small, and most of its details in 
an experimental stage; but with increased size and 
strength of electromotive confidence may dictate the 
remark that the system will probably develope in a very 
few years to the position of one in every way capable 
of conducting metropolitan railway traffic, especially as 
it may develope either by the use of several motors in a 
train, converting several carriages into electromotives, 
or by increase in mechanical fitness and powers of one 
electromotive taking the place of the locomotive. It is 
worthy of remark that with all the present available 
knowledge of practical mechanics, with all the scientific 
teaching, with all the wealth of precedent, most of those 
who have been working on the electromotive have pro- 
ceeded just as the locomotive makers did in the days of 
Stephenson and others, and it is almost amusing to hear 
how much is made, for instance, by the electromotive peo- 
ple of having found a suitable pitch chain for driving pur- 

when a little more practical knowledge of what has 
en done would have given them success in this direc- 
tion from the first. 

For street tramways it is perhaps doubtful whether 
practical and commercial success is as near realisation, at 
all events for such crowded streets as those of our great 
towns. Independent cars or independent electromotives 





carrying their electric supply in secondary batteries must, 
it would at present rats iy used, the ws of a central 
rail or of the ordinary rails as conductors cannot so well be 
called upon, or, if practicable as far as it is affected by ordi- 
nary traffic, be depended upon as commercially available. 
Secondary batteries are, however, not yet all that is 
desirable for the purpose, although they are much better 
able to withatand the heavy jolting inseparable from 
tramway working than they were. is, however, is not 
the only question upon which their application depends, 
though it is in some cases the chief one. The commercial 
efficiency of strong secondary batteries has to be con- 
sidered, as well as the time occupied in — and 
changing the cells, while the present rate of v6: Bw 
makes a large weight of battery necessary. Even 
in these directions, ated: considerable practical in- 
formation is now available, a good deal of experience 
has been obtained, and altogether electric propulsion 
is now to be placed amongst the means available under 
suitable circumstances, and these are not very few or 
far between, although they are not as universal as some 
enthusiasts believe. 


THE MALIGAKANDA RESERVOIR. 


Necessary references to one authority and another 
have caused seven months to elapse since the report 
was made by the Commissioners appointed to enquire 
into the causes of the several mishaps which have occurred 
to the Maligakanda reservoir at Colombo, Ceylon, before 
that report was submitted to the Legislative Council of 
the Colony and so made public property. During that 
interval we have on several occasions dealt with the 
subject ; and, so far as the information at our disposal 
admitted, we have endeavoured to surmise what the 
nature of that report would be. Of course, when so 
doing we could only refer to the several hypotheses 
which appeared to afford some ible explanation of the 
very extraordinary and unusual repetitions of failure ex- 
perienced at this reservoir, the leading features of which 
work we have before described. In these articles we 
adopted as our own particular theory ofthe cause of failure 
the sliding of the main impounding wall over the material 
upon which it was built. The grounds for our coming to 
that conclusion we fully detailed at the time we advanced 
our proposition, and it is not therefore necessary that we 
should now recapitulate them. 

It is satisfactory to find that in the fullest possible 
measure the report of the official Commission bears out 
all that we wrote in advance of its conclusions being made 
public ; but we much regret to find that the report very 
seriously rene the professional proceedings of the 
engineer in charge of the work. It is but fair, however, 
to that gentleman to state that, according to information 
reaching us, the views of the Commission which are 
adverse to him, do not receive adoption by the principal 
engineering authority responsible for the design of the 
work and for his selection as its superintendent. Pri- 
marily of course, and as has been admitted by all con- 
cerned, leakage under the walling led to the results 
which have occurred. The main question calling for 
inquiry and decision was as to how that leakage arose. 
Various conjectures have been put forward to account 
for it, that, as we understand, receiving adoption by the 
chief engineering authority being the unequal contraction 
and expansion due to the admission of water of a tem- 
perature much below that of the concrete walling, heated 
as the latter had been by exposure to the fierce rays of a 
tropical sun. While admitting that concrete was not so 
free as had generally been held to be the case from 
liability to contraction and expansion, we, in our previous 
articles on the subject, expressed the view that such a 
theory of the cause of the leakage could scarcely be 
tenable in this instance. We find that the report under 
reference supports that opinion, evidence received by it 
going to show that the temperature of the water was as 
nearly as possible on an equality with that of the con- 
crete. This theory seems to have been completely dis- 
posed of and refuted by the inquiries of the Commis- 
sioners. They find that the flooring was sunk too low, 
it being, as we gather, in sume places below the level of 
the foundation of the main walls; also that it was too 
light to aftord full guarantee that it would not sink under 
the pressure with every shrinkage of the material on 
which it was laid ; and, further, that the concrete of which 
it was composed was imperfect in its constituents and 
permeable by water. 

We need scarcely point out how grave is the indictment 
contained in the last sentence of the foregoing paragraph. 
Even if judgment had been in fault as to the thickness to 
be given to the concrete flooring, that error would be as 
nothing compared to the grave charge that the material 
itself was permitted to be bad and untrustworthy. 
The gentleman responsible for the character of the 
concrete, was known to have been of excep- 
tional experience with re to that material, and we can 
hardly realise—as we believe his superiors wholly refuse 
to do—that he can be justly charged with such a neglect 
of what was perhaps his most important function. But 
ab initio, with respect to this work, there appears to have 
been a great mistake made in the selection of its site; a 
mistake which may perhaps, according to the Commis- 
sioners’ report, fully account for all that followed 
without insistance upon the charges above ‘detailed. 
We have previously said that the material of the 
hill upon which this impounding reservoir was built 
is what is locally termed “cabook,” a species of laterite 
affording good material for building upon if it be of 
sound quality throughout its mass. The report would 
seem to charge the engineer that he did not suffi- 
ciently ascertain whether in this case such quality was 
present, and that he too readily assumed it to be so when 
reporting to his superior charged with the preparation of 
the design. It is even stated that no borings were made 
before so reporting, reliance having been placed on the 

its and wells in the hill due to old workings in it. The 
rings that have now, but too late, been made, reveal 
that at a depth of 12ft. the cabook was found “to have 





assumed the condition of kirimeti or kaolin.” It was on 
such material, at the depth of the aforenamed 12ft., that 
the foundations were laid, and when cabook has asumed 
such a condition it is most untrustworthy. It does not 
appear, to judge by the report, that there has been any 
subsidence of the foundation, but the conclusion adopted 
is that very slight leakage would render unsound 
cabook so slippery that no masonry upon it could be 
stable. 
Now, the concrete floor as at first laid was but 12in, 
thick ; the depth of water upon it was 40ft. Under the 
ure due to such a head of water it is extremely pro- 
ble that the unsound cabook, when compressed, would 
yield somewhat, and permit the slight flooring above to 
crack, We need, we think, go no further into the ques- 
tion as to the causes which may have led to the leakage 
to which the failure of the work is primarily due, although 
the report goes very fully into other hypotheses respect- 
ing it. Once the water, from whatever cause, reached 
the kaolin—for it was undeserving the name of cabook— 
upon which the walling was founded, it is easy to under- 
stand that nothing but very deep and numerous footings 
could prevent that tendeucy to slide which we have 
before assumed to have caused the rupture of the main 
walling. We learn from the drawings available to us 
that no such footings were provided. The engineer 
designing the work appears to have relied exclusively on 
the adhesion between the concrete and the sound cabook 
upon which he had been led to believe his walling would 
be built. When therefore all that quality of adhesive- 
ness was destroyed by the water percolating through the 
cracks in the flooring, there was nothing to arrest the 
forward movement of the wall due to the great pressure 
of the head of water behind it. That the walling did so 
slide is the conclusion of the Commission; and the report 
further states that the walling, on being released from 
the pressure, sprang back once more almost into its 
normal position, permitting the cracks through which 
the water had poured so freely almost entirely to 
close up again. The report follows so closely our own 
previously recorded arguments that it reads in a great 
measure almost like a recapitulation of our own articles 
upon the subject; but it will scarcely be fair to come to 
a final judgment until we have been afforded opportunity 
of reading what has to be urged in opposition to the 
views of the Commission, by the gentleman whose course 
of action it condemns. 


COMPOUND ENGINES. 

ALTHOUGH the results obtained with triple expansion 
ve are in a high degree satisfactory, it is very pro- 
bable that the limit of excellence has not yet been reached. 
Unfortunately the conditions under which marine engines 
are worked are unfavourable to scientific investigation. 
The most careful, and even costly, experiments are carried 
out in the shape of progressive speed trials, but no one 
seems disp to expend a few pounds in settling 
questions of vital importance connected with the working 
of the engines propelling the ship tested. Thus, for 
example, it is not too aaah to say that no one knows with 
any approach to certainty how much water a pound of 
coal can convert into steam in the normal marine boiler ; 
nor can any one tell what weight of feed-water is needed 
per horse-power per hour. More or less good guesses are 
made no doubt; but after all they are but guesses, and 
with conjecture exact science has nothing todo. It seems 
to us very remarkable that not one of our great ship- 
building firms has ever turned its attention in this 
direction. Perhaps the idea is entertained that nothing 
would be gained by an inquiry of the kirid, a conclusion 
which certainly does not commend itself to us. A direct 
result of the ignorance resulting from the absence of 
experimental data is that we have no reason to conclude 
that even the best engines running are the best that can 
be made. Indeed, we believe that it may be shown that 
this is not the case, and that the system, or want of system, 
by which triple expansion engines are made can only give 
the best hte smi by chance, and never with any 
approach to certainty. 

e conditions under which steam is worked in the 
compound engine are necessarily peculiar. In the single- 
cylinder engine with an early and sharp cut-off, it is known 
that the smaller the clearance the better. The steam 
required to fill the clearance space does no work at the 
higher pressure. Its duties only begin when the admis- 
sion valve closes and expansion commences, and the whole 
of the work done in thrusting it out of the boiler is lost. 
If the engine did not work expansively the clearance 
steam would represent a total loss. it is always the 
practice of the best makers accordingly, to reduce clear- 
ance to the smallest possible limits; and this rule can, of 
course, be observed with the high-pressure cylinder of a 
compound engine ; but it cannot observed with the 
low-pressure cylinder. That draws from an intermediate 
receiver, and during the whole time that the admission 

rt is open the steam is expanding almost precisely as 
it would expand in a single-cylinder engine with ports so 
small that wire-drawing took place. The back pressure in 
the high-pressure cylinder is a variable quantity. At the 
moment the exhaust port opens there is the lowest pres- 
sure in the receiver, and the back pressure drops. The 
steam valve of the low-pressure cylinder being then closed, 
the pressure rises in the receiver until about half-stroke, 
when the pressure in the receiver is ata maximum. The 
low-pressure crank then turning the dead enon the low- 
pressure cylinder begins to take steam, and the receiver 
pressure falls. The result is the characteristic curve of 
the exhaust line on high-pressure cards. At first 
sight then it seems obvious that the cut-off should 
take lace as early as possible in the second cylinder, 
in order to eliminate the loss caused by the virtual clear- 
ance constituted by the intermediate receiver. But it 
must not be forgotten that what may be good for the 
low-pressure cylinder may be bad for the high, Too 
early a cut-off in the former may bring about undue back 

ressure in the latter. There is some fixed relation 
Ceteresn the pressures, points of cut-off, and capacity of 
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the intermediate receiver which will secure a better 
economical result than any other. But this must be 
settled for every engine, or every group of similar engines, 
on the basis of the working conditions of the engine or 
group of engines, and it does not admit of extended 
generalisation. There are besides two factors in the 

roblem which must not be forgotten. The first is, that 
it is desirable that the same power as nearly as may 
be should be developed on both cranks; the second 
is, the peculiar and as yet not well understood influence 
exerted on the quality, as we may phrase it, of the 
steam by the dimensions of the intermediate receiver. 
Now, as to the first point, we are strongly of opinion, and 
we know that many highly competent engineers ~ 
with us, that far too much importance is attached to 
getting the same work done on each crank. We hold that 
within reasonable limits it is a matter of no consequence 
whatever that this object should be secured. It is certain 
that it is not worth the coal the securing of it costs in only 
too many cases. We find, indeed, engineers altering points 
of cut-off, receiver capacities, dimensions of cylinders 
anything and everything, in short—without the least 
regard for economy and pointing proudly to engines 
which develope to within a small fraction of the whole 

wer, the same power on each crank; and all the time 
it may be a fact that the turning moments on the crank 
cheeks are far more variable than there would be in 
engines designed with more regard for economy of fuel, 
oat less for equalisation of power. Of course what holds 
good of the ordinary two-cylinder compound also holds 
good of a treble-cylinder engine. 

Concerning the influence of the dimensions of the 
intermediate receiver on the economy of the compound 
engine much remains to be learned. Indeed, the subject 
has hardly as yet received any attention whatever. Our 
own experience goes to show that when the receiver is so 
small and the setting of the valves so arranged that the 
exhaust line of the high-pressure cylinder is curved 
upwards, great economy results; and the reason appears 
to be that the rise of pressure and temperature in 
the intermediate receiver dries the steam, and it 
accordingly works with greater efficiency in the low- 
pressure cylinder. A suggestive and interesting example 
of this is supplied by one of the engines, Mr. Cooper’s, 
tested at Newcastle last summer. It was patent to 
everyone that the exhaust from this engine was ve 
wet; water came out of the chimney in fine spray, and it 
was thought by some that the boiler was priming. It was 
not as a matter of fact. When Mr. Cooper had taken his 
engine home, like a wise man he experimented with it, 
and by partially filling up, and so reducing the space in 
the intermediate receiver, he effectively dried his steam 
and augmented the economy of his engine. The high- 
pressure cylinder is 6in. and the low Qin. diameter, with 
a stroke of llin., and the intermediate receiver space was 
875 cubic inches, or more than twice that in Messrs. 
McLaren’s engine. It was 2°8 times larger than the 
capacity of the high-pressure cylinder, and more than 1°25 
times larger than the low-pressure cylinder. The diagrams 
taken from this engine were, however, very good, espe- 
cially the low-pressure cards, and we have no doubt that 
had the steam gone dry into the low-pressure cylinder, 
instead of wet, the result obtained would have been far 
better than it was, viz., 31b. per indicated horse-power 
per hour, The cylinders are unjacketted, and the evapora- 
tion of the boiler was 10°751b. per 1 1b. of coal, or about 
20 per cent. less than that of the best engines. 

n the triple-expansion engine we have two receivers 
to deal with, and so far therefore the conditions are 
more unfavourable to economy than they are in the com- 
pound engine; but this is more than compensated for by 
the higher pressure and greater range of expansion under 
favourable conditions. In the compound engine we 
always find some water, however little, in the low-pressure 
cylinder at the beginning of the stroke; but in well- 
designed triple-expansion engines it is. usually impossible 
to detect a trace of moisture in the low-pressure cylinder ; 
indeed, when the indicator cock is opened the steam some- 
times issues from it so dry as to be almost invisible—in 
marked contrast to the high-pressure cylinder, in which, 
for some wholly unexplained reason, the condensation is 
always enormous. 

The most prominent defect about the low-pressure 
cylinder in triple-expansion engines is that there is 
often considerable back pressure, due to the difficulty 
of working in ports and passages of sufficient dimen- 
sions to suit the great size of the cylinder without at 
the same time making the slide or piston valves 
of huge proportions. An instance came under our 
own observation, namely, in which, while the vacuum 
was 27}in. the back pressure amounted to no less than 
3$1b. That is to say, the vacuum in the cylinder was 
7in. less than that in the condenser. As the total average 
pressure in the low-pressure cylinder was only 91b., it 
will be seen how great was the loss. It represented, in 
this case, 50-horse power out of a total of 400. The 
pressure in the last cylinder of a triple expansion engine 
18 80 low, and the piston is so large, that the loss caused 
by a bad vacuum or contracted ports may easily become 
very great indeed. A difference as pound or two between 
the actual and the ible is much more serious than 
appears at first sight. It might almost be said—‘ Take 
care of the low-pressure cylinder and the high pressure 
will take care of itself.” 





A NEW WATER SCHEME FOR HALIFAX. 


Durina the next session Parliament will have to deal with 
several Bills for improving existing water supply systems in 
various parts of the country. If for no other reason, the con- 
tinually growing demands of large centres for water, both for 
domestic and manufacturing purposes, would render fresh 
powers n ; but the serious drought suffered by many 
districts during last summer has alarmed the public and created 
cause enough by itself for obtaining more adequate sup- 
plies. Among those who mean to take time by the forelock, 
and safeguard themselves against the evils of future drought, 





are the municipal authorities of Halifax. For thirty years they 
have had the control of their water supply, and hitherto have 
been remarkably well off in that respect, but increasing 
requirements and the fear of drought have impelled them 
to secure additional sources. In 1868 they obtained an 
Act for carrying out what was called the Walshaw Dean 
scheme, but believing that scheme would not be required 
for many years to come, they allowed it to lapse. They 
now intend to ask Parliament to re-authorise that project. At 
present, the supply for Halifax is gathered from five different 
valleys, and concentrated at n Wood reservoir, whence it 
is distributed among a number of subsidiary or service reservoirs 
in the town, The several storage reservoirs will hold about 
1,200,000,000 gals., and there are also service reservoirs which will 
hold about 60,000,000 gals. It was originally estimated that the 
works would yield six and a-quarter million gallons per day, 
besides compensation water, but this calculation had to be 
reduced by several considerations to five and a-half million 
gallons per day. Mr. George H. Hill, C.E., who has been con- 
sulted on the question, expresses the opinion that the existing 
works in time of drought will not provide more than four and 
a-half million gallons, or at the best, if the whole of the water 
can be impounded, about five and a-half million gallons. 
That has not been possible heretofore, and is not likely to be 
possible ; but even so, Mr. Hill anticipates that in fifteen years 
from six and a-half to seven million gallons per day will be 
required, owing to increasing demands by householders, by 
manufacturers, and by various Local Board. districts which 
depend upon Halifax for their water. Last summer the town 
had to be put upon a reduced service, and up to quite recently 
the effects of the drought had not been entirely overcome. 
In thenew, or rather the revived, schemeit is pro to construct 
three new reservoirs, which, it is calculated, will be able to 
receive from the new drainage area sufficient water to provide 
two and a-half million gallons per day, in addition to compensa- 
tion water, and in that way the Corporation expect, with the 
existing supply, all the water that will be required for their 
extensive district for many years to come. 


EXTENSION OF THE MERSEY RAILWAY. 


Surety, if somewhat slowly, the Mersey Railway is being 
extended in a manner anxiously anticipated ever since the 
Mersey Tunnel was opened by the Prince of Wales nearly two 
years ago. In some directions grave difficulties have arisen to 
cause delay; but gradual progress has been made, and one 
important extension has now been completed. Hitherto people 
having to travel between Liverpool and various parts of the 
Wirral district have only been able to do so by a circuitous and 
slow process. For example, to reach West Kirby or Hoylake— 
two suburbs largely inhabited by Liverpool business men—they 
had to cross the river before the tunnel was made by boat to 
Woodside, then proceed for three miles to the old Docks station 
at Bidston, and thence take the train, the whole journey occu- 
pying a length of time altogether outof proportion to the distance. 
The opening of the tunnel was the first step towards improving 
this inadequate service, and now passengers will be able to go 
direct by rail from Liverpool to West Kirby or Hoylake in half- 
an-hour, which means a substantial gain in time and in comfort. 
Some time ago a line from Birkenhead to West Kirby, by way 
of Parkgate and Hooton, was opened ; but as the joint railway 
companies owning that line have not been able to arrange for 
running powers through the Mersey Tunnel, the value ot that 
railway is comparatively small. The Mersey Railway extension 
commences at the company’s Hamilton-square station, Birken- 
head; and after passing on to the Park, proceeds to the Park 
joint station at Duke-street. Here the Wirral Railway Com- 
pany takes up the work, and carries on the line to the north end 
of Birkenhead, where its station supersedes the old docks 
station, which in future will be used as a siding. Thence theexten- 
sion is carried on to Wallasey, and ere long it will be continued to 
New Brighton, to which valuable waterside suburb of Liverpool 
there is at present no direct access save by steamboat. When 
that has been effected branches will be thrown out on either 
side of the system—to such places as Seacombe, for instance— 
and gradually the Wirral district will be covered by a long and 
much-needed network of railways, greatly contributing to the 
convenience of Liverpool men and the benefit of the whole 
region. In making the portion of this extension from Hamilton- 
square station to Birkenhead Park unexpected difficulties were 
experienced, owing to the existence of a bed of quicksand 
running for some distance along the route. This section there- 
fore had to be excavated and constructed by a number of shafts 
sunk from the surface of the street. During this work a guod 
deal of property was injured by the subsidence of the ground, 
and this cost the company a large amount for compensation, in 
addition to the extra cost of making the line under these cir- 
cumstances, 


THE PARKES SMELTING PROCESS, 

A METHOD of treating the concentrated pyritic products 
obtained in the working of gold and silver bearing quartz has 
lately been perfected by Mr. Alexander Parkes, the well-known 
inventor of the process of desilvering lead by means of zinc, 
which has now almost entirely replaced the Pattinson process 
both in Europe and America. These concentrates, which even 
in their most enriched forms are very siliceous, contain iron 
pyrites, and other sulphides and arsenides so intimately asso- 
ciated with the gold and silver, that they can as a rule only be 
very imperfectly reduced by amalgamation, even after under- 
going a preliminary calcination. Mr. Parkes proposes to treat 
them by a concentrating fusion resembling the Swansea coarse 
metal process, for which purpose they are fluxed in a reverbe- 
ratory furnace, without previous calcination, with a mixture of 
ferric oxide, lime, sulphate of soda, fluor spar, and carbon, the 
ore and fluxes being finely reduced and intimately mixed. 
The charge is completely melted in about three hours and a- 
half, giving as products slag and regulus. The latter, which is 
exceedingly fluid, is essentially ferrous sulphide, and contains 
practically the whole of the valuable contents of the ore, while 
the slag, from the diversity of the fluxes employed, being com- 

tively low density, and fusing easily, is sufficiently free from 
interspersed regulus to be regarded as clean, and may be thrown 
away. The regulus contains a small quantity of sulphide of 
sodium, and falls to powder when damped with water, in which 
state it is subjected to a partial calcination until about half the 
sulphur is expelled, when it is run down with lead in order to 
collect the gold and silver for cupellation. The latter stages of 
the process may, however, be varied according to circumstances ; 
the essence of the method being the retention of the whole of 
the original sulphur in the material, and utilising it as a vehicle 
for the collection of the metallic contents, instead of getting rid 
of it by a preliminary calcination. The process has been carried 
on experimentally for some time at East Greenwich, where a 
large number of samples of refractory concentrates from many 
of the principal gold and silver producing localities in America 
and Australia have been treated with considerable success, the 
assays of the slags made by Messrs. Johnson, Matthey and Co., 





showing that very complete separation has been effected in most 
cases, The first practical trials of the method are to be made 
in New Zealand under the personal supervision of the veteran 
inventor, now in his 74th year, who sails for that colony in 
February next. 


THE LOSS OF MERCHANT SHIPPING. 


Wuist the shipbuilding world has benefitted by many orders 
of late, it must not be forgotten that there is on the other side 
a continuing loss of vessels, so that there is the need of the 
building of many steamships to replace the tonnage lost. In 
four of the latest months of the present year the loss has been 
respectively 33,728 tons ; 31,398 tons; 38,251 tons; and 46,837 
tons, or a little more than 150,000 tons for the four months. 
This is at the rate of 450,000 tons yearly ; and these months 
cannot be said to include any of the winter losses. They were 
months, during which the additions to the registry by 
building and purchase were in the total 151,927 tons—or fully 
a thousand tons more than the losses. The additions, however, 
are for the summer months when building is most active ; and 
thus it may be fairly believed that at the present time 
when building is contracted, and when the loss of tonnage 
is naturally the heaviest, there will be a loss in excess 
ofthe tonnage added to the register. It should not be 
forgotten that the figures we have given, both of loss ard 
addition, are for the United Kingdom and the Colonies, and 
represent all classes of shipping. ‘The steam tonnage occupies a 
different category ; for it may be well believed that the tonnage 
of the steam fleet is increasing, whilst that of the sailing fleet is 
diminishing, so that the carrying capacity of the fleet is not to 
be measured exactly by the numerical or even the tonnage con- 
dition. But there is a fact often lost sight of-—that the steam 
tonnage, if carrying more whilst at work, entails the correspond- 
ing fact that whilst idle in harbour there is a larger portion of 
the tonnage idle; indeed it may may be doubted whether the 
carrying power of the steamer over a given period isso much 
greater than that of the sailing vessels as had been sup- 
posed. We must expect, too, that the loss of steamships 
will grow, for the steam fleet has year by year a portion of 
older vessels, and therefore more subject to some of the ailments 
of age. Hence we may fairly conclude that there will be fora 
long period to come an increasing work for the shipbuilder and 
the engineer in the replacement of losses, apart from the orders 
that may be given to extend the fleets. 








LEGAL INTELLIGENCE. 


HIGH COURT OF JUSTICE.—CHANCERY DIVISION. 
December 21st, 1887. 
(Before Mr. Justice Kay.) 
THE BRISTOL TRAMWAYS COMPANY (LIMITED) ¢. GRINDELL 
KENT. 

THIS was a case of great importance to tramway companies. It 
was a motion on behalf of the plaintiff company to restrain the 
defendants, a firm of car and omnibus proprietors, from running 
their vehicles over the plaintiffs’ tramway. The plaintiff company 
had obtained the usual provisional order of the Board of Trade to 
enable them to lay down and work tramways in the city of Bristol 
and the neighbourhood. The capital was oriyinally £50,000, which 
was subsequently increased to £150,000. Their tramcars were 
stated to be of a peculiar patented construction, the wheeis being 
placed underneath the y of the car, and without the ordinary 
flange, so that they ran in a grooved rail. The gauge was only 
4ft. 8in., instead of the ordinary omnibus gauge of about 5ft. 10in. 
The plaintiffs complained that on the 5th inst. the defendants com- 
menced running on their tramway a line of cars or omnibuses with 
wheels specially constructed for that purpose, and they accordingly 
now moved for an injunction as above stated. 

Mr. Mitiar, Q.C.—with whom was Mr. Bradford—for the 
plaintiffs, contended that they were entitled to the exclusive use 
of their tramway, and referred to section 34 of the Tramways 
Act, 1870, which enacts that “The promoters of tramways autho- 

i by special Act and their lessees may use on their tramways 
carriages with flange wheels or wheels suitable only to run on the 
rail prescribed by such Act, and subject to the provisions of such 
special Act and of this Act, the promoters and their lessees shall 
have the exclusive use of their tramways for carriages with flange 
wheels or other wheels suitable only to run on the prescribed rail.” 

Mr. Justice Kay: You have the ordinary wheels, without a 
flange, so that they might run anywhere, the only peculiarity 
being the difference of gauge. Do you come within the section? 
According to your contention the word “only” must be struck out 
of the section. 

Mr. MILLAR: The defendants are using our rails, without in any 
way consulting our convenience or paying us a single shilling, 
notwithstanding that under powers granted by the Legislature we 
have expended large sums of money on our undertaking. 

Mr. Justice Kay: You may have a strong case at the trial to 
show that your wheels were constructed on purpose to run on rails, 
and are thus within the words, ‘‘ wheels suitable only to run on the 
prescribed rail.” I would suggest to you that the motion should 
stand till the trial. 

Mr. MILLAR having assented to that course, 

His LORDSHIP made an order accordingly. 


AND 








THE CoLontaAL CoLLEGE OF HOLLESLEY Bay.—The Colonial 
College at Hollesley has just concluded its first session. The 
operations thus far have been very successful. There is every 
indication of the college developing as time goes on, until it has 
become one of the most important and valuable institutions of the 
kind in the kingdom. In it and upon the lands connected with 
it practical information on every subject of use to intending young 
emigrants is im . There are at present about forty pupils, 
which is the most that can be accommodated at the present time, 
but there is a long list of applicants waiting for admission as soon 
as the required accommodation can be provided. Mr, Girling, 
builder, of Ipswich, is now carrying out a large building contract. 
The first “‘speech day” took place on Wednesday, and the pro- 
ceedings were of the most interesting character. Among the 
gentlemen present were Mr. Frederick Young, vice-president of 
the Royal Colonial Institute; Sir Farquhar Shand, late Chief 
Justice of Mauritius ; General Lowry, C.B., member of the Council 
of the Royal Colonial Institute; Mr. W. N. Waller, Mr. James 
Thomson, of Melbourne, Commissioner of the Melbourne Centen- 
nial Exhibition, 1888 ; Mr. James Edward Ransome, patron of the 
college; and Mr. Robert Bond, one of the directors. Mr. 
Robert Johnson gave a number of interesting details connected 
with the year’s operations at the college. Adverting to the 
highly appreciated lectures of Dr. J. E. Taylor upon geology, 
Mr. Johnson said the pupils had, perhaps, no conception of the 
value instruction upon this subject might be to them in 
after life. Though it might be impossible for a pupil dur 
ing two years’ residence to become an accomplished farmer, 
geologist, veterinary surgeon, or engineer, yet he might, neverthe- 
less, acquire such an insight into the elements of all these branches 
of learning as would be invaluable to him hereafter, and enable 
him to follow up any particular line that might lie before him in 
one or other of the Colonies. The lectures upon these subjects had 
been followed up by practical work on the farms. They had done 
some valuable work in forestry, and the veterinary department had 
been also icularly well done. The pupils had also been very 
attentive in the minor industries, especially smith’s work and car- 
pentering. 
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RADIAL DRILL AND MILLING MACHINE. 


MESSRS, HETHERINGTON AND CO., MANCHESTER, ENGINEERS. 





VISITS IN THE PROVINCES. | 
HETHERINGTON AND CO.’S MACHINE TOOL WORKS. | 
Ix connection with the Manchester meeting of the British | 
Association we visited Messrs. Hetherington and Sons’ Vulcan 
Works for producing cotton machinery and recorded the results 
of our observations. A branch of these works for making 
tools so grew in importance that seven years ago it was found | 
necessary to carry it on as a@ separate concern. Accordingly, an | 
old cotton spinning and weaving mill in Pollard-street, the | 
street in which the original works are situated, was converted ‘| 
into an engineering shop called the Ancoats Works, and carried | 
- by a branch of the firm under the style of Hetherington and | 
0. 


Fig. 1 


— - r mes rie — 
ee 


injunction was obtained against it by an adjoining publican, on | cast iron ends. 


the ground that the vibration caused his beer to thicken and 
turn sour. Some Olivers, and a modification of the Ryder 
forging machine, which is made by the firm, are now all the 
assistance rendered by power to the smiths and hammermen. 
These works, which relieve the others when hard pressed for 
work, now employ about 200 men. 





Indeed, steel enters largely into the composition 
of these cranes, the distinctive feature of which is that all three 
motions, viz., travelling, cross traversing, and hoisting, are given 
by belts on the driving head at one end. A special saddle is 


| made for actuating the rising and falling bearings as the carriage 


passes them in its cross traverse. 
The joists for the smaller cranes are sawn off to dead lengths 


The speciality of the firm is overhead travelling cranes, some 30- | in a machine, shown by Fig. 8, which is made currently at the 


ton examples of which they have supplied to the Horwich works 


of the Lancashire and Yorkshire Railway Company, while others | 


are in use at their own works, the driver's seat being suspended 
so that he has a clear view of the shop. The larger sizes have 
built-up fish-bellied steel girders with steel ends running on the 


© 


} 


works, The saws, obtained from Sheffield, are ground with a 
slightly hollow face, so that the edge is a little thicker than the 
rest of the plate ; and this is all the clearance afforded, because 
the teeth are not set out, nor are they sharpened right and left, 
but straight across. The saw revolves in a trough of soapy 


A steam hammer was erected in the forge ; but soon an | side rails ; while the smaller have rolled steel joists trussed with | water, the circumferential speed being 40ft, or 50ft, a minute, 
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JOIST SAWING MACHINE. 


Fig. 3 





The table, with T grooves for clamping down the work, is aJl in 
one casting, except that portion resembling the firebars of a 
locomotive, which is removable for taking out the saw. The | 
saw carriage is made to travel longitudinally by a worm worked | 
by mitre pinions off the pulley shaft, and a stop, adjustable 
according to the work, reverses the motion on the cut being com- | 
pleted. The saw then runs back at a quick speed until knocked 
off by a fixed stop at the back end of the machine. The teeth | 
are sharpened by an emery-wheel attachment, the wheel being | 
brought down by a hand lever, while the saw is rotated by hand, | 
a pawl allowing one tooth to pass at a time. This saw will cut | 
a steel joist 12in. by 6in. in ten minutes, the ends requiring no | 
subsequent filing or other finishing. 

A smaller and cheaper saw, capable of cutting a joist up | 
to 9in. by 6in., has n brought out by the firm during | 
the present year, and is finding much favour. The work is | 
clamped down on the bed, while the saw, hung in a swing 
frame, is brought down upon it and fed by a hand lever, the | 
saw being rotated by gear from the shaft, which serves as the | 
pivot of the swing frame and carries the driving pulley. In | 
this case the saw is kept cool and the edge lubricated by soapy | 
water delivered by a small centrifugal pump, driven by a cord | 
off the main gear. The stream of water is also sufficient to | 
rotate the saw slowly, one tooth being released at a time by a | 
pawl, when being sharpened by an emery wheel attachment, in 
which the wheel is brought down between the teeth by direct 

ressure overcoming the resistance of a spring which tends to 
hold it clear of the teeth. 

The works are rather cramped for room, so that the brass- 
foundry is on an upper floor off the ironfoundry. The moulding 
sand is sifted in a sifter, hung loosely by four rods, and made to 
vibrate by a crank at the end of a suspended vertical shaft 
rotated by mitre gear and a belt-driven countershaft. Hay and 
straw bands for covering core tubes are twisted in a simple belt- 
driven machine—made by this firm—which -has self-acting 
motions for winding and laying the ropes on the barrel, from 
which, when full, the coil is drawn off. As there is no room for 
putting down new machines, the firm sometimes. finds it neces- 
sary to enl those already erected. It is thus that the bed 
of a long planing machine has been extended by bolting on to it 
an additional length of rack; and another planing machine has 
been widened by bringing the standards further apart and 
piercing the cross-beam. 

The best and most useful boring machine in the shop has a 
large bed, but slightly raised above the floor level, and cast with 
T-grooves crossing one another so as to form squares like a 
chess-board ; and to this bed are bolted the standards of the 
machine whenever they may be required for the work in hand, 
as well as the work itself. In some of the radial drilling 
machines the arm swings completely round the standard, and in 
others the table is made to swing, giving a wide range. In the 
larger sizes of radial drilling machines the gear is removed from 
the back to near the tool-holder, as shown by Fig. 2, as it was 
found that the transmission of increased power at correspond- 
ingly slow speed involved too great torsion of the shafts and 
strain on the mitre gear. Accordingly the fast speed is retained 
until close upon the tool, when the parts for reducing it, with 
corresponding increase in power, are made very strong. The 
engraving represents a double-geared machine with a 7ft. arm, 
radiating in a complete semicircle, and admitting 5ft. 6in. 
under the spindle. e arm has a vertical traverse of 2ft. by 
power, and a steel screw gives a variable self-acting feed of 15in., 
a special arrangement of nuts taking up all drop. 

Fig. 3 shows a special milling machine, made for the Crewe 
works of the London and North-Western Railway Company, for 
finishing at one operation eight different faces on the quadrants 
—shown in the figure—used in working the signals. The 
quadrants are placed in the chuck on the rising and falling table, 
which is provided with self-acting feed motion, when a special 
grip chuck plate is placed on the quadrant and locked by a cam 
nut. The side or swinging front is then swung round, closed 
and locked up, bringing the mitre pinions into gear. The casting 
is fed through the cutters by the self-acting feed motion, and 
thus all the quadrants are made interchangeable. 





MESSRS. THOS. ROBINSON AND SON, ROCHDALE, AND 
MESSRS. PLATT, BROS., AND CO., OLDHAM. 

Tue following is from notes taken during visits to the 
works mentioned, during the recent meeting of the Iron 
and Steel Institute at Manchester :— 

On the second day of the meeting, after luncheon at the 
Owens College, by invitation of the Reception Committee, 





the members divided into two groups, one party proceed- | silk, as well as weaving machinery for the same fabrics, with 


ing to visit the works of Messrs. Beyer, 
and those of Messrs. Daniel Adamson and Co. 
former of these we have already devoted an article about 
a year ago, and therefore may merely remark here that there 
are at present in the shops some locomotives for a mountain 


line in South America, 25 miles long, and with a gradient of | 


1 in 124, to be worked by a rack rail. They have four 
outside inclined cylinders using steam at boiler pressure, two 
of them occupying the usual position and the other two super- 
posed. 

The larger body of members proceeded by special train, 


| placed at their disposal by the Lancashire and Yorkshire 


Company, to Rochdale, where they were entertained at 
luncheon by Messrs. Thomas Robinson and Son. They 
then made an inspection of the works, which, in addition to the 
speciality of the company—wood-working machinery—ef which 
it is the largest manufacturer, now turn out a considerable 
number of roller mills for making flour on the Hungarian 
system. As we have already described these works in detail, 
we will now only glance at one or two points: of interest 
which we noticed during the very hurried run through 
the shops. Iu the machine shop is the first hollow lathe made 
by Craven Brothers, for turning the throws of cranks. The 
chilled steel rolls for roller mills are finished by emery 
grinders, two of which travel backwards and forwards hori- 
zontally, at the same time revolving rapidly, while the 
roll. revolves slowly on its horizontal axis... The rolls for 
breaking down the corn are fluted, with a slow spiral of 
different degrees of fineness, in a special fluting machine generally 
resembling a planing machine; the roll making the desired amount 
of turns on its horizontal axis, through the action of a worm 
and wheel. The gear communicating the motion was, however, 
carefully boxed in, and on being requested to remove it, the 
foreman said, “ Not upon any consideration.” The “ creepers ”’ 
or Archimedean screws for feeding the wheat up to the rolls, &c., 
in the different. milling operations, are made very economically. 
First, a square piece of sheet iron is centred and placed: between 
the centres of a disc-shearing machine, which cuts it) round. 
A hole is punched in the blank by a hand press; and 
then a small sector is cut out of the annular-shaped disc, and 
four small holes adjacent to it are punched*at one operation 
under a power press. The attendant then just opens the now 
separated ends of the annular disc by hand, giving it roughly 
the helical form, which is completed and perfected between dies 
in a power press. - The end of one helical element is then united 
to that of another by rivetting to them a plate terminating in a 
pin, which is inserted in a hollow shaft, thus completing the 
“creeper” to any length desired. Much: interest’ was also 
caused by a packing-case making machine, got out by the com- 

ny. A kind of crown wheel is fed with wire nails, six of 


which are allowed to fall down spouts on opening a slide, so as- 


to take their places for being driven through a side and into 
an end of the packing-case placed under them in the ‘proper 
position. Depressing a treadle then brings six punches down 
on the nails, which are guided so as to enter the wood straight. 
In this way one corner of the box is nailed up, the rest being 
done successively in the same manner. 

Leaving Messrs. Robinson’s, the special train took the visitors 
on to Oldham, where they had just about an hour and a-half clear 
for a rush through the Hartford Ironworks of Messrs. Platt 
Brothers and Co., which are among the largest, if not absolutely 
the largest, of their kind in the world, covering twenty acres of 
ground, and employing at least 5000 hands. A visit to such a 
gigantic establishment under these circumstances is little better 
than a farce. While the body is tired by the rapid march and 
getting up and down stairs, the mind is bewildered with the 
vistas of frames, piles of pulleys, cams, &c., and maze of belting, 
without the opportunity of fixing any detail, much less 
studying the why and the wherefore. Besides the five or six 
thousand men employed at the Hartford works, which turn out 
machines for spinning and weaving wool and cotton, there are 
about three thousand at the old works near the Werneth station, 
where machines for opening and preparing the cotton are prin- 
cipally made. The forge, where finished iron is made, though 
not nearly the whole 160 tons which are consumed every week, 
and the collieries, employ at least another thousand ; and then 
there are works where bricks are made from semi-dry clay by 
patent pressing machinery, so that the company employs alto- 
gether from ten to twelve thousand men. According to the 
official notes furnished to members of the British Associa- 
tion, these works produce preparing, spinning, and doubling 
—or twisting—machinery for cotton, wool, worsted and 


Peacock,’ and Co., | 
To the | 





the addition of linen and jute. They are also largely engaged in 
the construction of combing, roving, spinning, and weaving 
machinery for the special manufacture of soft worsted fabrics 
on the French system. It may be added that a great many 
— are exported, chiefly to Japan, for dealing with flax 
and silk. 

Notwithstanding the large area of ground covered by the 
works, the shops are several storeys high, communication being 
afforded by lifts as well as by staircases. Double swing doors 
give access from one shop to another, the halves rising on cir- 
cular inclined planes, so as to fall to of themselves. Each shop 
is driven by a separate engine. In the foundry, where, on 
account of the vast amount of repetition, plate and machine 
moulding are largely resorted to, beams extending the whole 
breadth of the shop are raised and lowered by hydraulic power 
for carrying castings and foundry boxes, which run along them 
on rollers after the manner of overhead tramways. In the forge 
are several drop hammers for stamping small parts ; and keys or 
spanners are pressed out of the hot plate. The cast iron frames 
of machines have their ends, where fitted to other frames, faced 
to dead lengths, often several together, by milling machines, the 
eutters of which have teeth both on their sides and periphery, 
so. as to make cuts’ at right angles to one another at the same 
setting. This principle of machining as many simultan- 
eously, and on as many faces as ible, is carried out to the 
fullest extent ; and-a great deal of self-acting machinery is used 
which “ knocks off,” or throws the tool out of gear automatically, 
as soon as the desired cut is completed. The teeth of spur 
wheels are cleaned ‘out by a fast-running emery wheel, the spur 
wheel rising and falling automatically on each space between 
the teeth coming successively in front of the emery wheel. 
~ The draw rollers for’slubbing, intermediate, and roving frames, 
which extend the whole breadth of a shop, are often 60ft. long, 
but are made in lengths of about 18in., and fitted together. 
The round bars are first milled to dead lengths, several together ; 
and then a square is cut at one end and corresponding socket 
at, the other, for fitting the lengths together. Two sides of the 
square are cut together by a slotting machine with two tools 
set the required distance apart. . For the socket, round holes are 
drilled in theotherend, and are afterwards made square in a special 
machine. - Several lengths—eight or ten, perhaps—are mounted 
together on a horizontal wheel, revolving intermittently, having 
above it, and opposite to the’centres of the lengths, a series of 
square punches gradually increasing in size up to that desired. 
The wheel is supplied by hand with a length, which, by the first 
descending punch, has four grooves cut in the round hole, just 
beginning the square. Bya partial turn of the wheel the length 
is passed.on to the next punch, which deepens the grooves, and 
so on, until the hole assumes a completely square section. But, 
in the meantime, other-lengths have been fed into the revolving 
wheel until all the punches are acting simultaneously; and, as 
each hole is perfected by the last punch, the length is removed 
and a fresh one substituted. The lengths are then turned and 
afterwards grooved or fluted in another special machine like 
those for planing, six rows of four lengths each being placed 
together on the travelling table. A spindle at the end of each 
row carries a _ratchet-wheel; with pawl, for causing the partial 
rotation after each cut, one spindle projecting beyond the other 
in length, so as to economise room in breadth. The cutting 
tools are like those of a planing machine, but wide and narrow, 
on account of the fineness of the grooves.- In the latest machines, 
the cutting nose is formed at the front ot one tool, and at the 
back of the next, and so on alternately, with the object of dis- 
tributing the strain due to the six cuts over a larger area, and 
therefore make better work than if all the cutting were done 
along one transverse line. 

In the extensive timber department there is a horizontal 
reciprocating saw, with teeth set so as to cut at both the forward 
and the backward stroke, worked direct from the engine com- 
bined with it, for ripping up logs; and similar work is per- 
formed by a pair of thick circular saws with coarse teeth, set 
vertically one above the other, and which revolve only just clear of 
each other. One sawing frame had as many as forty saws set in 
it, for cutting very thin stuff. The timber is, of course, sawn up 
as it comes in. The planks and boards are then stacked, lying 
flat one over another, but with battens between them to admit 
the air, in sheds which are heated in winter by exhaust steam. 
The weight of the superincumbent mass effectually prevents any 
tendency to warp, except in the uppernidst, which, however, are 
generally the thickest planks. For making the tenons and 
mortises of the carriages of slubbing, intermediate, and roving 
frames, there is an ingenious machine with two small horizon- 
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tally revolving circular saws, which are made to rise and fall, 
travel longitudinally, and traverse transversely as required. 
The recesses to receive brass plates with projecting pins, by 
which the parts are fitted together, are made by a machine in 
which the sides of the recess are cut by a tool descending like 
that of a mortising machine, the wood between the two being 
removed at one stroke by a chisel advancing horizontally, the 
board travelling along intermittently ; but the vertical cutter is 
in advance of the horizontal, so that the latter acts while the 
former is preparing the way for it. The principle of dealing 
with several parts together is carried out even in painting, strips 
being laid alongside, brushed over on the upper side together, 
and then turned at right angles for another passing of the brush 
over all those surfaces together. The manufacture of the various 
machines is reduced to such a system, and the parts are so 
accurately fitted to gauge, that machines are rarely erected 
before being sent off. The various parts are packed in cases, 
being secured by blocks, after having been immersed in pure 
melted tallow if small, or brushed over with that substance if 
large. No better idea, perhaps, could have been afforded of the 
magnitude of these works than by seeing the army of men leave 
their work, which they did at the time of the visitors’ departure, 
who were warned not to stand in places where they might be run 
down by the human torrent suddenly turning a corner. 

So perfectly economical is the system of production, and so 
large the number of any given machine put in hand at one time, 
as to make it evident why Manchester can hold her own in 
cotton machinery against what are intended to be prohibitive 
tariffs. Economy in production, also, is not a little aided by 
every encouragement. being given to heads of departments, fore- 
men, and leading hands to take a direct pecuniary interest in the 
business. 








IRRIGATION IN InD1a.—-The Commission appointed to inquire 
into the system of irrigation connected with the Soane Canal, in 
Behar, is now sitting at Arrah. Some witnesses have stated that 
the cultivators were compelled to pay for water which they never 
used, that others esca a just assessment by bribing the assess- 
ing officers, that water was often withheld unless a bribe was 
forthcoming. 


WEAR SHIPBUILDING IN 1887.-——The return of shipbuilding on 
the Wear for the year drawing to a close shows a substantial im- 
ens over last year. During the year forty-seven vessels, of 

5,214 tons, besides an iron barge and a steel pontoon, were 
launched, these figures showing an increase of eight vessels and 
28,744 tons over 1886. The return for this year is also above that 
of 1885, but it also falls short of 1884 to the extent of some 14,000 
tons, while it is not half the tonnage of the years 1882 and 1883, 
these latter having been the most prosperous years in the history 
of Wear shipbuilding. Of the vessels launched this year, thirty- 
one were of steel, fifteen of iron, and one of iron and steel. The 
tendency to replace iron by steel, in the same way as iron su 
planted wood, therefore continues. Of the firms who did work this 
year, Messrs. Doxford launched the largest vessel yet built on the 

Year, besides a torpedo boat and a cruiser; Mr. James Laing 
launched a large steamer for the Beaver Line Company : Messrs. 
Boolds and Sharer | hed th st for a Spanish 
firm ; and Messrs. J. E. Thompson and Sons launched vessels for 
Spain, Australia, and other places. The following are the builders’ 
returns for the year :— 








Vessels. H.P. ‘ons. 

J. L. Thompson and Sons oo, Oh «0. on eee 
JamesLaing .. .. .. 8 .. 11,660 .. 17,809 
Short Brothers .. .. .. 6 . 920 .. 10,160 
Boolds, Sharer, and Co. .. 1 450 .. 4,030 
W. Doxford and Sons... 6 1,823 .. 13,163 
Bartram, Haswell, and Co. 1 300 2,745 
8. P. Austin and Son ‘ 1 130 1,663 
J. BlumerandCo. .. .. .. 2 a 2,363 
Osbourne, Graham, and Co. .. 1 120 1,150 
W. PickersgillandCo. .. .. .. .. 2 — 2,733 
Sunderland Shipbuilding Company .. 7 665 5,245 
8 Slipway Company .. .. .. 1 150 1,830 
47 .. 18,928 85,214 


A REMARKABLE ACHIEVEMENT IN RalLway ConsTRUCTION.—The 
work which Messrs. Sheppard and Winston have done for the St. 
Paul, Minneapolis, and Manitoba road this year stands immeasur- 
ably, both in its entirety and in the magnitude of the records for 
individual day’s works, ahead of any former railroad building that 
the world has seen, It is almost improbable, too, that the favour- 
able conditions will ever again unite to enable the record of this 
summer to be broken. The entire length of the line from Minot 
to Great Falls is 549-75 miles—roughly, 550 miles. Of this, five 
miles had been laid last year, and it was at Coulee, five miles west 
of Minot, that construction commenced on April 2nd last. It was 
then asserted that Great Falls would be reached before the end of 
October, but the prophecy was only half believed. The feat, how- 
ever, has been accomplished with about two weeks to spare. 
following figures show how the work has from month to 
month, being the distance of the end of construction from Minot 
on each of the dates named :—April 2nd, 5 miles; April 30th, 
35°1 miles ; May 31st, 111-1 miles; June 30th, 191°7 miles ; July 
31, 292°3 miles ; August 31st, 407°5 miles ; September 30th,509°3 
miles. In the four summer months, therefore, 400 miles of track 
were laid all but 1°3 miles. The largest month’s record was that 
of August, when the interruption from rain was very slight, and 
when 115°2 miles were laid between the Ist and 3lst. From April 
2nd to May 3rd track-laying was at a standstill, owing to the 
graders having been caught up. Short delays from the same cause 
again occurred on May 10th and June 5th. After the last-named 
halt, the graders succeeded in keeping out of the way of their 
pursuers. The largest record of any week of seven days was from 
August 6th to 13th inclusive, where 32°5 miles were laid, or an 
average of 4°6 milesa day. The largest individual day’s work was 
that gigantic record of August 11th, when 42,300ft. were laid 
between daybreak and dark, the end of the track being 325°6 
miles from Minot in the morning, and 333°8 miles from Minot at 
night. It is claimed that even that record would have been 
exceeded and the round nine miles would have been reached if an 
accident had not aap to one of the iron cars. The second 
greatest day’s record was on June 16th, when 38,000ft. were laid, 
from 241°7 miles west Minot to 2489. Both of those records are 
far ahead of the Canadian Pacific’s biggest day’s work, which— 
64 miles—has hitherto stood as the accepted marvel of fast track- 
laying. The average force employed was about 6600 men and 3000 
teams, with ten iron cars. The difficulty of keeping such an army 
in provisions at a point so far from the base of supplies has, of 
course, been enormous, and most of the time the contractors have 
had three steamboats at work on the Missouri river carrying sup- 
plies up to various points abead of the advancing forces, where 
supply depdts were established before their arrival. The stories 
which were circulated early in the year to the effect that work 
would go on night and day were so far from true that the track- 
layers have only worked one ten-hour shift each day through the 
summer. The graders, on striking difficult places, had sometimes 
to work harder, mys | each other in short four and six-hour 
shifts, so as to keep a full force at work throughout the twenty- 
four hours. The necessity for this, however, has only occurred at 
rare intervals. For the most part the grade is very easy, a stretch 
of 400 miles through the Missouri and Milk river valley having a 
maximum grade of 20ft. At one point, where the Teton river 
comes within 1200ft. of the Missouri, a short stretch of temporary 
track has been put down. For the rest of the distance the road is 
@ permanent and splendid piece of railroad building.—Jorth- 
western Railroader. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE meeting of ‘Change in Birmingham to-day —Thursday—indi- 
cated that ironmasters have not yet finished the holidays, but, 
nevertheless, there was a continuation of the excellent tone 
observable before the works shut down for Christmas. There has 
been a desire to curtail the holidays at the works as much as 
possible, and at a few places steam was got up on Tuesday night, 
and many more started on Wednesday night. Some will remain 
closed all the week, but these are cases in which repairs to plant 
and machinery have to be carried out. There is no necessity on 
the score of orders for a wholly idle week. 

Orders for manufactured iron are being offered in abundance. 
Makers have control over the market, and instead of having to 
seek for business, inquiries are now reaching them in greater num- 
bers than they will accept. Other branches as well as sheets show 
this improvement ; bar, hoop, strip, and plate makers all report 
more doing. 

Prices are rising in proportion to the demand : 5s. advance was 
the minimum which unmarked iron makers would to-day accept in 

irmingham, and some of them quoted 10s. advance, A more 
independent spirit is being exhibited by sellers than for a long 
time past, and plenty of business was refused this afternoon. Iron 

ants are undecided what course to take about notifying to 
consumers an advance. If marked bars showed an equally-rising 
tendency at the moment to sheets and other unmarked iron, cir- 
culars would—merchants state—be at once issued by them advising 

a 10s. rise. Such circulars they generally prefer to have out by 

January Ist, but on this occasion some delay seems likely. The 

a amar ee of rom unmarked iron at anything like the old 

figures is admitted by all. 

There is hardly likely to be any change in marked bar prices at 
the quarterly meeting a fortnight hence. At present £7 remains 
the list quotation, and £7 12s. 6d. for the Earl of Dudley’s make. 
Second-class bars keep at £6 down to £5 10s. Common bars are 
£5 to £5 5s., and hoops £5 5s, to £5 10s. A wise reserve is being 
exercised by some ironmasters not to rush the mrrket up too fast. 
When last week gas strip was put up 5s. per ton by the associated 
firms, there was a suggestion before the trade that the rise should 
be 10s., but this was sensibly rejected in favour of the more mode- 
rate amount. Some strip, hoop, and similar small sized iron 
makers reported this afternoon orders on the books for two 
months’ ahead, most of them taken at 2s, 6d., and in some cases 
5s. advance. 

Sheets for the galvanisers fully maintain their strong position, 
and if prices continue to go up, we shall probably soon see some of 
the works which are now idle again on. A few firms are quoting 
£6 15s. for forward delivery of 24 gauge, though others are con- 
tent toremain at £6 10s. It is striking testimony to the excellence 
of the quality of Staffordshire-made sheets that American gal- 
vanisers, who is of late visited this district, left behind orders 
for Staffordshire iron to be shipped to Philadelphia, ogg that 
they could not get any such sheets in their own country. No less 
surprised, too, were they at the splendid surface given to Stafford- 
shire galvanised sheets. In this department also the Americans 
admitted that they were completely beaten by local producers, 
The Americans desired to put much of the blame upon the quality 
of the spelter with which they have to deal ; but it is somewhat 
difficult to see why they should not get equally good supplies with 
ourselves if they would only pay the price. 

Galvanised corrugated sheets were very strong in price this— 
Thursday—afternoon, makers stating that they had information 
from reliable sellers that the price of spelter will go up to £30 per 
ton. Consequently, they were very cautious how they acted. 
Good brands of 24 gauge were quoted £14 in cases delivered in the 
Thames for the Australian ets; and 26 gauge, £15 10s. Not 
only in the Australias, but the Cape and South America are both 
buying well, and makers have abundant works upon the books. 

reulars have been issued by certain of the best thin sheet 
makers for stamping and working-up purposes, formally with- 
drawing all quotations and announcing that new business must be 
subject to prices quoted against specification. Read between the 
lines, these circulars certainly mean the rise of 10s. to 20s. per ton 
which I intimated last week. In other branches of the manufac- 
tured iron trade, too, new business is now a matter of arrangement 
between buyer and seller on the day of receipt of inquiry, and in 
numerous cases sellers decline to keep open their offers unless 
accepted by return of —_- 

A report is current that the extensive Bromford Ironworks, Old- 
bury, late the property of Messrs. J. Dawes and Sons, will be 
restarted by a new ae gy! early in the new year. Further 
particulars are awai with interest. It was stated some little 
while ago that the works had been purchased by a local capitalist, 
who intended to utilise them for sheet manufacture. 

Steel prices are advancing, yet in some quarters there is con- 

iderabl petition for the orders for steel now appearing upon 
the market, and there is a jealousy amongst sellers as to the exact 
prices at which they are doing business. New firms, anxious to 
obtain custom, are willing to accept prices which buyers certainly 
consider favourable but until the product of such firms has been 
roved reliable, there is great disinclination by consumers, who 
lone once found a source of supply where quality can be relied 
upon, to enter into any new associations. 

Questioning is still going on among some of the consumers of 
steel as to the quality of certain of the metal which they are now 
receiving in the shape of boiler plates. I am told that some of the 
material proves upon being worked to be very faulty, and by no 
means wholly trustworthy. It is not surprising that buyers who are 
getting material of this sort should express their conviction that 
the days of iron will again assert themselves. 

Steel-plating bars of Welsh and Shropshi e, which 
up to a while ago might have been had at a minimum of £4 1ds., 
are now a minimum of £5 to £5 2s. 6d., and considerable quantities 
of this material are being bought by the cultivating and edge-tool 
makers. They state, however, that much of the steel of this sort 
now being offered will not harden, and that its more correct oo 
nation would be iron rather than steel. Plating bars of Sheffield 
make are £6 per ton — Makers will supply such steel with 
any point of carbon which consumers desire, a circumstance which 
is a very great advantage, and which commands a market for the 
material where other steels are inadmissible, The price of iron 
plating now used for the welding on to them of cast steel is 
£5 10s., but the demand is not large. 

Owing to the interference of the holidays there has not been a 
great deal of business done this week in pigs, but the market con- 
tinues very strong, and is wholly in the hands of sellers. Available 
supplies are short, particularly of imported irons, and consumers 
have constantly to telegraph to obtain deliveries. Vendors remain 
very indifferent about booking further contracts, and it is only as 
a favour that buyers can get orders for some brands accepted. 
There is much more eagerness on the part of consumers than of 
holders to do business. Some agents for imported brands made 
some very big sales during the month now closing, and principals 
prohibit further transactions, Numerous brands were this—Thurs- 
day—afternoon as they have been for two or three weeks past, still 
off the market, and there was some excitement among buyers. 
ted with a certainty of higher rates. Lincolns 
are quoted 41s, 6d to 42s, 6d., delivered to consumers here, with 
only small supplies, and good Northampton and Derbyshie pigs 
quoted 40s, to41s, Local makers are mee’ with a demand 
at stronger prices for all descriptions. Second and third-class so 
however, chiefly benefit. Best part-mines are 40s. to 41s. 6d., an 
cinder-pigs 32s. 6d. to 33s. 9d. nominal. wae Alfred Hickman 
and Sons, of the Springvale blast furnaces—the largest 
in Staffordshire—are making something like 1600 or 1 
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pared with a month or so ago. Forge sorts from the West coast 
are 55s. to 56s. delivered here. 

The better tone noticeable in coal is upheld, Collieries which in 
the summer were running only three days a week are now runni 
five and five and a-half days, and the management at some of the 
largest collieries are augmenting their production by 2000 to 3000 
tons per week. A ready market is found for the fuel. Ironmasters 
are willing to give an advance of 3d. to 6d. per ton for prompt 
suppiies, but at present not more than this. Forge coal 1s 5s, 6d. 
to-s. for good sizes, and furnace coal 7s, to 8s. 

There is again a very strong tone about the North Staffordshire 
iron trade. Merchants have become absolutely eager to place 
forward contracts, while makers have developed a disinclination to 
accept anything but specifications for i diate executi This 
is a complete reversal of the situation as it was until recently. 
The works were running full time just before Christmas, but, as 
may be gathered, the character of the improvement in itself pre- 
vents any active work to clear off orders. It is altogether not at 
all likely that any heavy amount of business will be nogotiated 
until after the approaching quarterly meetings have been held. 
However, there is a colonial and country demand, and such 
orders as merchants have succeeded in placing are of very satisfac- 
— extent. In some cases iron prices are a little increased ; 
and they are firmer than they have been of late. Bars are quoted 
£5 to £7 ; plates, £5 to £5 15s. ; sheets (24-gauge), £6 10s. ; angles, 
£5 5s. to £6. Pig iron is in considerably improved request, and by 
some sellers is quoted Is. dearer than recently. Ironstone, too, 
occupies a stronger position. 

ware prices are still advancing. The following circular has 
been issued :—‘‘ Birmingham, December 22nd.—At a meeting of 
brassfounders, held this day, it was resolved that a reduction of 
5 per cent. be declared, making, with the previous reduction, 7 
per cent.; and an increase of 5 per cent. on the net, making wit! 
previous increase, 15 per cent.” With the opening of next week 
announcements will be made by numbers of other hardware manu- 
facturers—particularly in the brass trades-—of specific advances in 
prices, and business in the new year will certainly have to be done 
upon this advanced basis. Galvanised iron-plate goods and bright 
tinned stamped ware are commanding from 74 to 10 per cent. on 
the net, and fry-pans have gone up 15 per cent. on the net, 
Additional increases are contemplated in all three of these branches 
almost immediately. 

The advance in metals is having remarkable influences upon 
the execution of engineering contracts. Mr. Small, of Birming- 
ham, who contracted to supply a large iron aqueduct for the Dews- 
bury and Heckmondwicke Winereshe , had, in consequence 
of the £4 per ton advance in lead, to request the Board either to 
cancel the contract or to defray the extra cost. The Board agreed 
to take the latter course. 

Mr. T. E. Walker bas been appointed chairman of the Patent 
Shaft and Axletree Core, in place of Mr. Thomas Walker— 
deceased—and Mr. Richard Williams deputy-chairman. 

A — meeting of the members of the South Staffordshire 
and Worcestershire Institute of Mining and Mechanical oo 
was held last week at Mason College, Birmingham, to consider the 
advisability of removing the home of the Institute from Dudley to 
the College. Mr. C. H. lown presided over a large attendance. 
After a long discussion the following resolution was unanimously 

:—“ That the proposal of the Council of the Mason College 
to find the South Staffordshire and Worcestershire Institute of 
Mining and Mechanical Engineers a room in which to hold their 
ordinary, annual, and Council tings, with dation for 
their properties, books, &c., under the draft agreement, be 
acce} ‘ 


The Midland Counties Miners’ Federation, which held a half- 
yearly conference at Walsall on Monday, was described by its 
president as having been solidified during the year, and as having 
attained some force and influence. The president ree various 
improvements in the Mines tion Bill. He would compel the 
owners to provide legs and catches where the men got on and off 
the cage; the miners objected to the lives of men being endangered 
by an ine-winder being kept on ony eee rns hours at a 
time; and they wanted to put a stop to that great source of the 
degradation of the miner—the payment of wages at a public-house, 
Mr. Edwards proceeded to insist upon the necessity for combination 
and organisation. The consideration of the resolutions of the 
National Conference was referred to the Council. 

At a special mecting of the South Staffordshire Mines Drainage 
Commissioners, on Friday, Mr. E. L. Beckwith was re-elected a 
commissioner and Mr. Henry Smith—who has resigned his position 
as secretary—was appointed honorary secretary. 

Important has been made with the Com -Air 
Power Works during the mt week. The works on the site 
being nearly complete, and a a quantity of material for the 
main laying provided, the money — required by the Corpora- 
tion was on Thursday paid over to the borough treasurer by Mr. 
Bennett, the secretary, and on Friday morning the official order to 
commence laying mains was received from the borough surveyor. 
Within a couple of hours of receipt of the order the men were at 
_— on the ee er of 4 yop aie Sonam and 

olseley-street. ie engine work is rapidly progressing, 
Messrs. Fowler and Co.’s men have been for some days engaged 
upon the erection of the first of the 1000-horse power air-compress- 
ing engines. Prior to being sent off from Leeds, this engine was 
tested under steam at Messrs. Fowler’s works by Mr. Sturgeon, 
the engineer of the company, Professor a Robinson, the con- 
sulting engineer, and Mr. Wilson, of Belfast, who made the 
detailed designs of the engines. The trial was in every respect 
satisfactory, and some idea of the perfection of the work and the 
equal balance of all the moving parts may be formed from the 
fact that the engines were run nearly up to full s , and worked 
with great iness, although only resting on the timber haulks 
on which they were-erected, without any bolting down, 

An air-compressing engine of about 200-horse power has been 
already erected, and is in readiness to.supply the first customers of 
the company as soon as the mains come within reach of them. Tho 

ucers for working the boilers, and most of the boilers, are 

and ready for working. The secretary, Mr. A. 8. Bennett, 

solicitor, Waterloo-street, received many applications for the 

new power from intending customers, and the total amount now 
applied for considerably exceeds 4000-horse power. 

e Wolverhampton Corporation were summoned on Friday by 
Isaiah Lindope, engineer, New-street, Shiffnal, for not having 
sufficient attendance on a steam roller propelled within the Loren 
The summons was taken out under the Locomotive Act, 1865, 
which laid down that a steam locomotive roller should be in charge 
of at least three men. The Town Clerk appeared for the Corpora- 
tion. Evidence showed that the steam roller, in charge of only 
two men, was at work ina road temporarily closed to traffic. The 
Town Clerk urged that as the Corporation power to close the 
road, all persons found there were trespassers. The road would 
not, therefore, come under the operation of the Locomotive Act. 
The Stipendiary said there was no precedent which would assist 
him in giving a decision. His own opinion, however, was that, 
while the roller was at work on roads closed to the public, the 
Locomotive Act did not apply, but it no doubt did apply to a roller 
going over the high road between the depdt and the place of work, 
The summons was dismissed, and notice of appeal was given. 














NOTES FROM LANCASHIRE, 


(From our own Correspondent.) 


Manchester.—The year is closing very much as it opened, with 
advancing prices onk, a generally hopeful tone as regards the out- 
look for the future. Between the opening and the close, however, 
the greater portion of the past year has been characterised by un- 
satisfactory, and fer the most part unremunerative, trade in nearly 
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all branches directly connected with the engineeri 
and coal industries ; and again, as in several 

industrial operations of the past twelve months will leave behind 
them only very discouraging results. The special features during 
the year now closing, and for which it will perhaps be the most 
remembered, have, however, been the numerous holiday and other 
celebrations of one sort or another which during the summer and 
autumn were an almost constant source of diversion from ordinary 
business occupations. They commenced with the opening of the 
Manchester Exhibition and the Royal visit, then followed the 
Queen’s Jubilee, the Manchester and Liverpool Agricultural 
Society's Show, the meetings of the British Association, the Iron 
and Steel Institute, and of numerous other less important associa- 
tions, together with the usual extended holidays of Easter and 
Whitsuntide, which with the attractions of the Exhibition have 
formed a combination of influences which for the time being caused 
quite a dislocation of the usual routine of business operations, 

In the engineering branches of industry operations have during 
the past year for the most part been carried on under generally 
unsatisfactory conditions to the employers. There has been a very 
fair amount of work doing, but only in quite exceptional cases, 
and, as a rule, only on what may be termed special work has there 
been sufficient to give full employment, and the result has been a 
constant keenness of competition to secure any orders coming upon 
the market that has kept prices down at an excessively low point, 
which, to a very large extent, has left little or no appreciable 
margin over the actual cost of production. Some indications of 
improvement during the earlier portion of the year seemed to hold 
out a prospect of better trade, which, however, was not realised. 
At low prices there was a very fair weight of orders in the market, 
and most of the works got tolerably busy; stationary engine builders 
machine toolmakers, and boilermakers, were generally well supplied 
with orders, whilst machinists were also for the most part tolerably 
well engaged, the only important branch of industry which did 
not seem to partake in the increased activity being locomotive 
building, which has all through the year been in a very depressed 
condition, This improvement was reflected in a steadily decreasing 
number of members on the books of the trades union societies in 
receipt of out-of-work support, and a very restless feeling sprang 
up amongst the men with regard to wages, and there was a gene- 
ral strong desire to go in for a return of the reduction which was 
taken off at the commencement of last year. This culminated in 
the Bolton strike, a disastrous and fruitless struggle, extending 
over upwards of six months, which, so far as the engineering 
trades of Lancashire are concerned, will be the most memorable 
incident of the year. This struggle entailed an outlay in trades 
union funds and voluntary subscriptions of something like £25,000 
in supporting the men on strike; whilst in consequence of riots 
and a persistent course of intimidation pursued against the men 
engaged from outside districts, the Borongh of Bolton was put to 
a ial expenditure of £8000 in maintaining a force of military 
and extra police for the preservation of order in the town, In 
addition to this there was the cost to the employers of im- 

rting workmen and providing food and accommodation 
or them inside their works, and the loss to the industrial 
interests of the town, anything like an accurate estimate of which 
is, of course, impossible. The whole result obtained by the men 
after this costly le was to have their claim for advanced 
wages referred to arbitration, which from the first the employers 
were willing to concede. Another ye agp incident during the 
year has been the decision of one of the oldest firms in the district 
—Messrs. Sharp, Stewart, and Co., the well-known 1 i 
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in accepting, there was only a very limited trade to be done. The 
opening prices for the year were on the basis of £5 for bars, £5 5s. 
for hoops, and £6 15s, for sheets, delivered in the Manchester 
district; an advance of 5s, per ton was attempted, but makers 
were content if they could get 2s, 6d., and this was only maintain- 
able on hoops and sheets for a short period. Asthe year advanced 
the demand for all descriptions of finished iron sl d off, and 
with forges getting short of work makers were compelled to seek 
after new orders at low prices, until they got down to £4 15s. and 
£4 17s. 6d. for bars, £5 and £5 2s, 6d. for hoops, and £6 5s. to 
£6 7s. 6d. for sheets delivered in the Manchester district, with 
only a slow business possible even at these figures. The shipping 
season brought a temporary recovery to the market, with a slight 
advance in prices, but when this was over there was a return to 
about old rates. Makers close the year in much the some position 
as they commenced, there is again a strong upward movement in 
raw material ny or any corresponding advance makers are able 
to get for their finished goods, and although there is plenty of dis- 
position to buy for forward delivery, it is not at prices that are 
satisfactory to makers, who have not been able to put an advance 
of more than 2s, 6d. per ton upon the minimum prices they were 
taking before the upward movement commenced in pig iron. 

In the coal trade, except that the protracted winter season at 
the commencement of the year gave for the time an extra stimulus 
to the demand for house fire coals, exceptional depression and 
excessively low prices have been the main feature nearly all through. 
The lower classes of round coal for iron making, steam, and general 
manufacturing purposes have been more or less a drug nearly the 
whole of the year ; and 5s. to 5s. 3d. per ton may be said to repre- 
sent the full average price that has been obtainable at the pit- 
mouth, and both on the railway contracts for locomotive fuel, and 
the usual gas coal contracts, the tendency of prices has been, if 
anything, to get under even the very low figures that were taken 
last year. For engine classes of fue ‘hase hae also been, if any- 
thing, less than an average demand, and prices have ngage 
been stationary all through the year, at about 3s. 6d. and 3s, 9d. 
for good qualities of slack, 2s, 6d. to 3s. for common, and 4s, 6d. 
to 4s, 9d. for burgy at the pit mouth. The year closes with the 
house fire coal trade in almost the unprecedented condition of 
practically summer prices having to be taken nearly all 
through the winter ; where advances have taken place they have 
not exceeded 3d. to 6d. per ton, and for house fire coals prices 
generally are 6d. to 1s. per ton under those that were being got at 
the close of last year. 

The Manchester iron market on Tuesday, which may be con- 
sidered as really the closing market of the year, was fairly well 
attended, but except that here and there moderate transactions 
were reported in renewals of contracts, there was no business of 
any weight doing, buying of any weight being practically over 
until after the turn of "the year. There Bassai Bases a strong 
tone all through the market, and where prices were quoted they 
were at the full recent advance, there being, in fact, less dis- 
position on the part of makers to sell than there was on the part of 
consumers and merchants to buy, and generally there seemed to 
be a very healthy outlook for trade during the ensuing year. 





doa 


important branch of manufacture. Nearly 500 of these furnaces 
have been already ordered under Board of Trade and Lloyd’s sur- 
vey, and the plant is being extended to enable fifty furnaces to be 
turned out per week. In armour the year has been quiet. Our 
Admiralty have only two armour-clads building at the yards, the 
Nile and Trafalgar, and two by contract—the Sanspareil, by the 
Thames Iron Company, London, and the Renown, by Sir W. G. 
Armstrong, Mitchell, and Co., Newcastle. Russia has been our 
only foreign customer, and it is expected that a goodly share of 
the work for the new fleet Spain intends to build will come to 
Sheffield. The battle of projectiles versus plates has raged fiercely 
during the twelve months. Makers of steel-faced plates are satis- 
fied, as far as tests and experiments have gone, that their plates 
present the greatest resistance to penetration by the excellent pro- 
jJectiles now made. Steel shells have of late been ordered in large 
quantities from Sheffield firms by our own Government. 

Denaby Main Colliery was the scene of a most disastrous fire on 
Christmas morning, by which 1500 men and boys have been 
deprived of employment probably for two months. The hydraulic 
engine shed, in some way as yet unexplained, caught fire. The 
flames immediately extended to the ‘‘gantrey,” or wooden stair- 
case, by which the miners ascend to the pit bank to go down the 
shaft, and then spread to the woodwork surrounding the pit mouth. 
There were in the workings at the time eleven men and 120 ponies. 
The men were carpenters, sent down to make pe during the 
Christmas holidays. Three fire engines from Doncaster, Mex- 
borough, and Rotherham were promptly on the bp but the 
flames were not subdued before the whole of the valuable machinery 
in the engine-house had been destroyed, with the result, of course, 
of cutting off communication with the bottom of the shaft. It was 
necessary, therefore, to devise some means of working the cages up | 
and down the shaft, all the engines working them having been 
destroyed. A new departure in pit management was successfully 
tried. The rope was attached to the colliery locomotive, and by 
ranning it along the line the cage was drawn up and: the men 
liberated, little the worse for their prolonged detention—some ten 
hours. The ponies had to be left below. The cause of the fire 
cannot be exactly stated. It is supposed to have originated through 
the friction of the wire rope on the iron drum. The damage is 
estimated at from £20, to £30,000, which is covered b 
insurance. To the mining community of Denaby and Mexboroug 
the fire means a great affliction, as it will be impossible to resume 
work until new engines, screens, headgear, and other appliances of 
a great colliery are erected. 

At the Cutlers’ Hall, on Christmas-eve, the Master-Cutler—Mr. 
James Dixon—attended to distribute the Hudson Charity. It has 
been my custom for severa] years to “assist” at this ‘‘ function,” 
a clerk from the law office of the company and the Master-Cutler’s 
official a wre the number who took part init. The charity 
was established in 1741 by Joseph Hudson, who gave by will to the 
Cutlers’ Company £200, which yields £8 10s. to be divided 
annually on Christmas-eve among poor file strikers in sums not 
exceeding 10s. each. Of the seventeen who received the half- 
sovereign last year, three had died, and one had emigrated to 
America, to make a fresh start in life at the age of seventy-two. 





Tuesday's Manchester Coal Exchange was only thinly att > 
and there was not much actual business done ; the tone of the 
market was, however, if anything rather firmer, and there is the 
— that with the commencement of the new year there may 

some slight advance in prices, 

Barrow.—Although this has been a holiday week, a fair amount 





builders—to remove to Glasgow, and the arrangements for which 
have now been practically completed. The commencement of 
actual operations for the construction of the Manchester Shi 
Canal, although not yet sufficiently developed to have any mark 
effect upon local industries, is nevertheless the i a point which 
must inevitably lead up to a considerable accession of work to this 
district that will spread over many branches of trade, and to the 
expenditure of a large amount of capital in this immediate neigh- 
bourhood that cannot fail to give a stimulus to local industrial 
activity, the want of which has long been severely felt. Alto- 
gether, the year closes with a more hopeful feeling, and although 
there is no present tangible improvement in trade locally sufficient 
to place the Lancashire engineering industry on a healthy or even 
satisfactory footing, in other important centres there is increasing 
activity, jially in shipbuilding, which, if continued, must 
extend its influence to other branches and lead to an increased 
amount of work being given out to boilermakers, engineers, and 
machine tool makers in this district. 

In the pig iron trade the year opened with a strong upward ten- 
dency in prices, and general anticipations of improved trade. 
During January there was an advance of 2s, to 3s. per ton in local 
and district brands, quotations getting up to 40s. and 41s, for 
Lancas! 39s. 6d. to 40s, 6d. for Lincolnshire pigs and fonndry, 
and 43s, 6d. “p to 45s., in some instances, for Derbyshire foundry 
iron, less 24, delivered equal to Manchester. There was, however, 
no appreciable improvement in the local iron using branches of 
industry to back up these advanced Loewe Wemeg simply had the 
effect of checking further business, and before buyers could be 
again induced to enter the market for any weight of iron, prices 
had to recede to perhaps the lowest point that has been known in 
the market for many years past. About the end of the first half 
of the year, when Lincolnshire iron could be bought at about 36s. 
to 36s, 6d. for forge, and 37s, for foundry, and Derbyshire foundry 
at 39s, 6d. to 40s., with local brands quoted at 38s, 6d. and 39s., 
less 24, delive' ual to Manchester, ithere was considerable 
buying ; and again in the commencement of November heavy 
buying set in, when byw had receded to as low as 35s, and 
85s. 6d. to 36s. 6d. for forge and foundry Lincolnshire, which, 
backed up by a strong upward movement at Glasgow and Middles- 
brough, enabled sellers of the low-priced district brands in this 
market to put up their prices about 2s. to 2s. 6d. per ton ; and the 

ear closes quotations very firm at 38s. 6d. to 39s. 6d., less 24, for 
ncashire, and 37s. 6d. to 39s., less 24, for Lincolnshire forge and 
foundry, delivered equal to Manchester, and only a very limited 
weight of iron offering at these figures, makers being mostly so 
fully sold well into next year that they are indifferent for the pre- 
sent about further orders, and in many instances have practically 
withdrawn quotations from the market. 

Makers of hematites also commenced the year in a fairly strong 
position ; some large sales had been made on American accounts, 
and during January there was a steady advance in prices, until for 
mixed ls they touched 60s, and 61s., less 24 per cent. , delivered 
in the Manchester districts ; but as there was nothing in the home 
trade to maintain these prices, the cessation of American inquiries 
which followed soon brought about a reaction. Right on tothe end 
of the second quarter of the year there was a steady downward 
movement aera until they touched about 50s., less 24, delivered, 
and special sales were made at even under this figure. The re-sale 
of speculative lots was probably one principal cause of the very low 
point to which prices were forced, and when these had been cleared 
off, the market took a steadier turn, makers’ quotations getting to 
an average basis of 52s, and 53s., less 24, from which there was 
practically little or no variation until the close of the year, except 
that for quantities there were still sellers prepared to take about 


50s. per ton. To give more stre to the market a restriction of 
the output was decided upon, and the blowing out of furnaces com- 
menced in November, and a hardening of prices followed until 


ening 
makers’ quotations got up to about 55s., less 24, delivered in the 
Manchester district ; and although there is no large amount of 
buying going on at these figures, they are, with the close of the 
yet, tole very firmly held: to. 

In the manufactured iron trade makers commenced the year 
with a very fair amount of work in hand, but the advance in pig 
iron placed them in the difficult tion that whilst there was 
plenty of opportunity of doing business at old rates, buyers were 
hot disposed to pay advanced prices commensurate with the in- 

: cost of the raw material, and the result was that except at 
prices which makers at the moment did not feel themselves j ed 





of b has been done in both the iron and steel trades, and as 
the demand is steadily maintained, both for prompt and forward 
deliveries, the year closes with a very good prospect for the con- 
tinuance of the improved activity which set in some six weeks or 
two months ago. Dig iron is very firm in tone, and large Is 
have been changing hands at 47s. per ton for mixed numbers of 
Bessemer pig iron, net at makers’ works or f.o.b. No. 3 forge 
and foun iron, which is used for general eopens, is still 
quoted at 46. 3d. per ton. Makers are still well supplied with 
orders, and only a small proportion of their furnaces is out of 
blast. The probability is that with the new year some of the fur- 
naces now out of blast will be relighted, as stocks, which are still 
heavy, are being reduced appreciably. In the steel trade the im- 
proved demand for ship plates is fully maintained, and_ loca 
makers are putting into use some new rolling mills recently put 
down for the production of plates, angles, and other classes of ship- 
building metal. The value of plates is steady at £7 5s. per ton 
net f.o.b. Steel rails are in good demand at £4 2s, 6d. for heavy 
sections, and £4 7s. 6d. for lighter sections. There is a far larger 
output of steel at the present time than at any previous period in 
the history of the trade, The business doing in shipbuilding is on 
the increase, and some important transactions are pending. I am 
at length officially in a position to report that the work of reorgan- 
ising the Barrow Shipbuilding Company has been practically com- 
pleted. The first step in this direction has been the appointment 
of Mr. Bryce Douglas, for many years connected with Messrs, John 
Elder and Co., Fairfield Shipbuilding Works, Glasgow, as managing 
director of the corncern. Mr. Bryce-Douglas will be associated in 
the company with gentlemen of equai eminence in the shipbuilding 
and mgering world, and it is, I believe, contemplated to intro- 
duce other departments into the concern, so as to make the yard 
not only one capable of producing ships and steamers of all ton- 
nages, but also other features intimately associated with the fitting 
and completion of war ships. It is fully expected that with the 
New Year a much better trade will spring up in these trades in 
Barrow, and in all probability before the spring sets in both the 
shipbuilding and engineering industries of the town will be briskly 
employed. The Whitehaven Shipbuilding apes ce has booked a 
new order for the construction of a sailing vessel of upwards of 
2000 tons. She will be the largest sailing ship yet built in Cumber- 
land. Finished iron quiet. Iron ore in gi demand at from 
9s. 6d. to 13s, 6d. per ton net at mines. The coal and coke trades 
are busier and a firmer tone is reported. Shipbuilding is better 
employed than is usual at this period of the year. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

On the 24th, Christmas Eve, the work of the year practically 
ended in the Sheffield district. The holidays, which extend into 
January of 1888, are being utilised for stock-taking and for making 
repairs to machinery. In the lighter industries it has been pos- 
sible, particularly in cutlery, to get the year’s orders well through 
before the machinery stop; running. This desirable result was 
achieved mainly through the earlier receipt of the ‘‘ fall” require- 
ments from the Uni States and Canada, which came to hand 
quite a month earlier than in 1886. In this way the business has 
been done more comfortably, and though the goods needed have 
mainly been finished, there is abundance of work with which to 

in the New Year. This remark applies with equal force to 
plated goods, edge tools, mining appli as well as the smaller 
articles such as spades, shovels, picks, &c, The German demand 
for high-class ae tools is briskly maintained, one large firm 
having recently received orders from German factors to a very 
large extent. 
uring the year which is closing the demand for tires, axles, 
sprii locomotive parts, &c., has been steady, and towards 
ovember important enough to affect prices. Buyers, however, 
have had the advantage of unprofitable prices until the last few 
weeks, Owing to the advances in hematite iron and the active 
clemand makers are full, and quotations are now higher than at 
any time during the year. An event of the year is the completion 
of the huge hydraulic forging press at the Atlas Works, which is 
now engaged on heavy forgings for the Admiralty vessel Mel- 
pomene, including hollow shaftings 50ft. long. Mr. Purves 
tent ribbed flue, taken up by the Atlas Works, has developed 
ito a formidable competitor with the corrugated, and become an 


] | Tuesday last was scanty, and scarcely any busi 





Those selected to take their places were aged from sixty-two to 
seventy-nine, their record as file strikers ranging from thirty-five 
to nearly fifty years. Their united ages averaged rather over 
seventy-one. Several file strikers attributed their loss of employ- 
ment to the greatly increased use of file-cutting machines, it never 
occurring to any of them that they had reached an age at which 
file striking should cease. Many of them had been thirty-five 
years with one firm, and two stated they had been apprenticed to 
the employers whom they had served all their life, and so had their 
fathers before them. It was an interesting gathering which re- 
called the industrial Sheffield of other days. To nine unsuccessful 
— the Master-Cutler kindly gave a consolation half-crown 
each, 








THE NORTH OF ENGLAND. 
(From our own Ci ) 
THE attendance at the iron market held at Middlesbrough on 
was tr ted 
The tone was, however, exceedingly satisfactory, and there is 
every prospect of improved trade and higher prices as soon as the 
new year has fairly commenced. Throughout last week the price 
of No. 3 g.m.b. was 33s. per ton ; but on Tuesday it could not be 
bought at less than 33s. 3d., and many sellers asked even more 
than that. Inquiries are now mostly for forward delivery. Buyers 
freely offer 34s. for their requirements during next quarter, but 
sellers are by no means eager, as they think they will do better by 
waiting. Makers for the most part are keeping out of the market, 
as they have enough on order to last for some time to come. 
Forge iron remains firm at 32s. 6d. ton, or 2s. more than the 
price accepted at the beginning of the month. 

Stevenson, Jaques, and Co.’s current quotations: ‘‘ Acklam 
Hematite,” Mixed Nos., 45s. per ton; ‘“Acklam Yorkshire,” 
Cleveland, No. 3, 35s.; ‘‘Acklam Basic,” 35s.; ‘‘ Refined Iron,” 
hematite and Cleveland, 65s. to 55s; ‘‘Chilling Iron,” 55s. to 60s., 
net cash at furnaces, 

Warrants have risen in value 104d. per ton during the week. 
The price now asked is 33s. 104d. 

Messrs. Connal and Co.’s Middlesbrough stock of pig iron in- 
creased last week 4136 tons. 

The finished iron trade is somewhat quieter, owing to the holi- 
days. Prices, however, are firm, and makers have sufficient orders 
on their books to keep them busy for some months to come. 

The prices current on Tuesday were as follows, viz.:—Ship 
plates, £5 per ton; boiler plates, £6; ship angles, £4 12s. 6d.; 
common bars, £4 17s. 6d.; and best bars, £5 7s. 6d., all free on 
trucks at makers’ works, less 24 per cent. discount. 

The demand for steel rails has not yet improved, and the price 
for heavy sections remains at £4 2s, 6d. per ton. Steel ship plates 
are £7 5s. Orders cannot now be p! for anything like quick 
delivery, the books of most makers being full for two or three 
months at least. 

Some three or four years since there was something like a rage 
for illuminating iron and steel works by the electric light. A com- 
pany was started at Middlesbrough and immediately proceeded to 
establish works and plant in the district known as the Marshes, for 
the purpose of supplying the neighbourhood. After a brief 
existence this company ceased operations, and sold its appliances. 
Some works, however, purchased their own installations, and 
these are using them up to the present time. The advantage of 
better lighting was immediately felt, and manufacturers were 
no longer content with the old system of single gas- 
burners. Triple burners on the a ” and the ‘“ Bray” 
systems found considerable favour ; but the supply of gas at the 
more distant of the mains was often found to be deficient to 
an extent which prevented them from working efficiently. Just 
when a universal desire for better lighting for manufacturing pur- 
ang had been created, without very satisfactory means having 

n devised for satisfying it, came the illuminating appliance 
known as the Lucigen, to the relief of light users. This is now so 
well known that a descriptiou would be superfluous. Let it suffice 
to say that it is apparently superseding all other methods where 
there are spaces, either under cover or in the open. 
In the former case, of course, there must be some means 
of ventilation, as the quantity of products of combustion is con- 
siderable, and they are diffused throughout the enclosed spaces. 
The Lucigen affords an excellent way of utilising refuse combus- 
tibles of a tarry nature for which it might be difficult otherwise to 
obtain a market. Those supplied with compressed air are much 
more easily lighted than those which are supplied by steam. In 
the latter case, and especially if the steam be much charged with 
water, there is often considerable difficulty in setting the apparatus 
ing. But once fairly at work, it seems to do as well as that sup- 
with air, Certainly the light given is magnificent, and better 
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adapted to industrial operations than the electric light. It is less 
concentrated and less intense; it is more diffused, and therefore 
does not throw such deep shadows. Nor bas it the same effect on 
the sight in producing momentary blindness, which is the case with 
the electric light, and which may easily lead to accidents. In 
large shops in the North seven or eight of these Lucigens may 
sometimes be seen at work at the same time. 

Encouraged by the indications which seem everywhere present 
of returning industrial prosperity, the colliers in the county of 
Northumberland have already taken their first step to enforce the 
resolutions adopted at the recent conference of the Miners’ 
National Association held at Newcastle. They have gone so far as 
to send in to the colliery owners a uest that they will meet a 
deputation to discuss the above resolutions. It will be remem- 
bered that these resolutions include a demand for a 10 per cent. 
advance in wages, a reduction of the day’s work to seven hours 
below and eight hours above ground, an idle day per week, and 
a week's holiday at some time to be hereafter fixed, with the 
object of diminishing stocks and raising the price of coal. Inas- 
much, however, as the coal trade has not as yet really benetitted 
by the better times, it is not likely that the operatives’ demand 
will be acceded to in any respect whatever. 

The returns of the amount of new shipping built on the banks of 
the Tees during the year 1887 have just oad issued. At Middles- 
brough six steel steamers have been built and four iron barges. 
These amount to 15,068 gross tons and 9225-horse power. The 
do not include a large steel steamer of 2400 tons burden, whic 
will shortly be ready for launching. At Stockton eight steel 
and two iron steamers have been built, besides fourteen iron 
barges. The total capacity amounts to 20,278 tons and 1965-horse 

wer. It will be observed that, although the district is one where 
iron is sold at minimum prices, and steel is no cheaper than else- 
where, the great bulk of the tonnage has been of the latter mate- 
rial. Of course, in all large steamers triple expansion engines have 
been fitted and steel boilers. The prospects of the shipbuilders as 
regards future work, although fair, are not so bright as many 
pecpe suppose. There are four or five large steamers on the stocks 
at Middlesbrough, but at Stockton there are not many orders in 
hand, and builders complain that prices are still unremunerative. 

At Hartlepool the shipbuilding industry seems to be flourishing, 
Messrs. W. Gray and Co. have during 1887 built more than double 
the tonnage which they turned out in 1886. Messrs. E. Withey 
and Co. have recently booked some orders for new vessels ; Messrs. 
T. Richardson and Sons have made marine engines of 37,800-horse 
power in the z te. The Central Marine Engine Works have 
three engines in hand at present, and orders for more are daily 
expected. 








NOTES FROM SCOTLAND. 


(From our own Correspondent. ) 

THE Scotch ironmasters have issued full statistics of the trade of 
the past year, through their secretary, Dr. A. B. M’Grigor, and 
these show for the first time the exact official figures of the trade. 
Hitherto the Scotch iron statistics have always been Ny 
incomplete, leaving certain items to be estimated, but on this occa- 
sion full returns were obtained, and it is hoped that they will be 
continued in future, and possibly issued at shorter intervals than a 
year. Alongside the figures for 1887 I have placed those of 1886 
for the sake of comparison :— 

1887. 
Make of pig iron (including hematite and basic) 


from Christmas, 1886, to Christmas, 1887 .. 
Average number of furnaces in blast durin; 


1886. 
932,240 935,801 





that ss os os oe os és 79 96 83 
Stock of iron (including hematite and basic) 

as at Christmas, 1887 so oo a 285,332 342,718 
Number of furnaces at present in blast .. Ss — 
Shipments—- 

1. Foreign 285,990 228,204 

2. Coastwise .. nn “2 121,297 = 147,596 

8. By rail to England oF is i 7 8170 9950 
Deliveries of pig iron (including hematite and 

basic)— 

1. Foundries .. -— = ae 128,912 123,186 

2. To malleable iron and steel works .. -. 846,822 299,509 

Note.—The shipments and deliveries include those from Messrs. 


Connal and Co.'s stores. 

The total production is less by 2561 tons than it was last year, 
although it was anticipated from the extra activity and the increased 
number of furnaces in operation in the last two months that the 
turn-out might be somewhat larger. The foreign shipments have 
increased by 57,786 tons in consequence of the improved demand 
for Italy and the United States ; but the coastwise shipments have 
decreased by 25,299, and the quantity sent by rail to England 1780, 
so that the net increase in the coastwise shipments and exports is 
30,707 tons. The United States have taken 78,000 tons agains} 
51,000 in 1886, and Italy has taken 64,000 against 30,000 tons last 
year. Our trade with Russia has fallen to very small proportions. 
The decline in the coastwise shipments is due to the extended use 
in Scotland of Cleveland and Cumberland pigs. The following 
comparative statement of the destinations of the foreign shipments 
of Scotch pig iron will be of interest :— 





1887. 1886. 

Tons. Tons. 
United States .. TEED 20 op os oo SD 
| Sr Cape .s ws «s+ os Tee 
Canada... ee 
Australia .. 16,500 20,000 
Holland 11,000 13,000 
Russia 9,000 10,000 
France 8,900 10,000 
Germany .. 7,000 11,000 
SSS ae 5,700 5,200 
China and Japan .. 3,600 4300 
Belgium .. .. 3,000 3,500 
South America SaaS. = Clo ee 1,260 

With reference to the home consumption of Scotch pigs, there 


has been an increase this year of 5726 tons in foundries and of 
47,313 in malleable iron and steel works—a total increase of 53,039 
tons. The stocks in makers’ possession show a decrease of 56,000 
tons, but in the Glasgow warrant stores have increased during the 
year 102,387, so that the aggregate stocks in Scotland are r 

y 56,387 tons than they were at the end of 1886. There 
recently been a marked advance in prices, which are yet, however, 
comparatively moderate. As to the prospect for 1 it is certain 
that there will be a large consumption of pigs in our malleable 
iron and steel works, but the outlook as regards exports is not quite 
assuring. The probability is that, owing to the increased import 
tariff at Italian ports and the heavy shipments sent there during 
the last two months, we shall experience a greatly curtailed trade 
with Italy. We cannot hope for very great things from America, 
more particularly as it is now reported that the tariff reduction in 
the States will only apply to iron ore, and not at present to pigs. 

The Glasgow warrant market was closed from Friday till Tuesday, 
and on re-opening a good business was done. At first the prices 
were steady, but they have since evinced a tendency to fluctuate. 

The current values of makers’ pigs are as follows :—Coltness, 
No. 1, 54s. 1d.; Gartsherrie, No. 1, 48s, 6d.; No. 3, 45s. 6d.; 
Calder, No. 1, 50s.; No. 3, 43s.; Summerlee, No. 1, 52s.; Carnbroe, 
No. 1, 46s. 6d.; No. 3, 43s, 6d.; Clyde, No. 1, 46s. 6d.; No. 3, 
42s, 6d.; Govan, No. 1, 45s, 6d.; No. 3, 42s.; Monkland, 46s. and 
43s.; Shotts, at Leith, 49s. 6d. and 46s.; Carron, at Grangemouth, 
48s. and 42s.; Glengarnock, at Ardrossan, 48s. 6d. and 43s. 6d.; 
Eglinton, 45s, 6d. and 42s, 6d.; Dalmellington, 46s. and 43s. 

The steel trade is very fully employed, and the late advances in 
prices are maintained. 

The week’s shipments from Glasgow of iron and steel manu- 
factured goods embrace, locomotive engines worth £5500 for 
Bombay ; omg £5101 ; steel goods, £4200 ; and general iron 


manufactures, £26, 
business, the demand for 





In the coal trade there has been a good 
public works and household purposes having been active, in view of 


the stop; of the pits for the New Year holidays. The va 
ments Hi the past week were from Glasgow, 25,750 tons ; Greenock, 
153; Ayr, 7595; Irvine, 1925; Troon, 5290; Ardrossan, 3260 ; 
Burntisland, 10,109 ; Leith, 4591 ; Grangemouth, 13,019 ; Bo'ness, 
5292; Methil, 7171; and Granton, 1901; total, 86,146, as compared 
with 75,531 in the same > makin 4 Sa tial 

The aggregate tonnage launc! rom the Clyde shipyards in 
the dee year has been 184,604 tons, consisting of 225 steam and 
twenty-six sailing vessels. In the last twelve years the output 
has been as follows :— 





1887 .. 184,604 841,868 
1886 .. 172,287 239,815 
1885 .. 195,083 173,800 
1884... 297,784 215,640 
BB. <x <. as. s 169,710 
1882... .. 895,270 | 1876... 174,824 


The proportion of tonnage built of steel in 1887 has been about 
145,000 of the whole. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


PREPARATIONS at the Treforest Iron and Steel Works are now 
on the eve of completion, and early next week the two large blast 
furnaces will be again in action. The next step is ex) to be 
the connection of these works with the old one of Mr. Fothergill’s, 
which will be done, it is likely, by a subway. The start at these 
works comes in fittingly with the transformation of the Treforest, 
Caerphilly, and Newport line into a passenger line, and forms a 
good beginning for the new year. 

If the other promises are fulfilled the steel make of the district 
will soon be materially increased. I hear of promising signs at 
Hirwain; and at the Willow Wire Works, Merthyr, at Swansea, to 
say nothing of Dowlais Works, where costly changes are still going 
on, though the works are certain to be transferred to the seaboard. 
Already arrangements are being entered into for getting a large 
water supply from the local authorities at Cardiff. Preliminary 
movements are also being suggested with regard to buildings and 
to horses. 

It is not known how the construction of the new works will be 
started, whether the Dowlais Company itself, with the aid of local 
contractors for excavating, and the usual experienced men from 
the leading engineering establishments of Leeds and Manchester, 
or some large contractor of Mr. Walker's stamp. That gentleman, 
after a successful encounter with two of the largest undertakings 
in the country—the Severn Tunnel and the Barry Dock—is, I see, 
entering upon a still ter—the Manchester Ship Canal. 

There has been little or nothing doing this week, and one soli- 
tary parcel of railway iron, 1 tons to Galveston and one of 
blooms for San Francisco, are all that have been or Semi- 
activity at the works and the collieries has been the rule, and it 
was not until Wednesday that the colliers returned to work in 
any numbers worth recording. This will tell upon the week's 
total, which will be a small one. Some little interest is centred in 
the appearance of the totals for the year, which are not expected 
to vary much from those of the preceding year. In some cases 
there have been steady additions to the output. I take, first, 
Treharris, which, under Mr. Price’s management, is turning out 
much more coal. The Albion, which is a new colliery, is now 
topes J well in the market. At Lilwynypia an addition will soon 
be made to the output of Mr. Hood's collieries, and at the New 
Ocean colliery, and at Crawshays pits, Pontypridd, there have been 
substantial additions. At the end of last week some good eo 
of coal were despatched from Cardiff to foreign destinations. 0 
fine consignments of 3200 and 2000 tons were for Port Said, 
another of 2400 for Colombo, and a second for 1800 tons for.the 
same destination; and on the same day—the 24th—no less than 
twelve cargoes, closely bordering on 2000 tons each. The chief 
destinations were to the coaling ports—a significant fact, and 
shows, as I intimated last week, that coalowners are preparing for 
possibilities, 

With the new year the latest of our Mines Acts comes into force, 
and its operations will be watched with interest. Some of the new 
features commend themselves warmly to the attention. For 
instance, the issue of certificates to the underviewer, in addition 
to the manager, can but secure another competent guardian against 
mishap. Then we have the regulations with regard to safety —— 
which will bring more efficient Jamps into use, and there is also the 
increase of general rules by thirty-nine, many of them important. 
Legislating for the pit only dates back forty-five years. e early 
levels and workings at the “ crop” needed no legislative guide, or 
any great amount of scientific skill. Since 1842 the scrutiny of 
Government has been direct, and well done. The first measures 
were in respect of morality, forbidding women to descend the 
collieries, and from that date to the present a good half-dozen 
Acts, with their supplemen adjuncts, have been and 
brought into wise operation. e Act of 1872, which the mining 

ulation owe in a great measure to Lord Aberdare, then 
Me Bruce, has been one of the best and most successful in its 
operation. 

Frequenters of exchange and metal markets are to a large 
extent holiday making this week, hence my list is scanty. Coal 
retains its price, 9s. 3d. to 9s. 6d.; best house coal firm; Rhondda 
No. 3 particularly so, and d d good ; coal, 7s. 9d.; 
small steam, 4s. 3d.; small bituminous quoted as scarce 6s. 9d.; 

itwood advancing 16s.; steel rail unchanged ; prices for ordinary 

tween £4 and £4 5s.; blooms, £4 5s,; bars, £4 13s,; Siemens’ 
bars, £5 2s. 6d. 

Tin-plate workers have had a lengthy holdiday, and the market 
on Saturday will show this. Quotations are firm, and as tin 
appears to be settled in its high ve, tin-plates cannot be ex- 
pected to alter. Makers are well sold, and good business is secured 
for some time. Highest price of tin £167. Live 1 market 
reports state that tin-plates are easier, and prices likely to drop. 
This is not likely. Stocks are low and demand good. Newport, 
Mon., coasting total coal last week was under 20,000 tons, 











NOTES FROM GERMANY. 
(From our own Correspondent.) . 


THE iron markets everywhere show great animation. 
in crude iron is there a strong rising tendency, but manufactures in 
iron and steel of all sorts find a oe at enhanced prices, 
Buyers who have been long hanging back are now pressing forward 
to cover, by purchasing their requirements, for fear of still further 
advanced prices overtaking them. On the Berlin Exchange the 
favourable situation of the iron trade finds expression in speculative 
industrial values showing a more buoyant tone than other kinds of 
shares. President Cleveland’s message has also favourably affected 
the iron trade here, not to mention the steady notations, with no 
relapses, on every foreign market. 

From Breslau it is rted that the raw iron syndicate has con- 
tracted with the Silesian wrought iron convention to take the 
whole of the output of the furnaces so long as the convention con- 
tinues in force, which is till the end of 1890, at a base price of 
M. 53 p.t., or M. 3 above the late current base. This certainly 
shows confidence in the future. The business doing in manufac- 
tured iron and steel is also brisker than is usual at this time of 
year. Sheets cannot be delivered as fast as required, wire rods, 
wire and wire nails are in the best request, the former costing now 
M. 116 p.t., and bar and sectional iron and steel find ready buyers 
at the convention figures. Over the border in Austria, too, the 
iron business has revived, now that the general wrought iron com- 
bination has been definitely constituted for three years. The 
Belgian iron market still continues very firm; bar iron has been 
raised to 110f. p.t., and more furnaces are to be put into blast at 


Not only 





the beginning of next year ; whilst in France, though it has not 





been found possible to establish a common sales bureau for the 
combined groups of works, still the situation has so far improved 
throughout the land that there is every prospect of a satisfactory 
business being done on the turn of the year. Meanwhile, bar iron 
has got up to 135f., and girders to 125 p.t. 

In the Rhenish-Westphalian districts the Siegerland ores are now 
coming more and more into request by the works in Westphalia as 
foreign ones become dearer to procure, and a further small rise 
has taken place, so that raw steel stone fetches M. 9 to 9°50, and 
roasted ditto up to M. 13, and brown hematite up to 10 p.t. at 
mines, The Swedish-Norwegian Railway Company is sendy 
advertising to deliver its Gellevara iron ores, so soon as the line 
from Lulea to the mines is quite finished, which it would appear 
is shortly to be the case. ere is no change to note in Luxem- 
burg ores, A fresh large blast furnace works will be started there 
in the spring. 

The pig iron trade keeps uncommonly brisk. In spiegel there is 
little new to note; the highest grade of 20 p.c. Mn. now costs 
M. 70, and the lowest of 8 to 10 p.c., 53 at works in the Siegerland. 
American inquiries seem rather better, but for export general] 
there is still only a small call. Forge pig goes off well, so well, 
indeed, that at the meeting on the 19th inst. the convention raised 
all the prices of pig iron as follows:—Forge pig, M. 50—a rise of 
M. 2; Somer: 3—rise 34; basic pig, 45—rise 1; foundry, 51 to 
57 for the 3 Nos,—rise on each 1 p.t. The last sort has been very 
brisk of sale of late. In the steel sorts there is po change other- 
wise to note. The total production for November, including 
Luxemburg, has been 343,081 t.; forge pig and spiegel, 161,678 t. ; 
Bessemer, 31,905; basic, 101,507; and foundry, 47,991t. From 
January Ist to November 30th, 3,547,497, against 3,054,436 t. last 
year, e manufactured iron trade is called satisfactory, but com- 
plaints are heard about the want of specifications and export 
orders. Domestic demand is reported good, nevertheless it 
scarcely keeps pace with the output, which must tell in the 
end. In the end the hoop iron rolling mills have joined the 
grand convention, at which there is rejoicing, as it gives a 
strengthening tendency to it. Hoops continue in very brisk 
demand, and the price is rising in order to bring it up to a level 
with bars, which it had not yet attained. It is now noted M, 132°50 
to 135 p.t. ere is no change in sectional irons and girders to 
record. Boiler plate sales have become more active, and after 
months of stagnation the base price was fixed on the 19th inst. at 
M. 160, rise 10, and that of tank plate quality to 140 p.t. at works. 
Plenty of orders for sheets come in to aoe the mills constantly 
going, though the list price has been moved up M. 6, so that it is 
now M. 148 pt at works, Three fresh mills have joined the con- 
vention, including the celebrated Dollingen works, As regards 
wire rods, there is little to note beyond what was said last 
week. The deliveries abroad have slightly increased, and the con- 
vention could maintain its quotations. The wire nail makers are 
still elaborating their scheme for a convention, and its conclusion is 
daily expected, This is a great trade here, ting by th d 
of tons yearly. There has occurred nothing worth noting in rail- 
way steel material. The Saxon Railway Administration is about 
to give out twenty coaches; Breslau, eighteen coaches and 445 
goods trucks; and Frankfurt, ninenteen coaches and luggage vans, 
and 100 trucks ; so that the wagon factories, with the former orders 
already received, will get through the winter in a tolerably satis- 
factory manner. The machine and constructive iron shops are 
well you rd momentarily, particularly those engaged on roofing 
with galvanised pavanened sheets. Prices are not altogether satis- 
factory, but twenty-two works met on the 20th inst. and raised the 
price of castings and cast iron wares M. 20 p.t. 

The Bukarest Chamber has just voted 10,000,000f., on account, 
for the purchase of 100,000 repeating rifles, of which fact English 
gun factories might, with advantage, take notice. 

A pretty little trial is now going on here. It is the trial 
of an action recently commenced by the State Railway Direc- 
tion of Hanover against two engineers, and also the fore- 
man and two workmen at the works of a North German 
company, which must not be named, for fraudulent practises in 
obliterating and restamping rejected rails, already marked by the 
railway inspector as rejected, with the intent of passing these with 
the accepted rails. e action has been instituted, strange to 
say, through the denunciation of the two practical delinquents, 
the workmen, who will now have to appear as witnesses against 
themselves. But into the details of a very unsavoury trial 
it is not necessary to go. That the accused have been punished by 
imprisonment for so many months is enough for the public to know, 
nor would I have mentioned it, perhaps, if it had not transpired 
during the trial that, all the boasting in the technical journals 
about the superiority of German iron manufactures, and that they 
were better than those of other countries—meaning, of course, 
England—and forgetting that such qualities existed as Staffordshire 
marked bars or those of South Yorkshire, is a myth and nothing 
else, as I have always maintained. For it appears the inspector 
rejected 50 to 60 per cent. of the rails offered for acceptance ; not 
only that, but it is clear that many were rejected for flaws evidently 
arising from indifferent rolling. This is the point, for I 
have always said the finish of all kinds of German iron and steel 
is not to be compared to that of English, always taking 
say a year’s output, for am and not a few selected pieces. 

e same may also be said of the quality, sort against sort ; in 
fact, I have never seen perfect puddling, rolling, or fitters’ work in 
this country, and until nature has kindly planted another race of 
workpeople with other characteristics than at present in the 
country to replace them, I probably never shall. An English 

uddler, roller, or fitter, who ever worked two or three months’ 
ide his rival ina works here would bear these statements out. 
Those who write and puff up the excellence of German workman- 
wer Bd doubt believe honestly enough what they say, and it is 
probably ignorance of the minutiz of the practices in both countries 
at once which leads them astray, but no one well acquainted 
with these matters can doubt the intrinsic worth of the 
work put into iron, steel and machinery by the English work- 
man over that of his rival, and so long as this continues, with honest 
dealing and fair play, I for one have no doubt whatever that 
England, if she will, can hold her supremacy in every market 
abroad, no matter where. It should be mentioned that 51 to 60 
per cent. of rejections is undoubtedly more than should have been 
put on one side in reason, and that an unfriendly feeling between 
= — concerned may have exaggerated the shortcomings of 
the rai 

An invaluable discovery for a great city, indeed for any inland 
town, has lately been made at Berlin, in the shape of a spring of 
saline water, containing 3 per cent. of salt, which it appears is just 
about the proper pon I or bath purposes. The water is now 
undergoing a thorough analysis, 

A report of the geologist Berendt was obtained last winter on 
the probability of finding a spring, which he predicted would be 
found at a depth of 230 to m., but whether salt or not was an 
> sg question. In July this year, on the Ae all 
the necessary preparations were made for a deep boring, which 
was carried on till December, when, at a depth of 223 m., a 93 m. 
bed of septarian clay, which appeared at 130 m. below the sur- 
face, was bored through and a sandstone bed—whether new red 
is not explained—was struck, and at the depth of 230 m. in all, the 
column of salt water rose to the surface. 














THE RAILWAY DIARY AND OFFICIALS’ Directory, 1888, — This 
diary, published by Messrs. M‘Corquodale and Co., is so well 
arranged to meet the wants of railway men, and the stock of infor- 
mation contained is so varied and useful, that it has steadily won 
its way in the railway world, and the smallness of its cost adds to 
its popularity. It gives a calendar, official list of the chairmen 
and executive officers of the independent lines of railway in the 
United Kingdom, dividends paid for the four previous half-years, 
and information relating to postal, stock, and stamp matters, rail- 
way requirements, and directories, 
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NEW COMPANTES, 


Tue following companies heve just been regis- 
tered :— 
Bramham and Peech, Limited, 


tered on the 19th inst., with a capital of 
£9,000, in £5 shares, to carry on business as 
mechanical and civil engineors, The subscribers 
arei— 


John ey 74, Amhurst-road, Hackney, engi- 


nee oe 

James 3 Bramham, 112, Malmesbury-road, Bow :. 

James Maby, 9, Ashley-road, Essex-road, oe 
vision merchant 

a — li, Kirkstall-road, ‘Streatham, aue- 


F. b Hunt, ‘48, "Highbury New ‘Park, soap manu- 
facturer . 
B Goodwin, 58, “Malmesbury- -road, Bow, ‘commer- 
cial traveller 
Z. at “ London Railway “Coal Depot, 
lid F es 7 


ttt 


Most of the siguiations of Table A weyle. 





Harby's Rope Works, Limited. 

This is the conversion to a company of the 
business of Messrs. James Harby and Co., of 96, 
Leadenhall-street, and Chrisp-street, Poplar, 
rope and twine manufacturers and hem it capita 
It was istered on the 17th inst., wit’ 
of £100, The subscri 


are:— 
Shares, 
H. Wills, 26, Heathland-road, clerk Oe ee 
8. W. Haliday, Sidcup, Kent, accountant 
D. H. North, 108, Graham-road, E., enginee: 
J. Farrington, 78, Daleview- road, Btamford “Bil 
shipbroker .. . 1 
J. A. Last, Fife Lodge, “Gunnersbury, clerk’. F 1 
1 


in £5 shares, 


F. Harvey Urry, 19, Dayton-grove, Peckham, 

cler! <0. om 
G. E. han’ ‘Kingston-on- Thames, solicitor. |. 1 

The number of directors is not to be less than 
three, nor more than five; qualification, 100 
shares. The first directors are Messrs, George 
Brockelbank, Anerley; William M‘Culloch, 147, 
Leadenhall-street ; Albert Watkins, 4, Great St. 
Helen’s; E. A. White, 1, Fenchurch-avenue; and 
Jonathan Bell, managing director. ‘The remune- 
ration of the board will be £1000 per annum, 
with £50 additional for the chairman—if any— 
and £100 for every 1 per cent. dividend in excess 
of 10 per cent., but £2000 per annum is to be the 
maximum amount. 





Jensen's Electric Bell and Signal Company, 


imited, 


This company was registered on the 17th inst., 
with a capital of £100,000, in £1 shares, to take 
over and develope the business and to acquire all 
the patent rights of Jensen's patent electric bell 

and signal system for Great Britain and all other 
countries, the United States and Canada excepted. 
The subscribers are : 


Shares. 
A. R. Cole, Whitton .. 4 és 1 
A. C. Dockerill, 160, Albion- road, N. ‘clerk . 1 
C: Isaacs, 105, Warwick-road, Maida Hill, secre- 
tary of 'a com ° ee 
J. Spencer, 9, Fenc'! hurch- street, “stationer |. 
R. H. Gould, 11, Great Coram- street clerk . 
F. Burr, 43, Porson- street, Lewisham, clerk 
: oward, 9, Lebanon. street, Walworth, 


tt 


clerk 


The number of Snsten te is at an be - than 
two, nor more than seven; tie subscribers ap- 
ry the first ; qualification, £100 in capital. 

e directors will be entitled to £750 per annum 
remuneration when 10 per cent. dividend is paid, 
with an additional £100 for every 1 per cent. 
dividend in excess of 10 per cent. 


Loweswater Lead Company, Limited, 


On the 17th instant this company was regis- 
tered, with a capital of £10,000, in £1 shares, to 
carry on the business of a mining and smelting 
company, and to acquire certain property re- 
ferred to in an unregistered agreement of the 
2nd instant between Henry Burrow Vercoe and 
William Fred Howard, but of which no parti- 
culers are given in the registered objects of the 
company, The subscribers are ;— 


Shares, 
*L. Soliagu, 79, Tulse-hill . ‘ 1 
*E. B. Haselden, Woodberry Down, N 1 
*J. 8S. Sawrey, 53, Carleton- Sead, N. 1 
C. J. Walker, 'Bideup, clerk .. . 1 
G. Mason, Lower- Deptford 1 


G, a. a Bentley, 18, "Spencer-road, Herne- hill, 

Cc 
F, Sandersin, 21, “Celia-road, Tofnell Park, 

e ‘ ae 

The number of ‘diate is not pee -~ tes than 
three, nor more than five; qualification, 100 
shares each. The first are the subscribers de- 
noted by an asterisk. The remuneration of the 
board will be £400 per annum, with an additional 
£100 for each 1 per cent. dividend in excess of 
10 per cent. per annum. 





Namaqua United Copper Company, Limited, 


This company was registered on the 16th inst., 
with a capital of £210,000, in £7 shares, to acquire 
the business, goodwill, "and property of the 
Namaqua Copper Company, Limited. The sub- 
scribers are :— 


Shares. 
F. J. Merrilees, 31, Hereford-street, bagi _ 
owner .. - 
D. M. Currie, 8, Fenchurch- street 
Bernard Parker, St. Michael’s- alley. ‘solicitor 
P. C. Mercer, 7, ’Wilberforce-road, , accountant 
E.F.A bbott, 86, New Compton- cook a ae 
t. Ba wade Gill, 4, Na Napier-terrace, St. Ann’s-road, N., 


t 
3. Sinclar, 40, “Woodsome-road, Highgate-road, 


tt tt et 


1 


The number of directors is not to be less than 
three, nor more than seven ; qualification, £350 
in shares, The remuneration of the board is to 
be £1000 per annum, and an additional sum of 
8 per cent. on the profits accruing in each year 
after paying 10 per cent. on the shares, but 

2000 is to be the maximum amount of such 
remuneration, 








THE PATENT JOURNAL. 
Condensed from Reet o'er eo 


Application for Letters Patent. 
** tents have been ‘‘communicated” the 
name of the communicating party are 
printed in italics, 
19th December, 1887. 
17,463. Drums, G. F. hem pe Quillet, France.) 
17,464, Lamps, G. Porte: on, 
17.465, Ho.pers for Uusnnnse, G. Porter, London. 
17,464 Dyes, R. Worms, London. 
17,467. VULCANISED Metau SuHeets, J. Bosch and W. 
Kumpfmiller, London, 
20th December, 1887. 
17,468 Burrers for Raitways, &c., W. Parker, 
Sheftield. 
17,469. Printino Apparatus or Type Writer, J. Jack- 
son and P, A. Martin, Birmingham. 
17,470, PREPARATION for Paints, W. 8S. Somers, Liver- 


pool. 

17,471. Loapixa, &c., Saips of Patm and Cocoa-nut 
Ou, G, A. Moore, Liverpool. 

17,472. Tevescoric BepsteaD for Miuitary, &c., Pur- 
poses, 8. Green, Nottingham. 

17,473. Encine Counters, T. 8. McInnes, Pom. 

17,474. Commercial, &c., Booxs, J, T. Bradbeer, 
Cheltenham, 

17,475. Macnine to Cut Rivets from Wire, J. Jar- 
dine, Nottingham. 

17,476. Air-TIGHT BorTLe, H. G, Boston, York. 

17,477. MAGIC-LANTERN Rervectorscore, W. H. Day 
and G. Dimmer, West Cowes. 
7,478. O1-can Spouts, J, Wright, Stockport. 

17,479. — Worksuops, &c., J. H. Roberts, 

fo 

17,480. APPLICATION to WHEELS of Tramcars, &c., to 
PREVENT Accipents, L. Porri, Great Grimsby. 

17,481. Horsesnog, J. D. Billings, London. 

sg Automatic Enoacine, &c., Rorative CLUTCHES, 

. J, Hodges and A, Bridgman, London 

17, mss. Concrete Pavements, A. J. Boult. (A. L. 
Barber, United States.) 

17,484. Fittina Bags or Sacks, I. Bradburn and R. 
Stubbs, og EF 

17,485. Sieves, Luther, Liverpool. 

17,486. GOssaMER WATERPROOF Faprics, A. J. Boult. 
(L. WV. Sinsabaugh, United States.) 

~ CHEMICAL FIRE-EXTINGUISHING ApPaRATus, J. 
Haslam, London, 

17,488. Stipe Bott for Warer-cLosets, &c, J. R. 
Mott and Co,, Birmingham. 

17,489. FINISHING Pitz Fasrics, T. Salt, Sons, and 
Co., and W. Hanson, London. 

17,4 490. InvisiBLE Window ALarM, C. C. Wright, 
London. 

17,491, BREECH-LOADING SMALL-aRMs, T. Woodward, 
Birmingham. 

~~ Tar Unions, VaLve, &., W. Fraser, Birming- 
am, 

17,493. CLocks, E. Kohn.—(J. Pallireber, Germany.) 

17,494. Wet Metuop of Exrractixc Goip from 
CrusuEp Ores, J. H. Pollok, Glasgow. 

17,495. Wer Metuop of EXTRractixo 
CrusHep Ores, J. H. Pollok, Glasgow. 

17,496. Governor for Prime’ Movers, 8. Dawson, 
Manchester. 

17,497. Stuppers, J., F., and H. Parsons, apaten, 

17,498, Wax Marcus, C. G. Harris, Glasgo 

17499. Apparatus to AID Cycuists to in their 
Macuinyes, A. Slim, Birmingham. 

17,500. Ark Equaisinc Furnace, &c., T. A. Megge- 
son, Middlesbrough. 

17,501. Scissors, J. Boulay, Salfsbury. 

17,502. ELectrRicity METER, G. Hookham, Birming- 


GoLp from 


2am, 

17,503, Sprrit Levers, G. Cook, London. 

17,504. AuTomMaTIc FrirE-aLaru, J. Rayner, Halifax. 

17,505, Dustproor BaLL-BEARINGS for VELOCIPEDES, 
&c., T. C. Pullinger, Greenwich 

17,506. CartTripcEs for OrpNaNcE, G. Quick. London. 

17,507. Equitiprium Sviipe Vatves and Gear, W. 
Musgrave and G. Dixon, Bolton. 

17,508. Switcnes, F. L. Rawson and W. White, 

ndon. 

17,509. Execution, &c., of Emproipery, 8. Redhouse, 
London. 

17,510. Manuracture of Fire-Licuters, J. F. Wiles, 


ndon, 
17,511. Dyes, J. Y. Johnson.—(Farbensabriken vorm., F. 
Bayer and Co., Germany.) 
_ Station Gas Governors, &c., J. K. Bartlett, 
0 


ndon. 
17,518. Boitt Crank Snarts, H. and G. E. Fownes, 
mdon, 

17,514, Grates, R. Brown, London. 

17,515. Gas-BuRNER, H. J. Haddan.- (IV. M. Jackson, 
United States.) 

17,516, Recerracces, &c., for Breap, F, F. Terks, 

ndon. 

17,517, Carriace, J. Estner, London. 

17,518, Cases for FLexisLe Goons, C. L. Eberhardt, 
London, 

Feepinc Water into Boriers, J. Murrie, 
Glasgow. 

17,520. Generators, J. Neil, Glasgow. 

17,521. Rakino and Cotiectine Hay, J. and E, Gifford, 
London. 

17,522. Expiosive Susstance, &c., M. Vogelsang, 
London. 

17,523. Automatic Apparatus, H. Abbott and J. 
Douglas, London. 

17,524, Bevts, &c., 8. Pitt.—(J. F. and B. F. Mellor, 
South Australia, 5 

17,525, Gratines, E. P. Hooley and J. Ellis, London, 

17,526. SepaRaTinG CreaM from MILk, W. Snaydon, 





London 
1727. Canrmtpors, J. P. Gillmore and F. J. G. Hill, 


ni 

17,528. PHontc Reception of TeLEGRAPHED ComMUNI- 
cations, C, Ader, London. 

17,529. AUTOMATIC Apparatus, B. Burkin, London. 

17,530, BLowrno, &c., Grass, J. Armstrong, Birming- 


* Burton-mMakING Macuines, J. C. Schott, 

ndon, 

17,5382. Manuracture of ALuminium, H. H. Lake.— 
(C. Netto, Germany.) 

17,533. Sewina Macuines, H. H. Lake.—(H. B. Met- 
calf, United States, 

17,534. Beps, &c., H. Dobell, London. 

17,535. DRAWER EQUALISERS, J. H. Knaus, London. 

21) December, 1887. 

17,536. Hotpine Acips, W. Atkinson and G. A. J. 
Schott, Bradford. 

17,587. ANGLE IRON Snarts for Enornes, &c., J. M. 
Storr, Lea. 

17,538. hg nese Macuinery, D. Stewart and R. 
Walker, G 

17,539, Joints for Paves, D. Marshall, @ Ww. 

Vv 540, SELF-CLAMP GUILLOTINE CUTTING MACHINES, 
Ya Morfitt, Nottingham. 

17,541. CYLINDER Enps, H. B. Barlow, Manchester. 

17,542. MANUFACTURE of Basins, &c., H. Sutcliffe, 

ali 


17,543. wise Bort.ies, D. Rylands and B. Stoner, 

lj, pg TRAPS for Catcutnc Raspits, W. Campbell, 

17,545, E, A. Budding, 
London. 

17,546. Wuite Leap, J. M. Bennett and J. Telfer, 


Glasgow. 
17,547. InstRUMENT, J. P. Browne, G@ 


“Anevermear SPANNERS, 


17,548. MAGNETO-ELECTRIC MACHINES, Settle, Man- 
chester. 

17,549. Rotary Fans, J., R, Crighton, and G. C. Peel, 
Manchester, 





17,550, Incupator, D. Whitehead and J. W. Wilde, 
Manchester. 

ap oe Dyeine Fasrics, J. Frost and G., E. Sutcliffe, 

ae RAILWAY Key, A. Ashley and E. Marriott, 
London, 

17,553. Compr, M, Evans, Chester. 


17,554. Irrigation in Hor-nouses, W. Gumbley, 
Guernsey. 
17,555, Meat-cHoprpinc Macuives, W. Scheffel, Bar- 


men, 
17,556. Ventitators, H. Stockman, 
er! 

17,557. V ELOCIPEDES, J. Starley, London. 

17,558. Enricuina Coat Gas, W. i. Bennet.—(J. 
Lamy, Paris.) 

17 559, BLowers, H. Spooner, Plaistow. 

17,560. Quexcuixe Fine on Saitixe Suips, T. Pease, 
Tranmere. 

17,561. Crank Morton, F, T. J. Schneider and C. R. 
Werth, Liverpool, 

noe Meta.tic Mattresses, G, A. Billington, Liver- 


North Sun- 


17 563. Transmittina Rotary Morton, J. C. Sellars, 


ive 
17,51 as, Fe EL Economisers for Grates, J. A. Schofield, 
ndon, 
17,565, Loom for Weavixe Crora, A. Storrer, London. 
17,566, Compressino Sat Rotts, W. R, Comings.— 


(The United States Salt Roller Company, United 
States.) 
17,567. CenTRiruGAL Governors, A. Budenberg.— 


(Schaffer and Budenberg, Germany.) 

17,568, Goops Detivery Vans, I. Young, London. 

17,569. M1LK Barrows, R. Pitt, London. 

17,570. Cakes for FEEDING Carrie, A. 3. Boult, HP. F. 
Pallas, Germany. 

17,571. Bicyc.e SADDLES, H. F. Tyler, London. 

17,572. Bett Fastener, A. Belcher and J. F. M. 
Clarke, London. 

17,573. Transportinc Loaps from one P Lace to 
another, F. J. Arnodin and M,. A. de Palacio, 
London, 

17,574 Coatine Piates with Tix, &c., T. Freeman, 
Lon on. 

17,575. TRaNsMiTTING and InpicaT1NG the Direction of 
Revo.utTion of Enoine Snarts, J. 8. Gisborne, 
London. 

71,576. Fivrer, W. Varrall, London. 

71,577. Dopuicate SAFETY SHoe, J. Hoare and A. 
Butler, London. 

17,578. Cueckinc Money, J. White, London. 

17,579. Meters for WaTER, &e., P. M. Justice. J. 
Thomson, United States.) 

17,580. SicutTinc Apparatus for Guns, H. Andrews 
and J. A. Norton, London. 

17,581. LasTine the Uppers of Boots and Saoes, A. E. 
Lewis and A. E. Stirckler, London. 

17 582, App,ratus for InpicaTING Time, E. F. H. H. 
Lauckert, London. 

17,583. CoLourinc Matters, O. Imray.—(R. Nietzki, 
Switzerland.) 

17,584. SypHow Tanks, R. Morris, London. 

17,585. Evecrric Recuators, N. Benardos, London. 

17,586. Curomium Compounps for Dyerne, C. D. Abel. 
—Messrs. Rudolph Kroepp and Co., Germany.) 

17,587. Pressine Hay, &c., J. E x Perkins, Peter- 
borough. 

17,588. Opentna and CLosine Fanuicuts, &., H. A. 
Ball, London. 

17,589. oe Mertar Puiates with Tin, &c., R. M. 
Lloyd, Lo: London. 

17,590, Garment Svray, 8. Pitt.—-(E. C. Bowling and 
H. P. Glover, United States.) 


22nd December, 1887. 


7,591. Raistnc the Heatyvs in Looms, C. Bedford, 
‘Halifax. 

17,592. Layixe Wires for the Transmission of Exec- 
Tricity, R. B. Lee, Manchester. 

17,593. Extractive Or. from Fisu J. lag fom Leith. 

17,594. Grinpino Gram, &c, W. Adair, Li 1. 

17,595. Pistons, &c., M. Douglas and J. Collinge, Sun- 
derland, 

17,596. Snares for Rapsits, W. Burgess, Malvern Hill. 

17,597. Hotpino Keys in Rattway Cuairs, J. Drage 
and J. P. Aunett, Eastleigh, near Southampton. 

17,598. Governor for Steam Enoines, W. Taylor, 
Coupar-Angus. 

17,599. DyNAMO-ELECTRIC toe tor R. E. B, Cromp- 
ton and J. Swinburne, Chelmsfo: 

17,600, SPRING —= for BicycLe Lamps, J. Harri- 
son, Birming’ 

17 601. Piates of ‘Been and other HanpuEs, G. Moore, 
seis A. L. Stamps, and G. Moore, jun., Birming- 

™m, 

17,602. Buckies for Straps, &c., J. B. Brooks, Bir- 
mingham. 

17,603, SeparaTinc Postace Stamps, J. J. Allen, 

ax. 
17,604. Fire-escape, C. P. Rogers, Plymouth. 
17,605. Fire-pLace CLorues Poe, J. Buchanan, Glas- 


gow. 

17,606. Hors, J. Perks, London. 

17,607. Proputsion of Vesseis, M. Immisch, London. 

17,608. LrxoLeum, W. F. Clerk, Esher. 

17,609. Foipinc-cnarrs, G. A. Farini, London. 

17,610. Comprxep Desk and Type-writTeR, J. Harrison, 
London. 

17,611. CarpINc Macuines, W. H. Beck.—(A. Rivret 
and H, Honoré-Colson, France.) 

eS of SuLpuuric Acip, F. L. Teed, 

ondon. 

17, — a Hottow Arrticies, T. R. Voce, Bir- 
min, 

17,614. Economisinc Furr, &c, A. L. Chance, Bir- 
_mingham. 

7,615, WasHinc Disnes, H. Howard, Brentwood. 

17 "616, Horsesnoes, H. Martin, London. 

17,617. Suapinc Envevores, &c., W. C. Nangle, Whit- 
church. 

17,618. Breakinc or Forcixc Down Coat, J. Cunliffe 
and J. Whitehead, London. 

17,619. Water Tap and Srop Cock, W. H. Wallis, 
London. 

17,620. Lace, H. 8. Cropperand T. H. Dexter, London. 

17,621. Fire ExTIneuisHer, H. N. Morgan, London. 

17 "622. Money Pap, F. Slazenger, London. 

17, "923, LUBRICATORS for Macuinery, &c., R. J. 
Hod ges, London. 

17,624. Apparatus for TestrnG AvToMATICALLY the 
Weicut and SrreNotH of Persons, E, Edwards.— 
(C. Bach, Switzerland.) 

17,625. Gotp Sayine, &c., Macutnes, C. Mitchell, 

ndon. 

17,626. HorsesHors, F. Dominik and M. M. Rotten, 
London. 

17,627. Topacco Pipgs, &c,, B. Bradford, Liverpool. 

17,628, Frre-Licuter, W. H. and A. Smith, J. A. 
Dark, London. 

17,629. Propucinc Licut from Hyprocarson, &c., 
W. King and G. K. Jones, jun., London, 

17,630. DisposaL of REFUSE of Towns by Burnino, J. 
B. Alliott, London. 

17,631. Execrric Batreriss, J. C. Lemmens London. 

17,632, RoLLER Suutrers and Buinps, H. Miiller, 
London, 

17 683. Compounns of Cuoco.ate, &c., for BEVERAGES, 
O. Krueger, London. 

17. wer Propvucine EncRaAvines in Retr, C, Chédiac, 

mdon. 

17,635. Lamps, J. T. Paul, London. 

17,636. INTERNAL Storrers for Botties, W. B. Fitch, 
London. 

17,687. Cutrrne LeatHer, &c., in Srrirs, E. Clarke 
and J. B. Rootham, London. 

17,638, Enaryes WorKED by Vapour of ParaFFin OILS, 
J. H. Knight, London. 

sy APPLYING Pepa.s to P1anorortes, G. J. Webb, 


ndon. 
17,640, Frames for Hotpine Pieces of Piusn, &c., 
8. C, Lister and J. Reixach, London, 





17,641. Printinc Tevecrapas, J. E. Wright and J. 

Moore, London. 

17,642. Cotour Pristine, J. M. Allen, London. 

17,643, Tins for Gunrvowver, A, Luck, London. 

17,644. Tack Driver, O. E. Lewis and A. E. Stirckler, 
London, 

17,645. Baxi Castors, H. R. A. Mallock, London. 

17,646. AxLe-Boxes, D. Macnee, London. 

17,647. Drive Cuarns, O, Imray.—(J. A. Jeffrey, United 
States, 

17,648. PREVENTING INCRUSTATION in Borers, A. Pople, 
London, 

17,649. TyPE-rFouNDING Macuives, L, and A. Foucher, 
London. 

17,650. Puriryinc Water, A. H. Hobson and C. H. 
Rosher, London. 

17,651. Horsesnors, J. P. Ottaway, London 

5 Preparine Freres for Spinnixo, J. "Re. Garratt 

d W. Scott, Down. 

14, “208A. Swinas, W. Wilson, London.—[This applica 
tion a been originally included in No, 14,203- 
dated 1 October, 1887, takes, under Patents 
Rule 23, that date.] 


23rd December, 1887. 


17,6538. Suppryine O11, J. W. Vine, W. Fox, and B. 
Smnith, London. 

17,654, Sarety Letrer-Box, F. J. Ryan and F. Perks, 
London. 

gy el Exectric Ixcanpescent Lamp, R. H. D. Mills, 

mdon. 
17,656. TiLes, G. A. Marsden, Live 1. 
lj, = ALKALINE Carponates, W. W. Staveley, Liver- 


17638 Lamps, J. Radcliffe, Manchester. 

ug Economisino Fue, &c., J. Cooke, Stockton-on- 
Tees. 

17,660. Horsesnoes, H. Wilkins, Erdington. 

17,661. Winpino Frames, W. T. Glover and E. Whalley, 
Manchester. 

17,662. Automatic Suprty of Liquips, J. Holroyd, 
Manchester. 

17,663. Lever Governor, T. F. Matthews and J. John- 
ston, Liverpool. 

17,664, Economisine Fug, J. Nelson, Newcastle-upon- 
Tyne. 

17,665. FractuReD PaTecta Fixture, H. Fisher, 

mdon. 

17.666. Fire-BaRs with Prosections, H. Hartung, 
Berlin. 

17,667. Hats, J. Bevan, Denton. 

17,668, Camp Stoots, A. Stewart, Glasgow 

17,669. TELEPHONIC Apparatus, D. J. Smith and D. 
Sinclair, Glasgow. 

17,670. IRoNING Curis of Hat Barus, T. Rowbotham, 
Manchester. 

17,671. Capinets with Siipinc Drawers, A. Watson, 
London. 

17,672. SHEET-METAL Latrice-work, A. E. Barthel, 


onaon, 
17,673. Macutnes for SHaprnc Metats, W. H. Allen, 
London. 
17,674. Non-sMELLING CLoseT, F. P. and R. H. Pyne, 
Heavitree. 
17,675. CLosinc Gates AUTOMATICALLY, T. G. Townsend, 
London. 
17,676, Apparatus for Propucine Gas, R. 8. Lawrence, 
naon. 


is. Gomee Twist-DRILLs, &c., W. J. Griffiths, 

mdon. 

17,678. UniversaL Boot, &c., CLraner, G. H. Cable, 
London. 

17,679. Rartway Crossinos, J. Stabler, London. 

17,680. Luaeace Carriers for VeLocipepes, G. Town- 
send, London. 

17,681. Auromatic Sate of Sweetmearts, F. F. Giles, 
Kidderminster. 

17,682. TeLEPHONEs, T. Cheesman, Hull. 

17/683. Nerep.es, T. Harper, Birmingham. 

17,684. Rotter Buinp Furniture, T. 
London. 

17,685. 


Caldwell, 


Oscrttatine Horses or Cuairs, E. Davies, 
London. 

17,686. Startryc Gas Enarives, H. N. Bickerton, 
London. 

17,687. Fires for Letrers, 8. Maier.—(F. S. Verlag, 
Germany.) 

17,688. Locks or Latcues, T. Burns and J. 8. Dumbell, 
London. 

17,689. Steam Enorves, &c., F. and F, W. Clark, 
London. 

17,690, Stoves, J. Beard, London. 

17,691. REvEeRSIBLE ToasTING Apparatus, W. E. G. 
Forbes, London. 

17,692. Ancuors, H. E. Newton.—(E. 7. Starr, United 
States.) 

17,693. Fixine, &c., PHorocrapHic Pictures, H. B. 
Berkeley, London. 

17,694. ExtTincuisHeR for Lamps, G. E. Dehany, 
London. 

17,695. See-saws, E. G. Colton, Hendon, and G. Jeffery, 
London. 

17,696. SaccnaRum, J. W. Bailey and J. A. R. Greaves, 
London. 

17,697, Steam Boriers, P. Hanrez, London. 


17,698. Licutixe Domestic Fires, J. T. Parlour, 
mdon. 
17,699. PenctL SHARPENER, &c., R. W. Gardner, 


on. 

17,700. Dispray of Copy Sips for Scnoots, F. V. 
Brvoks, London. 

17,701. Feit Hats, C. Vero, London. 

17, 702. TurrEer Mounties for Guns, T. Nordenfelt, 
London. 

17,703. Corsets, J. Chapman, London. 

17,704. TELEPHONES, A. C. Herts, London. 

17,705. WericnHinc and Markine, W. 
London. 


Snelgrove, 


24th December, 1887. 


7,706. Frower Scissors, H. W. Sparke, West 
Brighton. 

—: Gas Stoves, W. H. Pike, Newcastle-upon- 
‘yne 

17,708. Traction and other Enarnegs, I. W. Boulton, 
Manchester. 

17,709. WaTER-CLosET Bows, 8. Worsencroft, Man- 
chester, a 

17,710. Se_r-Lockine Sicut for Guns, H. 8. Maxim, 
London. 

17,711. Matcn-Box, F, Durand, London. 

17,712 Separatine Liquips from Soups, J. 8. Sawrey 
and . Coleet, London. 

— MULTIPLYING Coptes of Wrirtrxe, &c., D. Doyle, 


Cc 

17,714. Carp SHootinc Macuines, W. Deakin, Bir- 
mingham. 

17,715. Funnets, F. G. Atkins, Birmingham, 

17,716. APPLICATION of Heat in Furnaces, W. Roberts, 
_London, 

. Steam Boixers, H. B. Buckland, Newcastle- 


upon- -Tyne. 

17,718. Woot-compine Macuines, W. H. Bailey, 
Keighley. 

i Sprina Ciasp Batance Movnt, A. Martin, 

ey. 

17, 20. VaLve Gear, J. H. Holmes, Newcastle-on- 
yne. 

17,721. “Hypravuic Riverrixe Macuines, R. B. Smith, 


ASgO 

17,722. ELEcTRIC TELEGRAPHIC Apparatvs, J. 8. Gis- 
borne, London. 

17,723. Tvpe-writers, 8. J. Sewell, London. 

17,724. VELociPepgs, V. P. Fevez, London. 

17,725. SHor and SHELL, J. Nicholas and H. H. Fan- 
shawe, London. 

17,726. ELecrro-motors, J. G. Statter, London. 

17,727. Booxsinpina, W. W. Neel, London. 

17,728. BRACELET FasTENtno, J. —, Birmingham, 

ba Pog er aa “ Matcnes, C. Groombridge 

G. Delgado, London. 

1790. Brackets, C, Groombridge and J. P. Rickman, 

London, 
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17,731. Launpry Trucks, T, and G. , London. 
17,732. Nover Exastic Sunstance, H. M. Steinthal, 


jon. 
17,733. Fivsmine Warer-ciosets, &c., J. Breeden, 
London. 


ta Firge-Licuters, W. R. Wells, —~ 
17,735. Free-ticuters, E. Greenfield, Hasti: 
VW es Jorxtrxe Burtprmse Buiocks, &c., TS 8S. Horn 
J. J. Robson, London. 
1a. Car Courtine, J. A. Bosch, London. 
17,738. agers &c., Exarnes, G. W. Weatherhogg, 


winderby. 
17,739. — Asu-pit for Furnaces, L. Mondini, 


17,740, eneen Froors, A. J. Boult.—(H. Rothenbury 
and R. Schedlich, Germany.) 
> Wire Nerrmsa Macure, F. A. Wilmott, 


17,742. TREATMENT of Dientaeria, &c., J. D. Newton. 
—(¥. Meyenbura, Germany.) 

17,743. Ferprne Borrir, G. Hughes.—(Messrs. Give 
and Co., France.) 

17,744, Perro. eum and other Enarves, T. C. Hogg, 
Lond 


ion. 

17,745. Brakes for VeLocirepes, P. D. Hedderwick, 
London. 

6. Preservine Mitk, J. B. Guérin, London. 

. TeBULaR Bowers, 8. Saunders, London. 

17,748, Scnoor Desks and Seats, J. Haynes and W. B. 
Osborne, Birmi: 

17,749. Trousers Stretcuers, H. Scott, Liverpool. 

17,750. Supstrrure for Correr, B. Rigwert, London 

17,751. ae Tan.ets, SHow Carps, &c., E. Swift, 


17,752. Cemseru Enernes, E. Davies, London. 

17,7538. Coxv —— Tricyc.ies, J. Johnson and A. R. 
Wickens, 

17,754. CoaTine ain, J. Westgarth and W. Char- 
nock, London. 

17,755. Trucks, 8. Barber and C. 8. Peach, London. 

17,756. MecHanicaL RerricEration, W L. Williams 
and 8. Puplett, London. 

17,757. PortaBie Evecrricat Batrerigs, M. MeMullin, 


17, 






on. 
17,758. Orpwance, J. A. Longridge, London. 
17,759. Turniee the Leaves of Music, W. R. Leeson, 


ion. 

17,760. Resrorinc Pressure of Exnaust Sream, A. 
M. Clark.—{M. Honigmana, Germany ) 

17,761. Brakes, J. Jaeggli, London. 

17,762. Ececrric Signattine Apparatus, L. Sellner, 
Lon: on. 

17.763. _ peace Porrery Ware in Kixns, E. Leak, 


17,764. Scien Rives, W. Lockwood, London. 

17,765. Gas Heatinc Apparatos, H. P. Miller, London. 

17,766. Corrine Raitway Roux Srock, G. E. 
Ribault, London. 

27.767. MaTeriat for Roortne, &c., J. A. Archer, 
London. 

17,768. Coverine Wire, W. 8. Smith, jun. London. 

17,769. Exrexprne Sipe Taste, F. Trollope, London. 

17,770. Coatrnc Meta Piaress, J, Lysaght, London. 








SELECTED AMERICAN PATENTS. 
(From the United Mater’ Patent Gfics Oficial Gazette.) 
370,896. Compressor For Ice Macuryes, J. Schuehle, 
San Antonia, Tex.—Filed May 2th, 188: 
Claim.—In an ammonia compressor, the piston-rod 
B, having tra se opening ¢, in combination with 











the valve D, stem /, having slot and shoulder g, key c¢, 
held therein by wedge d, and the spring 4 and washer i, 
substantially as and for the purpose set forth. 


370,915. Harrow Toorn Hotpsr, P. H. Wilms, 
Holland, Mich.—Filed March 14th, 1887. 

Claim.—{1) In combination, the harrow beam, the 
blocks, having the grooves cutting through the side of 
the blocks at the centre of their curve, a bolt coupling 
the blocks together, the bolts attaching the blocks to 
the beam, and a curved tooth clamped between the 
upper walls of the grooves and the face of the beam at 
the opening in the grooves, substantially as set forth. 





(2) In combination, the beam, a harrow tooth. the 
blecks having the open side recesses, their coupling 
bolt, and bolts passing through said open recesses and 
the beam, whereby the holder can be attached, and 
adjusted without removing any bolts or nuts, substan- 
tially as set forth. 
370.987. Vice, J. Ernst, Bay City, Mich.—Filed July 
28th, 1887. 
Claim. ‘The combination, in a vice, of the front and 





rear jaws, the screw passing through the jaws and 
having a collar ane gg with notches or teeth, a nut 
capable of engag t with a "screw, 





“os 





rod passed through the rear hay and 
ided with nut jerating de jen with ao sr viglily 

v nu < ices, a lever 

secured to the aus a Pa to the free 

of the lever by one a Ay od ‘h its upposite free end 

ex with the notches in the screw collar, sub- 

stan as and for the purpose set forth. 


370,934. Pisron orn Vatve Rop Packina, J. B. Deeds 
cad B. Dawson, Terre Haute, Ind,—Filed May 3rd, 
1887. 

Claim.—The combination, with the stuffing-box, the 
rod, and adjustable gland or follower, of one or more 











metallic king rings snugly fitting the rod and 
of the box, and coils of rope surrounding the 
rod on opposite sides of said ring or rings, such rings 
being formed with an annular flange on the edge 
adjacent to the box, substantially as described. 


$70,956. Rarcuet Dritt, 4. W. Linton, Fargo, Dak. 
—Filed July a" 1887. 

Claim.—In the double-geared ratchet drill above 
described, the combination, with the spindle A, bear- 
ing in its upper end the screw B, bars forked frame D, 

the perforated handle d! and the threaded 

ing “, adapted to receive thé set screw 74, the 

the handle F and working in the per- 

forated handle d1, bevel cog wheel C? rigidly secured 
on the inner end of said shaft, bevel 
working around the spindle A, having flanges (1 and 
hubs terminating in rings which fit around said 








spindle and bear ratchet tecth gl, ratchet ring G, 
working around the spindle A, having slots /1 and 
teeth g, meshing with teeth g!, spiral spring H, coiled 
around said spindle and between ratchet rings, 
having their ends & turned into the slots /!, screws h?, 
fitting in said slots and screwed into said spindle, 
shield K, fitting over said ratchet rings said screws 
and said coil . its bevel ends fitting in the bevel 
— aA, substantially as shown and described, and 
for the purposes set forth. 


370,961. Toncs, W. H. Mannes, Colorado Spring:, 
Colo.—Filed June 15th, 1887. 
Claim.—{1) The combination, with two tong 
of which one carries the pivot ~ = the other is 
provided with a number of ts leading into a 
cross slot, of a guard plate held os the slotted tong 
and aati to hold the pivot pin in one of the 
parallel slots, substantially as shown and described. 
(2) The combination, with two tong parts, of which 
one is provided with a number of el slots leading 
into a cross slot, of the pivot pin having a square head, 
d shank th an re = og 
tong part and through one of the parallel slots in the 
pre tong part, and a guard plate adjustably fastened 
to the slotted tong part, and engaging with its upper 


‘wecemdooccosadsose= 




















edge the square head of the pivot pin, so as to hold 
the latter in its respective slot, substantial] 


as “oomy oh and en a al (8) The tape wep wi 
of which one is provided with a 
one poe slots leadizig into a cross slot, of 
the a Pee witn a square head and passing 
pate its E through an aperture in one tong part 
and through one of the parallel slots in the other 


part, a guard plate hat on the slotted tong part an 
engaging with its meg edge the square head of the 
pivot pin, a bolt he! the slotted tong —_— on which 
said plate is a and a nut screwing on 
said said gt ad plete! for holding the 


latter ~ position on the slotted ton tong part, substantially 
as shown and described. 


370,965. Nai.-corrinc Macuixe, P. McDermott, New 
York.— Filed November 3rd, 1886. 
Claim.—(1) In a machine for cutting wi shaped 
pieces from a bar or sheet of metal, in combination, a 
stationary frame, a frame carrying knives or dies and 


"XG 








toggle levers pivotted in the fixed frames, a crank and 
connecting sea iarastnats the levers, a roc! 

lever, a connecting-rod ‘ing rock! lever to 
the pivotted frame, and a cam on the end of the crank- 
shaft for actuating the rock: lever, substantially as 
set forth, (2) In a metal-cutt machine, a frame, a 
knife or die er fitted therein, levers arranged 
to reciprocate the knife or die holder when moved to 











rye} tat 


and from a vertical y and a crank and 
connecting-rod joining it to the central joint of the 
toggle levers, the throw of said crank being such as to 





move the cen joint of the toggle levers on each side 
their v —— pie gn A SR 
holder is reci; twice e the crank makes 


each tim: 
a full pete ne meomgenr tren bev as set forth. (3) Ina 
metal-cutting machine, in combination, the pivotted 
pane ¢ —er dies — Garvby, oo teachin 
lor same, the con: m, the 
lever 4, very Sy cam 1, substantially as set forth. (4) 
In a metal-cutting ine, combination, 
pivotted frame c, knives or dies carried i comehne and 
mechanism for o ting the same, the 
rod m, the lever f, the cam /, and the fixed gute 
provided with stripper &, substantially as and for 
ouaee oe forth. In a metal-cu machine, in 
tion, the fixed frame 6, the pivotted frame ¢, 
Gh taille ay Sis tacbher the toggle levers g g, the con- 
vey pop crank i, the cam /, secured to the 
shaft of the crank, the lever &, and the rod m, sub- 
stantially as and for the purpose set forth. 


sTO.gN. Lusricator, B. R. Si , &. B. Mott, and 
M. Speicher, Archbald, Pa.—Filed June 6th, 1887, 
Claim.—In a device adapted te lubricate a plunger 
or piston-rod, the combination of a packi 
vided with a passage way, and a ring pro ded, with 








annular grooves on its outer end and inner faces, 
hivin ‘orations therein, a reservoir and a pres- 
sure plug therein, and a valve or stop cock between 
ths and reservoir, substantially as set forth. 


371,049. Comsixep Hypravtic axnp Kyvuck.e Jomnt 
Paess, A. Fitts, Worcester, Mass.—Filed March 
29th, 1887. 

Claim.—{1) The herein-described combined peie 
and knuckle joint press, having two oppositely d 
posed “§ < knuckle joint arms respectivel ly 

te ou and inward in bo 
right and left a rections past their centres or vertical 
ng through Phe axes of the upper and 
lower fo joints of the respective pairs of arms. sub- 
stantially as and for the purpose set forth. 
combination, substantially as described, wtth 
A! and follower C, of the. double-acting cylinders F, 





knuckles F!, and a arms E, jointed to said 
h and followers at ¢ a plane intermediate 


between the limits of eaetea of the cylinders or 
—— nts Fi, (8) The combination, rh poenas 
escri of the followers C and head A ot 


with standards I! and I2, the double- a 
© arms 


, the piston-rods H, having pistons G 
connec g hub i, ‘and the guide rod ag mn 4 con- 
structed and in relation to each other for 


operation as and for the purpose set forth. 


$71,173. WaTeR-srPARATING ATTACHMENT FoR IcE 

Macuines, T. H, Butler, Harrisburg, Pa.—Fited 
June 13th. 1887. 

Claim.—{1) The combination, with the coil of an ice 

e anhydrous-ammonia 


y separating the 
or side of the said a pipe at the point = a 
the liquid ammonia ces to expand into gas. 
(2) The combination por vy the pare of anice machine brine 


a 





tank and the sahgneaanee ly pipe con- 
nected thereto, nction An with an 
enlarged cavity’ 4 = “_ the . juid a gene may 
commence to expand ee ae pe connected 
to the lower side of ey said junction “a Sotpenatioalh y 
mag the water therefrom, (3) The combination 
of an ice machine brine tank coil, a supply pipe for 

- nid anhydrous ammonia provided with a regulatin, 

ve, a having an enlarged cavity into which 
the liquid may commence to expand into gas, a pipe 
connecting the junction with the coil, a water drum 

placed at a lower level than the unction, a drain- “Pipe 
——— An lower side of junction with the 
escape 6 pipe OF ge mong with a stop-valve, 
drum. (4) The combina- 
tion of an ice LS... brine tank -; a r. ly pipe 
for liquid anhydrous ammonia provid a regu- 
lating valve, a junction having an prs ed cavity into 
which the liquid may commence to expand into gas, 
a pipe connecting the junction with the coil, a water 
drum placed at a lower level than the junction, a drain 
pipe connecting the lower side of the junction with 
the drum, an escape pipe provided with a stop-valve, 


{371,173} 





also connected to the said drum, and a junction piece 
seating the said escape = the suction pipe 
yy (5) The com tion of a series of ive 
seacbtee ne tank coils, a supply pipe for liquid 
to the 

ra pipe, small Sains f pore vided with 
ne valves secured te Thanifold, junctions 


enlarged cavities into which the Hquid may 
moe be bd “_ ot —* to gas, secured to the dis- 





tributing aw pipes connecting the said 
fonctions with their ores ve coils, a water drum 
—— below the level of the manifold, drain pipes con- 


the lower sides of each junction with the said 
woter rum, and an escape pipe provided with a stop- 
valve, also secured to the ana, substantially as and 
for the purpose set forth. 

371,167. Arraratus For MAINTAINING A Propor- 
TIONAL Fiow or Liqorps, C. C. Barton, New York. 
= Piled Feirve ry 8th, 1887. nae me 

Claim.—(1) In an apparatus for ntain a pro- 
Lamy flow of fluid through pipes of the ome or 

ifferent di t the with diaphragm 
land valve H, of the two id arms i i, a guide which 
directs the movement of the valve, and levers con- 
nected with the valve on —— sides of its centre, 
whereby it is balanced and also connected with the 








arms ii, SS described. @ In an a 
ratus for maintaining iow of flu 
pes of omy me or different diameters, the 
combination, with the dead end G of the main pipe, of 
a stem j, —— arms Ah, which form the fulcrums 
for valve which are actuated by the motion of a 
diaphragm, substantially as set forth. 


$71,281. Hose-ciampine Device, Thomas G. Turner, 
New York, N. ¥.—Filed January th, 1887. 

Claim.-——(1) In a hose-coupling device, the combina- 
tion of a coupling tube extend within the elastic 
hose, a clamp for com ng the elastic hose upon 
the coupling tube, and a connection or anchor con- 
necting the cou coupling tube and clamp, substantially in 
the manner for the purpose specified. (2) In a 
hose coupling device, the combination of the elastic 
hose, a cou’ tube which enters the end of the said 
hose, a gtibe, or ee ag Ge said hose upon the 
coupling - and a flexi connection or anchor 
tube and in the er with = 

clamp ut a tingle point, whereby, in 
tube starting out of the hose, an angular movement hs 
given to the coupling tube and the clamp and an in- 
creased amount of resistance is offered to the separa- 

















tion of the parts, substantially as set forth. (3) In a 
hose coupling device, a hose coupling tube extending 
into the | a and having an attachment or extension 
ted to the clamp device used for 
pe nen bob the hose about the coupling tube, said 
attachment or extension being in contact with the 
clamp at a single point | only. so that in the event of 
any t of the tube from the 
hose an angular movement is given tu the clamp and 
coupling tube by reason of the single connection, as 
shown and described. (4) In a hose coupli device, 
the anchor or stop A®, connectin tube 
A? and the clamping device AS, A4, and A5 at a single 
point, fur the purpose and ia the manner set forth, 

















Epps’s Cocoa.—GRATEFUL aNnD ComFrortino.—“ By a 
thorough knowledge of the natural laws which govern 
the operations of digestion and nutrition, and | by a 
careful ya of the fine properties of well- 
selected Mr, E has provided our breakfast 
tables with a delica y-flavoured beverage which may 
save us many heavy pater bills, It is by the judicions 
use of such articles of diet that a constitution may 
gradually built up until strong =e to resist —— 
tendency to disease, d subtle 
floating around us ready to attece nto there in . 
weak point. We poms | — — a fatal shaft by 
keeping ourselves well fortified with pure blood and a 
properly nourished frame.” — Civil Service Gazette, 

e simply with 


water or milk. Sold only 
in packets, by — la 





led—‘‘ James Epps & Co., 
ists, London,”—{Apvt.] 
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